Griga-tronics
Operation & Maintenance Manual

Series 8540C
Universal Power Meters

Gigatronics §542G Unversa, Powen Merer ©
- TT—— e
AgEL e o Bimi

o (3
MENU  gBATW  RECALL I O
R

B ESCAPE LOCAL

Manual Part Number: 30280
Revision Level: B

Print Date: August 1996

This manual applies to all Series 854GC power meters.

Printed In L.S.A.

©@Copyright Giga-tronics Incorporated 1996

Giga-tronics Incorporated % 4650 Norris Canyon Road < San Ramon, California 94583
Phone (510) 328-4650, or {(800) 726-4442 + Fax (510) 328-4700
Repair Service (800) 444-2878 + Repair Service Fax (510) 328-4702



All technical data and specifications is this manual are subject to change without prior notice and
does not represent a commitment on the part of Giga-tronics Incorporated.

Copyright Giga-tronics Incorporated 1996. All rights reserved.

{
E
i
!
é
i
E

¢ Giga-tronics Series 8540C instruments are warranted against
. defective materials and workmanship for one year from date of |
i shipment. Giga-tronics will at its option repair or replace
products that are proven defective during the warranty period.
This warranty DOES NOT cover damage resulting from improper
use, nor workmanship other than Giga-tronics service. There is
no tmplied warranty of fitness for a particular purpose, nor is
Giga-tronics liable for any consequential damages. Specification
and price change privileges are reserved by Giga-tronics.

WARRANTY
|

Model Numbers

The Series 83540C includes two models: The single-channel Model 8541C and the dual-channel
Model 8542C. Apart from the number of sensors they support, the two models are identical. Both
models are referred to in this manual by the general term 8540C, except where it is necessary to
make a distinction between the models,
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About This Manual

This manual contains eleven chapters to describe the operation and maintenance of Series 8540C
Universal Power Meters:

s Chapter 1: Introduction and Performance Specifications: This chapter is an introduction
to the instrument and it's performance parameters.

s Chapter 2: Front Panel Operation: This chapter is a guide to the instrument’s front panel
keys, display and configuration menus.

s Chapter 3: Remote Operation: This chapter is a guide to the instrument’s GPIB remote con-
trol interface.

¢ Chapter 4: Theory of Operation: This chapter provides a block diagram level description of
the instrument and its circuits for maintenance and applications.

¢ Chapter 8: Calibration and Testing: Procedures for inspection, calibration, and perform-
ance testing are outlined in this chapter.

e Chapter 6: Maintenance: This chapter contains procedures for maintenance and trou-~
bleshooting.

o Chapter 7: Parts Lists::This chapter lists all components and parts and their sources.

¢ Chapter 8: Diagrams: This chapter contains schematics and parts placement diagrams for all
circuits,

» Chapter 9: Options: This chapter describes options available for the Series 8540C.

» Chapter 18: Special Configurations: This chapter describes special modifications, if any,
that are applicabie to this instrument.

* Chapter 11: Manual Changes: This chapter contains errata information and notations of
changes made to the instrument after the printing of the manual.

¢ Appendix A: Sample Programs: Examples of programs for controlling the 8540C remotely
over the GPIB.
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Introduction and
Performance Specifications

1.1

1.1.1

Introduction

The 8540C is a digital-controlled, self-calibrating power meter. It can measure the power of RF and
microwave signals over a wide range of frequencies and levels, and in a variety of measurement modes,
and can be operated manually from the front panel or remotely over the GPIB. See Section 1.3 for
performance specifications.

The Series 8540C Universal Power Meters are available as the single-channel Model 8541C and the
dual-channel Model 8542C, which can simultaneously measure and display signal data for two channels.

The 8540C and the 80600 line of power sensors provide enhanced performance in the measurement of
complex modulation signals used in the communication industry. The 8540C maintains all functionality of
Giga-tronics’ 85408 Series power meters as well as compatibility with all existing power sensor models.

Features of the Series 8540C
s (W, modulated, and peak power sensors
o >2000 readings/second in Fast Buffered Mode (GPiB only)
s 50 dB dynamic range CW sensors
¢« +0.5% Iineérity
+ True dual channel display
« HP 438A, 4378, and 436 simulation modes (GPIB only)
» EEPROM based CAL FACTOR correction sensors
» Modulated Average Power (MAP) mode
s  Pulse Average Power (PAP) mode
»  Burst Average Power (BAP) mode
In addition, the 8540C provides the following new features and performance:

e  Wide modulation bandwidth ~ The 8540C is capable of accurately measyring signals with
modulation frequencies up to 1.5 MHz with the 80601A sensor

s  Dual-channel modulated measurements with the 8542C and 80400 or 80600 series power sensors

s New time-gating option (Option 11} allows you to specify a time period referenced to a rear
panel trigger during which power measurements are taken '

e Password protection against unauthorized changes in data stored in EEPROMs. See
Section 2.4.3 for a description of how to set the password
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1.1.2

1.1.3

1.14

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

1.1.10

1.1.11

Performance Characteristics

Performance specifications for models in the Series 8340C are presented in Section 1.3. Sensor
specifications are contained in Section 1.4. Options specifications are detailed in Chapter 9.

Weight and Dimensions

Series 8540C instruments have a weight of 10 lbs {(nominal).

Dimensions are 3.5 inches high x 8.4 inches wide x 14.5 inches deep.

Power Requirements

100/120/220/240 VAC + 10%, 48-400 Hz, 20 W, typical. See Section 1.2 for details to set the voltage and
install the correct fuse for the area in which the instrument will be used.

Environmental Requirements

Series 8540C instruments are type tested to MIL-T-28800E, Type III, Class 5, Style E for Navy
shipboard, submarine, and shore applications except as follows:

s Operating temperature range is 0° C to 50° C {calibrator operating temperature range is 5° C
to 35° C).

* Non-operating (storage) temperature range is -40° C to +70° C.
s  Relative humidity is limited to 95% non-condensing.

s Ajtitude and EMI requirements are not specified.

Hems Furnished
In addition to options and/or accessories specifically ordered, items furnished with the instrument are:

1 ea. - Power Cord

1 ea. - Detachable Sensor Cable (for Mode} 8541C), or
2 ea. - Detachable Sensor Cables (for Model 8542C)

1 ea. - Operation and Maintenance Manual

Items Required

The 8540C requires an external power sensor; see Section 1.4 for Power Sensor Specifications.

Tools and Test Equipment

No special tools are required to operate the Series 8540C, Test equipment required for calibration or
performance verification is described in Chapter 4.

Cooling

No cooling is required if the instrument is operated within its specified operating temperature range
(0° to 50° C).

Cleaning

The instrument’s front panel can be cleaned using a cloth dampened with a mild detergent; wipe off the
detergent residue with a damp cloth and dry with a dry cloth. Solvents and abrasive cleaners should not
be used. '
Installation and Preparation for Use

The instrument is shipped in an operational condition and no special installation procedures are required.
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1.1.12

1.1.13

Receiving Inspection

Use care in removing the instrument from the carton and check immediately for physical damage, such as
bent or broken connectors on the front and rear panels, dents or scratches on the panels, broken extractor
handles, etc. Check the shipping carton for evidence of physical damage and immediately report any
damage to the shipping carrier.

Each Giga-tronics instrument must pass rigorous inspections and tests prior to shipment. Upon receipt,
it’s performance should be verified to ensure that its operation has not been impaired during shipment.
The performance verification procedure is described in Chapter 5 of this manual.

Preparation for Reshipment

To protect the instrument during reshipment, use the best packaging materials available. If possible use
the original shipping container. If this is not possible, a strong carton or a wooden box should be used
Wrap the instrument in heavy paper or plastic before placing it in the shipping container. Completely fill
the areas on all sides of the instrument with packaging material. Take extra precautions to protect the
front and rear panels.

Seal the package with strong tape or metal bands. Mark the outside of the package “FRAGILE ~—
DELICATE INSTRUMENT”. If corresponding with the factory or local Giga-tronics sales office
regarding reshipment, please reference the full model number and serial number. If the instrument is
being reshipped for repair, enclose all available pertinent data regarding the problem that has been found.

& NOTE: If you are returning an instrument to Giga-tronics for service, first contact
Giga-tronics Customer Service at (800) 444-2878 or Fax at (510) 328-4702 so
that a return authorization number can be assigned. You can alse contact
Customer Service over their e-mail address repairs@gigatronics.com.
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1.2 Safety Precautions

This instrument has a 3-wire power cord with a 3-terminal polarized plug for connection to the power
source and safety-ground. The ground (or safety ground) is connected directly to the chassis.

WARNING

If a 3-to-2 wire adapter is used, connect the ground lead from the adapter to earth
ground. Failure to do this can cause the instrument to float above earth ground,
posing a shock hazard.

The 8340C is designed for international use with source voltages of 100, 120, 220, or 240Vac, +10% at

50-400 Hz. The 8540C uses an internationally approved connector that includes voltage selection, fuse,
and filter for RFI protection {see Figure 1-1).

CAUTION

The instrument ¢can be damaged if connected to a source voltage with the line
voltage selector set incorrectly. Before connecting the instrument to power, make
sure that the line voltage selector is set for the correct source voltage,

1.2.1  Voltage Selection & Fuse Installation

When the instrument is shipped from the factory, it is set for a particular power line voltage (120Vac for
domestic destinations). The power line fuse for this setting is 1.5A Slo-Blo. If the source voltage is to be
220 to 240Vac, the fuse must be changed 10 1A Slo-Blo (see Figure 1-1).

VOLTAGE
SELECTION
SLOT

4-VOLTACE
SELECTION
WHEEL

“USE .

HOLDER

COVER

Figure 1-1. Voltage selector/fuseholder
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The voltage selector and fuse holder are both contained in a small covered housing directly above the a.c.
power connecter. To gain access to them, open the cover using a small screwdriver or simiiar tool and
proceed as follows:

1. To change the voltage setting:
Use the same tool to remove the voltage selector (a small barrel-shaped component marked
with voltage settings). Rotate the selector so that the desired voltage faces outward and

place the seiector back in its slot. Close the housing cover; the appropriate voltage should
be visible through the window (see Figure 1-1).

2. To replace the fuse:

Pull out the small drawer on the right side of the housing (it’s marked with an arrow) and
remove the old fuse. Replace with a new fuse, re-insert the drawer and close the housing
cover (see Figure 1-1).

1.2.2 Sensor Precautions

All Giga-tronics power sensors contain balanced zero-biased Schottky diodes for power sensing,

Input power in excess of +23 dBm (200 mW, which is the 100% average for
standard and pulse sensors) can degrade or destroy these diodes. Diodes degraded
or destroyed in this manner will noet be replaced under warranty, Destructive signal
levels are higher for high power, true rms, and low VSWR sensors.

When connecting power sensors to other devices, do not turn the bedy of the sensor
in order to tighten the RF connection. This can damage the connector mating
surfaces.
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1.3  8540C System Specifications

1.3.1 Power Meter
Frequency Range:
Power Range:

Single Sensor Dynamic
Range:

Cw Sensors
Peak Power Sensors
Modulation Sensors

Display Resolution:

1.3.2 Accuracy
Calibrator:
Frequency

Settability

Accuracy
Connector
VSWR

System Linearity at 50 MHz
for Standard Sensors:

Temperature Coefficient of
Linearity:

Zeroing Accuracy
{Standard Sensers):

Zero Set
Zero Drift

Noise
Notes:

1 Depending on sensor used.

10 MHz to 40 GHz'
70 dBm to +47 dBm (100 pW to 50 Watt)'

90 dB'
0 dB, Peak, 50 dB, CW
7 dB CW; 80 dB MAP/PAP; 60 dB BAP

User-selectable from 1 dB to 0.001 dB in Log mode and from 1 to 4 digits of
display resolution in Linear mode,

Power Sweep calibration signal to dynamically linearize the sensors.
50 MHz nominal.

The 1 mW (0.0 dBm) level in the Power Sweep Calibrator is factory set to £0.7%
traceable to the National Institute of Standards and Technology. Measure with
15 seconds of setting calibrator to 0.0 dBm.

+1.2% worst case for one year over temperature range of 5° t0 35° C.
Type N(f) connector 50 ohm.
<1.05 (Return Loss >33 dB).

+0.02 dB over any 20 dB range from -70 to +16 dBm
+0.02 dB (+0.05 dB/dB)from +16 to +20 dBm
+0.04 dB from -70 t0 +16 dBm

<0.3%/° C temperature change following Power Sweep Calibration.
24-hour warm-up required.

<50 pW™
<+100 pW during 1 hour®

<50 pW measured over any 1 minute interval. Three standard deviations.

2 Specification applies at -50 dBm for 8030XA Standard Sensors. When measuring power levels Po other than -50 dBm, divide noise

and zero specifications by (107

Por10

)l(l()'s). For other 80300 Series CW Sensors, specification applies at 20 dB above the minimum

specified reading level. For Peak Power Sensors, see the 80350A Series Peak Power Sensor Data Sheet. Specified performance
applies with Maximum averaging and 24 hour warm-up with temperature variation <3° C,

3 Zero Set Accuracy is <+100 pW with 80401 sensor.

1-6
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1.3.3 Uncertainty Due to Instrument Linearity & Zero Set vs. Input Power

Typital Error {dB)

B0301A

SI310A

803204

80321A

BO322A

B0325A

S0330A

B04LTA (OW)
80401A (MAP, PAP)
80401 (BAP)
80801 (CW}

80801 (MAP, PAP)
' 33601 {BAP}

SENSORS

L/
LN

1

1
S

L
L IR HU . 1“___&____

H i b

1 | H 3

i | i 3

1 1 I H

I f F !
JJO 80 50 40 33 20 -0 50 1020
64 B4 4 .4 24 A4 4 5 16 26
40 5 40 30 - 10 0 1w 2 XN
S0 40 30 20 -0 ¢ 10 2 3w 40
48 -0 2 -0 ] g 20 20 40 44
40 300 28 -0 0 10 2 3B 40 5B

300 200 40 0 10 20

61 57 47 37 2 47 a7 30N

80 3 40 -0 20 M0 0 10 20
{See "80401 Modulated-related uncentainty” graphs in this chapler)

60 50 40 30 20 g 10 2
£5 45 35 .5 48 S 5 %
(See "80601 Modulated-related uncertainty” graphs in this chapter}

Input {dBm)

Figure 1-2. Uncertainty due to linearity & zero set

1.3.4 Measurement Rates

Measurement speed increases significantly using the 8540C’s data storage capabilities. Storing data in the
power meter’s memory for later downloading to your controlier reduces GPIB protocol overhead. Up to
128,000 readings can be buffered. Table 1-1 illustrates typical maximum measurement rates for different
measurement collection modes. The rate of measurement depends on several factors including the
controller speed and the number of averages. The Fast Buffered Mode speed shown below does not

include bus communication time.

Table 1-1. Collection Modes Measurement Rates

Measurement Readings per Second Readings per Second
Collection Mode {CW Measurement) {MAP, PAF, BAP Measurement)
Normal (TR3)
Continuous Single Readings >30 15
Swift Mode, Continuous or
Buffered, Bus/TTL triggered >175 N/A
Swift Mode, Continuous or
Buffered, Free-run triggered >200 N/A
Fast Buffered Mode, Buffered Data, Time
Interval = 0 2600 N/A
Fast Modulated Mode,
Continuous Single Readings N/A 30

Manual No. 30280, Rev B, August 1936
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Individual data points are read immediately after measurement in the Normal mode. The Normal mode
and the Swift mode both slow down at low power levels (<-37 dBm for Standard Sensors) to average the
effects of noise. The Swift mode allows triggering of individual data points and can store the data in the
8540C"s memory. The Fast Buffered mode also buffers measurement data. Measurement timing of
individual data points is controlled by setting the time interval (1 to 5000 ms) between the data points

following a trigger.

1.3.5 Remote Operation
GPIB Interface:

Interrupts:

1.3.6 Fast Buffered Mode Controls

Trigger Source:
Pata Buffer Control:

Time Interval:

1.3.7 Meter Functions
Averaging:

dB Rel and Offset:

Configuration Storage
Registers:

Power Measurements and
Display Configuration:

Allows all front panel operations and some GPIB-only operations to be remotely
programmed in either IEEE-488 or IEC-625 formats.

SRQs are generated for the following conditions:
Power Up, Front Panel key actuation, Operation Complete, Illegal Command, and
Instrument Self-Test error.

TTL or GPIB

Pre- or Post-measurement data is collected immediately either before or after
receipt of the TTL or GPIB trigger.

“TIME ##" - controls time interval in milliseconds between measurements.
Accurate 10 5%, typical.

User-selectable averaging factor, 1 to 512 readings.
Automatic noise compensation in auto averaging mode.

Allows both relative readings and offset readings. Power display can be offset by
-99.999 dB to +59.999 @B to account for external loss/gain.

Allows up to 20 front panel setups plus a last instrument state at power-down to be
stored and recalled from non-volatile memory.

Any two of the following channel configurations simultaneously: A, B, A/B, B/A,
A-B, B-A, DLYA, DLY8 (provided that neither sensor is being used for MAP, PAP,
or BAP measurements.
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1.3.8  Inputs/Outputs
Y PROP F Input (BNC):

Inpur Range:
Accuracy:

Analog Output (BNC):

Standard:
Accuracy:
Linearity:

Option 06,
Second Analog Output:

Accuracy:
Lingarity:

Blanking Output (BNC):

Trigger Input (BNC):
GPIB Connector:

1.3.9 General Specifications
Temperature Range:
Operating:
Storage:
Power Requirements:
Physical Characteristics:
Dimensions:

Weight:

1.3.10 Accessories Included

Corrects power readings for sensor frequency response using sweeper voltage
output. Input resistance = 50K. Does not operate in the fast measurement collection

" modes.

0.0V o 10V
1.0% +25 mV

Provides an output voltage of 0 to 10V from either Channel 1 or Channel 2 in
either Log or Lin units. Does not operate in the fast measurement collection modes.

<0.5% % 32 mV, 0.0V to 10V
<0.5%

<1.0% +32 mV, -10V to 10V
<0.5%

TTL high during power meter zero. Can be used to shut off signal generator RF
during sensor zero.

Accepts a TTL trigger input signal for fast measurement collection modes.

Interfaces power meter to controller.

0° to 50° C (+32° 10 +122° F}
-40° to +70° C (-40° to +158° F)
100/120/220/240V +10%, 48 to 440 Hz, 20VA typical

215 mm (8.4 in) wide, 89 mm (3.5 in) high, 368 ram (14.5 in} deep
4.55 kg (10 1bs)

lea  8540C Series Operating and Maintenance Manual

1ea Power Cord

1ea  Detachable Sensor Cable (for Model 8541C)

or

2 ea Detachable Sensor Cables (for Model 8542C0)

Manual No. 30280, Rev B, August 1896
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1.3.11 Options

Refer to Chapter 9 for a full description of options.

OPTION 01:
OPTION 02:
OPTION 03:
OPTION 04:
OPTION 05:
OPTION 06:
OPTION 07:
OPTION 08:
OPTION 09:
OPTION 10:
OPTION i1:

Rack Mount Kit

Add 256k buffer for Fast Buffered Power Readings. Stores 128,0000 readings.

8541C Rear Panel Connections (Sensor & Calibrator - deletes front panel connections)
8542C Rear Panel Connections (Sensors & Calibrator - deletes front panel connections)
Soft Carrying Case

Second Analog Output on 8542C. (-10V to +10V)

Side Mounted Carrying Handle

Transit Case (includes Soft Carrying Case)

Dual Rack Mount Kit {with assembly instructions)

Dual Rack Mount Kit (factory assembled)

Time Gating Measurement

1-10
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1.4

14.1

Power Sensor Specifications

The Standard 80300 Series Sensors measure CW signals from -70 to +20 dBm; the 80400 Series Sensors
measure modulated or CW signals from -67 to +20 dBm; the 80601A Series Sensors measure modulated
or CW signals from -50 to +20 dBm. The 8540C Series Universal Power Meters also use Peak Power
Sensors for measuring radar and digital modulation signals.

Giga-tronics True RMS sensors are recommended for applications such as measuring quadrature
modulated signals, multi-tone receiver intermodulation distortion power, noise power, or the compression
power of an amplifier. These sensors include a pad to attenuate the signal to the RMS region of the
diode’s response. This corresponds to the -70 dBm to -20 dBm linear operating region of Standard CW
Sensors. The pad improves the input VSWR to <1.15 at 18 GHz,

High Power (1, 5, 25, and 50 Watt) and Low VSWR sensors are also available for use with the 8540C
Series Power Meters.
Power Sensor Cal Factor Uncertainties

See Table 1-6 for the 80350A Series, For additional 80340 Series sensor specifications, see Table 1-3; see
also the data sheet and manual for the 80340 Series.

Table 1-2. Power Sensor Cal Factor Uncertainties

Freq. (GHz) $um of Uncertainties (%)’ Probable Uncertainties (%)
80301A | 80303A 80301A : 80303A
Lower | Upper | 80302A | BC304A | 80310A | B0320A 80321A%! 80330A 803024 | B0304A | 80310A | 80320A |80321A8| 803304
80340 | 80343 | B0313A | 0323A 80322Ag BO333A | 850340 | 80342 | 80313A | BO323A |B0322A8| 80333A
BOADTA | 80344 | B0314A | 803244 (80325A% BO334A | B0A0TA | 80344 | 80314A | S0324A (80325A% 80334A
80402% 30402&
BOGO1A 80601A
0.1 ; 1.61 3.08 298 296 761 2.95 1.04 [.64 1.58 138 4.54 158
1 2 1.9% 351 358 3.57 7.95 3.55 1.20 1.73 1.73 1.73 467 1.73
2 4 244 442 433 429 344 4.27 1.33 193 191 1.81 4.89 190
4 6 267 4.74 4.67 463 367 4.60 1.41 203 2.02 20 5,01 20
6 8 2.86 494 4.87 4.82 8.86 4.80 1.52 2.08 207 2.06 512 2.06
b3 124 3.59 6.04 595 590 9.59 5.87 1.92 2.55 254 2.53 5.56 2.53
124 18 409 6.86 6,76 6.69 10.09 6.64 2.11 2.83 2.80 279 5.89 278
18 265 e 927 9.43 9.28 s 921 e 363 3.68 362 B 359
26.5 40 — 15.19 14.20 13.86 P 13.66 e 605 554 5.39 —_— 5.30
Notes:

1 The K connector is electrically and mechanically compatible with the APC-3.5 and SMA connectors,
Power coefficient equals <0.01 dB/Wat{AVG.)

Power coefficient equals <0.015 dB/Watt{ AVG.)

For frequencies above 8 GHz, add power linearity to system linearity,

Peak operating range above CW maximum range is limited to <10% duty cycle.

Includes uncertainty of reference standard and transfer uncertainty. Directly traceable to NIST
Square root of sum of the individual uncertainties squared (RSS).

o0 =1 oh o B W B

Cal Factor numbers allow for 3% repeatability when re-connecting atienuator to sensor, and 3% for attenuator measurement
uncertainty and mismatch of sensor/pad combination. Attenuator frequency response is added to the Sensor Cal Factors which are
stored in the sensor’s EEPROM.

9. The Model 80601 is compatible with the 8541C and 8542C, and later configurations.
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1.4.2 Power Sensor Cal Factor Uncertainties
See Section 1.4.3 for the 80350A Series.

Table 1-3. Power Sensor Selection Guide

Modei F R Maxi Ti ot VSWR RF Dimensions Wt
008 L. Han axrmum inearr v
Power Rang;é power {Freq >8 GHz) Conn | Length t bia ¢
Modulation Sensors {-70 to +20 dBm)
{see graphs in Figures 1-3 or 1-4 for modulation-induced measurement uncertainty)
80601A7 | 10MHz 10 18 GHz +23 dBm -60 to -20 dBm 10 MHz - 2 GHz: 1.12 gype 1145 mm| 32mm 0.181(%
-60 t0 420 dBm (200 mw) H00dB 2GHz-124GHz 1.22 () 45in) | £25in) ¢ (0.4Ib)
20to +20 dBm: 124 GHz -18 GHz: 1.29 300
+0.05dB/I0dB
80401A | 10MHzw 18 GHz +23 dBm -67 to -20 dBm 10 MHz - 2 GHz: 1.12 gypc il45mm| 32mm 6.18k§
-67 10 420 dBm (200 mW) +0.00 dB 2CGHz- 124 GHz: 1.22 (m} 4.3m) | 1.25in) ¢ (04l
-20to +20 dBm. 124 GHz -18 GHz: 1.29 500
05 dB/H0dB
B0402A | 10 MHz o 18 GHz +23 dBm -67 to -20 dBm I0MHz-2 GHz: 1,12 APC-7 (1143mm| 32mm | 0.18%
-67 to+20 dBm {200 mW) £0.00 4B 2GHz-124GHz: 1.22 50Q (451m) | 1.25in) | (04dlb
-20to +20 dBm: 124 GHz -18 GHz: 1.29
+0.05 dB/10dB
8041CA | 10 MFzwo 18 GHz +29 dBm -6l to 14 dBm 10 MHz-2GHz: 1,13 T 127mm | 32mm | 023k
-64 10 +26 dBm (800 mW) .00 dB 2GHz - 12GHz: 1.16 K?%‘ 3.0y | (1251} (0.513:%
<1410 + 26 dBm: 12GHz - 18 GHz: 1.23 5062
+0.05 dB/10 dB
80420A | 10 MHzwo 18 GHz +30 dBm ~57 10 -10 dBm I0MHz-2GHz 111 Type 27mm | 32mm | 0.23 ki
-60 to +30 dBm (1w +0.00 dB 2GHz - 12GHz: 1,12 KimY' | 5.0 | (125 0.5 lb%
~10t0 +30 dBm 12GHz - 18 GHz: 1.18 500
+0.05 dB/10 dB
80423iA | 10MHzto 18 GHz +37 dBm -47 to +0 dBm 10 MHz - 6 GHz: 1.20 T 150mm | 32mm | 923k
-50 o +37 dBm 5W) +0.00dB 8GHz - 12.4 GHz: 1.25 Nim) (3.9 | (1251 | (0.5 lb§
0to+37 dBm: 124 GHz - 18 GHz: 1.35 506
+0.03dB/10dB
80422A | 10MHzto 18 GHz +44 dBm -37t0+10dBm 10 MMz - 6 GHz: 1.20 ;‘!I‘ype 230mm | 10dmm | 03k
-40 to +44 dBm (25W) +0.00dB 6 GHz - 12.4 GHz: 1.30 () ©0my | (4diiny | (06 lg)
+i0w+44 dBm: | 124 GHz - 18 GHz: 140 500
+0.05 dB/10dB
80425A | 10MHzto |8 GHz +47 dBm -3410+10dBm 10 MHz - 6 GHz: 1.25 zype 230mm | 1dmm | 03k
-40 to +47 dBm (50'W) .00 6 GHz - 12.4 GHz: 1.35 Nim) ©0in) | (dlin) | (06 l§)
+10to+47 dBm: | 124 GHz- 18 GHz: 1.45 500
+0.05 dB/10dB
Standard CW Sensors
80301A | 10 MHzto I8 (GHz +23 dBm <7010 -20 dBm 10 MHz - 2 GHz: 1.12 g]‘ype 1145mm; 32mm | 018k
=70 10 +20 dBm (200 mW) +0.00 dB 2GHz - 124 GHz: 1.22 (m) (45inm) | 1.25in) (0.4}13%
-2010 +20 dBra; 124 GHz -18 GHz: 1.29 500
£0.05 dB/10dB
803024 | 10 MHzto 18 GHz +23 dBm ~7010 +20 dBm 10 MHz -2 GHz: 1.12 APC-7 [1145mm; 32mm | 0.18k
<7010 +20dBm {200 mW) +0.00dB 2GHz-124GHz: 1.22 502 45in) 1 325m) | (04l
<20 to +20 dBm 124 GHz - 18 GHz: 1.29
_ £0.05 dB/10 dB
80303A |10 MHzto 26.5 GHz| +23dBm -0 to +20 dBm 10MHz - 2 GHz: 1.12 Type, |114.5mm 32mm | 018k
<70 to +20.0 dBm {200 mW) +0.00dB 2GHz-124GHz 1.22 Kg'm ; (4.5in) 1 ¢E250n) | (0.4lb)
-2010+20dBm | 124 GHz -18GHz 138 | 500
10.1dB/10d8 | 18GHz-26,5 GHz: 143
80304A | 10 MHz 1040 GHz +23 dBm ~H010 -20 dBm 10MHz -2 GHz: 112 "i‘ypeg H45mm| 32mm | 023 k%
~10w0dBm {200 mW) +0.00 dB 2CGHz- 124 GHz: 1.22 Kim) 45in)y | (1.25#n) | (0.5p
<2010 0 dBm 124GHz-18GHz: 138 | 500
18 GHz -26.5 GHz: 143
+0.2dB/10dB 26.5GHz - 40 GHz: 1.92
Low VSWR CW Sensors
80310A | 10 MMz 18 GHz +29 dBm -64 to -14 dBm T 127mm{ 2mm [ 023k
-64 to +26 dBm {800 mW) £0.00dB Km)y | (5.0in) | (125 m) {Gjltg
-14t0 + 26 dBm: 30852
40.05 dB/10dB
B0313A |10 MHz 1o 26,5 GHz Bito-4dBm | bppiz 2CHz 113
-64 10 +26 dBm .00 dB 12GHz- 18 GHZ" 123
Aot dBm | 18GH; 265 GHz: 129
. 26,5 GHz - 40 GHz: 1.50
80314A | 10 MHzto 40 GHz -84 10 -14 dBm
-64 10 +6 dBm +0.00dB
-14to + 6 dBm:
+0.2 dB/1GdB
continued...

1-12
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Table 1-3. Power Sensor Selection Guide (continued)

Modet | Freq. Range/ Maxi P VSWR RF Dimensions wgt
ode req. Ran aximum awer -
Poarlr Range power linearity Conn | Length | Dia
1W CW Sensors
80320A | 10 MHzw 18§ GHz +30 dBm 60 to - 10 dBm T i27mm | 32mm | 023k
G310 +30 dBm (tW) +0.00 Kim)! (5.0 | (1.25im) | {051b
-101o0 +30 dBm 506
+.05dB/10dB 10MHz - 2GHz: 1.11
2GHz- 12GHz: 1.12
80323A | 10MHz to 26.5 GHz -50t0-10dBm 12 GHz- 18GHz: 1.18
-60 to +30 dBm +0.00 dB 18 GHz - 26.5 GHz: 1,22
-0 to +30 dBm 26.5 GHz - 40 GHz: 1.36
0.1 4B/ dB
80324A | 10 MHz 1040 GHz —60 to -10 dBm
-60 to +10 dBm +0.00 4B
-0t +10dBm
+0.2dB/104B
5W CW SENSOR?
80321A | HOMHzto 18GHz +37 dBm 50 to +0 ¢Bm 10 MHz - 6 GHz: £.20 ;E;ype 130mm ! 32mm | 023k
-50to +37 dBm {5W) 0.00dB 8 GHz - 124 GHz: 1.25 (m) (59in) § (1.25) | (05 lb%
O to +37 dBm: 124 GHz - 18 GHz: 1.35 506
+0.05 dB/10dB
25W CW Sensor’
80322A | 10MHz 10 18 GHz +44 dBm -40 10 +10 dBm 10 MHz - 6 GHz: 1.20 Type 230mm | 10dmm | 03 kg
<40 to +44 dBm 25W) +0.00 dB 6 GHz - 124 GHz: 1.30 (1) O0in) | (4.1:n) | (06IB}
+10 0 +44 dBm: 124 GHz - 18GHz: 1.40
+0.05dB/10dB
50W CW Sensor®
80325A | HOMHzto 18 GHz +47 dBm -40 10 +10 dBm 10 MHz -6 GHz: 1.25 gype 230mm | 104 mm | 03k
-40 to +47 dBm (50 Wy +0.00 dB 6 GHz - 124 GHz: 1.35 () 9.0in) | @.lin) | (06 lg)
+10 0 +47 dBm: 124 GHz - 18 GHz: 145 500
+0.05 dB/10 dB
True RMS Sensors (-30 to +20 dBm)
80330A | 10MHz 10 18 GHz +33 dBm =30 10 +20dBm 10MHz - 12 GHz: 1.12 T pe, 152.5 32mm | 027
80333A 10 MHZ to 2W) +0.00dB 12 GHz - 18 GHz: 1.15 K{m) mm 1.25im) | (@6 %tg
80334A 26.5 GHz 18 GHz -26.5GHz: 1.18 50Q (6.01n)
10 MHz t0 40 GHz 26.5 GHz 40 GHz: 129
80340 Series Peak Power Sensors {(-30 to +20 dB8m)
80340A ¢ 50 MHz to 18 GHz +23 dBm -30t0 0 dBm 50 MHz-2GHz: 1.12 I'\I'rype 146 mm | 37 mm 03 kg
(200 mW} +0.13dB 2 GHz - 124 GHz: 1.92 ) | (5750n) | (1.44in) | 0616
80343A 150 MHz t0 26.5 GHz 010 +20 dBm 124 GHz - 18 GHz: 1.37 500
803444 | 50 MMz 10 40 GHz 18 GHz -26.5 GHz: 1.50 T
+0.13d8 26.5 GHz -40 GHz: 1.92 K{pe
.01 dB/dB

Notes:

The K connector is electrically and mechanically compatible with the APC-3.5 and SMA connectors.
Power coefficient equals <0.01 dB/Watt(AVG.)

Power coefficient equals <0.015 dB/Watt(AVG.)

For frequencies above 8 GHz, add power lincarity to system linearity.

Peak operating range above CW maximum range is limited to <10% duty cycle.

includes uncertainty of reference standard and transfer uncertainty, Directly traceable 1o NIST.
Square root of sum of the individual uncertainties squared (RS8).

e~ Oh W B W R e

Cal Factor numbers allow for 3% repeatability when re-connecting attenuator to sensor, and 3% for attenuator measurement
unceriainty and mismaich of sensor/pad combination. Attenuator frequency response is added to the Sensor Cal Factors which are
stored in the sensor’s EEPROM.

9. The Model 80601 is compatible with the 8541C and 3542C, and later configurations.
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1.4.3 Modulation Sensor Specifications

Table 1-4. Modulation Sensor Specifications

804XX Modulation Sensors
{see note 4 below)

Signal Type Test Conditions Typical Error'
cw Power level -67 to +20 dBm none
Single Carrier Power level -67 to +20 dBm, fi, <40 kHz none
with AM Power level -67 to -20 dBm, f, >40 kiz none

Power level -20 to +20 dBm, f >40 kHz see note?

Two-Tone Power level -67 to +20 dBimn, max carrier separation <40 kHz none

Power leve] -67 to -20 dBm, max carrder separation >40 kHz none
Power level -20 to +20 dBm, max carrier separation >40 kHz see note’
Multi-Carrier Power level -67 to +10 dBm, max cartier separation <40 kHz, ten carriers none
Power leve] -67 to -30 dBm, max carrier separation >40 kHz, ten carriers none
Power level -30 to +10 dBm, max carrer separation >40 kHz, ten carriers see note”

Pulse Modula- MAP or PAP mode, power level -67 to +20 dBm, pulse width >200 ps none

ftion MAP or PAP mode, power level -67 to -2 dBm, pulse width <200 s see note
BAP mode, power level -40 to +20 dBm, pulse width >200 s hone e
BAP mode, power fevel -40 to -20 dBm, pulse width <200 (is see note

Burst . MAP or PAP mode, power level -67 to +20 dBm, pulse width >200 us, £, <40 kHz none

with modulation |  MAP or PAP mode, power level -67 to +20 dBrm, pulse width >200 1is £ >40 kHz see note
MAP or PAP mode, power level -67 to -20 dBm, pulse width <200 pis see note
BAP mode, power level -40 to +20 dBm, pulse width >200 yis, £, <40 kHz e ot
BAP mode, power level -40 to +20 dBm, pulse width >200 us, &, >40 kHz see note:?
BAP mode, power level -40 1o -20 dBm, pulse width <200 s

Notes

1 Error is in addition to sensor linearity and zero set accuracy.

2 See Figures 1-3 or 1-4 for modulation-related uncertainty.

3 The BAP mode does not function at inpat levels below -40 dBm,

4 The power levels quoted in the table are for Model 80401A. For other modulation sensors, add the values listed below 1o all power
levels shown in Table 1-4:

For Model 804104, add 6 dB.

For Model 86420A, add 10 dB.
For Model 804214, add 20 dB.
For Mode! 804224, add 30 dB.
For Modei 804254, add 33 dB.

1-14
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MODULATION-INDUCED MEASUREMENT UNCERTAINTY FOR THE 80401A SENSOR

MAXIMUM ERROR IN MODULATED AVERAGE

NOTE
MODE WATH TWO TONE MODULATION These curves are also representative
of other 804XX modulation sensors,
Pin> -10dBm which differ only in range.
P 1
m
2
S
2 s20dBm <Ping -104Bm
g s ! MAXIMUM ERROR WITH
r==* (Pin = Average RE power PULSED RF SIGNAL
i appiied to sensor) {no medulation within pulse)
— _?..g....‘
0 —
o g (BAPMde)
—— | g
£ ) 3 {no modulation
10K 100K ™ G within puise)
Tone Separation {Hz) 5 5
. i
s
—at y
2 ‘l\‘
T (MAP Mod
TYPICAL MEASUREMENT ERROR vs MODULATION (MAP Mpde)
DEPTH FOR A SIGNAL WITH 100 KHz AM o
o-+ e
5~ {Pav # Average power )
applied to a sensor} Pav = 0 dBm 1 . i .
g A T T T ; i !
ks it 20 100 1000
- 3 Pulse Width (microseconds)
£
wl 2
1 Pav = ~10 dBm
1 t ! ;
5 10 %5 20

Power Variation (dB)

Figure 1-3. 80401 modulation-related uncertainty

BAP Mode Limitations:

The minimum input level is -40 dBm (average); the minimum pulse repetition frequency is 20 Hz. H the
input signal does not meet these minima, the front panel BURST AVG LED will flash to indicate that the
input is not suitable for BAP measurement. The 8540C will continue to read the input but the BAP
measurement algorithms will not be able to synchronize to the modulation of the input; the input will be
measured as if the 8540C were in MAP mode. In addition, some measurement inaccuracy will result if
the instantaneous power within the pulse falls below -43 dBm; however, this condition will not cause the
LED to flash.
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MODULATION-INDUCED MEASUREMENT UNCERTAINTY FOR THE 80601A SENSOR

MAXIMUM ERROR IN MODULATED AVERAGE

MODE WITH TWO TONE MODULATION
Pin> -iGdBm
o~ 1 T
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2
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e D Rt e N
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777 {(Pin = Average RF power
applied to sensor)
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! i
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NOTE
These curves are aiso representative
of other 806XX modulation sensors,
which differ only in range.
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\\
._.2,,,,,,“ \
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e
20 a0 200 2000
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Figure 1-4. 80601 modulation-related uncertainty

BAP Mode Limitations:

The minimum input Jevel is -35 dBm (average); the minimum pulse repetition frequency is 20 Hz. If the
input signal does not meet these minima, the front panel BURST AVG LED will flash to indicate that the
input is not suitable for BAP measurement. The 8540C will continue to read the input but the BAP
measurement algorithms will not be able to synchronize to the modulation of the input; the input will be
measured as if the 8540C were in MAP mode. In addition, some measurement inaccuracy will result if
the instantaneous power within the pulse falls below -38 dBm; however, this condition will not cause the
LED to flash. See Section 2.6.2 for modulation bandwidth limiiations below 200 MHz. When the
modulation bandwidth is below 200 MHz, the 806XX sensors’ performace is equal to that of the 804XX

Sensors.
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Table 1-5. 80350C Series Peak Power Sensor Selection Guide

Dimensions
Model Freq. Range/ Maximum Power VSWR RF - Wgt
Power Range power imeanty‘ Conn | Length i Dia
Standard Peak Power Sensors
80350A | 45MHzto 18 GHz +23 dBm -30t0 -20dBm 45 MHz - 2GHz: 1.12 gype 165mm | 3Tmm | 03k
-20 to +20 dBm, Peak {200 mW) #0.00dB 2GHz- 124 GHz: 1.22 my | (65im) | 1.25in) | (0.7 lg)
-30to +20dBm, CW CW or Peak -20t0+20dBm: | 124 GHz -8 GHz: 1.37 | 5060
40.05 dB/10dB
80353A | 45 MHzto 26.5 GHz +23 dBm -30 10 -20dBm 45 MHz - 2 GHz: T ] 165mm | 37mm | 03k
~20 to +20 dBm, Peak Cg:vzg() mw} .00 dB 2GHz - 124 GHz: 1 22 Kim) 63 { (125i) | (0.7 I‘f%)
-30to +20 dBm, CW or Peak 2010 420dBm | 124 GHz- 18 GHz: 1371 300
+0.1 4B/0dB | 18 GHz - 26.5 GHz: 1.50
80354A | 45 MHz 10 40 GHz +23 dBm =30 to -20 dBm 45 MHz -2 GHz: 1.12 Type | 165mm; 37 mm | 03k
-20t0+0.0 dBm, Peak é\zgo mw) +0.00dB 2GHz- 124GHz 122 | Kim) | (65in) | (1251m) | (07 lg)
-30to +0.0 dBm, CW or Peak 20t00dBm § 124GHz-I8GHz: 1.37 | 500
+0.2 dB/104B 18 GHz -26.5 GHz: 1.50
265GHz-40GHz: 1.92
5W Peak Power Sensor 2°
80351A 1 45MHzto 18GHz | CW: 437 dBm -10to +0 dBm 45 MHz - 4 GHz: 1.15 T 200mm { 37mm | 03 kg
0.0 to +40 dBm, Peak (5W Avg. +0.00dB 4GHz-124GHz: 1.25 | Nim) | 79in) 1 125imy | (0.71b)
<1010 +37 dBm, CW | Peak: +43 +to+40dBm: 1124 GHz- 18 GHz: 1.35] 500
+0.05dB/10dB
25W Peak Power Sensor °°
80352A | 45MHztw 18GHz | CW: +44 dBm 0.0t +10dBm 45 MHz -6 GHz: 1.20 ;\lfype 280mm | 104 mm | 0.3k
+1010 +50 dBm, Peak | {25 W Av, cigB) 6 GHz - 124 GHz: 1.30 (m) |(1L0in) | &4.1in) | (0.7 Eg)
0.0t0 +44 dBm, CW | Peak: +53 +10to +30dBm | 124 GHz- 18 GHz 1407 500
+0.05 dB/10 dB
50W Peak Power Sensor®®
80355A | 45MHzto 1I8GHz | CW: 47 dBm 0. Oto +10 dBm 45 MHz - 6 GHz: 1.25 §ype 280mm | 104mm | 03k
+10t0 +50 dBm, Peak{ (50W Avc%) 6 GHz - 124 GHz: 1.35 (m)y | (E1.0in) | (41in) | 07 ig)
0.0t0 +47 dBm, CW | Peak: +53 4;1(? (%) gg‘(f}}%Bdlg 124 GHz- 18 GHz: 145 300

1f the 80350A Series sensors will be used with a Model 8542 (dual channel) Power Meter, the 8542 must
be configured to code 06 or higher or an asterisk (*) must be appended to the code number. The code
number is printed next to the serial number on a label affixed to the rear panel of the instrument.

Notes:

1 The K connector is electrically and mechanically compatible with the APC-3.5 and SMA. connectors.
2 Power coefficient equals <0.01 dB/Watt{ AVG.)
3 Power coefficient equals <0.015 dB/Watt{ AVG.)

4 For frequencies above 8 GHz, add power linearity to system linearity.

5 Peak operating range above CW maximum range is limited to <10% duty cycle.
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Table 1-6. 80350C Series Peak Power Sensor Cal Factor Uncertainties

Freq. (GHz) Sum Of Uncertainties (%) Probable Uncertainties (%)
BO353A | a0351A%
Lower Upper 80350A B0353A 80351A% | 80352A% | B0355A° | 803504 80354A 8035245
B0354A 80355A°
0.1 ! 1.61 3.06 9.09 9.51 10.16 1.04 1.64 492
1 2 1.95 351 9.43 9.85 10.50 1.20 173 5.04
2 4 244 442 13.10 13.57 1452 133 193 7.09
4 6 267 474 13.33 13.80 1475 1.41 203 7.17
6 g 2.86 494 1352 13.99 1494 1.52 2.08 7.25
8 124 3.59 6.04 14.25 1472 15.67 192 235 7.56
124 18 409 6.86 19.52 2697 2194 211 2.83 12.37
18 265 — 9.27 — — S— — 363 JA—
26.5 40 — 15.19 e — i s 6.05 R —

(For additional specifications, see the 80350A Series manual and data sheet)

Notes
1 Includes uncertainty of reference standard and transfer uncertainty, Directly traceable to NIST,
2 Square root of sum of the individual uncertainties squared (R5S).

3 Cal Factor numbers allow for 3% repeatability when re-connecting attenuator to sensor and 3% for attenuator measurement
uncertainty and mismatch of sensor/pad combination. Atienvator frequency response is added to the Sensor Cal Factors which are
stored in the sensor’s EEPROM,

1.4.4 Directional Bridges
Table 1-7. Directional Bridge Selection Guide
Direct-ivity,
Freq. Range/ Maximum Test Port Match (SWR) input | Test Port
Model Power Range Power Power Linearity DB} tonn conn
80501 I0MHzt0 I8GHz | +27dBm -35 t0 +10 dBm 10 MHz - 8 GHz: <1.17 38 N(f) N
-35 t0+20 dBm: 0.5W) 0.1dB 8 GHz - 18 GHz <1.27
+10t0+20dBm
2.1 dB
+0.005 dB/dB
80502 1I0MHzwo 18GHz | +27dBm =35 10 +10 dBm 10 MHz - § GHz: <1.13 40 N(H APC-7
-35 10 +26dBm 5wy +0.1 dB 8 GHz- 18 GHz <1.22
+10t0 +20dBm
.1 dB
+0.005 dB/dB
80503 10MHz t0 26.5 GHz | +27 dBm -35 10 +10 dBm 10 MHz - 8 GHz: <1.22 35 SMAM | SMACLD
-35 10420 dBm 0.5W) 0.1 dB 8 GHz - 18 GHz «1.22
+10 w0 -\¥20 dBm 18 GHz - 26.5 GHz <1.27
+01005 dB/dB
80504 10MHzto 40 GHz | +27 dBm -35 t9 +10 dBm 10MHz - § GHz: <1.35 30 Kb K
~35 10 +20 dBm (0.5W) +0.1 dB GHz - 18 GHz; <1.35
+10to +20 dBm 18 GHz - 26.5 GHz: <135
+0.1dB 265 GHz - 40 GHz: <144
$0.005 dB/dB
The 80500 Series CW Directional Bridges are designed specifically for use with Giga-tronics power
meters to measure the Return Loss/SWR of a 1est device. Each bridge includes an EEPROM which has
been programmed with Identification Data for that bridge.
The Selection Guide in Table 1-7 shows primary specifications. Additional spéciﬁcations are:
Bridge Frequency Response: Return loss measurements using the 8541/2 power meter can be frequency
compensated using the standard “Open/Shert” supplied with the bridge.
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. Insertion Loss: 6.5 dB, nominal, from input port 1o test port
. ! Maximum Input Power: +27 dBm {0.5W)

Directional Bridge Linearity
Plus Zero Set & Noise vs
Input Power

(50 MHz, 25° C +5° C): (see Figure 1-5)

.30

— DIRECTIONAL BRIDGE MEASUREMENT ERROR
@ 25

S .20~

L

T 15~

i3]

&

= A0

w

S )
0077 T T T T T

20 15 ¢ &5 -5 ~10 ~15 =20 -25 -30 =35 -40

_ Power {dBm)

Figure 1-5. Directional bridge measurement error

Dimensions: 80501: 76 x50x28mm (3x2x1 1/8in)
80502: Tox 50 x 28 mm 3x2x 1 1/8in)
80503: 19x38x29mm (3/M4x11/2x2 1/8in)
80504: 19x38x29mm (3/4x11/2x 2 1/8in)

Weight: 80501: 340 g (12 0z)
80502: 340 g( 12 oz)
80503: 198 g (7 oz)
80504: 198 g (7 oz}

Directional Bridge

Accessories: An Open/Short is included for establishing the O dB return loss reference during
path calibration.
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2.1

2.2

221

Introduction

This chapter describes the front panel operation of the 8540C Series Universal Power Meters. It includes
descriptions of the front and rear panels, configuration, display menus, and practical applications.
Section 2.2 describes the front panel; Section 2.3 describes the rear panel; Section 2.4 presents

Configuration procedures; Section 2.5 describes the display submenus, and Section 2.6 offers guidelines
for practical applications.

The Front Panel

This section describes local operation of the 8540C front panel. See Chapter 3 for information on remote
operation over the General Program Interface Bus (GPIB).

Although the 8540C has many modes of operation, its front panel design is very simple. The instrument
is controlled and configured by means of displayed menus, which can be accessed and controlled with
front panel pushbuttons.

The dual-channel Model 8542C front panel is illustrated in Figure 2-1. The single-channel Model 8541C
is the same in appearance but does not include the B channel.

Elga{nmk:s 8542C UniversaL Power MeTER "[ﬁm_w

A | -8.25 | dBn | EEL
B 5.6

== e i &= OFFSET :
0 zZERO TER. T
A CAL  FREQ  REL O aPB = 20
) CJCo E  Suen
222 1 ®
[y
. o O J= M

LOCAL

CALIBRATOR

Figure 2-1. The 8542C Front Panel

Calibrator

The CALIBRATOR connector provides a reference power output for calibrating the amplitude response
of a power sensor. The frequency of the output is fixed at 50 MHz. The level of the output is

programmable. During a calibration run, the output level automaticaily sweeps from -30 dBm to
+20 dBm in 1 dB steps.

Manual No. 30280, Rev B, August 1996 . o 21



Series 8540C Universal Power Meters

222 Display Window

A two-line alphanumeric LCD screen displays measurements and configuration data.

223 LEDs

The LEDs to the right of the display window indicate operating modes and GPIB status. The column of
1.EDs can also be configured for use as a peaking meter display.

224 Power

The push-push power switch turns line power on and off.

2.2.5 Configuration Keys

The keys are located below the display window, and are used to configure the 8§540C.

This key is for zeroing and calibration of a power sensor.

If zeroing and calibration are both required, the sensor must first be connected to the CALIBRATOR
output connector. When the ZERO/CAL key is pressed, the sensor is zeroed, and then calibrated by an
automatic program, which tests the sensor’s response to different reference power levels and stores the
resulting data in the 8540C’s memory. '

For zeroing only, the sensor does need not to be connected to the CALIBRATOR output. If the
ZERO/CAL key is pressed when the sensor is not connected to that output, the §540C performs the
zeroing function only.

When zeroing a sensor, it is best to connect the sensor to the device under test exactly as it will be used
in measurement, and deactivate the RF output of that device. Zeroing the sensor in place is the best way
to counteract system noise which could significantly effect low-level measurements. The RF Blanking
output signal, which goes low during sensor zeroing, is provided by a BNC on the rear panel; this can be
used as a control signal to turn off the RF source.

All active sensors should be zeroed whenever any sensor (whether it is calibrated or not) is added or
removed.

This key is used to specify the frequency of an input signal, so that the 8540C can apply the appropriate
frequency-specific cal factor {0 the measurement. These cal factors are retrieved from the sensor’s own
EEPROM.

If the frequency of the input signal changes so often that it is impractical to keep entering the frequency
using the FREQ key, the frequency information can be conveyed to the §540C by the use of a voltage

input that is proportional to frequency (see the VpropF connector on the rear panel). When the 8540C is
controlled remotely over the GPIB, the frequency information can be sent over the bus. ‘

This key is used for relative measurements (that is, measurement values are not absolute; they are
expressed in dB relative to a reference level). Pressing the REL key establishes the present measured
power level as the reference for all subsequent measurements. Pressing the REL key a second time
disables relative measurement. :

The MENU key is used to access the configuration menus; it is also called the ESCAPE key because it
can be used to exit a configuration menu {(abandoning any configuration choices that were made within
the menu up to that point).
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2.2.6

This key is used to toggle between logarithmic measurement units (dBm, which is the default condition)
and linear units (mW). The display can be configured to use both kinds of units simultaneously, but this
must be done through the Meas Setup configuration menu).

The recall button is used to retrieve a stored configuration of the 8540C (configurations are saved in
registers 1 through 20, using the Save Setup configuration menu). Use the Left/Right cursor keys to
choose between Preset and Reg#, and the Up/Down cursor keys to select a register number. Choosing the
Preset configuration restores the 8540C’s default conditions (it does not undo the calibration of the
sensors, however). Choosing register O restores the conditions which existed prior to the last
configuration change.

The ENTER key is used to make menu selections and to enter selected option or values. It is also called
the LOCAL key because it can be used to switch from remote control to local control.

These four keys are arranged in a diamond pattern and are used to move the display cursor vertically and
horizontally.

Sensor Inputs

The A and B sensor input connectors (located directly below the CALIBRATOR connector) are used to
connect the cables from the power sensors to the power meter chassis. In instruments with Option 03, the
sensor inputs are relocated to the rear panel.

When connecting sensor cables to these inputs, be careful not to damage the
connectors. The cable pins must be aligned properly (orient the cable so that the
guide on the end of it aligns with the notch on the sensor input). If the connector
does not seem to fit, forcing it will only damage the connector pins.
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2.3  The Rear Panel
The rear panels for the 8541C and 8542C are identical, and are illustrated in Figure 2-2.
U5 Patent 4,734,325 LINE VOLTAGE .
| S Erankcs © ([T ©
R
@ P ) ®
1007120V
A T250V 5A mtas,
220240V
WARNING pare Tngger
For cordlinmd fre protection T‘—““‘M'Z Bimﬁg U
repince fuse with same -~ Line
type andrating. B T
WARNING
S e ~ S =
e VorFin Ansog Cutpat
Figure 2-2, The 8450C Rear Panel
231 Inputs & Outputs
BNCs
Five BNC-type connectors to provide input and output signals for interfacing the 8540C to other
equipment.
¢ RF Blanking provides a TTL. output that goes high during zeroing of a sensor to send a
temporary RF Off trigger to a signal source,
e Trigger Input accepts 2 TTL input for triggering of high speed measurements under GPIB
control.
» V o F In accepts a voltage input that is proportional to frequency and causes the 8540C to
apply appropriate frequency-related cal factors.
»  Analog Output provides an output voltage that is proportional to the measured power level.
s Spare 1/0 connector is used for a second Analog Output when Option 06 is installed.
Others
+  (GPIB (a 24-pin connector to connect the 8540C to other equipment over the GPIB).
» Line Voltage Selection (this compartment houses the AC power connector and includes the
fuse and voltage selector).
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2.4

24.1

Configuring The 8540C

The 8540C’s front panel LCD window, which is normally displays measurement data, is also used to

display configuration menus. To select the menut mode, press the MENU button. Once the 8540C is in
menu mode, it can be returned to the measurement mode by pressing the MENU button again (in this
context, the MENU button is the ESCAPE button).

The 8540C can be password-protected to prevent unauthorized changes in Calibrator and Cal Factor data
stored in EEPROMs in the 8540C or its sensors. It is activated with the front panel menus (see

Section 2.4.3 for a description of the menus and their usage). The 8540C is shipped from the factory with
no password specified.

How the Menus Work

There is a hierarchy of menus; each line on the main menu represents a submenu, and some of the items
on those submenus are further submenus.

Menus are displayed one line at a time, with the word more accompanied by up or down arrows fo
indicate whether there are additional lines above or below the line currently displayed. The Up/Down
cursor buitons are used to browse through the lines of a menu. To select the currently displayed line,
press the ENTER button.

When an entry window is reached (that is, when the line that has been selected represents a configuration
choice to be made, not a submenu), the cursor buttons (usually the Left/Right buttons) are used to step
through the list of choices. If a numeric value is to be entered, a base value 1s displayed, and the cursor
buttons are used to increment or decrement this value (the Left/Right cursor buttons are used to select a
digit, and the Up/Down cursor buttons are then used to step the value of that digit up or down).

After the desired value is set, or the desired choice selected, press the ENTER button.

& NOTE: If you leave the menu mode without pressing ENTER, the selections you
made will not take effect.

Entering a selection usually returns the display window to the measurement mode. However, if the
selection you made requires further configuration choices, another menu may be displayed.

The menus are dynamic rather than fixed; the display adapts itself to the current operating mode and the
type of sensor or sensors connected. For example, the DLY measurement options are applicable only to
peak power measurement; therefore, the menu displays these options only if a peak sensor is attached and
is set up to measure peak power.
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242 Menu Struciure

Tables 2-1 and 2-2 illustrate the menu structure. For specific information about the individual menu
items, see Section 2.5 Please note that the format of these menus, as ihey are actually displayed, is
context-dependent; some menu options shown here may not be displayed if they are not applicable to the
sensors that are currently connected, or if they are not applicable to the measurement mode that is
currently selected. For example, menu options related to the Pulse Average Power mode will not be
displayed if a CW sensor is attached, because a CW sensor cannot be used in the PAP mode.

Table 2-1. Configuration Menu Structure

Main Menu ltems

Submenus & Entry Windows

A, B, A/B, ..., OFF

Top Line
Bot Line

Meas Setup

Average

Offset
Resolution
Peak Hold
Crest Factor
Min/Max
Limits
dBm/mW Setup
Rel/Setup
Advanced

Sensor Setup

CW Sensor {no further configuration required]

cw
int
Ext

Peak Sensor

Ccw

Modulated Avg
Pulse Avg
Burst Avg

Modulation Sensor

Ref Power On/Off

On
Off

Config

Peaking Meter
GPIB

Analog Out
VpropF

Sound

Service

sensor ROM
Calibrator

Test Functions
Software Version
Clear All Memory

Save Setup

Save 1o Reg#
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Tuble 2-2. Main Menu Structure with Subsequent Menus & Entry Windows

Main Menu em

Subsequent Menus / Entry Windows

Top Line Choose from:
A, B, A/B, .., OFF Bot Line OFF, A, B, A/B, B/A, A-B, B-A,
DLY,, DLY}
[The format of this entry window is
particularly subject to context-dependent variations;
see Section 2.5.1]
Average Avg A Choose from:
Meas Setup Avg B Auto, 1, 2, 4, 8, 16, 32,
64, 128, 256, 512
Offset A (dB) fincrement or
B (dB) decrement the
displayed value]
Resolution Top Line = x.xx fadjust left or right
Bot Line = x.xx as needed]
Peak Hold Choose from:
OFF, ON
Crest Factor Choose from:
OFF, ON
Min/Max Choose from:
OFF, ON (and Bottom Line/Top Line if
applicable)
Limits Top Line Choose from:
Bot Line OFF, ON
[if ON is chosen, the
limits must be defined;
increment or decrement]
A, dBm/mW Setup Top Line Choose from:
Bot Line Lin, Log
Rel Setup Top Line Choose from:
Bot Line ON, OFF
Advanced Burst Start Exclude Num. of Samples: A

Burst End Exclude

Num. of Samples: B
[increment or
decrement]

Burst Dropout

Time: A/ Time: B
Choose from:

017, .026, 035, etc
(values in ms).

Sensor Setup:
CW sensor

(No configuration is required if a CW sensor is connected.)

Continued...
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Table 2-2. Main Menu Structure with Subsequent Menus & Entry Windows (continued)

Main Menu ltem

Subsequent Menus

Sensor Setup:

{No configuration is required if a CW sensor is connected)

Statys, PKA, PkB

CW Sensor
Sensor Setup: cw (No further configuration is required if CW is
Peak Sensor selected.)
{select A or B] Int Set Trig Leve! (dBm) [increment or decrement
the
Set Samp Delay (ns) displayed value]
DLY Offset (ns)
Ext Set Trig Level (V)
Set Samp Delay (ns)
DLY Oifset (ns)
W . L .
Sensor Setup: C glgllgcit;g};er configuration is required if CW is
Modulation -
Sensor Modulated Avg {No further configuration is required if Modulated
{80400 Series] Avg is selected.)
[select A or B] Pulse Avg Duty Cycle
[increment or decrement the
displayed value]}
Burst Avg {No further configuration is required if Burst Avg is
selected.)
Choose from:
Ref Power On/Off On or Off
Config Peaking Meter Choose from:

GPIB

Mode

Choose from:
8541, 8542, 436A,
4378, 438A

Address

Choose from:

0-30 (listen & talk), 40
(listen only) and 50
(talk only).

Analog Out

Std Output

[if Option 06 is
installed, there are

two outpuis; if so, select
OFF in order to get to
the menu for that option}

Choose from:
Off, Bot Line,
Top Line

Mode

Choose from:
Log, Lin

V prop F
[select A or B]

Choose from:
OFF, ON

1f ON is selected,
two values must be
defined...

Freq. at 0 Volts {(GHz)
Scale Factor (V/GHz)
{increment or decrement
the displayed values}

Sound

Choose from:
ON, QFF

Continued...

2-8
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Table 2-2. Main Menu Structure with Subsequent Menus & Entry Windows (continued)

Main Menu ltem Subsequent Menus / Entry Windows
Service Sensor ROM Choose from a wide variety of parameters that can
[select A or B] be set.
Calibrator Power Choose from:

OFF, or a vaiue in dBm
[increment or decrement
the

dispiayed value].

EEPROM WRITE:
{data to be entered: CALIB Clear, or
Serial#, Cal Factor, PASSWORD Set
Date, Time, WRITE ]
Test Functions Choose from a wide variety of diagnostic tests.
Software Version Displays information about the currently installed
software.
Clear All Memory Clear RAMs of configuration data.

Save Setup Save to Reg#

[specify a number from 1 to 207

24.3 Password Protection

The password feature prevents unauthorized changes in Calibrator and Cal Factor data stored in
EEPROMs in the 8540C or its sensors. It is activated with the front panel menus (see Table 2-2 for a
description of the menus and their usage). The 8§540C is shipped from the factory with no password
specified.

To get to FPASSWORD Set, select the Service menu, then the Calibrator submenu (or the Sensor ROM
submenu to provide password protection of sensor memory). Then select EEPROM, then WRITE. At
WRITE, the choice is between CALIB Clear and PASSWORD Set; select the latter. The password is a
numeric code. To enter it, use the cursor keys to increment or decrement the digits displayed in the
screen; press ENTER and then press ENTER again to confirm the password. The password is now
entered in the 8540C’s memory, and EEPROM data cannot be changed without entering the password.

The password can be changed or cleared by repeating the above steps and entering the existing password;
then set a new password by selecting SET, clear the password by selecting CLEAR, or just rewrite the
data by selecting ON.

If a password was set previously and is not known, you can disabie password protection by moving the
A2W1 jumper on the Analog PC board (A2) from the factory set position B to position A.
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2.5 The Submenus

251 A,B,AB, .., Off

This submenu determines what will be shown on the top and bottom lines of the display window. The
existing measurement setup determines which choices are shown in the menu; options which do not apply
to the power meter and its sensors, as they are currently configured, will not be shown.

The top and bottom lines of the display are configured independently; use the Up/Down cursor keys to
choose the top or bottom line; then use the Right/Left cursor keys to choose one of the available display
formats. Any of the options shown below can be selected for either the top line or the bottom line:

Display Line Formats for the CW Mode

TOP or BOTTOM: A B A/B B/A A-B B-A OFF

The top and bottom line settings are chosen as a unit for the PEAK mode. One line of the display shows
the measurement, and the other line shows the delay value. The choices in this mode are:

Display Window Formats for the PEAK Mode

TOP: A B DLY A DLYy

BOTTOM: DLY A DLYr A B
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25.2 Meas Setap

This submenu is used to define conditions of measurement for each sensor. The items on the submenu
are: Avg, Offset, Resolution, Min/Max, Limits, dBn/mW, and Relative. Use the Up/Down cursor keys to
view these items, and the ENTER key to select one of them.

Average

Offset

Resolution

Peak Hold

Crest Factor

Min/Max

Limits

dBm/mW

Measurements can be averaged over a period of time which is referred to as the filter
time. Increasing the filter time increases the stability of the display, at the cost of
increased time required for a measurement. The filter time is equal to 40 ms times the
averaging factor (for an averaging factor of 1, the filter time is equal to 40 ms or the
reading update time, whichever is greater). To increase measurement speed, choose a
lower averaging factor. The choices are: AUTO, 1, 2, 4, §, 16, 32, 64, 128, 256, and
512. Use the Up/Down cursor keys to view these choices, and the Enter key to select
one of them. If AUTO is selected, the filter time is automatically adjusted for the
ambient noise level.

A specific offset in dB (positive or negative) can be added to the measured power. A
beginning value of 0.000 dB is displayed. Use the Left/Right cursor keys to select a
digit, and the Up/Down cursor keys to increment or decrement the selected digit. Use
the ENTER key to select the adjusted offset value.

The display resolution can be set independently for the top line and bottom line of the
display. Use the Up/Down cursor buttons to select the top line or the bottom line. Use
the Right/Left cursor buttons to modify the resolution as symbolized by x’s (the range
of choices is x through x.xxx). Use the ENTER key to select the adjusted resolution.

In moduolated measurement modes (MAP, PAP, or BAP), this feature is used to hold
the maximum value measured since it was enabled. The displayed value changes only
when it is rising to a new maximum {or when it is reset by pressing the ENTER key,
in which case the displayed value drops to the present measured value and the process
resumes).

This feature is very similar to the Peak Hold feature described above, except that
what is displayed is the ratio of the held maximum value to the average value,
expressed in dB.

The Min/Max feature provides a continuously updated display of the highest and
lowest values measured so far; both are displayed on one line, while the other line
displays the current measurement of the channel being monitored. Use the Up/Down
cursor buttons to select OFF, Bottom Line, or Top Line, and press ENTER. The line
that is selected represents the channel to be monitored; the other line displays the
minimum and maximum measured values. To reset these values to the current
measurement, return to the Min/Max entry window and press the ENTER key twice.

High and low limits can be defined for each channel; if the sound function is
activated, an audible tone is generated when a limit is violated. Arrows pointing up or
down are displayed during a limit violation, to indicate whether the upper limit or the
lower limit was violated.

The top and bottom lines of the display can be configured for logarithmic (dBm) or
linear (mW) display modes. Ratio measurements (A/B or B/A}, are expressed in dBr
{logarithmic) or %r (linear).
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Rel Setup Normally, when the REL key is pressed, each line of the display shows a relative
measurement (when the key is pressed, the present measured value is recorded, and
all subsequent measurements are expressed in dB or % relative to that recoerded
value). The Rel Setup entry menu provides a means of selectively enabling or
disabling the relative measurement mode for the top line, the bottom line, or both.
Use the Up/Down cursor keys to select the top line or the bottom line; then use the
Right/Left cursor keys to select ON or OFFE, and press ENTER.

Advanced This menu includes three special features which may be of use in certain applications
of the Burst Average Power measurement mode.

Burst Start Exclude:

Burst End Exclude:

Burst Dropout:

This feature is used to mask off a portion of the beginning of a burst, in
order to exclude overshoot and other distortions from the measurement.
The number of samples to be excluded must be defined; use the
Up/Down cursor keys to select the desired number of samples, and
press ENTER (selecting zero samples effectively disables this feature).

This feature is used to mask off a portion of the end of a burst, in order
to exclude overshoot and other distortions from the measurement. The
number of samples to be excluded must be defined; use the Up/Down
cursor keys to select the desired number of samples, and press ENTER
(selecting zero samples effectively disables this feature).

This feature is used to modify the definition of a burst, so that a brief
dropout is not interpreted as the end of a burst. A dropout time must be
defined; use the Up/Down cursor keys to select one of a series of values
displayed in ms (.17, .26, .35, etc.), and press ENTER.

2-12
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25.3 Sensor Setup

This menu is dynamic; its contents are determined by the type of sensor which has been connected to the
selected sensor input port {the 8540C is able to identify the sensor by reading its EEPROM data).

CW sensor setup If a CW sensor is connected, no sensor configuration is needed.

Peak Sensor Setup The Series 80350A peak sensor can be used in three modes: CW,
Internally Triggered, and Externally Triggered. Use the Left/Right
cursor buttons to select the desired mode, and press ENTER.

cw No further configuration is required if the CW mode is selected.

Int In the Internally Triggered mode, peak power will be sampled at a point
which is defined by a trigger level, a delay, and a delay offset. The
delay offset feature is a convenience in some applications (for example,
when measuring pulse width from a point other than the trigger level,
or when comparing the levels of various pulses within a pulse train).
When Set Trig Level is displayed, use the cursor buttons to adjust the
displayed value (in dBm), and press ENTER. When Set Samp Delay is
displayed, use the cursor buttons to adjust the displayed value (in
ns, U8, or ms), and press ENTER. When Dly Offset is displayed, use the
cursor buttons to adjust the displayed value (in ns, iis, or ms), and press
ENTER.

Ext The Externally Triggered mode is very similar to the Internally
Triggered mode described above, except that the basis of triggering is a
voltage input from an external source. Configuration of this mode is the
same as for the internal mode, except that the trigger level is specified
in volts rather than dBm.

Modulation Sensor Setup

cw No further configuration is required if the CW mode is selected.

Modulated Avg No further configuration is required if the Modulated Average mode is
selected.

Pulse Avg The Pulse Average is similar to the Modulated Average mode, except

that the user is able to specify a duty cycle {(for pulse moduliated
inputs). When Set Duty Cycle is displayed, use the cursor button to
adijust the displayed value {(in %), and press ENTER. The range is
0.001% to 99.999%.

Burst Avg No further configuration is required if the Burst Average mode is
selected.

254 RF Power On/Off

This entry window submenu is used to activate and deactivate the front panel CALIBRATOR output (to
adjust the value of the output, see the Service submenu}. Use the left/right cursor buttons to select ON or
OFF, and press the ENTER button.
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2.55 Config

Peaking Meter

GPIB

Analog Out

VprofF

Sound

The 20 status LEDs on the front panel can be configured to serve as a peaking
meter (that is, stack of the LEDs lights from the bottom up to give a rough
visual indication of changes in the currently measured power level). The
options are Status, PkA, and PkB. If PkA is selected, the LEDs serve as a
peaking meter for Channel A. If PkB is selected, they serve as a peaking meter
for Channel B. If Status is selected, the LEDs revert to their original role as
status indicators.

This option gives the user an opportunity to specify the IEEE-488 GPIB
address and the emulation mode for the 8540C. The choices of address are 0
through 30 (listen & talk), 40 (listen only), and 50 (talk only). The choices of
emulation mode are 8541, 8542, 436A, 4378, and 438A.

The analog output is an output voltage, proportional to measured power, that
can be applied to auxiliary test equipment (such as a data recorder). The
choices of output source are Top Line, Bottom Line, and Off. The choices of
mode are Log and Linear. The output source choices are displayed under the
heading Std Output. If Option 06 is installed, there are two outputs to be
configured; in that case, select OFF under Std Output in order to reach the
Option 06 configuration menu.

The VpropF (voltage proportional to frequency) connector accepts a voltage
input in the range of 0 to +10V, which the 8540C uses to determine the
frequency of the RF input, so that appropriate correction factors (stored in the
probe’s EEPROM) can be applied. The voltage input is supplied by a V/GHz
output from the signal source. Select ON to activate this function. Two values
must be defined for VpropF: the frequency at 0 Voits (specified in GHz) and
the scale factor (specified in V/GHz). The V/GHz output connector on the
frequency source is usually labeled with the scale factor.

A speaker within the chassis produces audible clicks and tones, in order to
register keystrokes, and to draw attention to certain conditions (for example, if
a limit has been exceeded, or a calibration process has been completed). To
activate or deactivate this speaker, select ON or OFF

2-14
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2.5.6 Service
Sensor ROM

Calibrator

Test Functions

Software Version

Clear Al Memory

2.5.7 Save Setup

This menu is used to record data in a power seasor’s EEPROM. Select the
sensor {A or B), and a series of entry windows appears. Normally, this menu is
used only at the factory, for purposes of instrument configuration. It should not
be used in the field, except under direction by the Giga-tronics customer
service department. Carefully record all existing settings before changing
them, so that they can be restored if necessary.

The CALIBRATOR output produces a reference signal which can be used to
calibrate power sensors. The reference signal is at 50 MHz (CW); its level is
programmable in 1 dB increments over a range of -30 to +20 dBm. The level
at 0 dBm is factory set to £0.7%, traceable to the National Institute of
Standards Technology (within 15 seconds of setting a 0.0 dBm level). Qutput
levels are subject to drift over time, and are considered accurate during a
calibration run or within a few minutes of setting a fixed reference level.

This menu makes available a number of diagnostic tests which are normally
used only by factory personnel. If you consult the Giga-tronics customer
service department, you may be given instructions on how to use one or more
of these tests.

Selecting this menu item causes the window to display the version of software
that is installed in the instrument.

Selecting this item causes all configuration data currently stored in the
8540C’s RAM to be cleared. Data stored in sensor EEPROMs is not affected.

Up to twenty different configurations can be stored in non-volatile memory. When Save Setup is selected,
the entry window shows Save to Reg# 1. The Up/Down cursor buttons can be used to increment or
decrement the number under which the current configuration will be saved. The range of numbers is 1 to
20. A setup that has been saved in memory can be retrieved by means of the RECALL button on the front

panel.

Manual No. 30280, Rev B, August 1996

2-15



Series 8540C Universal Power Meters

2.6

2.6.1

2.6.2

2.63

2.64

Measurement Guide

This section of the manual presents simple guidelines for practical application of the 8540C. See
Section 2.6.10 for restrictions in the use of these mode.

Using the Power Sweep Calibrator

The Power Sweep Calibrator automatically calibrates the power sensor to the power meter. The power
sweep operates from -30 to +20 dBm (the complete, non-square-law operating region) and transfers the
inherent linearity of an internal, thermal-based detector to the balanced diode sensors. Output is
NiIST-traceable at 50 MHz, 0 dBm to an accuracy of +0.7% (+1.2% over one year).

(Note: NIST is the National Institute of Standards and Technology.)

806XX Sensor Operation

The Series 806XX power sensors are designed for the precise measurement of signals with wide
modulation bandwidths (up to 1.5 MHz). In terms of the various measurement modes (i.e., MAP, BAP,
etc), the 806XX sensors are operated exactly as the Series 804XX sensors described in Section 1.4,

There is one distinction regarding the operation of the 806XX sensors. Below 200 MHz, the modulation
bandwidth of the sensor is limited by a filter which is electronically switched in the sensor. This is done
to keep the RF signal out of the base band signal processing circuitry. When a 806XX sensor is calibrated
on the meter for the first time (the meter reads UNCALIBRATED before calibration), the unit is set to
the default setting of MAP mode with frequency correction set to 1 GHz. This aliows the sensor to
measure signals with wide-bandwidth modulation. For frequencies of 200 MHz or below, the frequency
correction must be set to the measurement frequency to avoid measurement error.

The Series 806XX sensors are compatible with he §541C and 8542C and later configurations.

Sensor Calibration
The procedure for calibrating a sensor is:
1. Connect the power sensor to the 8540C power meter with the power sensor cable,
2. Connect the power sensor to the §540C s CALIBRATOR output.
3. Press ZERO/CAL.
The 8540C will automatically verify that a sensor is attached to the CALIBRATOR connector; it will
then zero and calibrate the sensor.
Zeroing at Low Power Levels

The sensor should be zeroed just before recording final readings in the lower 15 dB of the power sensor’s
90 dB dynamic range (that is, for readings below -55 dBm, in the case of standard sensors).

1. Turn off the source output before you zero the sensor. The microwave source must output
less than -74 dBm of total noise power during RF Blanking for proper zeroing. The source
signal power should be less than -90 dBm.

2. Press the ZERO/CAL key to start the zeroing process. If more than one sensor is connected
to the power meter, a channel selection menu will appear.

The sensor should remain connected to the signal source during zeroing. By turning off the source
instead of disconnecting the detector, the zeroing process automatically accounts for ground line voltages
and connector interface EMFs.
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2,65

2.6.6

2.6.7

Sensor diodes can be destroyed by momentary or continuous exposure £o excess
input power. The maximum power (peak or average) that can be applied to the
detector elements without resulting damage is printed on the side of the sensor
housing. For standard CW sensors, and peak power sensors, this maximum level
is +23 dBm (200 mW). Standard sensors should not be used above +20 dBm
(160 mW), becaunse this may degrade the sensor’s performance even if if does pot
burn out the diodes.

When measuring pulsed signals, it is important to remember that the peak power may be much greater
than the average power (it depends upon the duty cycle). It is possible to overload the sensor with a
pulsed signal, even though the average power of the signal is far below the maximum level.

To measure higher power levels, use a high power sensor, or else reduce the signal amplitude using a
directional coupler or a precision attenuator.

- Measuring Source Output Power

The procedure is:
1. Connect the power sensor to the RF output of the microwave source.
2. Verify that the microwave source’s RF output is ON.

3. Press the FREQ key on the 8540C’s front panel; enter the operating frequency (using the
cursor keys to adjust the value), and press ENTER.

4. The 8540C is now displaying the microwave source’s output power. Adjust the source’s
ampiitude to the desired level.

The 8540C responds rapidly to amplitude changes. Ranging is automatically performed in real time
through a 90 dB dynamic range, using CW or modulated sensors. The peak sensor dynamic range is
40 dB, Peak, and 50 dB, CW.

Entering the operating frequency enables the 8540C to automatically apply frequency calibration factors
appropriate to the sensor being used. The operating frequency can be communicated to the 8540C using
the front panel menus, the GPIB, or the VpropF voltage input. (The input connector for the VpropF
function is labeled VaF IN on the §540C’s rear panel.)

Using the Peaking Meter

The LEDs on the right side of the 8540C’s front panel can be configured for used as a 20-segment bar
graph.

1. Press the MENU key. Select the Config menu. Select Peaking Meter.

2. Use the cursor to select PKA or PkB, and press the ENTER key.

3. Adjust the source’s amplitude control and observe the peaking meter.
The LED bar graph provides a linear display of power level on a decade range basis. For example, a
power level qf 3 dBm produces an approximate 50% response on the peakin_g meter.
High Power Level Measurements

High power amplifiers and transmitters can damage standard sensors. High power sensors make it
possible to measure these devices without using attenuators and measurement offsets.
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For example, if the output of an RF source is amplified to +30 dBm (1 Watt), this signal cannot be
measured directly using a standard sensor, because the sensor’s maximum input level 1s +23 dBm (and
any level above +20 dBm is potentially harmful to a standard sensor). The signal would have to be
attenuated, and the attenuation would have to be corrected for, by means of a measurement offset.
However, if a 5 Watt high power sensor is used, any power level up to +37 dBm can be measured
directly, without the use of an attenuator.

2.6.8 Modulated Measurement Modes

The 8540C series of power meters expands upon the capabilities of the previous 8540 power meters in a
number of ways. In the past, power measurements of modulated signals (pulse, muiti-tone, AM, etc.)
required that the signals be attenuated to levels less than -20 dBm, to avoid errors due to sensor
nonlinearity. The 8540C, when used with a 80401A series sensor, eliminates this restriction, and brings
the speed and accuracy of diode sensors to the power measurement of modulated signals. Basic
measurement procedures are presented below, along with some useful tips on how to get the most out of
the new modulated measurement modes.
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The new modulated measurement modes are available through the sensor setup menu when the active
sensor is an 80401A. The 8540C features three modulated measurement modes:

¢  Modulated Average Power (MAP)
e Pulse Average Power (PAP)
e Burst Average Power (BAP)

MAP and PAP modes measure the true average power of modulated and pulsed signals. PAP mode differs
from MAP mode only in that it allows you to specify a duty cycle figure, which is automatically factored
into the measurement. In BAP mode, the true average power within the pulse is measured (the pulse
pattern is detected automatically, so there is no need for you 1o specify the duty cycle).

MAP Mode

The Modulated Average Power (MAP) mode measures RF signals which are amplitude modulated, puise
modulated, or both. In the MAP mode the 8540C calculates the average RF power received by the sensor
over a period of time controlled by the time constant of the internal digital filter. The result is comparable
to measurement by a thermal power sensor.

In this mode, the 8540C measures the average power of CW and modulated signals, such as:
e AM
¢ Two-tone
e  Multi-carrier
¢ Pulse modulation
e Digital modulation (QPSK, QAM, etc...)

For example, if an RF signal pulse modulated at 50 Hz with a 10% duty cycle is measured with the
averaging factor set to 128, the filter settling time will be 5.12 seconds (40 ms times 128) and each
reading will include 256 pulses (50 Hz times 5.12 seconds); the measured power reading will be 10% of
the peak power during pulse ON periods. Because the signal is modulated at a low pulse rate (below
about | kHz), the 8540C will synchronize the readings precisely with the start of a pulse so that each
displayed reading is averaged over a whole number of pulses (that is, there are no fractional pulses
included in the measurement). This eliminates a significant amount of noise from the readings. It is
important to remember that even though the filter settling time has been set to a long time constant of
5.12 seconds, the update rate of the meter will be much faster, and even the first reading will be very
close to the fully settled value.

PAP Mode

The Pulse Average Power (PAP) mode is similar to the MAP mode, but it is generally used to measure
pulse modulated signals having a known duty cycle. You can specify this duty cycle and the 8540C will
automatically correct the measurements so that the displayed readings indicate the peak RF power during
pulse ON periods.

For example, when measuring a pulse modulated signal with 50% duty cycle, MAP mode would give a
reading 3 dB lower than the reading that would be given by PAP mode with the duty cycle factor set to
50%.

@ NOTE: The duty cycle correction presumes a perfectly rectangular profile for the
RF puise shape. Any abrormality such as overshoot, undershoot, slow rise time
or fall time, inaccuracy of the duty cycle, or deviation from a flar pulse response
will cause errors in the indicated reading.
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2.6.9

BAP Mode

The Burst Average Power (BAP) mode measures the average power during an RF burst. This mode is
very useful for measurement of pulse modulated signals which are not flat or have amplitude modulation
during the pulse ON period, as in the case of TDMA (Time Division Multiple Access) communications
signals. In this mode, the 8540C recognizes the beginning and end of a burst of RF power and takes an
average of the power during that burst. The RF level can vary over a wide range during the burst as long
ag it remains above a noise threshold, which is automatically calculated by the 8540C, As soon as the RF
power drops below the noise threshold, the RF burst is complete and all further readings are discarded
until the next burst starts.

Start of

Burst : Egd ?f
o ursi
Lid
= \ /
9]
R Uiy T\“ R VSR
TIME y

Noise Threshold

Figure 2-3. Burst measurement

In BAP mode the 8540C automatically determines which portions of the signal are in the pulse and which
are not. In computing the average power, the 8540C uses only those sample that are within the pulse. The
result is that, independent of the signal’s pulse duty cycle, the meter always reads the average power in
the pulse, or burst. As with PAP mode, when measuring a pulse modulated signal with 50% duty cycle,
the reading in BAP mode would be 3 dB higher than in MAP mode. However, in BAP mode, the signal’s
duty cycle can change dynamically in time without affecting the meter reading. In PAP mode, the duty
cycle factor must be entered to match the duty cycle of the puised signal.

Measurement Collection Modes

Using a wide range of CW and Peak Power Sensors and the GPIB fast measurement coliection modes,
the 8540C Series meters provide typical reading speeds of >200 readings per second in the free-run Swift
mode, 30 readings per second in the Fast Modulated mode, and >2000 readings per second in the Fast
Buffered mode. Three Swift mode triggering controls are available: Fast free-run, bus triggered, and TTL
triggered modes. Bus and TTL allow triggering control of individual measurement points. Data can be
stored in an internal data buffer or read immediately.

Fast buffered power readings are internally buffered for readout at the completion of the fast buffered
interval, Maximuom measurement rate is about 2600 readings per second. Data conversion and GPIB
communication time are not included in this figure. The maximum buffer size is 5000 readings (or about
2.1 seconds at the maximum reading rate). The Option 02 buffer increases this to 128,000 readings.

2-20

Manual No. 30280, Rev B, August 1896



Front Panel Operation

CW Mode

This mode is used for measuring an unmodulated Continnous Wave (CW) signal. In this mode the RF
signal level must be constant for accurate readings to be made. If the signal level changes, a settling time
for the internal digital filter is required in order for measurements to be made to the specified accuracy.

The settling time (the time required for a measurement based on an averaging of samples to adapt to a
changed condition and become accurate again) is affected by various factors. The maximum settling time
is equal to 40 ms multiplied by the averaging factor {for example, if the averaging factor is 128, the
maximum settling time is 5.12 seconds). In most situations the actual settling time is well below the
maximuom,

PEAK Mode (80350 Peak Power Sensor)

The Peak mode is used for instantaneous peak measurements of the RF power level of a pulse modulated
signal during pulse ON periods. The measurement is based on an instantaneous sample taken at a
particular point in time. Sampling is triggered by a pulse rising edge either in the modulated signal itself
or in a supplied trigger input signal, followed by a programmable delay. The trigger/delay combination
makes it possible for you to specify exactly what part of the pulse is sampled.

In the peak mode, each displayed reading can consist of a single sample or of an average of multiple
samples, each taken at the exact same time relative to the pulse’s rising edge. If the averaging factor is
set to 1, single samples are used. If it is other than 1, the averaging factor will determine the filter
settling time over which the multiple samples will be taken and averaged.

Because the peak mode measures the RF power instantaneously (at the top of the pulse, provided that the
delay has been set correctly), no assumptions are made about the pulse shape or duty cycle. In fact, it is
possible to profile the pulse by sweeping the delay time over a range of values to reveal the pulse shape
from start to finish.

@ NOTE: In the peak mode the 8540C does not know where the peak is. It samples
the pulse where it is told to sample the pulse whether or not the point sampled is
really the peak point. This mode is therefore less intelligent than the BAP mode
and must be used carefully, but its flexibiliry makes it a powerful tool for studying
modulated signals.

Peak power measurements are made by sampling the RF input at a point which is defined by a trigger
level, a delay, and a delay offset (see Figure 1-4). The initial triggering event occurs when the power
input (or in the case of external triggering, a voltage input) reaches a threshold which you have defined
as the trigger level. The sample is then taken after a delay which you have defined. To this delay can be
added a positive or negative delay offset.

The delay offset is not necessary for peak measurement, but in some applications it is a convenience. For
example, a small offset (even a negative offset) might be used to compensate for the difference between
the trigger point and some other point of interest {such as the half-power point) especially in applications
where pulse width is being measured. Or if it is necessary to measure the levels of various pulses within
a pulse train, the pulses can be sampled successively by changing the delay. A fixed delay offset insures
that each pulse is sampled at the same point in its cycle.
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Figure 2-4. Delay and delay offsets

2.6.10 Moeode Restrictions

In certain modes the 8540C has highly specific restrictions on its operation:

¢ In the fast measurement coliection modes (swift and fast buffered), it is not possible to make
measurements which compare the two channels. In other words, it is possible to make
measurements vsing sensor A, or B, or both, but measurements such as A/B and A-B are not

permitted.

¢ In GPIB remote operation, only one reading can be sent over the bas (it can be A, or B, or a
comparative measurement such as A/B, but it is not possible for separate measurements of A
and B to be sent over the bus). The exception is that in the swift and fast buffered
‘measurement collection modes, it is possible for both A and B to be sent over the bus.
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2.6.11

2.6.12

When to use CW, MAP, and BAP

For measuring signals with any kind of medulation, MAP mode should be used. In this mode, the 8540C
makes use of its digital signal processing algorithms to ensure that the reading is the correct average
power level regardless of modulation type (see Section 1.4.3 for limits on modulation rate, etc.).

Of course, CW signals may also be accurately measured in MAP mode. This raises the question, why use
CW mode? CW mode offers a few more dB of dynamic range at low power levels when using a CW
power sensor, such as the 80301A. In addition, in CW mode the 8540C is form fit and function
compatible with its predecessor, Model 8540.

BAP mode should be used only for the measurement of signals which are pulse modulated. In this mode
the meter will accurately measure the average power of the signal during the on-time of the pulse. This
mode works equally well regardless of whether the signal is modulated during the pulse on-time.

Multi-Tone Tests

Multi-tone testing refers to more than one RF carrier combined into one signal to be measured. Two-tone
intermodulation testing, for example, is a common test performed on a wide variety of RF components
and subsystems. MAP mode should be selected for these applications. The 8540C test procedure is as
follows:

1. Calibrate the sensor according to the procedure outlined earlier in this section.
2. Press MENU and select Sensor Setup. Select Modulated Avg. and press ENTER.
3. Press FREQ and enter the operating center frequency.

4. Connect the sensor to the multi-tone source and record the power level.

For two-tone testing, small errors in the measurement will result when the carriers are separated by more
than about 50 kHz. The amount of error is also a function of average power level. For average power less
than about -20 dBm, there is no modulation-induced measurement error at any tone separation. Consult
the error charts found in Section 1.4.3.

Multi-carrier testing usually refers to more than two carriers combined into one signal. Common
multi-carrier tests combine 10 to 20 carriers. In determining expected measurement error for these types
of signals, the maximum difference in frequency between any two carriers should be used as the tone
separation when applying the error charts in the manual.

Another important feature of multi-carrier signals is that they can have a high peak-to-average power
ratio. This ratio can be as high as 10 dB for ten carriers, for example. The significance of this in terms of
making power measurements is two-fold. First, care should be taken to keep the peak power level applied
to the sensor below the maximum recommended level. Second, when trying to minimize
modulation-induced measurement error for carriers separated by more than 50 kHz, it is the peak power
level that should be kept below about -20 dBm.
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2.6.13 Peak Hold

When the Peak Hold feature is selected, the 8540C displays the highest instantaneous power measured
from the time the feature is enabled until it is reset by the user. In other words, the displayed value tracks
the measured value only when the measured value is rising to a new maximum. When the measured value
falls, the displayed value holds at the maximum. When the peak hold feature is reset, the displayed value
falls to the current measured value and the process begins again.

The Peak Hold feature is available in the MAP, PAP, and BAP measurement modes; it may be enabled
from the front panel under the measurement setup menu, or over the GPIB. Peak Hold is reset by

pressing the ENTER key on the front panel (or, in remote control, by re-sending the command which
activates the Peak Hold feature.

The reset function can be used to control the time resolution of the reading {that is, for finer resolution,
reset more frequently).

PLAK HOLD

HOLD AOLD

HOLD /\

i
\ PEAK
\ HOLD
? Y é
I INSTANTANEQUS

(RESET) B (RESET)

POWER

Figure 2-5. Peak hold
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2.6.14 Crest Factor

The Crest Factor feature is very similar to the peak hold feature, in that it holds on to the maximum level
until a reset occurs, but in this case the displayed value is expressed (in dB) as a ratio of the held
maximum power to the average power.

The Crest Factor feature is available in any measurement mode (CW, MAP, PAP, or BAP); it may be
enabled from the front panel under the measurement setup menu, or over the GPIB. The Crest Factor
feature is reset by pressing the ENTER key on the front panel (or, in remote control, by re-sending the
GPIB command which activates the Crest Factor feature.

In the figure below, the same power input trace is used in two graphs to illustrate the effect of a drop in
average power, with and without a reset. In the top graph, the power drop is followed by a reset. The held
value drops to the current measured value, and the crest factor represents the ratio between the new
maximum level and the new average level. In the bottom graph, there is no reset after the power drop,
and the crest factor represents the ratio between the old maximum level and the new average level. For
this reason, the crest factor feature should be reset after an input power level change.
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Figure 2-6. Crest factor
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2.6.15 Burst Signal Measurements

In a burst signal, the RF is pulsed on and off (i.e., pulse modulated), Often, the RF is modulated during
the pulse on-time. Typical examples are TDMA digital cellular telephone formats such as NADC, IDC,
and GSM. These formats and many others produce amplitude modulation of the RF during bursts,

Two types of power measurement can be made on these types of signals. If the total average power is
desired, MAP mode should be used. Total average power includes both the off and on time of the pulses
in the averaging. Often it is desired to know the average power just during the bursts. BAP mode makes
this type of measurement very easy. The procedure is as follows:

1. Calibrate the sensor according to the procedure outlined earlier in this section.
2. Press MENU and select Sensor Setup. Select Burst Avg. and press ENTER.

3. Press FREQ and enter the operating center frequency.

4. Connect the sensor to the burst signal source and record the power level.

The 8540C will automatically find the portions of the signal which are in the burst and include only those
portions in the average.

Burst signals can have a high peak power-to-average power ratio depending on duty cycle. This ratio is
proportional to the duty cycle and is given by:

10-log (~——52——2-————D E fogl‘" [%}J

This assumes no modulation during the burst. Modulation during the burst will increase this ratio by its
own peak-to-average ratio. Due to this characteristic of burst signals, care must be taken to keep the peak
power below the maximum rated input power of the sensor.

@ NOTE: If the burst average power is too low or if the bursts are too narrow, the
8540C may lose sync with the bursts and fail to display the burst average power.
When this happens, the BAP mode indicator on the front panel will flash and the
meter will display total average power as in MAP mode. The conditions under
which the 8540C may lose sync are listed in Section 1.4.3.
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2.6.16 Burst Start Exclude, Burst End Exclude

When measuring burst signals, it is sometimes desirable to mask the beginning or the end of a burst so
that overshoot and other distortions do not affect the reading. For example, the GSM test specification for
burst power measurements requires exclusion of the first 5% of the burst.

The Burst Start Exclude and Burst End Exclude features make it possible for BAP mode measurements to
exclude the beginning or the end of a burst in this way. Both features can be used simultaneously, but this
requires caution: if the excluded periods overlap, there is nothing left of the burst to be measured. If the
entire burst is excluded, the BURST AVG LED on the front panel will flash, and the meter will revert to
average measurement in the style of the MAP mode.

The duration of the excluded period is not specified directly; instead, the number of samples to be

excluded is specified, which yields a guaranteed minimum exclude time of 80 Us x (n + .5), where n is
the number of samples. The actual amount of time excluded may substantially exceed this minimum. In
typical applications, it is sufficient to exclude one sample, which yields a guaranteed minimum exclude

time of 135 us.
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Figure 2-7. Burst start exclude & burst end exclude
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2.6.17 Burst Dropout

In the BAP mode, average power is measured only during bursts. Because, in this mode, the bursts are
automatically detected by the power meter, the user need not be aware of the burst repetition rate in order
to make the measurement.

However, the BAP measurement algorithm defines bursts in a way which may be considered undesirable
in some applications. In the example illustrated below, a 3.5 ms burst is followed by an OFF period of
the same duration. During the burst, two brief dropouts occur. Normally, in BAP mode, each dropout
would be interpreted as the end of a burst; the BAP algorithm would interpret the burst as three separate
bursts, and the dropouts would be excluded from the average power measurement. As a result, the
average power reading would be artificially raised.

When the Burst Dropout feature is enabled, the BAP algorithm is modified so that a dropout of
sufficiently brief duration is not interpreted as the end of a burst. In the example below, dropout time is
specified at 350 us. The two dropouts which occur during the burst have a duration of less than 350 us;
therefore the entire burst is interpreted as a single burst, and the dropouts are included in the average
power measurement. The 3.5 ms OFF period following the burst is interpreted as the end of the burst,
because it exceeds 350 Us in duration.

This feature must be configured and interpreted with care. The dropout time is selected from a series of
discrete values (.17 ms, .26 ms, .35 ms, and so on up to 31.96 ms); however, these are only the
guaranteed minimum values. In practice, the BAP algorithm may tolerate dropouts up to 2.15 times as
long as the minimum value. Therefore, the time between bursts must be at least 2.2 times as long as the
selected dropout time (because, if the time between bursts is less than the tolerated dropout time, the
BAP algorithm never recognizes the end of a burst, and the signal is simply averaged, as if the MAP
mode had been selected). Also, dropouts occurring at the end of a burst are a problem, because the BAP
algorithm cannot distinguish them from the end of the burst itself; there should be at least 250 us of burst
remaining after the last dropout within that burst.

BURST DROPCUT
(dropout time = 350 us)

1 Burst definition covers this
@! entire time period, including
350 us the two dropouts (because i
{dropout they are <350 us).

time)

TNV NN Byrst definition does not [T

cover this 3.5 ms period
(becouse it exceeds 350 us).

N

|

! 245 us
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[ L

E 280 us e
@) Dropout :

T TIME —

Figure 2-8. Burst dropout
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2.6.18 Optimizing Measurement Speed

In many power measurement situations, measurement speed is defined in terms of settling time following
a step change in average power. In other words, it is desired to know the average power level within some
specified tolerance as quickly as possible following a power level change. This is often accomplished by

setting up the power meter in free-run mode over the GPIB and monitoring the collected measurement
data with the host computer until it falls within the predetermined tolerance window.

The Auto average feature of the 8540C eliminates the need for the host computer to do any data
monitoring and can be set up to automatically output measurement data when it has settled to within the
specified tolerance. This is done by triggering each measurement with a TR2 command and waiting for
the meter to signal the host with an SRQ. The SRQ is asserted and the data is put on the bus as soon as
the power measurement has averaged long enough to be within the specified tolerance.

The tolerance is specified by including the measurement settling tolerance parameter with an FA
command (Auto average on). This parameter is specified in terms of percentage. For example, if a
measurement settling tolerance of 1% is specified, the 8540C Auto average algorithm will specify an
averaging time just long enough so that the result put on the bus is within +/- 0.5% (that is, +/- .02 dB)
of the average power. Thus, the settled measurement data is available on the bus in the minimum time
necessary to be within the specified tolerance.

It is important to understand that the tolerance specified in the FA command is a rarger tolerance. For
example, it is possible that the peak-to-peak power variation of the signal being measured is so great that
the maximum averaging time of 20 seconds is not long enough to reduce the variation to within the
specified tolerance. It is also possible that the rate of power variation 1s so slow that more than 20
seconds of averaging is required. In these cases, further averaging would have to be done by the host

computer.

The following example program shows how to set up a triggered measurement, optimized for speed using

the auto averaging feature:

T2:

ON INTR 7 GOSUB Srq_interrupt
ENABLE INTR7

QUTPUT 713;""SRE41"

OUTPUT 713;"CB"

QUTPUT 713;"TR2"
Data_ready=0

WHILE Data_ready=0

END WHILE

RETURN

Srq_interrupt:
State=SPOLL{713)

IF BIT(State,0) THEN
Data_ready=1

ENTER 713;Tr2_reading
QUTPUT 713;"C8"
OUTPUT 713;"SRED”
END IF

RETURN

t Read using TR2 command
t Set up SRQ interrupt

! Enable SRQ interrupt

! Set service request mask

! Clear status byte

Trigger measurement

| Clear flag

t Wait for data ready

! SRQ jumps here

i Get status byte

1 if the Data Ready bit is set...

| Set the flag

! Read the measurement

t Clear the status byte

! Clear the service request mask

Manual No, 30280, Rev B, August 1998
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2.6.19 Peak Power Measurements

Peak power sensors are used to directly measure the amplitude of pulsed microwave signals. The direct
sampling technique is more accurate than traditional duty cycle correction methods. The sample position
can be displayed on an oscilloscope.

1. Calibrate a peak power sensor and connect it to a pulsed microwave source.

2. Press the MENU key. Go to the Sensor Setup menu, and select internal, external, or CW
triggering.

Select the desired trigger level (for external or external triggering}.
Select the desired sample delay (for internal or external triggering).

Optionally, set the desired delay offset (for internal or external triggering).

A

Connect the peak power sensor’s Detector Out to an oscilloscope to view the sample
position. For 80350A Peak Power Sensors, also connect the sensor’s Sample Delay output
to the oscilloscope and trigger on that channel.

2.6.20 Measuring an Attenuator {Single Channel Method)

Attenuators are useful for many applications. With the 8540C, attenuators can be calibrated quickly and
accurately. The single channel calibration procedure outlined below is efficient for calibrating at a single
frequency or at a limited number of frequencies.

1. Connect the power sensor to the signal source through a 6 dB attenuator (a matching pad)
and adjust the source output power to about 0 dBm. Verify that the source output is stable.

2. Press the FREQ burtton on the 8540C’s front panel and enter the operating frequency (this
step is optional).
3. Press the REL button to set the reference level.

4. Insert the attenuator to be calibrated between the matching pad and the power sensor.

5. Record the attenuator value.

2.6.21 Improving Accuracy

Mismatch uncertainty is the largest source of error in power measurement. The 6 dB pad that is used in
the attenuator calibration procedure above reduces mismatch uncertainty by effectively improving the
return loss {or reducing the SWR) of the source.

Mismatch uncertainty is large when a device has a poor impedance match relative to 50 .

Poorly matched devices reflect a large proportion of incident signals and create standing waves along the
transmission line. At various points along the transmission line, the standing wave will be at maximum or
minimum amplitude. Mismatch uncertainty is a measure of the deviation between these maxima and
minima.

Inserting an attenuator into the transmission line reduces mismatch uncertainty by reducing the amplitude
of the reflected signal, thereby reducing the difference between a standing wave’s maximum and
minimum levels.

Compared to an attenuator, most microwave sources have poor impedance matching. Using the 6 dB
attenuator during the calibration has the effect of lowering the SWR of the microwave source. The only
compromise is a corresponding 6 dB reduction in the source’s dynamic range when the 6 dB attenuator is
attached.
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2.6.22 Comparing Accuracy to a Traceable Standard

Verifying accuracy and calibrating test equipment are essential to microwave engineers and technicians.
Accurate, repeatable measurements are required for vahidating designs, certifying calibrations, making
engineering decisions, approving product components, certifying siandards, and verifying performance
specifications,

I.

A 6 dB attenuator is placed at the input port of a power splitter to provide a good
impedance match from the source. This effectively reduces the VSWR of the source.
Depending on the signal quality of your source over frequency, additional attenuation may
be desirable. A two resistor power splitter is used to provide consistently matched power
levels at its output ports. X and Y. The largest sources of error are power splitter tracking
errors and mismatch uncertainty.

Connect the reference standard power meter to power splitter output X, and the power
meter to be verified to splitter output Y.

Adjust the source frequency to a standard reference frequency (50 MHz for most power
meters).

Enter the operating frequency or frequency cal factors into the power meters.

Adjust the source amplitude to the maximum sensor operating level (+20 dBm for standard
Sensors).

Zero ¢ach power meter and record the measurement values immediately after settling.
Adjust the source for +19 dBm output level and repeat Step 6.

Continue testing at 1 dB increments through the rest of the standard sensor’s 90 dB
dynamic range.

Calculate measurement uncertainty and compare the measured results to the specified
tolerances.

At low power levels, be sure to zero the sensor prior to taking measurements. At levels below -55 dBm,
the measurements should be recorded just after zeroing is completed. The zeroing process must be
repeated periodically, depending on the operating level, due to drift characteristics.
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2.6.23 Sources of Error
In the previous accuracy verification procedure, there are four sources of error:
o Source output level variation
s  Power splitter output tracking
e Power meter X total measurement uncertainty
¢« Power meter Y total measurement uncertainty

Worst case uncertainty, which should be used for calibration purposes, is the arithmetic sum of all four of
these sources of error.

Source output level variation occurs in all microwave sources. This happens when the signal source
output level changes during the time it takes to record the displayed value on power meter X and then to
read the displayed value on power meter Y. This source of error can be minimized by using a laboratory
grade signal source.

Power splitter output tracking errors are the maximum signal level variation at the splitter X output as
compared to the splitter Y output.

Total measurement uncertainty for each of the power meters is the worst case combination of mismatch
uncertainty, instrument accuracy, and Sensor accuracy.

Mismatch uncertainty is calculated from the reflection coefficients of the sensor and the splitter (source)
according to the following formula:

M (dB) =201og 10 [1 & {psevsor) (Dsource)]

Where P = g R 1

For a source mismatch specified in terms of return loss (RL), the equation should be modified according
t0:

P source = 10"
where $Erf= {(-RLAAB)} over 20
The following factors affect instrument accuracy:
¢ Instrument linearity or instrumentation uncertainty

e Reference calibrator settability or power reference uncertainty

The following factors affect sensor accuracy:
s Calibration factor uncertainty
o Calibrator to sensor (or power reference to sensor) mismatch uncertainty
# Noise
+ Zero set
e Calibration pad uncertainty (for thermal-based power meters only)

e Sensor linearity
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3.1

3.11

Introduction To The 8540C GPIB Interface

The 8540C permits data control over the General Purpose Interface Bus {(GPIB) in accordance with
IEEE Standard 488-1978, Digital Interface for Programmable Instruments. Table 3-1 shows which
functions of the standard are implemented in the 8540C,

Table 3-1. Implemented IEEE Standards

Function 8540C implementation

Source Handshake SH1 (complete capability)

Acceptor Handshake AHI1 (complete capability)

Talker TS {basic talker, serial poll, talk only mode,
: unaddressed if MLA)

Extended Talker TEO (no capability)

Listener L3 (basic listener, listen only mode, unaddressed if

MTA)

Extended Listener

LEO (no capahility)

Service Regquest

SR1 (complete capability)

Remote/Local

RL1 (complete capability)

Parallel Poll

PPl (remote configuration)

Device Clear

DC1 (complete capability)

Device Trigger

DT1 (complete capability)

Controlier

Co (no capability)

Sending Commands to the §540C

The Giga-troaics 8540C Series Power Meters use standard protocols for communication over the GPIB
bus. Commands conform to the IEEE-488.1 or [EEE-488.2 guidelines. Three emulation modes (436, 437,
and 438) are available for users of older power meters who cannot re-write their application software.

The program examples shown in this chapter are written in HTBasic™ format (HTBasic is a trademark of
TransEra Corporation). Other languages would use different commands but the string that is sent or
received will always be the same. In HTBasic, the OUTPUT cornmand sends a string to the GPIB bus.
The number after the word QUTPUT is the GPIB address of the instrument.
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3.1.2

3.1.3

3.14

The factory-set default address of the 8540C is 13 and the address of the GPIB is assumed to be 7;
therefore, examples of command strings in this manual are preceded by OUTPUT 713;.

The GPIB address can be set from the front panel to any number from 0 to 30. GPIB address 40 will set
the instrument to the listen only mode. Address 50 sets the instrument to the talk only mode. To change
the GPIB operating mode or address, enter the menu system with the MENU key, Select the SETUP
menu using the up/down arrow keys. ENTER this sub menu system and select the GPIB setup menu key.
The operating mode and GPIB address can be set in the GPIB setup menu using the arrow keys. Press
ENTER to save your selection or press ESCAPE (the menu key) to exit without saving.

Clear Device

The interface command CLEAR 713 may be used to reset the GPIB and set the 8540C to its preset
condition.

Clear Interface

The interface command ABORT 7 may be used to reset the GPIB without setting the 8540C to its preset
condition. The 8540C will be un-addressed after the abort.

Local & Remote Control

The interface command LOCAL 713 may be used to place the §540C in the local control mode. When
the 8540C is in local mode, the front panel REMOTE LED is off and all front panel keys are enabled.

The interface command REMOTE 713 may be used to place the 8540C in the remote control mode.
When the 8540C is in remote mode, the front panel REMOTE LED is on and all front panel keys except
the ENTER key are disabled. Press the ENTER key to return the instrument to local mode.

The interface command LOCAL LOCKOUT 7 may be used to place the 8540C in the local lockout mode.
This is a remote control mode in which all of the 8540C’s front panel keys including the remote control
maode are disabled. The GPIB LOCAL command must be issued in order to return the 8540C to local
mode (disconnecting the GPIB cable will also return the instrument to local mode).

3-2

Marnual No. 30280, Rev B, August 1996



Remote Operation

3.1.5

Polling

The 8540C's GPIB supports both parallei polling and serial polling. The example programs below show
how to use the parallel poll and serial poll capabilities of the 85340C to determine when a requested
zeroing operation is completed.

Farallel Polling
Ppoll_zero: t zero using parallel poll
PRINT “entering parallel poll zero routine”
PPOLL CONFIGURE 7138 ! configure response on bit zero
QUTPUT 713;"CSAEZE" ! clear status byte, zero channel A
State=0 linitialize variable
WHILE State 1 | stay here untif zero done
State=PPOLL(7) 1 read the poll
END WHILE
PPOLL UNCONFIGURE 713 ! cancel parallel poll mode
PRINT “parallel zero done”
RETURN
Serial Polling
Srg_zero: ! zero with an srq interrupt

PRINT “entering SRQ interrupt zero routing”
ON INTR 7 GOSUB Srq_interrupt

QUTPUT 713:"C8" I clear status byte
ENABLE INTR 7;2 ! enable srq interrupts
QUTPUT 713;"@1";,CHRS$(2) ! enable srq handshake
QUTPUT 713;"AEZE" ! execute zero command
Flag=0 1test flag reset to false
WHILE Flag=0 i stay here until test flag set true
WAIT 1
PRINT “Still inside while loop”
END WHILE
PRINT “SRQ interrupt zero done”
RETURN
Srg_interrupt: ! SRQ interrupts jump here
PRINT “an SRQ interrupt has occurred”
QUTPUT 713;"CS" f clear status byte
Flag=1 I set control flag true
RETURN
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3.1.6 Data Output Format (Standard Measurement Collection Mode)

3.1.7

3.1.8

The data output format is as follows:

+D.DDDDE+NNCRLF

+: Sign of the Mantissa

D.DDDD: Mantissa (5 digits)

E: Exponent {indicates that an exponent follows)
+ Sign of the Exponent

NN;: Magnitude of the Exponent

CR: Carriage Return

LF: Line Feed

Data Qutput Formats (Fast Measurement:wCollection Modes)

Data output formats for the swift mode and fast buffered mode differ from the format described above.
Data is expressed in the form of a2 signed five-digit number, with two digits to the right of the decimal,
and no exponents. In some cases, multiple values are sent:

One sensor swift mode:  +DDD.DD CRLF
Two sensor swift mode: +DDD.DD, +DDD.DE CRLF
Fast buffered mode: +0bDoDh, ... .. . +DDD.DD CRLF

Power-on Default Conditions

The interface’s wake-up state is as follows:

GPIB Local Mode

Unaddressed, Service Request Mask Cleared
Status Byte Cleared

TR3 Free Run Trigger Mode Set

GT2 Group Execute Trigger Mode Set

Parallel Poll Data Line Unassigned

Display Enabled

Service Request Mask Cleared

Event Status Register = 128

Event Status Mask Clear
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3.2

3.2.1

322

323

Command Syntax

The elements of the 8540C’s interface commands are introduced below. The discussion is generai.
Because some commands are included for the sake of compatibility with earlier models, there are some
variations in syntax from one command to another which must be carefully accommodated.

Functions

At a minimum, the interface command includes a function code. The function indicates the nature and
purpose of the command. Some commands contain a function code and nothing else. For example, the
function AP, which caues the 8540C to measure power using the A sensor, stands alone as a command.
Commands which consist only of a function code are referred to in this manual as simple commands.
However, most commands consist of a function code combined with other elements.

Functions are listed alphabetically in the Command Set tables (see Section 3.3).

Prefixes

Some commands must begin with a prefix that identifies the sensor to which the command applies. For
example, function code ZE (which causes a sensor to be zeroed) must be combined with a prefix in order
to specify which sensor is zeroed. The full command is either AE ZE (for sensor A) or BE ZE (for
sensor B).

Sensor-Specific Prefixes

Many of the commands described in this chapter are stated to require an AE or BE prefix, which specifies
the sensor that will be affected by the command. In some situations, the prefix can be omitted.

When the 8540C receives a command containing a sensor-specific prefix, it assumes that all subsequent
commands refer to the same sensor until a command is received which specifies the other sensor.
Therefore, if a command prefixed by AE is received, subsequent commands can omit the prefix provided
that they are intended for Sensor A.

Because Model 8541C supports only one sensor, the AE and BE prefixes can be omitted from any
command issued to that model.

It does no harm to include the prefix even when it is superfluous; some users may find that the most
convenient approach is to include the prefix in all applicable commands.
Variables

Some commands must include one or more variables to specify quantities or options for the command.
For example, the function code ANALOG (which is used in commands that configure the analog output)
is combined with many different variables to specify different aspects of the analog output. In the
command ANALOG STD TOP LOG -80.0, 20.0, 0.0, 10.0, the variables are interpreted as follows:

STD Specifies the standard analog output (as opposed to the optional second output).

TOP Specifies the top line of the display.

LOG Specifies that power is to be measured in logarithmic units (that is, dB or dBm).
-80.0 Specifies that the low end of the analog output voltage range represents -80 dBm in.
+20.0 Specifies that the high end of the analog output voltage range represents +20 dBm in.
0.00 Specifies that the low end of the analog output range 1s-0 volts.

10.0 Specifies that the high end of the analog output range is 10 volts.

In the above example, the numeric variables are strung together, with separator characters between them
{(see Separators below). However, in some commands, numeric variables are preceded in the command
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string by the variable name. For example, in the command FBUF PRE TTL BUFFER 200 TIME 1300,
the numeric variables known as buffer and time are identified by name within the string.

Many variables are qualitative rather than quantitative; they are used to select from among the various
modes or options available for a particular function.

3.24 Suffixes

Some commands require a terminating suffix. For example, the function code DY specifies a duty cycle.
It requires an AE or BE prefix (to indicate which channel is meant), and a numeric variable {to indicate
the duty cycle as a percentage). Finally, the command must include a terminating suffix (the choices of
suffix in this case are EN, PCT, and %). The command AE DY 30 % sets the duty cycle for channel A to
50 percent.

@ NOTE: Some commands that include numeric variables require a termingting
suffix. However, many other commands DO NOT require terminating suffixes, and
interface problems will occur if the suffixes are used in commands which don’t
need them. Each command must be used so that its particular syntax requirements
are mer.

3.2.5 Separators

Spaces, commas, colons, and semicolons can be used as separators between the various elements of a
command (function codes, variables, etc.). Commands are usually spelled out in this manual with spaces
inserted between the elements (for example, SWIFT PRE GET BUFFER 100), for the sake of readability.
Although separators within a cornmand are permitted, they are usually not required; in the command
descriptions in this chapter (beginning with Section 3.4), required separators are noted.

3.2.6 Command Format Nustrations

A simple tabular format is used in this chapter to show the possible elements of 2 command. For example:

AE or BE DY n ENor PCT or %

In this example, the prefix can be AE or BE, the function is DY, a numerical variable follows the
function, and the suffix at the end can be EN, PCT, or %.

Possible commands which use this example format include AE DY 42 % and BE DY 29.5 EN.
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3.3 Command Codes For The 8540C Series

3.3.1 IEEE-488.2 Common Commands

Table 3-2 lists the IEEE-488.2 common commands that are implemented in the 8540C. For further
information refer to the manual sections cited in the table.

Table 3-2. 8540C Command Set

Command Description Section
*CLS clear status byte 3.30.1
*ESE set Event Status Enable Register 3.30.2
*ESE? ask for current status of Event Status Enable Register 3.30.2
*ESR? ask for and clear Event Status Register bits 3.30.2
*RST software reset 3.26
*STB? ask for status byte 3.30.1
*SRE set the service request mask 3.30.1
*SRE? ask for service request mask 3.30.1
*IDN? ask for instrument 1D 3.14

3.3.2 8540C Function Codes

Table 3-3 lists the function codes that are applicable when the instrument is in the 8541C mode or the
8542C mode. Most of these codes do not stand alone; commands; prefixes, variables, and suffixes must
be combined with them. For further information refer to the manual sections cited in the table.

Table 3-3. 8540C Function Codes

Code Description Section
@i set service request mask 3.30.1
@2 set learn mode 2 data 3.15.2
71D ask for instrument ID - 3.14
AD measure A-B 3.29
ANALOG configure analog output 34
AP measure sensor A 3.29
AR measurs A/B 3.20
BAP BAP mode 3,194
BD measure B-A 3.25
BP measure sensor B 3.29
BR measure B/A ‘ 3.29

{continued)
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Table 3-3, 8540C Function Codes (continued)

Code Description Section

: BSPE burst end exclude 3.20
BSTE burst start exclude 3.20
BTDP burst dropout 3.20.3
CL calibrate sensor 3.7
CRF ask for crest factor value 3.6
CR crest factor 3.9
CSs clear status byte 3301
CwW CW mode 3.1%
DA test LEDs 3.10
DCo duty cycle disable 3.11
DC1 duty cycle enable 3.11
Db display disable 3.10
DE display enable 3.10
DU display user message 3.10
DY set duty cycle 3.11
EEPROM sensor EEPROM query 3.12
FA auto averaging 3.5
FBUF fast buffered mode 3.18.3
FH hold current averaging number 351
FM set averaging number 3.5.2
FMOD fast modulated mode 3.18.3
FR frequency 3.13
Q1o cancel GET 3.17.2
GT1 GET single measurement 3.17.2
GT2 GET full measurement with settling 3.17.2
iD ask for instrument ID 3.14
KB enter cal factor 3.6
LG log units (dB or dBm) 3.32
LH set high limit 3.16
LL set low limit 3.16
LMO disable limit checking 3.16
LMl erable Himit checking 3.16
LN linear units (Watts or %) 3.32
LP! ask for learn mode #1 string 3.15.1
LP2 ask for learn mode #2 output 3152

{continued)

3-8 Manual No. 30280, Rev B, August 1996



Remote Operation

Table 3-3. 8520C Function Codes (continued)

Code Bescription Section
MAP MAP mode 319
MAX ask for max value 32
MEAS ask for measurement mode 3.19.6
MIN ask for minimum value 3.21
MNO min/max disable 3.21
MN1 min/max enable 3.21
0Cco disable calibrator source 3.8
OCl enable calibrator source 3.8
OF0 offset disable 3.22
OF1 offset enable 3.22
08 set offset value 3222 &

3.223
PAP PAP mode 3.19
PEAK peak sensor settings 3.24 & 3.25
PH peak hold 3.23
PKH ask for peak hold value 3.23
PR preset the 8§340C 3.26
RC recall a saved instrument state 3.31
RE display resolution 3.28
RLO disable relative measurement 327
RL1 enable relative measurement 3.27
RL2 use old reference for relative measurement 3.27
RV ask for service request mask 3.30.1
M ask for status message 3.30.3
ST store instrument state 3.31
SWIFT swift mode 3.184
TRO trigger hoid mode 3.17
TR1 Trigger single measurement 3.17
TR2 Trigger full measure with settling 317
TR3 Free run trigger mode 317
VPROPF configure VpropF feature 3.33
ZE SEnsOr zeroing 31.34
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3.3.3 437 Emulation GPIB Command Set

These are the GPIB commands that are available when the instrument is placed in the 437 emulation
mode. Footnotes appear at the end of the table.

Table 3-4. 8540C Command Set for 437 Emulation

Command Description
CL CAL'
*CLS Clear all Status Registers’
Cs Clear the Status Byte
CTo - CT9 clear sensor data tables 0 thru 9 [ignored]
DA All dispiay segments on
DCO Duty Cycle on
DCI Duty Cycle off
DD Display disable
DE Display enable
DN down arrow emulation {ignored]
DU Pisplay user message
DY Buty Cycle {enter duty cycle value)
ERR? device error guery
*ESE set the event status enable mask’
*ESE? event status register enable mask query’
*ESR? event status register query’
ET0O - ET9 edit sensor cal factor table O thru 9 [ignored]
EX exit [ignored]
FA antomatic filter selection
FH filter hold
FM manual filter selection’
FR frequency entry
GTO ignore Group Execute Trigger {GET) bus command
GT1 trigger immediate response to GET command
GT2 trigger with Delay response to GET command
Ib GPIB identification query
*IDN? GPIRB identification query’
KB Cal Factor'
LG Log display
LH high limit'

{continued)
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Table 3-4. 8540C Command Set for 437 Emulation (continued)

Command Description
ib GPIB identification query
*IDN? GPIB identification query’
KB Cal Factor'
LG Log dispiay
LH high iimit’
LL low limit'
LMo disable limits checking function
LM1 enable limits checking function
LN Linear display
LP2 437 learn mode
LT ' left arrow [ignored]
OCo reference oscillator off
0C1 reference oscillator on
oD output dispiay text [ignored]
OF0Q offset off - Local
OF1 offset on - Local
Qs OFFSET (enter offset value)
PR PRESET
RA Auto range’
RC Recall’
RE resolution’
RFOQ - RF9 enter sensor ref cal factor [ignored]
RH range hold’
RLO exit REL mode
RL1 enter REL mode using REL value
RL2 use old ref number
RM Set range”*
*RST soft reset
RT right arrow [ignored]
RV read Service Request Mask value
SE sensor [ignored]
SM Status Message
SNO - SN9 enter sensor serial number [ignored}
Sp special [ignored}
{continued)
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Table 3-4. 8540C Command Set for 437 Emulation (continued)

Command

Description

*SRE

set the Service Request Mask value’

*SRE?

Service Request Mask guery

Store instrument state

read the Status Byte

trigger hold

trigger immediate

trigger with delay

trigger - free run

self test query

up arrow {up arrow}

Zero

prefix for Status Mask

learn mode prefix

NOTES:

1 A numeric entry is required by these GPiB codes, followed by the code EN (ENTER).

2 This GPIB code uses the next 6 characters (0-9, A-Z, or.an underscore) as input data.

3 The “*" must be included as part of the GPIB command string.

4 The 8540C is always able to measure over its entire dynarnic range; there is no need to specify the range. Therefore, range-related
commands have no effect on the measvrement capability of the 8540C. The auto range, range hold, and set range commands only
offset the analog output voltage, and ondy in 436, 437, or 438 GPIB emulation modes, In these emulation modes (when using a
single sensor, and not measuring in a relative mode), the power will be scaled to a range of 0 to 1 volts, representing the relative
power within the current 10 dB range of the 8540C. The range hold and set range commands will simulate locking the range of

power represented by the output voltage.
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3.3.4 438 Emulation GPIB Command Set

These are the GPIB commands that are availabie when the instrument is placed in the 438 emulation
mode. Footnotes appear at the end of the table.

Table 3-5. 8540C Command Set for 438 Emulation

Command Description
D ask for ID (the old way)
@1 prefix for Service Request Mask
@1;CHRS(4) set Service Request Mask to 4
AD Measure A-B
AP Measure sensor A
AR Measure A/B
ED Measure B-A
BP Measure sensor B
BR Measure B/A
cL Calibrate sensor {precede with AE or BE)
Cs clear status byte
DA dispiay all
DD display disable
DE display enable
FA set auto average filtering {precede with AE or BE)
H hold present average number (precede with AE or BE)
FM set averaging number
GTO Group execute trigger cancel
GT1 Group execute trigger single measurement
GT2 Group execute trigger full measurement with settling
KB Cat Factor
LG set Log units (dB or dBm)
LH High Hmit
LL Low limit
LMO disable limit checking
LM1 enable limit checking
LN set iinear units {(Watts or %)
LP1 set learn mode #1
LP2 set learn mode #2
oCco turn off calibrator source
OCl1 turn on calibrator source
{continued)
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Table 3-5. 8540C Command Set for 438 Emulation (continued)

Command Description
08 OFFSET
PR preset the instrument to a known state
RA’ resume auiorange [not supporied]
RC recall previous instrument state
RH* do a range hold
RLO turn off rel mode
RL1 turn on rel mode
RM® set manusal range
RV ask for status request mask
SM ask for status message
ST Store instrument state
TRO Trigger hold mode
TR Trigger single measurement
TR2 Trigger full measurement with settling
TR3 Free run trigger mode
ZE Zero sensor (precede with AE or BE)

NOTES:

1 A numeric entry is required by these GPIB codes, followed by the EN suffix.

2 The 8540C is always able to measure over its entire dynamic range; there is no need to specify the range. Therefore, range-related
commands have no effect on the measurement capability of the 8540C. The auto range, range hold, and set range commands only
offset the analog output voltage, and only in 436, 437, or 438 GPIB emulation modes. In these emulation modes (when using a
single sensor, and not measuring in a relative mode}, the power will be scaied to a range of 0 to 1 voits, representing the relative
power within the current 10 dB range of the 8540C. The range hold and set range commands will simulate locking the range of

power represented by the output voltage.
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3.3.5 436 Emulation GPIB Command Set

These are the GPIB commands that are available when the instrument is placed in the 436 emulation

mode:
Table 3-6. 8540C Command Set for 436 Emulation
Command Description
5! set range 5
4! set range 4
3t set range 3
2! set range 2
1! set range !
9' set auto range
A set tinear units (Watts)
B set relative mode
C set relative value
3] set Log units (dBm)
Z ZETO SEnsor
+ enable cal factors
- disable cat factors {ignored)
H set TR mode
T set TR2 mode
i set TR1 mode
R set TR3 mode
A set TR3 mode
NOTES:

1 The 8540C is always able to measure over its entire dynamic range; there is no need to specify the range. Therefore, range-related
commands have no effect on the measurement capability of the 8540C. The auto range, range hold, and set range commands only
offset the analog output voltage, and only in 436, 437, or 438 GPIB emulation modes. In these emulation modes {when using a
single sensor, and not measuring in a relative mode}, the power will be scaled 10 a range of 0 10 1 volts, representing the relative
power within the current 10 dB range of the 8540C. The range hold and set range commands will simuiate locking the range of
power represented by the ontput voliage.

2 In 436 emulation, the specified range is also indicated in the power data strings returned to the host.
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3.4  Analog Output
34.1 Standard Output
Commands relating to the standard analog output (that is, the rear panel analog output which is installed in all
instruments, not the optional second output) are based on the ANALOG function code, as described below.
Enabling and Disabling the Output
The ANALOG function can be used simply to enabie or disable the analog output. The command format
for this purpose is:
ANALOG STD STATE ON or OFF
The variable STD indicates that the standard analog output (not the optional extra output) is being
configured. The variable STATE indicates that the analog output’s ON/OFF status is being configured.
The variables ON and OFF indicate whether the analog output is to be enabled or disabled.
Exampies:
QUTPUT 713;"ANALOG STD STATE ON”
! Enable analog output
OQUTPUT 713;"ANALOG STD STATE OFF"
! Disable analog output
Setting Options for the Output
The ANALOG function can also be used to configure various aspects of the analog output. The command
format is:

ANALOG STD TOP or BOT LOG or LIN a b c d
The variable STD indicates that the standard analog output (not the optional extra output) is being
configured. The TOP and BOT variables specify the top line of the display or the bottom line. LOG and
LIN specify logarithmic (dBm) or linear (W) measurement. The command string ends with four numeric
variables (with at least one separator character between each pair of them) which define the relationship
between the input power range and the output voltage range:

a:  the power Jevel represented by the minimum output voltage,

b:  the power level represented by the maximum output voltage,

¢:  the minimum output voltage,

d:  the maximum output voliage.

Valid power range numbers are -100 to +100 {dBm] for LOG, or 0 to 1E15 [Watts] for LIN. Valid voltage
range numbers are 0.00 to +10.00 [VDC].
Examples:
CUTPUT 713;"ANALOG STD TOP LOG -80.0, 20.0, 0.0, 10.0"
¢ Configure the analog output top line display channel as foliows:
! logarithmic units, -80 to +20 dBm input, 0 fo 10 volt output
OUTPUT 713;"ANALOG STD BOT LIN 0.00, 1.00E-3, 0.0, 1.0"
! Configure the analog output bottom line display channel as follows:
tHinear units, 0 to 1.00 mW, 0 to 1 voit output
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342

Second Output, Option 66

Commands relating to the optional analog output (that is, the second analog cutput which is optionally
avaitable for the 8340C) are based on the ANALOG function code, as described below.

Enabling and Disabling the Output

The ANALOG function can be used simply to enable or disable the analog output. The command format
for this purpose is:

ANALOG OPT STATE ON or OFF

The variable OPT indicates that the optional second analog output is being configured. The variable
STATE indicates that the analog output’s ON/OFF status is being configured. The variables ON and OFF
indicate whether the analog output is to be enabled or disabled.

Examples:

OUTPUT 713;"ANALOG OPT STATE ON"

! Enable second analog output
OUTPUT 713,"ANALOG OPT STATE OFF"

! Disable second analog output

Setting Options for the Output

The ANALOG function can also be used to control various aspects of the analog output. The command
format is:

ANALOG oPT TOP or BOT LOG or LIN a b ¢ d

The TOP and BOT variables specify the top line of the display or the bottom line. LOG and LIN specify
logarithmic (dBm) or linear (W) measurement. The command string ends with four numeric variables
(with at least one separator character between each pair of them) which define the relationship between
the input power range and the output voltage range:

a:  the power level represented by the minimum output veltage,
b:  the power level represented by the maximum output voltage,
¢:  the minimum output voltage,
d:  the maximum output voltage.

Valid power range numbers are -100 to +100 [dBm] for LOG, or 0 to 1E15 [Watts] for LIN. Valid voltage
range numbers are 0.00 to +10.00 [VDC] (or -10.0C to +10.00, depending on Option 06 configuration).

Examples:

OUTPUT 713;"ANALOG OPT TOF LOG -80.0, 20.0, 0.0, 10.0"
! Configure the second analog output top line display channel as follows:
!og units, -80 to +20 dBm input, 0 to 10 volt output

QUTPUT 713;"ANALOG OPT BOT LIN 0.00, 1.00E-3, 0.0, 1.0"
! Configure the second analog output bottom line display channel as follows:
Hin units, O to 1.00 mW, O to 1 volt cutput
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3.5  Averaging

3.5.1 Aufe Averaging

The 8540C is normaliy used in the auto averaging mode. The power meter chooses an averaging factor
that is appropriate for the ambient noise level.

Activating the Auto Filter Mode

The command which activates auto averaging for a sensor is based on the FA function. The command format
is:

AE or BE FA

The AE and BE prefixes specify sensor A or sensor B, The FA function activates the auto filter mode for
the selected sensor.

Example:
OUTPUT 713;"AE FA" | activate auto averaging filtering for sensor A

Setting the Measurement Settling Target

In the auto averaging mode, the 8340C chooses the lowest averaging factor that will yield a stable
measurement at the present resolution setting. Stability is defined in terms of peak to peak variation in
the measurement; the variation target value is expressed as a percentage of average power. Default values
for this Measurement Settling Target are:

Table 3-7. Measurement Setting Target Default Values

Resolution Peak to Peak Variation
XX. 25% (~1 dB)
XX.X 4.7% (~.2 4B)
XX.XX 0.46% (~.02 dB)
KXXXX 0.10% {~.004 dB}

Because the target value affects the speed of measurement, it is possible to increase measurement speed
by increasing the target value (a small increase in the target value can result in a large increase in speed).
If the auto averaging mode is selected using the front panel menus, or using the AE FA or BE FA
commands as described above, the default target values shown in the table are used. However, it is
possible to add a numeric variable after FA in order to specify a different target value:

AE or BE FA t EN or % or PCT
The variable 7 represents the measurement settling target value, in per cent, and has a valid range of 0.10
to 100.00.
Example:

QUTPUT 713;"BE FA B %" ! activate auto averaging filtering for sensor B, with
| a measurement settling target of .8%
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Freezing the Present Averaging Number

The command which causes auto filtering to hold its present averaging number is based on the FH
function. The command format is

AE or BE FH

The AE and BE prefixes specify sensor A or Sensor B. The FH function causes the 8540C to hold its
present averaging number; auto averaging is deactivated.

Example:
QUTPUT 713;"BE FH" ! hold present average number for sensor B

3.52 Manual Averaging

The averaging number can be specified directly by the user. The commands which serve this purpose are
based on the FM function. The command format is:

AE or BE FM v EN

The AE and BE prefixes specify sensor A or sensor B,
The FM function specifies manual averaging.

The variable v has ten permitted values (0 through 9), each of which represents a particular averaging
number, The numbers are shown in Table 3-8.

Table 3-8. Number Averaging

Value of v Averaging Averaging
Number Value of v Number
0 1 5 32
i 2 6 64
2 4 7 128
3 8 8 236
4 16 9 512

A terminating suffix is required (EN).

Examples:

QUTPUT 713;"AE FM 2 EN* | set averaging numbertio 4
OUTPUT 713;"AE FM B EN" | set averaging number to 256
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3.6

Cal Factors

You should not need to employ the command described below with the 8540C; it is included here for the
sake of compatibiiity with remote programs written for older power meters.

When a sensor is attached to the 8540C, the power meter automatically loads calibration factors from an
EEPROM in the sensor. This data is frequency related, and in order for the 8540C to make ‘use of it, the
user must supply frequency information to the power meter, either by means of the front panel FREQ
key, by means of the GPIB FR command (see FREQUENCY, Section 3.13), or by means of the VpropF
input. Once the frequency has been specified, the 8540C automatically applies the appropriate cal factor
to each reading.

The KB function code specifies a cal factor which is to be used in place of the cal factors stored in the
sensor EEPROM. The command format is:

AE or BE KB n EN

The AE and BE prefixes are used to specify Sensor A or Sensor B. The variable n specifies a cal factor,
expressed as a percentage (n has a valid range of 1.0 to 150.0). A terminating suffix is required (EN).

Examples:

QUTPUT 713;"AE KB 96 EN* ! enter a 98% cal factor for sensor A
CUTPUT 713;"BE KB 102 EN” | enter 102% cal factor for sensor B
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3.7  Calibration

Commands which caunse the 8540C to calibrate a sensor are based on the CL function code. The
command format is:

AE or BE CL n ENor PCT or %

The AE and BE prefixes are used to specify Sensor A or Sensor B. The variable n represents a reference
calibration factor of n%. The 8540C makes no use of this variable (it reads cal factors from the sensor
EEPROM instead); the variable is included in the command format only for the sake of compatibility
with power meters which require it. Any value between 50 and 120 can be entered for n. A terminating
suffix is required (EN, PCT, or %).

Examples :
QUTPUT 713;"AE CL 100 EN" ! Calibrate sensor A

QUTPUT 713;"BE CL 100 EN" ! Calibrate sensor B

The appropriate sensor must be attached to the calibrator output in order for the calibration process to
work. If the sensor is not attached, the calibration will fail, and operation will continue as before.

Calibration Routine

The following is an example of a GPIB program to calibrate a sensor. It is strongly recommended that
this format be followed for remote calibration. Note that the service request feature is used to determine
when the calibration has completed; this will result in the guickest calibration routine.

Calibrate: ! calibration routine
ON INTR 7 GOSUB Srq_interrupt [ setup serial poll interrupt

’ ! jump location
ENABLE INTR 7;2 t enable SRQ interrupts
QUTPUT 713;""SRE010" ! set service request mask o 2
QUTPUT 713;"CS8" ! clear status byte
OUTPUT 713;"CL100EN" ! start calibration
Flag=0 1 reset controf flag
WHILE Flag=0 1 wait while calibrafing
ENDWHILE
RETURN
Srq_interrupt: ! SRQ interrupts jump here
OUTPUT 713;""8TR?"
ENTER 713;State

IF BIT{(State, 1) THEN
PRINT “GOOD CAL"
ELSE
IF BiT(State, 3) THEN
PRINT “BAD CAL”

ENDIF
ENDIF
OQUTPUT 713;"CS" ! clear status byte
Flag=1 | set control flag true

RETURN
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3.8 Calibrator Source

The 8540C Calibrator output {a fixed 50 MHz signal ai O dBm) is activated and deactivated by means of
two simple commands:

QC1 or OCO
QUTPUT 713;,"0C1" 1 turn on calibrator scurce
QUTPUT 713;,"0C0" ! turn off calibrator source

The output level of the 50 MHz signal is subject to drift over time, and is considered accurate only
within ten minutes after it has been activated.

W NOTE: This command is needed only for test purposes. The calibrator source is
enabled automatically during calibration of a sensor.
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3.9

3591

39.2

Crest Factor

The Crest Factor feature holds on to the highest instantaneous power measured from the time the feature
is enabled unti} it is reset; it is similar to the Peak Hold feature, except that the measurement is expressed
as a ratio in relation to average power.

W NOTE: The Crest Factor feature can only be used in the standard measurement
collections modes (not in the fast modes), and only in a modulated measurement
mode (MAP, PAP, or BAP). Crest Factor is not recommended for use in
combination with the VpropF function.

Enabling the Crest Factor Feature

The Crest Factor feature is enabled or disabled by simple commands consisting of one of two function
codes:

CRO or CR1
Examples:
QUTPUT 713;"CR1" ! Enable the Crest Factor feature

QUTPUT 713:"CR0" ! Disable the Crest Factor feature

W NOTE: Like the PHG and MNO commands, this command will disable Peak Hold
and Min/Max measurements.

Reading the Crest Factor Value

The Crest Factor value is read over the bus using a simple command:

CRF

Example:
QUTPUT 713;"CRF" ! Send the crest factor value

The Crest Factor feature monitors the maximum power as it is measured, but does not provide any
feedback to the controler until a CRF command is received. To monitor for a limit violation, the Limits
feature may be more useful (see Section 3.16).

The Crest Factor feature returns the current ratic between held power and average power, as displayed cn
the front panel. A CRF command does not initiate data collection in same manner as a trigger command,
such as TR1. To get a good reading of the Peak Hold value, the procedure is:

1. Set up the signal being measured, and send CR1 to reset the Crest Factor measurement.
Send TR2Z.
Read the TR2 data, or wait for the data ready service request (this allows for settling).

Send CRF.

LR W N

Read the Crest Factor value.
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3.16 Display Control

Testing the Displays

The LCD display window and status LEDs on the 8540C’s front panel can be tested remotely, by means

of three simple commands:

DA or DD or DE

OUTPUT 713;"DA" I turn on all LCD display segments and status LEDs
OUTPUT 713;"DD" I tumn off all LCD display segments and status LEDs
QUTPUT 713;"DE" I re-activate the LCD display and the status LEDs {this has

I the effect of canceling a DA or BD command)

Displaying a Message

The DU function can be used to show a test message in the LCD display window. The command format

for this purpose is:

Du

string

The test message string can contain up to 32 characters; the first sixteen characters will be shown on the
top line of the LCD display window, and the remaining characters will be shown on the bottom line.

Example:

QUTPUT 713;"DU THIS 1S A TEST" 1 show the message THIS IS A TEST on the

1LCD display window
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3.11

3111

3.11.2

3.11.3

Duty Cycle Commands

Activating or Deactivating a Duty Cycle

The commands which activate or deactivate a duty cycle are based on the DCO and DC1 functions. The

command format is:

AE or BE pCO or DCH

The AE and BE prefixes specify Sensor A or Sensor B.

The function DCO turns the duty cycle off (for the specified sensor); if the sensor is in Pulse Average
Power measurement mode, this command will change the sensor measurement mode to Modulated

Average Power, If the sensor is not measuring Pulse Average Power at the time this command is received,

then this command will have no effect.

The function DC1 turns the duty cvcle on. This is equivalent to the PAP command (see Measurement
Mode Commands).

Examples:

QUTPUT 713;"AE DCO" ! turn off the duty cycie for sensor A
QUTPUT 713;"BE DC1"  1turn on the duty cycle for sensor B

Specifying a Duty Cycle

The commands which specify a duty cycle are based on the DY function. The command format is:

AE or BE DY n EN or PCT or %

The AE and BE prefixes specify Sensor A or Sensor B.

The DY function is used to specify a duty cycle value; it also configures the sensor to Pulse Average
Power mode. Therefore, this function includes the capabilities {and entry error reporting) of the PAP
function (see Measurement Mode Commands).

The variable n species the duty cycle value in percent (n has a valid range of .001 to 99.999).
A terminating suffix is required (EN, PCT, or %).
Examples:

QUTPUT 713;"AE DY 50 %" ! set 50% duty cycle for sensor A

QUTPUT 713,"BE DY 25,000 EN" ! set 25% duty cycle for sensor B
QUTPUT 713;"BE DY 40.412 PCT" 1 set 40.412% duty cycle for sensor B

Reading Duty Cycle Status

The status message byte “O7 indicates whether the duty cycle function is active for the selected sensor. O

indicates OFF; 1 indicates ON.

Manuai No. 30280, Rev B, August 1996

3-25



Series 8540C Universal Power Meters

3.12

EEPROM

The EEPROM command is used to query the cal factor data in the sensor EEPROM. The cal factor data
is typically stored in the EEPROM at 1 GHz steps over the frequency range of the sensor. Additional cal
factors may also be stored at additional special frequencies. When a measurement frequency is specified
which does not exactly match the frequencies at which cal factors have been stored, the power meter
determines the appropriate cal factor via interpolation.

Commands to read EEPROM cal factor data are based on the EEPROM function code. The command
format is:

EEPROM AorB CALF? or FREQ?

The A and B variables are used to specify sensor A or sensor B.

The variable CALF?7 gueries the cal factors. The cal factor data is output as a table of cal factors
expressed in dB, separated by commas.

The variable FREQ? queries the frequencies which correspond to the cal factors. The frequency data is
output as a table of frequencies expressed in Hz, separated by commas.

Examples:

QUTPUT 713;"EEPROM A CALF?"
Response is 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.0, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, .00, 0.00, 0.00,
0.00, 0.60 ! Query sensor A EEPROM whole cal factor table

! (This example is from an 80301A sensor)

CUTPUT 713;"EEPROM A FREQ?"
Response is 5.000e7, 2.000e9, 3.000e9, 4.000e9, 5.000e8, 6.000e9, 7.000e9, 8.000e9, 8.000e9,
1.000e10, 1.100e10, 1.200e10, 1.300e10, 1.400e10, 1.500e10, 1.600e10, 1.700e10, 1.800e10

! Query sensor A EEPROM whole frequency table

! {This example is from an 80301A sensor)
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3.13

Frequency

Cal factors are stored in the sensor’s EEPROM by frequency. Specifying a frequency causes the 8540C to
apply the cal factor appropriate to that frequency. To cancel the use of cal factors, specify a frequency of
50 MHz (this is the frequency of the front panel Calibrator’ reference output, and has a cal factor of
ZETO).

Commands which specify a frequency are based on the FR function. The command format is:

AE or BE FR n HZ or KZ or MZ or GZ

The AE and BE prefixes specify Sensor A or Sensor B.
The FR function is used to specify a frequency value.

The variable n species the frequency vaiue (the units are Hz, kHz, MHz, or GHz, depending on the
terminating suffix used).

A terminating suffix is required (HZ, KZ, MZ, or GZ).

Examples:
OUTPUT 713,"AE FR 5.67 GZ" ! frequency for sensor A is 5.7 GHz
OUTPUT 713;"AE FR 1.0E9 HZ"  !irequency for sensor A is 1E9 Hz (1 GHz)
QUTPUT 713;"BE FR 84.6 MZ" !requency for sensor B is 84.6 MHz
OUTPUT 713;"BE FR 4E8 KZ" ! frequency for sensor B is 4E6 kHz (4 GHz)
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3.14 Instrument Identification

The 8540C can be queried over the GPIB for purposes of identification; user appiication programs make
use of such queries in order to verify that the appropriate equipment is connected. The 8540C will reply
to an ID query by sending back an identification siring.

The simple commands which query the instrument ID consist of any of three function codes:

>

D or 71D or "IDN?

Example:

OUTPUT 713;"IDN?" ¢ ask for 1D string

ENTER 713; Name tread ID into string variable Name
Identification Strings

The 8540C’s ID string is determined by the configuration choices that were made (from the front panel)
under the Config/GPIB menu. In 8541 or 8542 mode, the ID string consists of four fields separated by
commas:

Field 1 is the manufacturer (GIGA-TRONICS).

Field 2 is the model (8541C or 8542C).

Field 3 is the serial number field (it displays the serial number of the calibrator EEPROM)
Field 4 is the software version number.

Example strings:

8541 mode Name = “GIGA-TRONICS,8541C,9544112,3.00"
8542 mode Name = "GIGA-TRONICS,8542C,9548024,3.00"

However, the ID strings for the emulation modes are fixed, as follows:

437 mode Name = “HEWLETT-PACKARD,4378B,,1.8"
438 mode Name = "HP438A,VER1.10"
436 mode Not Applicable

" NOTE: HP and Hewlett Packard are registered trademarks of the Hewlett Packard
Company.
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3.15

Learn Modes

The 8540C has the ability to send information regarding its current configuration to the controller. The
controller requests this information by sending a learn mode command. At a later time, the controller can
send the configuration information back to the power meter in order to reconfigure the 8540C to the same
state it was in when it received the learn mode command.

Conceptually this feature 1s similar to the store and recall capability of the 8540C but with several
important differences:

¢ The configuration information is stored in the controller’s memory and not in the 8540C’s
memory.

» Learn Mode #1 returns information regarding the current GPIB operational configuration
(such as the trigger mode) which would not be covered by the store/recall function.

s The learn modes do not support many of the advanced features of the 8540C.

¢« The learn modes involve transmission of long strings of data between the controller and the
8540C. These strings must be transmitted without interruption; transmissions cannot be
considered comptlete until EOI is read.

The two learn modes are discussed under separate headings on the following pages.

The learn modes are provided for the sake of compatibility with remote programs written for older power
meters. The configuration information returned 10 the host is not as complete as the information that
would be stored in the 8540C’s memory using the store/recall function; the configuration data for many
features of the 8540C are not included in the learn mode data.
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3.15.1 Learn Mode #1

Learn Mode #1 is used to return the configuration of the 8540C to the controller in the form of a
sequence of 8540C GPIB commands.

Requesting the String

The simple command which requests the Learn Mode #1 string has the following format:

LP1Y

Example:

OUTPUT 713;"LP1" ! requests learn mode #1 string

After receiving the LP] command, the 8540C will return the Learn Mode #1 string the next time it is
addressed to talk. The string will consist of up to 128 ASCII characters. The last character is sent with
EOI true. Table 3-9 shows the information contained in the Learn Mode #1 string, and the order in which
it is sent.

Table 3-9. Learn Mode #1 Qutput Format

Parameter

Output from the Power Meter'

Trigger Mode

TRd

Measurement Mode

AP, BP, AR, BR, AD, or BD

SENSOR A PARAMETERS AE

Cal Factor| 'y 444 d EN
Offser
Range| OS xdd.dd EN
Filer| RA dEN

Low Limit| FA or FM d EN

High Limit| LL +ddd.ddd EN

LH +ddd.ddd EN

SENSOR B PARAMETERS RE
Cal Factor

Ofiset KB ddd.d EN
Range| OS xdd.dd EN
Filter RA d EN
Low Limit! FA or FM d EN
High Limit; LL #ddd.ddd EN
LH +ddd.ddd EN
Active Entry Channel AE or BE
Measurement Units LG or LN
Reference Oscillator Status 0CO0 or OC1
Group Trigger Mode GTd
Limits Checking Status LMO or LM1
Carriage Return Line Feed EOI

“+" indicates sign; *d” indicates a single digit.

Sending the String

The power meter can be restored to the configuration described in the Learn Mode #1 string, by sending
the string to the 8540C.
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3152 Learn Mode #2

Learn Mode #2 is used to return the 8540C’s configuration information to the controller in the form of a
series of binary values.

Requesting the String

The simple command which requests the Learn Mode #2 string has the following format:

LP2

Example:

OUTPUT 713;"LP2" | requests learn mode #2 string

After receiving the LP2 command, the 8540C will return the Learn Mode #2 string the next time it is
addressed to talk, The string starts with two ASCII characters, @ and 2, followed by a string of 28 (58
for the 437 emulation mode) 8-bit binary bytes. The last byte is sent with EOI true. Learn Mode #2
requires a controller that can receive and send information in binary form.

The Learn Mode #2 string contains the following information:
¢ Measurement mode
¢ REL mode status (on or off}
¢ Reference oscillator status {(on or off}
+  Current reference value if in REL mode
»  Measurement units (Log or Lin)
s Cal Factor for each sensor
*  Offset for each sensor
» Range for each sensor

¢ Filter for each sensor

Sending the String

The command that sends the Learn Mode #2 data to the 8540C is based on the @2 function. The
command format is:

@2 28 or 58 binary bytes

The 8540C will change its configuration to match the configuration defined by the Learn Mode #2 string.
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3.16 Limits

3.16.1 Setting Limits

Commands which set limits are based on the LH and LL function codes. The command format is:

AE or BE LHoril n EN

For limit commands, the AE and BE prefixes specify a line of the display, rather than a sensor. AE
specifies the top line of the display; BE specifies the bottom line.

The LH function is used to specify the high limit; the LL function is used to specify the low limit.
The variable n is a limir value, expressed in dBm or dB as appropriate.
A terminating suffix is required (EN).

Examples:

OUTPUT 713;"AE LH 12.34 EN" ! set top line high limit to +12.34 dB
QUTPUT 713;"AE LL -2.58 EN" ! set top line low limit to -2.58 dB
OUTPUT 713,"BE LH 2.34 EN" ! set bottom line high limit to +2.34 dB
OUTPUT 713;"BE LL -100.00 EN* 1 set bottom line low limit to -100.00 dB

3.16.2 Checking Limits

Limit-checking is activated or deactivated by simple commands consisting of one of two function codes:

AE or BE LMO or LM1

For limit commands, the AE and BE prefixes specify a line of the display, rather than a sensor. AE
specifies the top line of the display; BE specifies the bottom line.

The function code LMO disables limit checking; LMI1 enables it.

Examples:
OUTPUT 713;"AE LMO" ! disable limit checking for the top line
OUTPUT 713;"BE L.M1" ! enable limit checking for the bottom line

Before enabling limit checking (LM1), you must set the high and low limits (LH and LL}. Once enabled,
the Status Byte (bit 4) will signal a too high or too low condition. The status message AA bytes will
indicate a too high condition (error code 21), or a too low condition (error code 23). Status Message
bytes L and M contain the limit status for the top line display and the bottom line display respectively. 0
indicates within limits, 1 indicates too high, and 2 indicates too low.

The LCD display will indicate a too high condition with an up arrow displayed to the left of the reading,
and a down arrow displayed to the left of the reading for a too low condition. If the sound mode is
enabled, 2 high or low pitched sound will be generated. Sound can be disabled using the Config menu.
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3.17

3.17.1

Measurement Collection Modes (Standard)

Measurement Triggering

Trigger modes determine when a measurement will be made. Four simple commands (consisting of one
of four function codes) are used to select the desired mode:

TRO or TR1 or TR2 or TR3

All four of the modes discussed here are standard measurement collection modes (as opposed to the fast
modes described in Section 3.17), and use the standard data output format.
Trigger Hold (TRO)

This command places the instrument in standby mode. The LCD display is frozen at the current values.
The display will be updated when the instrument receives a TR1 or TR2 command. To resume the normal
free run mode of the instrument and display, use the TR3 command. During the standby mode, the
instrument continues to make measurements and update the internal digital filter, but does not update the
display or the GPIB buffer. '

Example:

QUTPUT 713;"TRO" t Select the trigger hold mode

Trigger Immediate (TR1)

This command triggers a single reading; the reading is added to the internal digital filter. An ENTER
statement will return the updated filter power level. After a TR1 command, the instrument returns to the
standby mode.

Example:

OUTPUT 713;"TR1" HTrigger a single measurement

Trigger Immediate with Full Averaging (TR2)

This mode triggers a new series of readings; enough to update the digital filter for a noise free reading at
the current power level. An ENTER statement will return the fully updated filter power level. After a TR2
command, the instrument returns to the standby mode.

OUTPUT 713,"TR2" ! Trigger a full measurement, with settling

Free Run (TR3)

This free run trigger mode (which is the default mode) allows the user to read the power at any time with
an ENTER statement. There is no need to re-send the TR3 command. Maliiple ENTER statements can be
executed. The power meter will return the present power level just as if you had locked at the LCD

_display.

OUTPUT 713;,"TR3" ! Free run trigger mode
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3.17.2 Group Execute Trigger

The GPIB GET command (group execute trigger) causes all the devices on the interface which are
currently addressed to listen to start a device dependent operation {usually a measurement). Three simple
commands (consisting of one of three function codes) reguiate the 8540C’s response to a GET command:

GTO or GT1 or GT2

Group Trigger Cancel (GT0)
This command disables the response of the 8540C to a2 GPIB GET command.

Example:

OUTPUT 713;"GT0" ! Group execute trigger cancei

Group Trigger Immediate (GT1)

This mode is similar to the mode specified by the TR1 command (trigger immediate), except that the
GT1 command causes the 8540C to wait for a GPIB GET command. When the GET command is
received, it triggers a single reading which is added to the internal digital filter. An ENTER statement
will retura the updated filter power level. After a GT'1 command, the instrament is placed in the standby
mode.

Example:

QUTPUT 713;"GT1" | Group execute trigger single measurement

Group Trigger Immediate with Full Averaging (GT2)

This mode is similar to the mode specified by the TR2 command (trigger immediate with full averaging),
except that the GT2 command causes the 8540C to wait for a GPIB GET command. When the GET
command is received, it triggers a new series of readings; enongh to update the digital filter for a noise
free reading at the current power level. An ENTER statement will return the fully updated filter power
level. After a GT2 command, the instrument is placed in the standby mode.

Example:

OUTPUT 713;,"GT2" ! Group execute trigger full measurement
Fwith settling
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3.18

3.18.1

Measurement Collection Modes (Fast)

General

The 8340C offers three special fast measurement collection modes which are available only during
remote operation over the GPIB. These fast modes make it possible to take more measurements per
second, but at the cost of limited functionality compared to the standard measurement coliection mode,
The fast modes operate differently from the standard measurement collection mode in several important
ways. The three fast modes are called Swift, Fast Buffered, and Fast Modulated.

Sensor Measurements Supported

One restriction on the 8540C’s functionality in the fast modes is that it cannot perform comparative
measurements (that is, measurements consisting of a comparison between the two sensors, such as A/B or
A-B). However, when the 8540C operates in the Swift and Fast Buffered modes, it does have an added
capability which is not otherwise available: measurements from both sensors can be returned to the host.
In the Fast Modulated mode, only one sensor measurement can be performed and returned to the host.

Averaging

The averaging feature has a unique implementation in the Swift and Fast Buffered modes. Note that in
standard measurement collection modes, and in the Fast Modulated modes, the averaging factor is taken
to indicate the amount of filtering desired. Each measurement which is returned to the host is a true
running average for a period of time which is derived from the averaging factor.

In the Swift and Fast Buffered modes, the averaging indicates the exact number of samples to be taken
for each returned measurement, with the provise that a minimum of four samples are taken (even if a
number below four is requested). Note that four samples are also taken if auto averaging is sefected. Each
measurement returned to the host reflects all new data. Therefore, operation will be much faster with an
averaging number of four than with a higher number.

Disabled Features

The following features are disabled during operation in any of the three fast modes: overrange alert, limit
checking, min/max power, relative measurements, peaking meter, analog output, and VpropF (voltage
proportional to frequency) correction.

Measurement Changes

Other changes to the operation of the instrument during fast operation include the following: the
temperature of the sensors is not re-read and updated, so the temperature correction will become
inaccurate over time if the temperature of the sensor changes.

Warning Regarding Interruption and Reconfiguration

Another important consideration is that, while any of the three fast measurement modes is running, it
should not be interrupted, and the measurement setup should not be changed. The measurement setup
must be thoroughly configured before the command is sent to start the fast measurement mode. To
reconfigure the instrument, or to zero a sensot, it is necessary to exit the fasi mode and then restart it. If
a measurement setup command is sent after a fast mode command, the results are andefined.
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3.18.2

Fast Mode Setup

Prior to initiating a fast measurement collection mode, the host should select the measurement (i.e., AP or
BP), select the measurement mode (i.e., CW, MAP, PAP, PEAK, or BAP), define the frequency correction
(via the FR or KB command, but not via the VpropF function), define the offset (if any), define the
averaging (via the FA or FM command), and define the duty cycle (if applicable).

When a fast mode is initiated, the LCD display and the status LEDs will be blanked and a message wilt

be displayed indicating the fast mode selected.

Data Output Formats for Fast Modes

The data output formats for fast measurement collection are illustrated below. Fast nmode data is always

returned in units of dBm. Each A or B represents a single digit (0 to 9).

For the Swift Freerun Mode

If one sensor is used, the format is:

+AAAAA CRLF

+AAA.AA CRLF etc.
OR:

+BBB.BB CR LF

+BBB.BB CR LF etc.

If two sensors are used, the format is:

+AAAAA, +BBB.BB CRLF
+AAAAA +BBB.BB CR LF ete.

For The Swift Triggered & Fast Buffered Modes
If one sensor 1s used, the format is
+AAAAA, +AAAAA, etc. CRLF

OR:
+BBB.BB, +BBB.BB, etc. CRLF

If two sensors are used, the format is:

+AAAAA, +AAAAA, etc. [until the specified number of readings has been sent]
+BBB.BB, +BBB.BB, etc. [until the specified number of readings has been sent),

CRLF

For the Fast Modulated Mode

In this mode, only one sensor can be used; the format is:

+AAAAA CRLF
+AAA AA CRLF etc.
OR:
+BBB.BBCRLF
+BBB.BB CR LF etc.

@ NOTE: If BAP is unable to sync, 200.00 is added to the actual value in order to

flag this error condition.
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3.18.3 Fast Buffered Mode

Fast Buffered Mode is a fast measurement collection mode which makes it possible for a series of
measurements to be taken and buffered rapidly, without external triggering of each measurement. The
measurement collection can consist of a buffer-load of measurements taken after a trigger, or a
buffer-load of measurements taken prior to a trigger (that is, the trigger marks the beginning or the end of
the measurement period, depending on the option selected). This mode also makes it possibie to buffer a
very large number of data poinis, if optional RAM is installed for the purpose. For the sake of speed, no
chopped measurements are taken in the fast buffered mode.

The fast buffered mode cannot be entered if 2 modulated measurement (MAF, PAP, or BAP) is being
performed.

Commands related to the fast buffered mode are based on the FBUF command. (For the sake of backward
compatibility with earlier Giga-tronics power meter designs, the command BURST is accepted as a
substitute for FBUE However, this command has nothing to do with the burst average power
measurement mode; it is a vestige of the terminology applicable to previous models.} For the FBUF
commands, the command format is:

FBUF PRE or POSYT GET or TTL BUFFER b TIME t

The PRE and POST variables define the relationship between the measurement period and the trigger:

e If PRE is selected, the trigger marks the end of the measurement period. The 8540C will
continuously take measurements and buffer them until a trigger is received. At that point, the
8540C will stop collecting data and output all of the previously collected data in a continuous

. data stream, the next time it is addressed to talk.

o If POST is selected, the trigger marks the beginning of the measurement period. The 8540C
will wait for a trigger before taking and buffering the measurements. Then the requested
number of measurement have been taken and buffered, then the 8540C will be ready to output
all of the data in a continuous data stream the next time it is addressed to talk. If the GPIB
GET command is specified as the trigger, the 8540C will assert a service request at this time.

®
The TTL and GET variables define the trigger:
» If GET is selected, the expected trigger is a GPIB GET command.

e If TTL is selected, the expected trigger is a TTL high at the rear panel trigger input.

The buffer value (indicated by the word BUFFER, followed by the numeric variable &) specifies the
number of measurements to be taken and stored in the buffer. The minimum value is one. The maximum
value is normally 5,000, However, if optional extra RAM is instailed, the maximum value is 64,000
(when two sensors are used), or 128,000 (if one sensor is used).

The time value {indicated by the word TIME, followed by the numeric variable t) is an optional variable
which specifies a fixed delay between measurements. The time value specifies the time (in ms) to wait
between measurements; the minimum value is zero. The maximum value is 5000 ms (five seconds). Note
that this delay is in addition to the relatively short time it takes to perform each measurement. If no
time value is specified, ¢ is assumed to be zero, and the measurements are taken as fast as possible.
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Examples:

OUTPUT 713;"FBUF PRE GET BUFFER 200"
! take measurements (as fast as possible) until GET is received,
! then output the last 200 measurements taken

QUTPUT 713;,"FBUF POST TTL BUFFER 100 TIME 2"
! wait for a TTL trigger, then take readings at intervals of 2 ms until
I a total of 100 measurements have been taken

Two simpler commands are also based on the FBUF function code:

FBUF DUMP or OFF

if the DUMP variable is selected, the command stops the data measurement and buffering, and prepares
to return the data taken so far to the host, even if fewer than the requested number of measurements have
been taken. The requested number of measurements are still returned to the host (the extra measurements
beyond those actually taken are represented by the number -300.00).

If the OFF variable is selected, the command causes the 8540C to exit the fast buffered mode, Al unread

data is lost.

Examples:
QUTPUT 713;"FBUF DUMP" | Stop measurement and buffering
QUTPUT 713;"FBUF OFF" | Exit the fast buffered mode

Notes on Speed in the Fast Buffered Mode

Fast buffered mode is the fastest method of collecting measurement data. Top speed in the fast buffered
mode is achieved by using a low averaging number (<4), using the POST trigger mode, and using no time
delay between measurements.

The POST trigger mode is faster than the PRE trigger mode, because in the latier mode the 8540C must
check for a trigger between each measurement. In the POST mode, the 8540C is in free-run operation
after the trigger is received.
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3.18.4 Swift Mode

Swift mode is a fast mode which allows for fast continuous data taking and return of each measurement
to the host as it is taken (the freerun mode). Swift mode also allows for triggered buffered measurements,
in which a host or external trigger indicates when to take each measurement.

The swift mode cannot be entered if a modulated measurement (MAP, PAP, or BAP) is being performed.

Commands related to the swift mode are based on the SWIFT function code:

SWIFT FREERUN or OFF

If the variable FREERUN is selected, the command initiates the free-run mode (continuous taking and
returning of measurements). If the variable OFF is selected, the command causes the 8540C to exit the
swift mode; all unread data is lost.

Examples:
OUTPUT 713;"SWIFT FREERUN" | Initiate swift freerun mode
QUTPUT 713;"SWIFT OFF" | Exit the swift mode

For commands which set up triggered measurements, the command format is:

SWIFT GET or TTL BUFFER b

The variables GET and TTL define the trigger:

e If GET is selected, the expected trigger is a GPIB GET command. The 8540C signals the host
by asserting SRQ every time it is ready to take a measurement.

¢ If TTL is selected, the expected trigger is a TTL high at the rear panel trigger input. The
8540C signals the host by setting the RF Blanking BNC output high every time it is ready to
take a measurement.

For triggered measuremenis, the 8540C signals the host every time it is ready to take a measurement
(consisting of a set of samples equal to the averaging number). The 8540C then waits for the trigger;
when the trigger is received, the 8540C de-asserts the signal to the host, measures the data, and buffers
the data. When the instrument is again ready to measure data, it again asserts the signal io the host. After
the specified number of measurements, the 8540C is ready to output data.

The buffer value (indicated by the word BUFFER, followed by the numeric variable b) specifies the
number of measurements to be taken and stored in the buffer. The minimum value is one. The maximum
value is 5000.

Example command strings:

QUTPUT 713;,"SWIFT PRE GET BUFFER 200"
I take measurements untit GET is received,
! then output the last 200 measurements taken

QUTPUT 713;"SWIFT POST TTL BUFFER 100"
I wait for a TTL trigger, then take 100 measurements
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Example Programs

The following program can be used to measure, buffer, and print 30 readings on one sensor:

REAL Data{30}
OUTPUT 713;"SWIFT GET BUFFER 30"
WAIT 0.5 wait for instrument configuration
FOR =1 to 30
Srg_flag=0 P wait for ready condition
TRIGGER 713 f trigger measurement

WHILE Srq_flag=0
Srq_flag=SPOLL{713)
END WHILE

NEXT I
ENTER 713;Data(")
FOR 1=t TO 30
PRINT {,Data(})

NEXT |

& NOTE: If your computer does not support matrix reads, you can read the entire
buffer into a string and parse the data. Multiple ENTER commands will not work,

The following program can be used to perform 20 measurements on two sensors in swift freerun mode:

QUTPUT 713;"APBP"

OUTPUT 713;"SWIFT FREERUN"

WAIT 0.5

FOR =1 to 20
ENTER 713:ReadA ReadB
PRINT ReadA,ReadB

NEXT

OUTPUT 713;"SWIFT OFF"

The following program can be used to measure, buffer, and print 30 readings on each of two sensors:

REAL DataA(30),DataB{(30)
QUTPUT 713;"SWIFT GET BUFFER 30"
WAIT 0.5
FOR I=1to 30
srg_flag=0
TRIGGER 713 ! send group execute trigger
WHILE srq_flag=0
srq_flag=SPOLL (713}
END WHILE
NEXT |
ENTER 713;DataA(*),DataB(*) | read the buffer
FOR =110 30
PRINT I,DataA(l},DataB(l)
NEXT |
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3.18.5 Fast Modulated Mode

This is a fast mode which permits more frequent return of measurement data to the host, during operation
in the modulated measurement modes (MAP, PAP, or BAP). The commands which activate or deactivate
this mode are based on the FMOD function code:

FMOD ON or OFF

The variables ON and OFF are used to enable or disable the fast modulated mode.

When the fast modulated mode is enabled, data will be taken and returned continuously. This is
analogous to the swift freerun mode.

The fast modulated mode can not be initiated unless a modulated measurement (MAP, PAP, or BAP) is
being performed.

Examples:

OUTPUT 713;FMOD ON" | Enable fast modulated mode
QUTPUT 713;"FMOD OFF" I Disable fast modulated mode
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3.19 Measurement Mode Commands
3.19.1 CW Mode ‘
Commands which specify the CW measurement mode are based on the CW function code:
Cw AorB
The variables A and B are used to specify the sensor.
These commands can be used with any sensor (although it is superfluous in the case of a CW sensor).
Possible GPIB entry errors: 60 (uncalibrated sensor), 61 {missing sensor).
Examples:
OUTPUT 713;"CW A" i select CW mode for sensor A
OUTPUT 713;"Cw B" 1 select CW mode for sensor B
3.19.2 MAP Mode
Commands which specify the modulated average power measurement mode are based on the MAP
function code:
MAP AorB
The variables A and B are used to specify the sensor,
These commands will work only with 2 modulated sensor. Possible GPIB entry errors: 60/61 (uncalibrated
or missing sensor A/B), 62/63 {not a modulated sensor, or two sensor operation active, A/B).
Examples:
QUTPUT 713,"MAP A" !select MAP mode for sensor A
QUTPUT 713;"MAP B" t select MAP mode for sensor B
If an irregularly modulated signal is measured in MAP mode, measurement settling time will vary as the
power meter attempts to synchronize to the modulation. In such a situation, it may be desirable to disable
synchronization for faster measurement. The commands which disable synchronization are based on the
MAP function code.
MAP AorB 0
The variables A and B are used to specify the sensor. The 0 specifies that synchronization is to be
disabled.
Examples:
QUTPUT 713;"MAP A 0" ! disable MAP mode synchronization for sensor A
QUTPUT 713;"MAP B 0" ! disable MAP mode synchronization for sensor B
W NOTE: To reactivate synchronization, send the MAP A or MAP B command again.
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3.19.3

3.19.4

3.19.5

PAP Mode

Commands which specify the pulse average power measurement mode are based on the PAP function
code:

PAP AorB

The variables A and B are used to specify the sensor.

These commands will work only with a modulated sensor. Possible GPIB entry errors: 60/61
{uncalibrated or missing sensor A/B), 62/63 (not a modulated sensor, or twe sensor operation active, A/B}.

Examples:
QUTPUT 713;"PAP A¥ I select PAP mode for sensor A
QUTPUT 713;"PAP B" I select PAP mode for sensor B
BAP Mode

Commands which specify the burst average power measurement mode are based on the BAP function
code:

BAP AorB

The variables A and B are used to specify the sensor.

These commands will work only with 2 modulated sensor. Possible GPIB entry errors: 60/61
(uncalibrated or missing sensor A/B), 62/63 (not a modulated sensor, or two sensor operation active, A/B).

Examples:

QUTPUT 713:"BAP A” ! select BAP mode for sensor A
QUTPUT 713;"BAP B* ! select BAP mode for sensor B

PEAK Mode

The commands for Peak mode are discussed under separate headings for the 80340A and 80350A sensors
(see Sections 3.20 and 3.21).
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3.19.6 Measurement Mode Query

It is possible to query the 8540C over the bus to determine what measurement mode has been selected for
a particular sensor. The 8540C will respond to a measurement mode query by returning one of the
following strings to the controller:

NO SENSOR
UNCAL

cW

MAP (or MAP SYNC OFF)'
PAP

PEAK

BAP {or BAP abcf

Measurement mode query commands are based on the MEAS function code:

NOTES:
I MAP SYNC OFF will be returned if MAP mode synchronization has been disabled.

2 BAP a b ¢ will be returned if any of the advanced features have been enabled.In this message, a represents the number of samples
for burst start exclude, b represents the number of samples for burst end exclude, and ¢ represents burst dropout time in ms. The
value ranges are: 0 < a <512, 0<b £ 512, 000 < ¢ £31.96.

MEAS A7 or B?

The variables A? and B? specify the sensor.

Examples:
QUTPUT 713;"MEAS A?" | queries the measurement mode setting for sensor A

QUTPUT 713,"MEAS B?" I queries the measurement mode setting for sensor B
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3.20

3.20.1

3.20.2

Advanced Features

Burst Start Exclude

Commands which cause the beginning of a burst to be excluded from measurement (this feature is
applicable only in BAP mode) are based on the BSTE function code:

AE or BE BSTE a EN

The AE and BE prefixes specify Sensor A or Sensor B.

The variable a specifies the number of samples to be excluded; it has an integer value in the range of 0 to
512. (Note: selecting a vaiue of zero samples effectively disables this function).

A terminating suffix is required (EN).

Examples:
QUTPUT 713;"AE BSTE 1 EN” ! exclude one sample from start of burst, for BAP
! measurements on sensor A
QUTPUT 713;"BE BSTE 3 EN" ! exclude three samples from start of burst, for BAP

! measurements on sensor B

Burst End Exclude

Commands which cause the end of a burst to be excluded from measurement (this feature is applicable
only in BAP mode) are based on the BSPE function code:

AE or BE BSPE a EN

The AE and BE prefixes specify Sensor A or Sensor B,

The variable a specifies the number of samples to be excluded; it has an integer value in the range of 0 to
512. (Note: selecting a value of zero samples effectively disables this function).

A terminating suffix is required (EN).

Examples:
CUTPUT 713;"AE BSPE 1 EN* ! exclude one sample from end of burst, for BAP
! measurements on sensor A
OUTPUT 713,"BE BSPE 3 EN” | exclude three samples from end of burst, for BAP

! measurements on sensor B
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3.206.3 Burst Dropout Tolerance

Commands which define a tolerated burst dropout time (this feature is applicable only in BAP mode) are

hased on the BTDP function code:

AE or BE

BTDP

EN

The AE and BE prefixes specify Sensor A or Sensor B.

The variable a specifies the dropout time in milliseconds; it has a range of 0 to 31.96, and a resolution of
.01 ms. However, the value entered will be rounded upwards to one of a series of discrete values (017,
026, .035 etc.); the actual value can be checked by means of a MEAS query. The dropout time represents
a guaranteed minimum time; the time actually tolerated will usually be greater, and can be up to 2.125
times greater. (Note: selecting 2 value of zero samples effectively disables this function).

A terminating suffix is required (EN).

Examples:
QUTPUT 713;"AE BTDP .02 EN"

OUTPUT 713,"BE BTDP .03 EN"

!'set time 1o .02 ms or next highest discrete
! value, for BAP measurements on sensor A
! set dropout time to .03 ms or next highest discrete
! value, for BAP measurements on sensor B
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3.21

3.21.1

3.21.2

Min/Max Power Value

The Min/Max feature monitors the measurements being taken, and maintains a continuously updated
record of the highest and lowest values measured so far.

& NOTE: The Min/Max feature can only be used in the standard measurement
collections modes (not in the fast modes).

Enabling the Min/Max Feature

The Min/Max feature is enabled or disabled by simple commands consisting of one of two function codes:

MNO or MN1
Examples:
QUTPUT 713;*"MN1" ! Enable the Min/Max feature
QUTPUT 713;"MNOD" ! Disable the Min/Max feature

The MN1 command, like the LG command, has the effect of specifying logarithmic measurement units {dB or
dBm). Like the PHO and CRO commands, this command will disable crest factor and peak hold measurements.

Reading the Min/Max Values

Min/Max values are read over the bus using simple commands consisting of one of two function codes:

MIN or MAX

The MIN function specifies that the current minimum measured value should be sent; the MAX function
specifies that the current maximum value shouid be sent.

Examples:
QUTPUT 713;"MIN" ! Send the minimum measured value
OUTPUT 713;"MAX" ! Send the maximum measured value

The Min/Max feature monitors the minimum and maximum powers as they are measured and displayed
on the front panel. Transient drop-outs or spikes in the power may not be captured by this feature. If it is
necessary examine transient or unusual events, the triggering capability of the peak power sensor, the fast
measurement moedes, or the Peak Hold feature may provide a better way to characterize the signal in
guestion. The Min/Max feature monitors for the minimum and maximum power, but does not provide any
feedback to the controlier until a MIN or MAX command is received. To monitor for a limit violation,
the Limits feature may be more useful (see Section 3.16).

The Min/Max feature returns the current Min/Max values as displayed on the front panel. A Min or Max
commands does not initiate data collection in same manner as a trigger command, such as TR1. To get a
good reading of Min/Max values, the procedure is:

1. Set up the signal being measured, and send MNT1 to reset the Min/Max measurements.
Send TR2. '

Read the TR2 data, or wait for the data ready service request (this allows for settling).

Send MIN or MAX.

S

Read the Min or Max value.
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3.22 Offset Commands

Power offsets (in dB} can be specified, in order to provide a fixed correction for loss or gain in the test
setup. The offset 1s added to, not a replacement of, the sensor’s cal factors. All measurement data
returned by the §540C over the bus is corrected for the offset that has been specified (even in the fast
measurement collection modes).

Be careful with offsets when you are using the analog outputs, The offset value is reflected in the analog
output voltage. A change in the offset value may result in a measurement which is outside of the power
range represented by the voltage range of the analog output.

3.22.1 Enabling/Disabling an Offset

The commands which enable and disable the offset function are based on the function codes OF0 and
QOF1:

AE or BE OF0 or OF1

The AE and BE prefixes are used to specify Sensor A or Sensor B.

The OFQ function deactivates the offset; the OF! function activates it.

Examples:
QUTPUT 713;"AE OF0" ! Disable offset for sensor A
OUTPUT 713;"BE OF1" ! Enable offset for sensor B

3222 Setting an Offset Value

The commands which specify the offset value are based on the OS function code:

AE or BE (0353 n EN

The AE and BE prefixes are used to specify Sensor A or Sensor B.

The OS function indicates that an offset is being specified for the sensor.

The variable n specifies the offset in dB. The value of n can range from -99.999 dB 10 +99.999.
A terminating suffix (EN) is required.

Examples:

QUTPUT 713;"AE OS 20.00 EN" 1 Set +20 dB offset for sensor A
OUTPUT 713;"BE 05 -15.12 EN" 1 Set -15.12 dB offset for sensor B

@ NOTE: A change to the offset of a sensor will reset any Peak Hold or Crest Factor
measurement invelving that sensor.
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3223 Measured Offset Entry

A measurement can be saved and used as an offset. The command format for this purpose is:

AP, BP, AR, BR, AD, or BD oS DO EN

The command begins with a function code which describes the measurement that is to be stored as an
offset value. There are six possible function codes; they are interpreted as follows:

AP A
BP: B
AR: A/B
BR: B/A
AD: A-B
BD: B-A

The function OS, followed by the variable DO, indicates that the difference between the current offset,
and the curtent value of the measurement described in the prefix, is to be saved as an offset value,

A terminating suffix (EN) is required.

Examples:
QUTPUT 713."AP OS DO EN" 1 Save measurement A as an offset
OUTPUT 713;"BP OS DO EN* | Save measurement B as an offset
QUTPUT 713,"AR OS DO EN" { Save measurement A/B as an offset
OUTPUT 713:"BR O3S DO EN" I Save measurement B/A as an offset
QUTPUT 713;"AD OS5 DO EN" | Save measurement A-B as an offset
QUTPUT 713;"BD 08 DO EN" | Save measurement B-A as an offset
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3.23 Peak Hold

The Peak Hold feature causes the measured value to hold at the highest instantaneous power measured
from the time the feature is enabled until it is reset (the measured value changes only when it is rising to
a new maximum, or when it is reset).

The Peak Hold feature can only be used in the standard measurement collections modes (not in the fast
modes), and only in a modulated measurement mode (MAP, PAP, or BAP). Peak Hold is not
recommended for use in combination with the VpropF function.

3.23.1 Enabling the Peak Hold Feature

The Peak Hold feature is enabled or disabled by simple commands consisting of one of two function

codes:
P_HO or PH1
Examples:
QUTPUT 713;"PH1". | Enable the Peak Hold feature

QUTPUT 713;"PHO" ! Disable the Peak Hold feature
Like the MNO and CRO commands, this command will disable Crest Factor and Min/Max measurements.

3.23.2 Reading the Peak Hold Value

The Peak Hold value is read over the bus using a simple command:

PKH

Example:

OUTPUT 713;"PKH" ! Send the peak hold value

The Peak Hold feature monitors the maximum power as it is measured, but does not provided any
feedback to the controller until a PKH command is received. To monitor for a limit vielation, the Limits
feature may be more useful {see Section 3.16).

The Peak Hold feature returns the current held value as displaved on the front panel. A PKH command
does not initiate data collection in same manner as a trigger command, such as TR1. To get a good
reading of the Peak Hold value, the procedure is:

1. Set up the signal being measured, and send PHI to reset the Peak Hold measurement.
2. Send TR2.

3. Read the TR2 data, or wait for the data ready service request (this allows for settling).
4. Send PKH.

5. Read the Peak Hold value.
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3.24 Peak Power Sensor Commands (80350A Series)

Commands related to the peak power sensor are based on the function code PEAK.

3.24.1 Setting the Trigger Mode & Trigger Level

The command format for setting trigger modes and ievels is:

PEAK

AorB

INT or EXT

TRIG

The A and B variables are used to specify the A or B sensor.

The INT ard EXT variables are used to specify internal or external triggering.

The variable TRIG indicates that a trigger level is being set.

The numeric variable n specifies the trigger level, in units of dBm (in the case of internal triggering} or

volts {in the case of external triggering).

Examples:

OUTPUT 713:"PEAK A INT TRIG -10.00"

QUTPUT 713:"PEAK B EXT TRIG 1.50"

! Configure sensor A for internal triggering at
! a trigger level of -10.00 dBm
! Configure sensor B for external triggeting at
| a trigger level of 1.50 VDC

The command format for selecting the CW mode is:

PEAK

AorB

cw

The A and B variables are used to specify the A or B sensor.

The variable CW is used to specify the CW mode,

Example:

QUTPUT 713:"PEAK A CW"

t Configure sensor A for CW measurements
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3.24.2

3.24.3

Setting the Delay

A delay between the trigger and the actual measurement can be specified {in the CW mode, delay settings
have no effect). The command format for setting the delay is:

PEAK AorB DELAY n

The A and B variables are used to specify the A or B sensor.
The variable DELAY indicates that a delay value is being set.

The numeric variable n, which specifies the delay in seconds, has a range of -20E-9 (-20 ns} to 104E-3
(104 ms).

Examples:
QUTPUT 713;"PEAK A DELAY 1.20E-8" ! Configure sensor A for a delay of 120 us
OUTPUT 713;"PEAK B DELAY 33.5E-9" ! Configure sensor B for a delay of 33.5ns

" NOTE: The actual duration of the delay is the sum of this setiing and the delay
offset setting.

Setting the Delay Offset

Ar offset to the trigger delay can be specified {in the CW mode, delay settings have no effect). The
command format for setting the delay offset is:

PEAK AorB OFFSET n

The A and B variables are used to specify the A or B sensor.
The variable OFFSET indicates that a delay offset value is being set.

The numeric variable n, which specifies the offset in seconds, has a range of -20E-9 (-20 ns) to 104E-3
{104 ms). The default value of the offset is 0.

Examples:

QUTPUT 713;"PEAK A DELAY 1.20E-6" ! Configure sensor A for a delay offset of 120 ps
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3.24.4 Reading Values

Trigger

The query format for trigger settings is:

PEAK A? or B?

The variables A7 and B? are used to specify the A or B sensor.

Example:

OQUTPUT 713;"PEAK A?" ! Query the current sensor A trigger setting
ENTER 713;TRIG$ ! Enter the returned string into the string variable TRIG

The possible replies to the query are CW, INT_TRIG, and EXT_TRIG.

Delay and Delay Offset

The query format for delay and delay offset settings is:

PEAK AorB DELAY? or OFFSET?

The variables A and B are used to specify the A or B sensor.

The variable DELAY? indicates that delay is being queried; the variable OFFSET? indicates that delay
offset is being queried.

Examples:

QUTPUT 713;"PEAK A DELAY?" | Query the current delay setting for sensor A
ENTER 713;Delay t Enter the returned number into the variable Delay

ENTER 713;"PEAK B OFFSET?" | Query the current delay offset setting for sensor B
ENTER 713;0ffset I Enter the returned number into the variable Offset
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3.25 Peak Power Sensor Commands (80340 Series)

Commands related to the peak power sensor are based on the function code PEAK. (For the sake of
backward compatibility with earlier Giga-tronics power meter designs, the command PULSE is accepted
as a substitute for PEAK). The command format for setting the trigger mode is:

PEAK

AorB

INT or EXT

TRIG or DLYTRIG

The A and B variables are used to specify the A or B sensor.

The INT and EXT variables are used to specify internal or external triggering.

The variable TRIG indicates the immediate triggering mode; the variable DLYTRIG indicates the delayed

triggering mode.

Examples:

OUTPUT 713;"PEAK A INT TRIG"

! Configure sensor A for internai triggering
tin the immediate triggering mode

OUTPUT 713;"PEAK B EXT DLYTRIG" ! Configure sensor B for external triggering

The command format for selecting the CW mode is:

lin the delayed triggering mode

PEAK

AorB

cw

The A and B variables are used to specify the A or B sensor.

The variable CW is used to specify the CW mode.

Example:

QUTPUT 713:"PEAK A CW"

t Configure sensor A for CW measurements
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3.26 Preset

The simple command PR can be used to preset the 8540C to its default conditions (alternatively, the

IEEE-488.2 common command *RST can be used for the same purpose). The preset conditions of the

instrument are outlined in Table 3-10.

Table 3-10. Preset Conditions (Default)

Sensors
(all parameters apply
to both sensor A & sensor B)

General

Parameter Condition Parameter Condition
Cal Factor 100.0% Sensor Selection Sensor A
Offset 0.00 dB Calibrator Off
Filter AUTO Default Sensor Prefix Sensor A
Range AUTO Resolution 2 {0.01dB)
Low Limit 0.000 dBm Limits Checking Off
High Limit 0.000 dBm Max/Min Ooff
Frequency 50 MHz REL Off
Duty Cycie OFF, 1.000% Trigger Mode TR3
Measurement Mode See Note 1 Group Execute Trigger Mode GT2
Display Function Display
Enable
LED Peaking Meter Mode Status
Pulse Sensor Mode Internal
Trigger
Measurement Units See Note 2
Sound On
Analog Cutput oft

NOTES:

1: The default measurement mode depends on the sensor type. For a CW sensor, the default is CW. For an 80401 sensor, the default is
MAP. For a peak sensor, the default is INT TRIG. Regardiess of the sensor type, ali advanced features are tuned off.

2: There is a slight difference between the preset conditions as set by a remote command, and as set from the front panel menus. This
difference has to do with measurement units. If the 8340C is preset from the front panel, this sets the measurement wnits to dBm in
alt cases. If the 8540C is preset over the bus, this sets the measurement units 1o Watts in the case of 438 emulation, and has no
effect at all in the case of 436 emulation; otherwise, it sets the measurement units to dBm.

This distiaction is made in order to accommodate differences between emulations for remote programming purposes, without affecting

the benchiop user.
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3.27 Relative Measurements
In the relative measarement mode, the 8540C saves the current measured power level as a reference.
Subsequent measurements will be expressed relative to this reference level; the measurement units
become dBr (for logarithmic measurement) or % (for linear measurement).
The simple commands associated with relative measurement modes consist of one of three function codes:
RLO or RL1 or RL3
The function code RLO deactivates the relative measurement mode.
The function code RL1 activates the relative mode, and causes the current measured level to be recorded
as the reference level.
The function code RL2 activates the refative mode, and causes the reference level that was saved under a
prior RL1 command to be used as the reference level. (That is, if the relative mode is activated by an
RI.I command, and then deactivated by an RLO command, the effect of RL2 is to restore the reference
level that was saved in response to the RL1 command). '
Examples:
QUTPUT 713;"RLO" I Disable the relative mode
QUTPUT 713;"RLt" I Enabie the relative mode; save the current level as a reference
QUTPUT 713;"RL2" ! Replace the current reference level with the previous level
3.28 Resolution
Commands which specify measurement resolution are based on the function code RE. The command format is:
RE a EN
The function code RE indicates that resolution is being set.
The variable a indicates the resolution. Only four values of a are allowed (0, 1, 2, and 3); these specify
the number of digits to the right of the decimal point.
A terminating suffix (EN) is required.
& NOTE: This command affects measurements shown on both lines of the display.
Examples:
QUTPUT 713,"RE 0 EN" | Set the display resolution to xx.
QUTPUT 713;"RE 1 EN" | Set the display resolution to xx.x
QUTPUT 713,"RE 2 EN" | Set the display resolution to xx.xx
OUTPUT 713;"RE 3 EN" ! Set the display resolution to xx.xxx
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3.29 Sensor Selection

Six simple commands {consisting of one of six function codes) are used to specify how the sensors are

used:

AP or BP or AR or BR or AD or BD

Examples:

QUTPUT 713,"AP"
QUTPUT 713;"BP"
CUTPUT 713;"AR"
GQUTPUT 713;"BR"
QUTPUT 713;"AD”
OUTPUT 713;"8D"

| Measure sensor A
| Measure sensor B
| Measure A/B
I Measure B/A
! Measure A-B
! Measure B-A

These commands, like the prefixes AE and BE, are sensor-specific, and cause the 8540C to assume that
subsequent commands are intended for the same sensor unless they specify otherwise. Also, these
commands (like the MNO, CRO, and PHO command) have the effect of disabling Min/Max monitoring,

Crest Factor, and Peak Hold.
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3.30 Status
3.36.1 Status Byte Message
The power meter responds to a Serial Poll Enable (SPE) bus command by sending an §-bit byte when
addressed to talk. If the instrument is holding the SRQ bus control line true (issuing the Require Service
message), bit position 6 in the Status Byte and the bit representing the condition causing the Reguire
Service message to be issued will both be true. The bits in the Status Byte are latched, but can be cleared
by sending the Clear Status (CS) program code.Status Byte & Service Reguest Mask
Table 3-11. Status Byte and Service Request Mark
Bit Weight Service Request Condition
7 i28 0
6 64 RQS bit Require Service
5 32 Event Status
4 16 Over/Under Limit
3 8 Measurement or Cal Zero Error
2 4 Entry Error
1 2 CalfZero Complete
0 i Data Ready
The condition indicated in Bits 1-5 must be enabled by the Service Request Mask to cause a Service
Request Condition. The mask is set with the @1 program code followed by an 8-bit byte, or the *SRE
program code fellowed by three ASCII characters. The value of the byte is determined by summing the
weight of each bit to be checked (the three ASCII characters are the value of the byte in decimal). The
RQS (bit 6) is true when any of the conditions of bits 1-5 are enabled and occur. Bits remain set until the
Status Byte is cleared.
OUTPUT 713,"C8" t clear SRQ and status byte
or
QUTPUT 713, CLS" tclear SRQ and status byte (488.2)
State = SPOLL(713) ! read status byte
or
OUTPUT 7T13;"8TB"? ! ask for status byte (488.2)
ENTER 713;State ! read status byte with 3 ASCII digit numbers
OUTPUT 713;"@1",CHR%(4) ! set service request mask to 4
or
QUTPUT 713."*SRED04" ! set service request mask to 4
OUTPUT 713;"RV* ! ask for service request mask
or
QUTPUT 713;™SRE?" ! ask for service request mask (488.2)
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3.30.2 Event Status Register

The Event Status Register (ESR) is essentially a second status byte; it is an §-bit byte, described in the
table below. When a specified event occurs, the ESR bits are set true; they can be read by sending an
*ESR? command. When the command is received, the 8540C responds by sending an ASCII 3 digit value
{from 0 to 255) that describes the present state of the register. This ASCII value is arrived at by summing
the weighted values of the transmitted bits.

The ESR bits consist of the following:

Power On This bit will always be set.

Command Error This bit is set when an improper GPIB code is sent to the instrument.
The command WT would be considered a command error, for example.

Execution Error When incorrect data is sent to the insttument, this bit will be set. For
example, the command FR-1.0MZ would be considered an execution
SITor.

Device Dependent Errors 1 through 49 are measurement errors, and will set this bit true

error whenever they occur.

If an ESR bit is set true, this causes bit 5 of the Status Byte to be set only when a corresponding bit in
the Event Status Enable Register is enabled. This register is similar to the Service Request Mask, in that
it can be used to specify which bits in the ESR register will set bit 5 of the Status Byte.

The Event Status Enable Register is set by sending the program code *ESE, followed by an ASCII 3 digit
value (the value is determined by summing the weights of the bits to be checked). To read the current
setting of the Event Status Register, send the command *ESE?. The 8540C sends an ASCII 3 digit value
that describes the current state of the register (the value is determined by summing the weights of the bits
that are set).

Table 3-12. Event Status and Event Status Enable Registers

Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit2 Bit &
Power On 0 Command Execution Device 0 0 0
Error Error Dependent
Error
Value = 128 | Value =64 Value = 32 Value = 16 Value = 8 Vahie = 4 Value =2 Valug = |
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3.30.3 Status Message

OUTPUT 713;"SM" ! ask for status message
ENTER 713;Statusmess$ ! read status message

Status Message Output Format :

The output format is as follows:
AA2aBBCCccDDddEFGHIJKLMNOP<CR><LF>

AA: Measurement Error Code
aa; Entry Error Code

Ba: Operating Mode

CC: Sensor A Range

et Sensor B Range

DD: Sensor A Filter

dd: Sensor B Filter

E: Measurement Units

F: Active Entry Channel
G: Osciliator Status

M REL Mode Status

k Trigger Mode

J: Group Trigger Mode

K: Limits Checking Status
L: Top Line Limits Status
M: Bottom Line Limits Status
N: Offset Status

O: Buty Cycle Units/Status
P Measurement Units

Carriage Return
Line Feed

&8
i

Each letter in the Status Message Quiput Format denotes a single ASCII character. For more information
on the individual elements of this format, see the tables on the following pages.
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Elements of the Status Message Output Format

Table 3-13. Error Codes Returned in Position AA of the Status Message

Error Code Message Notes
00 All OK
a1 Cannot zero sensor A Ensure no RF power to sensor A
02 Cannot zero sensor B Ensure no RF power to sensor B
03 Sensor A not connected to Calibrator Connect sensor A to Calibrator
04 Sensor B not connected to Calibrator Connect sensor B to Calibrator
05 Cannot Cal Sensor A Check sensor A connection to
Calibrator; reference must be 1.00 mW.
06 Cannot Cal sensor B Check sensor B connection to
Calibrator; reference must be 1.00 mW.
21 Over limit An over-limit condition has occurred (for
either the top or bottom line of the display}
23 Under iimit An under-limit condition has occurred (for
either the top or bottom line of the display)
26 Sensor A unable to synchronize burst average Check measurement setup and RF signal.
power measurements to a pulse stream.
27 Sensor B unable to synchronize burst average Check measurement setup and RF signal.
power measurements to a pulse stream.
31 No sensor on Channel A Connect sensor A, or change channels if B
is connected.
32 No sensor on Channel B Connect sensor B, or change channels if A
is connected.
Table 3-14. Error Codes Returned in Position aa of the Status Message
Error Code Message Notes
G0 All OK
50 Entered Cal Factor out of range Re-enter value between
1.0% and 150.0%
51 Entered Offset out of range Re-enter value between
-99.999 dB and +99.999 dB
33 Entered average number out of range. Re-enter valid average number.
54 Entered recall memory number out of range. Re-enter valid recall memory number
between 0 and 20.
35 Entered store memory number out of range. Re-enter valid store memory number
between | and 20.
56 Entered ref cal factor out of range. Re-enter ref cal factor between 50%
and 120%.
{continued)

Manuai No. 30280, Rev B, August 1996

3-61




Series 8540C Universal Power Meters

Table 3-14. Error Codes Returned in Position aa of the Status Message (continued)

Error Code Message Notes

57 Memory error or battery failure. Check battery or perform cal procedure to

check memory.

60 Unable to set requested measurement mode or This may be due to receipt of a MAP, PAP,
sensor measurement because sensor A is BAP, DC1, or DY command.
unattached or uncalibrated.

61 Same as Error 60 above, but for sensor B.

62 Unable to set up sensor A to perform a This may be set due o receipt of a MAP,
modulated measurement (MAP, PAP, or BAP), BAP, DC1, DY, BSTE, BSPE, or BTDP
because the sensor is rot a modulated sensor or command. When one sensor is set up to
because the instrument is currently set up to perform a modulated measurement, only
perform two-sensor measurement. OR: Unable to one sensor al a time may perform
modify 2 BAP measurement because the sensor measurements {Iwo-sensor operation is
is not 2 modulated sensor. prohibited).

63 Same as Error 62, but for sensor B.

67 Unazble to activate Peak Hold or Crest Factor This may be set due to receipt of a CR] or
features. PH1 command. Peak Hold and Crest

Factor can be enabled only in MAP, PAP,
or BAP modes.

68 Unable to initiate fast measurement coliection Verify sensor and measurement mode
mode. selections.

69 Unable to perform a two-sensor operation This may be due to receipt of an AD, AR,
because one sensor is currently set up to perform | BD, or BR command.

a modulated measurement (MAP, PAP, or BAP).

70 Entered peak sensor A data error. Check entered data.

71 Entered peak sensor B data error. Check entered data.

72 Entered peak sensor A delay out of range. Check entered delay.

73 Entered peak sensor B delay out of range. Check entered delay.

74 Entered peak sensor A trigger out of range. Check entered trigger value.

75 Entered peak sensor B trigger out of range. Check entered trigger value,

76 Sensor EEPROM data entry has error. Check eatry data.

77 Sensor A does not exist. Check sensor A. This error code refers

only to the EEPROM command.

78 Sensor B does not exist. Check sensor B. This error code refers

only to the EEPROM command.

79 Measurement settling target for auto-average Value must be 0.10% to 100.00%.
mode is cut of range.

81 Duty cycle out of range, Valne must be between 0.001% and

99.999%.
82 Frequency value out of range. Value must be between 0 Hz and
100 GHz.

85 Resolution value out of range. Value must be between 0 and 3.

90 GPIB data parameter error. Check, then re-enter with valid prefix.

91 Invalid GPIB code. Check, then re-enter with correct code.
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Table 3-15. Other Codes Contained in the Status Message

Position Significance Codes
BB Operating Mode 00 = Sensor A 08 =Cal A
01 = Sensor B 09 =Cal B
02 =A/B 10 = Ext Cal A
03 = B/A I1=ExtCal B
04 = A-B 20 = Peak A delay
05 = B-A 21 = Peak B delay
06 = Zercing A
07 = Zeroing B
CC & ce Sensor A range Manual Range: Auto Range:
& Sensor B range 01 =1 iI=1
02=2 12=72
03 =3 13=3
04 =4 14 = 4
05=35 15=35
DD & dd Sensor A filter Manual Filter: Auto Filter:
& Sensor B filter 00=20 10=0
01=1 I1=1
02 =2 12=2
03=3 13=3
04 =4 14=4
05=35 15=35
06 =6 16 =6
07 =7 17 =7
08 =8 I8=8
09 =9 i9=9
E Measurement Units 0 = Watts, 1 = dBm
F Active Entry Channel A=A B=B
G Calibrator Qutput Status 0=0ff,1 =0n
H REL Mode Status 0=0ff,1 =On
i Trigger Mode 0 = Free Run, I = Hold
I Group Trigger Mode 0=GCTO, 1 = GTl, 2 = GT2
K Limits Checking Status 0 = Disabled, 1 = Enabled
L Top Line Limits Status 0 = In limits
1 = Over high limit
v Bottom Line Limits Status 2 = Under low limit
N Offset Status 0=0ff ] =0On
Duty Cycle 0=0ff, ] = On
Measurement Units 0= Watts, ] = dBm, 2 =%, 3 =dB
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3.31 Store and Recall

The instrument’s current configuration can be saved in a register for later recall.

3.31.1 Saving a Cenfiguration

The commands for saving the instrument state are based on the ST function code:

ST r EN

The variable r identifies the register in which the instrument’s configuration is to be saved {and from
which it can later be retrieved). The value of r can be any number from 1 through 20.

A terminating suffix (EN) is required.

Example:

OUTPUT 713;"ST12EN" | Save the current instrument configuration in register 12

& NoTE: Register O contains the previous state of the instrument; fo recover from
an accidental preset, recall the configuration from that register.

3.31.2 Retrieving a Configuration

The commands for recalling a configuration from a register are based on the RC function code:

RC r EN

The variable r identifies the register in which the instrument’s prior configuration has been saved (and
from which it is now to be retrieved). The value of r can be any number from 0 through 20.

A terminating suffix (EN} is required.

Example:

OUTPUT 713;"RC3EN" ! Recall the configuration that was saved in register 3
QUTPUT 713;"RCOEN" ! Recali the prior configuration (this command is used to
1 recover from configuration errors)

3.32 Units

Logarithmic or linear measurement units are specified by simple commands consisting of the function
codes LOG and LIN.

Examples:
OUTPUT 713;"LG™ I set Log units (dB or dBm)
OUTPUT 713;"LN" I set Linear units (Watls or %)

These commands affect all types of measurements, except for the fast measurement collection modes.
These modes always return measurement readings in dBm.
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3.33

3.33.1

3.33.2

VpropF Feature

The VpropF feature (voltage proportional to frequency) provides a means of indicating to the 8340C the
approximate frequency of the signal that it 1s measuring, so that the appropriate cal factor can be applied.
The frequency is indicated by means of a variable voltage input. The §540C reads the voltage as an
expression of frequency, and applies the proper cal factor from the table stored in the sensor EEPROM
(interpolating for frequencies that fall between {hgt stored values).

In order for the 8540C to intérpret the input voltage input correctly, it is necessary to specify the starting
point (that is, the frequency at zero veolts) and the slope (the rate at which voltage increases with
frequency).

Enabling & Disabling VpropF

Commands related to the VpropF function are based on the function code VPROPE The command
format, for purposes of activating or deactivating the VpropF feature, is as follows:

VPROPF AorB STATE ON or OFF

The variables A and B are used to specify Sensor A or Sensor B.
The vartable STATE indicates that the VpropF feature is being enabled or disabled.
The variables ON and OFF are used to enable or disable the VpropF function.

Examples:
OUTPUT 713,"VPROPF A STATE ON" ! Enable VpropF for sensor A
OUTPUT 713;"VPROPF B STATE OFF" ! Disable VpropF for sensor B
Configuring Vprop¥

The command format, for purposes of configuring the VpropF feature, is as follows:

VPROPF AorB MODE f s

The variables A and B specify Sensor A and Sensor B.

The variable MODE indicates that the VpropF feature is being configured (that is, the start frequency and
slope are being specified).

The variable f indicates the start frequency (that is, the frequency at zero volts), expressed in Hz. The
start frequency must be less than the upper frequency limit of the sensor.

The variabie s indicates the slope of the VpropF (that is, the ratic of input voltage to input frequency),
expressed in V/Hz. The value must be between 1E-12 and 1E-8.

CUTPUT 713;"VPROPF A MODE 2.00E9 1.00E-8"
! Configure the VpropF feature for sensor A as follows:
! 2.00 GHz start frequency
! 1.00 Volt per GHz slope
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3.34 Zeroing

The commands used for zeroing of a sensor are based on the function code ZE. The command format is:

AE or BE . A=

The prefixes AE and BE are used 1o specify Sensor A or Sensor B.

Examples:
QUTPUT 713;°AEZE" ! Zero sensor A
OUTPUT 713;"BEZE" | Zero sensor B

& NOTE: If the sensor is attached to an RF source, the source must be turned off
prior to zeroing. Zeroing before calibration is not necessary; zeroing of the sensor
is part of the sensor calibration process.

The following is an example of 2 GPIB program to zero a sensor. It is strongly recommended that this
format be followed for remote zeroing. Note that the service request feature is used to determine when
the zero has completed; this will result in the gquickest zeroing routine.

Zero: ! zero routine

ON INTR 7 GOSUB Srq_interrupt ! setup serial poll interrupt jump location
ENABLE INTR 7,2 ! enabie SRQ interrupts :
OQUTPUT 713;""SREDO10" I set service request mask to 2
QUTPUT 713;"C8" I clear status byte

CUTPUT 713;"ZE" ! start zero

Flag=0 ! reset control flag

WHILE Flag=0 P wait while zeroing

END WHILE

RETURN

Srg_interrupt: ! SRQ interrupts jump here
OUTPUT 713;"8TB?"

ENTER 713;State

IF BIT(State, 1) THEN
PRINT “GOOD ZERQ”

ELSE
IF BiT(State, 3) THEN

PRINT “BAD ZERO”

ENDIF
ENDIF
QUTPUT 713,"CS" ! clear status byte
Flag=1 ! set control flag true
RETURN
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4.1 General

This chapter provides a functional description of the circuits used in Series 8540C power meters. The
circuits are contained in the four printed circuit boards listed in Table 4-1:

Table 4-1. 8540C Circuit Board Assemblies

Reference Nomenclature Assembly Schematic
Designation Drawing Part # Diagram Part #3
Al CPU PC Bd Assembly 21693 21694
A2 8541C Analog PC Bd Assembly 30164 30165
A2 2542C Analog PC Bd Assembly 30173 30165
A3 Front Panel PC Bd Assembly 21229 21230
Ad LCD Display Assembly 21240 21703

The 8540C Interconnection Diagram (see drawing no. 30161 on page 8-3) shows how the assemblies are
connected to one another. Also see Figure 4-1 for a block diagram of the CPU board interconnection.
Most of the electrical circuitry resides on the CPU PC Board (A1) and the Analog PC Board (A2). The
CPU interfaces with the Analog assembly through connection A171/A2P1. The CPU also connects to the
Front Panel assembly (A3) that provides the keyboard interface and the LED status indicators, and to the
LCD display assembly (A4).

Various cable connections are provided on the 8540C’s rear panel. The GPIB connector communicates
with the CPU board through connector J3. Three rear panel BNCs connect to the CPU board, and two
rear panel BNCs connect to the Analog board. J§ on the CPU assembly is used for in-house development
and testing, and for the Time Gating (Option 11} PC board.
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4.2  CPU PC Board (A1)

AV —
POWER

ISV = gupply [ AC
12 MHz ~i3v
CLOCK

. 88000 | L [
INTERRUPTS oy > GPIB < > | IEEE-488
— N

10 FRONT | | 8279 <;: ““““ﬂ> RAM BANKC D
PANEL KEYS |
] T D | RAM BANK T BATTERY

ROM BANK O

ROM BANK 1

T 8255

TG FRONT —
SANEL LEDs | - e —
— — ROM BANK 2

TO FRONT
PANEL LCD <

_ LN 7O ANALOG
BUFFERS <~—> 2C BOARD

Figure 4-1. CPU PC board block diagram

421 Power Supply

As shown on page 8-4, AC main power (110 or 220V) is applied to transformer T1. One 8.4VAC and
19VAC outputs from T1 are supplied to the DC power supply on the CPU board. The DC power supply
produces the +3VDC and +15/-15VDC required by various circuits in the meter, is shown on page 8-8.

The T1 wansformer’s 8.4VAC and 33VAC enter the DC supply through J9. CR6 rectifies the 8.4VAC io
an unregulated 8VDC. C54 and C6 provide filtering, and the unregulated voltage is applied to regulators
U37 and U38. The U37 regulator supplies 5V (at 0.5A) required by the front panel LCD display’s
backlight. U38 supplies 5V required by all of the digital circuitry. TP12 and TP13 are available to test the
level of the 5V supply. CR7 rectifies the unregulated voltage of the +16.5/-16.5V filters which is applied
to U39 and U40 through C9% and C12. U39 is the +15V regulator, and U40 is the -15V regulator. TP14
and TP15 are available to test these voltages.
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4.2.2

4.2.3

Battery Back-Up

A 3.6V lithium battery is used for non-volatile RAM backup for system configuration storage registers.

TP16 & TP17 and R29 are used as a current draw monitor for the battery. If the battery is supplying too
much current, it will be shown as the voltage drop across R29. Typically, the non-volatile RAMs should
draw about 3 pA from the battery. This will produce 3 mV across TP16 & 17.

Circuit Description

Y1 (shown in the upper left corner of page 8-6) is a 24 MHz crystal oscillator that provides the main
clock signals for the circuitry. ULA is a divide-by-two counter that outputs 12 MHz. This 12 MHz is used
by the 68000 microprocessor, U9, so that U9 is running at a 12 MHz clock speed. The clock is further
divided down for other uses at U2. U2 also provides wait states when accessing peripherals. UITD/E/F
and U16C&D provide U9 with decoding of the status lines for auto vector interrupts. U16A provides an
upper data byte write signal, and U16B furnishes the lower data byte write signal.

The 68000 microprocessor (U9) is a 16-bit component with a high 8 bits and a low 8§ bits. Most 8§ bit
peripherals operate using the low 8 bits with only those devices requiring more than 8 bits using the high
8 bit data. (e.g. the ROM and RAM use both upper and lower).

U4 is a PAL (Programmable Logic Device) that provides address decoding for RAM Banks 0 and 1, and
ROM banks 0, 1, and 2. U4 pin 15 is a chip select for all peripherals. The signal from U4 goes to U18
which further decodes address signals into various port chip selects. The U4 and U2 ICs provide the wait
state function. When U4 decodes ROM or RAM it immediately passes back DTAK via pin 12 of US.
When it encounters a peripheral device address (when pin 15 is low for the chip select), DTAK is held
off until a signal is received on pin 1. The pin | signal comes from the wait state generation of U2. The
sequence is: The address strobe comes on, U4 Tooks at the address lines and detects that it is 2 peripheral
being addressed, and the chip select from U4 pin 15 goes to pin 2 of U2. UZA then starts counting down
until pin 6 comes true (through jumper D) which happens 8 clock cycles later (a wait state of 8). The
signal gets passed to pin 1, and then U4 passes DTAK (pin 12) to the U9 processor. By this method,
various wait states can be generated with jumpers A, B, C, and D (1, 2, 3, and 4 wait states). (ROM and
RAM are always 0 wait states so DTAK passes right through.)

The RAM 1 chip select is passed through U10 which is a nonvolatile RAM controlier. This chip will only
chip select to pass through from pin 5 to pin 6 if pin 8 has a valid 5V of power supplied to it. When the
power supply is off and pin 8 no longer has 5V applied to it, U10 will automatically stop chip selects
from passing through. It automatically routes pin 2's power (instead of routing pin 8's power) from the
backup battery to pin 1 which is the battery voltage for RAM Bank 1. This means that when power is
turned off, no memory is lost and chip select is disabled to stop any memory writes from occurring that
could corrupt the data.

U22 provides the reset for the processor, U9. When the power is turned on U9 asserts the reset line,

pin 5, for 250 ms. That signal is buffered by U20A&B (open collector drivers) that cause the reset of US.
When U9 is reset it re-asserts pin 18, buffered by U17A, which provides the reset signal. This can be
tested at TPS8.

R2 and R3 divide down the unregulated supply voltage and provide pin 1 of U22 with a threshold

voltage. When the power supply has been turned off, U22 will detect this by seeing a voltage change in
the pin 1 voltage. When the voltage drops, it will assert the interrupt, pin 7 of U22. This tells U9 that the
power is being turned off, and that it should complete any current operations before the power is removed.

U21 provides encoding of the interrupt signals by an 8 line to 3 line encoding routine. Interrupt 0is not
used. Interrupts 1 through 7 can be enabled or disabled by removing or replacing jumpers A through G.
Jumper H disables all interrupts so that it is not necessary to remove A through G if this is desired.
Interrupt 1 occurs when a sensor is connected or disconnected. Interrupt 2 is used with the rear panel
BNC trigger. Interrupt 3 occurs when any GPIB bus activity is in progress. Interrupt 4 occurs when a
front panel key is depressed, and interrupts 5 and 6 are available for programmable timing provided by
U26 (currently not used). Interrupt 7 is used when the power supply is shut down.
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U26 is one of three programmable times used in the systern. These timers divide down the supply clock,
clock 0, 1, and 2, which are all 0.75 MHz clocks that can be programmed to provide different clock
signals. Presently, 126 is not used (for future development).

U8 (a Texas Instrument 9914 GPIB controller chip) is a peripheral chip used for GPIB affectivity. Ub and
U7 provide buffering of GPIB signals before they are sent out over the bus. pin 1 of U7 programs the
GPIB bus to be a master controller or a talker/listener device. Presently, only talker/listener modes are
used in the 8540C Series meters. U23 is an 8279 keyboard controller that provides keyboard scanning
and key press detection. It also provides an 8 key buffer. U19 is a 3 to 8 line decoder used for column
and row scanning which are detected by pins 1, 2, 38, 39, and U23. When U23 detects a key press, it
asserts interrupt 4 from U24A. U22, U23, U24, and U25 provide pull ups for the keyboard matrix. U25 is
a P1A (Peripheral Interface Adapter) used to program the 20 front panel LEDs.

pin 10 of U25 provides drive for the single LED on the CPU board, DS1, that is used for internal testing.
Pins 11, 12, and 13 are auxiliary signals which are presently not used. The battery interfaces with U27
and UZ8. Each of these devices typically draw 1 pA, for a total battery dissipation of approximately 3 pA.

There are additional signals present at U3. pin 4 drives Q! which, in turn, drives a piezo-electric beeper
for front panel audio signals. pin 3 of U3 resets the trigger latch, U1B. pin 2 is an output buffered by
U24E which is the RF blanking signal used to turn off the source RF during zeroing. This is done
automatically through I7. pin 18 is the trigger latch input from UlB. The normal sequence of operation
for the external trigger signal is: The trigger input signal is applied through the TRIGGER INPUT BNC
connector, J4, on the rear panel. R11, R12, CR2, and CR13 provide input protection for U24B which
buffers the trigger signal and acts as a Schmitt trigger. The trigger can either assert Interrupt 2 to provide
edge detection, or be latched by U1B for level detection. UIB can be set by asserting pin 13, and then
unasserting pin 13 which sets the latch ready for a new trigger signal which is read by pin 9. U3, pin 19,
is ap input from U24D which is for future use. R11, R14, CR4, and CRS also provide input protection.

The CPU Board connects to the Analog Board via J1. Bus signals are buffered by Ul12 and U13 which
are bi-directional devices that buffer the 16 data lines, D0-D15. These tri-state buffers are only active
when the Analog Board is chip selected via CS Analog (pin 12 of U18). All 16 data lines are sent 1o the
Analog Board, but only 4 addresses (AQ - A3) are buffered by Ui4A. Reset, not read/write, read/not
write, and the lower data write signals are also buffered.

The Chip Select Analog is further decoded into 8 additional chip selects for the Analog Board by U135
which then outputs ACS0 through ACSI. '

Referring to Sheet 2 of the Al Circuit Schematic (page 8-7), the DIP sockets that the ROMs and RAMs
are mounted in are configured to accept either 512K or 1M devices. 512K devices are 28 pin components
that have to go into 32 pin sockets. When this is done, pins I, 2, 31, and 32 are not used, which means
that the 512K device is occupying pins 3 through 30 of the socket. The difference in address decoding
between 512K and 1M devices is provided by PAL U4.

The ROM and RAM banks are word addressed. The necessary reads and writes are done in 16 bit words.
Each chip in the bank provides 8 bits (or 1/2 of the word). For example, ROM Bank 0 is composed of
U35 and U36. U35 is the lower 8 bits, and U36 is the upper § bits of data. U33 and U34 are ROM

Bank 1, and U31 and U32 are ROM Bank 2.

RAM Bank 0 is only loaded if Option 02 (128K Buffer) is specified. This option provides more memory
buffer for the fast measurement collection. RAM Bank 0 is volatile RAM (losses memory when power is
turned off). RAM Bank 1 is composed of U27 and U28 which are non-volatile because they are
connected io the backup battery.

Connection J6 interfaces the .CD display with the CPU Board. R26, R27, and R28 provide current
limiting for the LED backlight of the display (draws approximately 1/2 Amp). The resistor divider

network, R16, is used to provide contrast adjustment for the LCD display. U11B buffered by U24F
provides a decoded data strobe.
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4.3
4.3.1

Analog PC Beard (A2)

Circait Description

Sheet 1 of the Analog (A2) Circuit Schematic (see page 8-11) shows the Channel A sensor amplifier used
with both the 8541C and 8542C. Sheet 2 on page 8-12 covers the Channel B sensor amplifier circuits
used with the 8542C only. Also see Figure 4-2 for a block diagram of the Analog board interconnection.
Since these are essentially duplicate circuits (the differences will be described), this discussion will
mainly focus on the Sheet 1 components. The sensors are connected from the front panel through W6I1
which enters the Analog Board through I1 for sensor A and J2 for sensor B, The detected DC voltage
from the sensor is a differential voltage applied to pins 3 and 4 of J1. This differential voltage goes to
U25, which is a FET chopping circuit. The outputs are pins 7,10 and 2,15 of U25. An incoming signal
can either be fed straight through or inverted. The signal is fed straight through when CHAMCHP is
high; it is fed through in the inverted mode when CHAMCHP is low. This provides chopper stabilized
amplification when low power signals are being received by switching the FET switch from the inverting
to non-inverting mode and back again at a rate of 300 times per second.

gmm-z.w
OFFSET AMD BIAS
DAC d L 24V
! !
> AD
Low
CHANNEL A — CHOPPER | byt
AMP AMP AMP  1DKHz
X1,8, X8 X418
84, 512
gm-z.w
OFFSET o AD BIAS
DAC I, Y
AD
LOW
CHANNEL B — CHOPPER E | PAGS
AMP AMP AMP 10 KHz
X1, 8, X1,8 X1,8
64, 512
THERMISTOR
POWER
SENSOR
ATTENUATOR
L -y OSCILLATOR CONTROL
Lo 20, a0, 40 +10.dBm TO +20 dBm € ciocint

Figure 4-2. Analog PC board block diagram
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There are three stages of gain in the analog processing chain. All three states are gain programmable and
fully differential. Stage 1 is made up of two identical composite amplifiers. The positive half of stage 1 is
composed of amplifiers U29, U46, U48 and RF JFETs Q13-16. U29 is a precision amplifier, which
handles the dc and low frequency portion of the signal. The high frequencies are handled by U48, which
is buffered by the two JFET source follower stages and ac coupled at about 30 Hz by C94 and C98.

The outputs of U29 and U48 are combined in U46, a high speed unity-gain buffer. The gain of the stage
is selected by feeding the output back through different points on the resistor ladders. Analog switch U31
connects different points on the resistor ladders back to the inverting input of the composite amplifier.
The resistor ladder consisting of R12, R25, R26, R36 and R270 is used for gains of 1, 8, agd 64. The
ladder made up of R21, R112 and R190 is used for the 512 gain setting.

The U47 analog switch performs two functions. For low bandwidth sensors such as 80300 or 80400, the
high amplifier is switched out to reduce noise and achieve good pulse response at high gain. The other
half of U47 switches in band-limiting resistor R42 when the high-speed amplifier is switched in and it is
set for unity gain.

Stages 2 and 3 are identical differential amplifiers. Each can be set for gains of I and 8. For stage 2,
analog switch U62 selects one of two points on the resistor ladder consisting of R43, R243 and R145.
C231 and €246 on stage 3 limit the bandwidth when that stage is set to a gain of 8.

An offset voltage from DAC, UI7 (sheet 3) is injected into the amplifier chain at two different points,
For all but the highest gain setting of stage I, the offset is injected at the input of stage 2. When stage 1
is set for a gain of 512, the offset is injected at the input to stage 1. Analog switch U56 routes the offset
voltage tot he proper path. U54C and B buffer the offset voltage path to stage 2 input. U54A and D
buffer the path to stage 1 input. U56 switches the deselected path to analog ground so that no offset or
noise is injected at that point.

Sheet 6 of the A2 Circuit Schematic shows the last stage in the analog chain and the analog-to-digital
converter. U26 is a unity gain differential-to-single-ended stage, which drives the input of the A/D
converter, U91. A bias voltage from amplifier U25 is also summed into U26. This bias voltage sets the
A/D input at -2.4V. The A/D input voltage range is -2.5V to +2.5V. The bias voltage allows negative
excursions in voltage due to noise. When the chopper is enabled, analog switch U90 synchronously
alternates the bias voltage between -2.4V and +2.4V. This allows the A/D to measure the inverted signals
during chopping. The bias voltage is derived from the A/D 2.5 V reference voltage using resistive
dividers R63 and R68, and R73 and R261 in the non-inverted and inverted modes respectively.

Refer to Sheet 2 (Channel B) of the A2 Circuit Schematic (page 8-12) which is exactly the same as
Channel A (with different component numbers).

Each detector has a thermistor included in its housing so that the power meter can read the temperature
of the sensor. The voltage from that thermistor is applied through J1-J6 (for channel A) and amplified by
a gain of 2 by U39D. Channel B’s sensor voltage comes through J2-J6 and is amplified by U39A. The
amplified versions of the thermistor voltages are applied to different inputs of the multiplexed A/D, U22
(sheet 3). The software continuously monitors those inputs to check for the presence of a sensor. When a
sensor is present, the software uses the thermistor voltage in a temperature compensation algorithm.

U22 also reads the voltage from the 33 VpropF connector. CR15 provides input protection and U38A is a
unity-gain buffer. The output of U38A is applied to the U22 A/D through voliage divider R51 and R52.
This attenuates the maximum VpropF voltage of 10V down to the 2.5V that the A/D requires. U23 is a

3 volt regulator and supplies U22 with Vdd.

The sensors also have EEPROMs that connect to the system through a serial interface. Channel A uses
J1-13 for the clock and J1-12 for the data. This is a bi-directional device wherein data needs to be written
to the sensor and also read to the sensor. U41:2 buffers incoming data, and U41:3 buffers outgoing data.
Q2 provides the necessary open collector interface. U18 supplies the clock during a read or write action.
The clock signal is buffered by U41:1. Channel B has a duplicate circuit consisting of U41:3,4,5 and Q3.
DC supplies of +5V and 12V are also routed to the sensors. The 12V supplies are routed through RT3
and RT4 which are used to provide solid state fusing in case of any shorts. These are resettable solid state
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4.3.2

fuses which do not need to be replaced. The +5V can be switched on and off. This is buffered by Q8
which can enable or disable Q1. U113:1 and :2 buffer sensor control lines for gain and chop respectively.
U113:3 and :4 perform the same function on channel B.

Analog Board Control Lines

This section describes the various control lines on the analog board. The names of the control lines are
identical for channels A and B except for the letter B, which is shown in parenthesis.

Stage I Gain

Control of stage 1 gain requires setting two sets of switches. One set of switches sets the gain. The
control lines are CHA(BYMX1A1 and CHA(B)MX!AO and come from U104, The other set of switches
adjusts the frequency compensation for the amplifier in unity gain to keep it reliably stable, and
disconnects the high speed amplifier for low bandwidth sensors. The control line CHA(B)COMP controls
the compensation of stage 1. CHA(BYWBWR controls the connectivity of the high speed amplifier. These
control lines come from U21. The following defines the settings and gain of Stage 1.

CHAB)MX1A1 CHA(BIMX1A0 Gain CHA(B)COMP CHA(B)WBWR

80600 and Higher Sensors
0 0 512 o 0
0 1 64 i 0
1 0 8 i 0
1 i 1 G 0
All Gther Sensors
0 0 512 0 1
4] 1 64 1 1
1 0 8 1 i
1 i ¢ 1

Stages 2 And 3 Gain

Each of these gain stages has its own gain setting switch. Control line CHA(B)MX3A1 controls stage 2
gain, and CHA(BYMX3AO0 controls stage 3 gain. These control lines come from UZ21. The following
defines the settings and gain of stages 2 and 3.

CHA(BIMX3A1 CHA({B)MX3A0 Stage 2 Gain Stage 3 Gain
o 0 8 8
I} O 1 8
1 1 1 1
CW Filter (Gain Range 6)

This filter is switched in (logic high) when all gain stages are at maximum gain. Its control line,
CHA(B)FILT, is a 4-input NAND function of the four gain control lines. This control lines comes from
Uzl.
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Chopping

There are two contrel lines for chopping. The CHA(BYMCHP line performs the chopping function by
switching the U28 analog switch {channel A). This control line comes from U104. The other line,
CHA(B)BIAS flips the polarity of the A/D bias voltage to match the chopping polarity. This line comes

from U21.
CHA(BMCHP CHA(B)BIAS CHOPPER POLARITY
0 1 Invert
1 0 Non-invert
0 1 Invert
1 0 Non-invers
Sensor Gain

The amplifier in the sensor has two gain settings. This is controlled by a line from U21 called
CHA(B)SGN. The assignment is as follows:

CHA(B)SGN Gain
0 1
1 8
Sensor Chopper Control
The chopper in the sensor is controlled by a line from U104 called CHA(B)SCHP. The assignment is as
follows:
CHA{B)SCHFP Chopper Polarity
0 Non-invert
1 Invert
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4.4

Calibrator Module

Sheets 4 and 5 of the A2 Circuit Schematic (pages 8-14 and 8-15) cover the interconnections for the
Calibrator circuit. The Calibrator Module is located on the Analog PC Board. 1t is basically the heart of
the 8540C Series Power Meters in that it is a patented system that allows the power sensors to be
calibrated against an internal thermistor power standard (see Figure 4-3). In contrast to the conventional
fixed-level calibrators, the 8540C calibrator produces a range of power levels over a 50 dB dynamic
range to an accuracy of a few thousandths of a dB.

PROGR AM! e — :
OGEAWABLE SENSOR TG BE
ATTENUATOR RN

0, 10, 20, 30, 40 dB CALI

4

( Thermistor in
Rl Temperature—Stabilized
N

Environment i
R - i
GEN N ! P Belancing
v Bridge
o - | )
ower GM M |<
Conirol IS
& }

L

BAND R, R
PASS Lo :
IV
/4
Seif—

Programmable ! L Chowe
| Differenticl - T
V ' Bridge Voltage Ambient Bridge
v Voltage Sample

& Hold Circuit

Figure 4-3. Calibrator internal power standard

The thermistor is mounted in a self-balancing bridge configuration using DC substitution in the bridge. In
this arrangement, the thermistor is maintained at a fixed operating point and the DC power in the
thermistor, Poc, is related to the RF power, Pgrr, by the simple relationship:

Poc + Pge = Paysient = constant

The constant, Pamprxr, is found by turning the RF power off and measuring the ambient voltage,

V ampient, to which the self-balancing bridge settles. The advantage of this approach is that the linearity of
the thermistor-leveled oscillator is limited only by the accuracy with which DC voltages can be measured
and the stability of the RF calibrator. To ensure exceptional stability, the thermistor assembly is enclosed
in 2 temperature-stabilized environment and a low drift sampling circuit is used to hold the ambient
bridge voltage. The RF power can then be programmed by controlling a difference voltage, 8V, at the
summing node. The power is related to the voltage by:

Vauprewr OV — 8V _ V2

Pre = % “ZQT
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This permits the RF power to be precisely controlied over a dynamic range of about 12 to 15 dB. The
dynamic range is extended using a switched attenuator, the properties of which are determined using the
thermistor-leveled oscillator itself. The effective attenuation (including all mismatch effects) of each
attenuator relative to the next is measured by finding a pair of powers, one for each attenuator, that
produces identical signals from the sensor under test. Because the sensor under test is used at a fixed
operating point, no knowledge of its detection law is required.

441 General
The operation of the various circuitry functions of the Calibrator Module can be understood more easily
if the circuits are discussed individually. The 11 functional sections of this module inciude the following:
I. The 50 MHz oscillator, Q4, and its current control circuit consisting of Ul6D, Q5, and
uzc.
2. The RF output circuit consisting of the low pass filter, the stepped attenuator, and the
connector and cable to the front panel of the 8540C meter.
3. The oven that maintains the control thermistor at a constant 60° C is located on the small
board attached to the bottom of the heater transistor, Q1. The board has two thermistors,
RT1 and RT2, and Q7, the conirol transistor.
4. The thermistor bridge used to measure the RF power by DC substitution, consisting of
RTi, Ul, and Q6.
5. The track and hold circuit that remembers the ambient bridge voltage, using U2B, U8D,
and U3A.
6. The 14-bit DAC and reference supply used to measure the ambient bridge voltage and
control the RF output level, made up of U11, U7, USA & B, U6, Ul6A, Ul3, Ul2, U4, and
U1s.
7. The correction circuit used to measure the temperature of the pin diode attenuator so that a
correction for the temperature dependent loss of the diodes can be corrected, consisting of
RT2 and Ui6C.
8. Sensor NV (Non-Volatile) RAM control circuit, U41D/E/F, Q3, and U18.
9. Calibrator NVRAM control circuit, Ul4 and UlS.
10. Sensor interrupt contrel circuit, U9, Ut0A, U40A/B/C, and U3%A.
11. The digital conirol circuit consisting of U18, U15B/C, U10B/C, U9B, and Ul5A.
442 50 MHz Oscillator
The first section of the Calibrator Module Assembly circuitry consists of a colpits oscillator circuit with a
controllable power output. The output power is measured by the thermistor bridge and set by varying the
DC current through Q4. This current is supplied by a voltage to current converter circuit consisting of
U16D, (5, and U4. The power generated by Q4 is nearly linearly related to the current through it. Thus,
the voltage from U4 that is converted to current by U16D and Q5 is linearly related to the RF power
generated. When the calibrator is set for 0 dBm, the voltage at U4-6 is near O volts.
443 RF Output
The 50 MHz oscillator output is capacity coupled to the low pass filter, L.13, L14, L15, and associated
capacitors. The resultant harmonic-free RF is applied to the switched pin attenuator, CR8 - 14, and
associated resistors and control amplifiers 1719 and U16B. The first section is 10 dB, the output section is
20 4B, and a resistor between sections adds another 10 dB. Thus, the output power can be programmed
from +20 to -30 dBm.
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444 Oven

The measuring thermistor is maintained at a constant 60° C by being mounted on the heater transistor,
Q1, which is driven from the sensing thermistor RT2 by way of the Q7 current amplifier. RT2 is mounted
very close to RT1 so that both are maintained at the same temperature. When RT2 gets to a temperature
of 60° C, the voltage across it is just enough to maintain drive to the heater. This condition will be
maintained regardless of the ambient temperature.

4.4.5 Thermistor Bridge

RT1 is connected in a self-balancing bridge circuit which will deliver just enough power to the thermistor
to keep it at 500 ohms. Thus, if part of the power delivered to it is from the RF generated by the
oscillator and the rest is from the DC current of the bridge, then by reducing the amount of DC power,
the circuit will increase the drive to the oscillator as needed to keep the total power in RT1 constant. It is
only necessary to measure the amount of DC power reduction to know the amount of RF power present.
In this way, a precisely known RF output level can be established.

4.4.6 Track & Hold and DAC

In order to know how much power is being added by the oscillator, it is necessary to measure the power
delivered to the thermistor with no RF present. This is done by turning off the oscillator power (closing
switch U2C), and then measuring the voltage out of the control bridge. This is known as the ambient
bridge voltage. To make this measurement, the following conditions are established: USD and U2B are
switched open, and USA & C switch closed. Then, by using the DAC, U13, a successive approximation
measurement of the voltage is made. Note that the output of the DAC is connected to one input of U4,
and the bridge is connected to the other. Thus, it becomes a comparator that will make it possible for the
computer to tell when the output voltage of the DAC is greater than the bridge voltage, and so complete
the successive approximation. Once this is done, the DAC is set for OV output, USA is opened, U8B is
closed, USD and U2B are closed, and the track ard hold capacitor, C39, will charge up to the voltage
which represents the zero RF power condition of the bridge. When the oscillator is turned on by U9C,
then the sampling switch, U2B, will open and allow C39 to supply this RF OFF condition to the
measuring circuit. Any voltage from the DAC will now reduce the amount of DC power being delivered
to the thermistor bridge, and the control circuit will add just enough current to the oscillator to cause its
output to add back that much RF power into the bridge.

4.4.7 Correction Thermistor Circuit

The compensation thermistor is mounted near CR13 to sense the temperature of the 20 dB attenuator
section that is used to produce the 0 dBm output. This is the only absolute power specified. All other
power levels are measured by the software relative to 0 dBm.

4.4.8 Calibrator NVRAM Coentrol Circuit

The calibrator serial number and the correction constant for the 0 dBm output level, as well as the date of
calibration and password for rewrite access, is contained in 2 Non-Volatile RAM. The read and write for
it is provided by the parallel peripheral interface (PPI) U18. Before allowing access to the NVRAM, the
software looks for a logic 1 on port A, bit 0 of the PPI and, if that is present, it asks the operator for the
password. If the correct password is supplied, then the collected data will be written into Ul4. If the
jumper W1 is set to supply a logic O to the PPI, the operator will then have write access to Ul4 without
needing a password.

4.4.9 Sensor NVRAM

Each sensor has a NVRAM which is used to store all of the calibration constants, the date of calibration,
place of calibration, etc. This NVRAM is also password protected, but has no hardware switch to defeat
it. ‘The read/write control for it is furnished by U41A/B/C, U41D/E/F, Q2, and Q3 which control the 5V
supply in order to reduce the amount of heat in the sensor, as well as reducing the noise from the supply.
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4.4.10

Sensor Interrupt

Each time a sensor is connected or disconnected from the 8540C, a CPU interrupt is generated by causing
the thermistor voltage change to set a latch which signals the CPU that it needs to check for a sensor
change. The latch is driven from a window comparator, U35D and U40A & B. This comparator is driven
from capacitors which are connected to each of the thermistor lines from the sensors. The latch is enabled
or cleared by a signal from the PPI, U18.

4.4.11 Digital Control Circuit
The digital conirol circuit is the interface between the CPU and the preceding functions.
4.5  Front Panel PC Board (A3)
(Refer to the Circuit Schematic on page 8-18.)
The Front Pane] PC Board circuitry is comprised of a 4 X 4 keyboard matrix, and circuitry to interface
the 20 front panel LEDs to the CPU board (see Figure 4-4).
KEYBOARD MATRIX
From 8279 ]
(CPU BOARD) i
from 8255 |
{CPY BOARD) | moomom—t LEDS
F 68000 §F—
rom i
(CPU BOARD) % ) LCD
Figure 4-4. Front panel PC board assembly
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5.1

5.1.1

512

Calibration Procedure

This chapter includes procedures for calibration and performance testing the Series 8540C Universal

Power Meters.

Introduction

If any of the instrument’s performance characteristics cannot be calibrated within specification, refer to
the troubleshooting procedure in Chapter 6.

Equipment Required

Table 3-1 lists the equipment required for calibration of the 8540C power meters.

Table 5-1. Equipment Required for Calibration

Description Representative Modetl Key Characteristics
CW Thermistor Power Meter HP 432A Var and Veowr availabie externally
Thermistor Mount HP 478A-H75 <1.07 VSWR @ 50 MHz

{30 dB return loss)
Accuracy £0.5% @ 50 MH:z

Digital Voltmeter (DVM)

Fluke 8842A

+0.05% accuracy & 1 pV resolution

Directional Coupler, 10 dB

Mini Circuits
ZFDC-10-1 10 dB

<1.15 SWR @ 50 MHz

Step Attenuator, 0 to 90 dB
in 10 dB increments

Weinschel
Model AC 118A-90-33

<1.15 SWR @ 50 MHz
+0.1 dB astenuation

RF Source (Signal Generator)
(High Power)

Wavetek Model 2405
Option XP

+22 dBm @ 50 MHz

Low Pass Filter

Integrated Microwave
Model 904 881

>30 dB attenuation @ 100 MHz

GPIB Controller for IBM PC

National PC2/2A

With driver software
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Calibrator Output Power

Perform the Calibrator Output Power Reference Level check (see Section 5.2.3). If the unit fails to meet
the power output specification within the 0.981 mW to 1.019 mW minimum and maximum limits, then
proceed with the following steps:

A. To correct the setting of the power output of the calibrator, you must know the password if it has been
set, or you must defeat it by setting jumper A2W1 to position A. (This jumper is located and indicated on
the Analog PC Board.) If no password has been set, you can proceed with the jumper in position B.
Calculate the percent error in power (as described in the Performance Verification Level check) and
change the CALFAC by that amount. For example, if the power output is low by 0.5% then increase the
CALFAC by that amount. In the following procedure if you make a mistake and wish to start over, press
ESCAPE and then continue from Step 1.

1. Press MENU,

2. Scroll to SERVICE MENU (using one of the up/down, left/right keys on the front panel)
and press ENTER.

Scroll to CALIBRATOR and press ENTER.
Select EEPROM and press ENTER.
Press ENTER to get past SNumb (unit serial number).

A

Enter CALFAC change using the number obtained at the beginning of this test, Press
ENTER.

7. Correct the DATE and press ENTER.

8. Correct the TIME and press ENTER.

9. Select WRITE and press ENTER.

10. Enter the correct password if needed. If it is not needed, you can either set one or clear it.
11. Press ENTER.

B. The sensor(s) can now be calibrated by connecting to the calibrator output and pressing ZERO/CAL. If
the calibration does not complete satisfactorily, refer to the calibrator voltage and frequency checks
starting on page 5-3.

C. The Linearity test can now be performed as detailed in Section 5.2.4. This is a complete procedure,
and must be performed in the exact order given to produce accurate results. If this test fails, try it again
with a different sensor. If it still fails, refer to the calibrator voltage and frequency checks starting on
page 5-3.

The following tests require that the power meter’s housing be removed. To remove the cover, remove the
three Binder head screws on the back panel and slip the cover off. This can best be done by carefully
resting the unit on the front panel using a cushion or pad to prevent scratching.

Refer to the Analog PC Board description in Chapter 4 for further help in defining the problem. If the
fault cannot be located to the component level, the PC board can be removed and replaced with a
different one with no further calibration required except to set the calibrator output power to 0 dBm.

5-2

Manual No. 30280, Rev B, August 1996



Calibration & Testing

514

Power Supply Voltage Checks

There are a number of power supplies in the power meter. The rectifiers, filters, and regulators for the
+15 volt and the +5 volt supplies are on the CPU PC Board (Al). All the other supplies are on the
Analog PC Board (A2). In case there is a regulated voltage failure, check the corresponding unregulated
supply (see Sheet 3 of the Al Circuit Schematic on page 8-8). The unregulated voltage must be at least 2
volts more than the required regulated output.

To measure the supplies, turn the unit on and let it stabilize for a minute or so. Then proceed as follows:

1.

Connect the low side of the DVM to ARTP3 (GND)

2. Connect the high side to the points shown in Table 5-2.

Table 5-2. DC Power Supply Test Points

Test Point Voltage
A2TP3 GND
TR4 -14.25 to -15.75
TP5 481t05.2
P2 14,25 10 15.75
1J33-3 11410126
U40-3 ~11.4 10 -12.6
TP37 4.8 to 5.2
U83-3 {Ch. B} -4.8 to -5.2
U82-3 (Ch. B) 481032
Us7-3 -4.8 to -5.2
1U58-3 4.8t 5.2
TP27 11410126
TP29 (Ch. B) 114 t0 12.6
TP30 (Ch. B) ~11.4 to -12.6
TP28 -11.4 to -12.6
Ul6-1 -9.1 10 -10.9

5.1.5 Calibrator Voltages

To measure the calibrator voltages, first make sure that neither side of the DVM is grounded. The
following measurements should find most of the problems that can arise in the calibrator circuitry.

I.

Connect the DVM across the large resistor, A2R174. Measure 0.4 to 0.9 volts depending on
the room temperature and how long the unit has been operating. This voltage is
proportional to the current in the thermistor heater transistor which maintains the calibrator
thermistor in a 60°C environment. The voltage measured in the next step is dependent on
this being correct.

The exact ambient temperature and on-time of the instrument mentioned in Step 1 are not
specific factors, but do have some effect on the reading taken across A2R174. If there is a
problem in the circuit, the measured voltage will usually be outside of the 0.4 t0 0.9 Volt
spec (for example, O Volts or +5 Volis).

Connect the low side of the DVM to A2TP3 and the high side to A2TP1. Measure +7 to
+8.5 volts. This is the voltage applied to the thermistor bridge that is used to measure the
calibrator power. This voltage will vary as the calibrator provides different amounts of RF
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power. This measurement assumes that the calibrator is OFF. To verify that the calibrator
is off, press MENU, scroll to REF POWER ON/OFF, press ENTER select OFF, and press
ENTER again.

3. Turn the calibrator ON. Press MENU, scroll to REF POWER ON/OFF, press ENTER,
select ON, and press ENTER. Now connect the high side of the DVM to A2U3, pin 7.
Measure +3 to +10 volts which should change less than 2 mV per minute. Turn the
calibrator off. If the voltage is incorrect or drifts excessively, troubleshoot the sample and
hold circuit surrounding A2U3A.

5.1.6 Calibrator Frequency Check
To measure the frequency of the calibrator:

i. Connect a 50 MHz counter to the calibrator output connector.

2. Turn ON the calibrator according to the procedure given in Step 3, above.

3. Measure 4% to 51 MHz.

4. Turn the calibrator.OFF.

5177 GPIB Test Functions
If the unit will not calibrate its sensors, there are some test functions available through the GPIB. Using
these functions, it is possible to check out the operation of the different parts of the calibrator system.

1. Connect a controller to the GPIB interface connector on the rear panel of the unit, and set
the address as required.

a. Press MENU. Scroll to the Config menu and press ENTER.

b.  Scroll to GPIB and press ENTER.

¢. Select the MODE and ADDRESS as needed and press ENTER. (MODE is either 8541C or 8542C. The
default address is 13).

2. If the calibrator output power as measured in the Performance Verification Test is within
tolerance but the unit will still not complete a sensor calibration, perform the following test
to determine if the calibrator is operating correctly:

a. Send “TEST CALIB SOURCE 10" from the controller, followed by "TEST CALIB ATTEN ",
The calibrator output should be +20 dBm +0.8 dB.
b. Send “TEST CALIB ATTEN 10",
This will insert the 10 dB attenuator into the calibrator output. The power should measure a decrease of
10 dB +1 dB.
c. Repeat Step b, substituting “20", 30", and *40" successively in the command.
The power shouid be atténuated by the attenuation level specified in the command +1 dB. This will verify
the health of all of the attenuators.

3. The next step is to verify the osciliator power control circuits. This is done by setling the

power to higher and lower levels and measuring the results.
Send the command “TEST CALIB ATTEN 0", followed by "TEST CALIB SOURCE X"
~ where X 1s -3 to +13. The resulting power output should range between -13 dB from the
first reading taken in Step 2.a to at least +21 dBm.
This checks the calibrator control circuits completely. If the unit still will not calibrate a sensor the
problem is in the measurement circuits, not the calibrator, Proceed to the next heading.
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Calibration & Testing

Information in this section is useful for periodic evaluation of the 8540C and its power sensors. These
tests can also be used for incoming inspection testing when the instrument is first received, if required.

If the 8540C has not previously been used, review the precautions in Section 1.2 of the manual before the
instrument is turned on. Prior to starting the following procedures, the instrument should be allowed to
warm up for at least 24 hours to assure maximum stability during testing.

The test for the Calibrator Output Power Reference Level given in this section is valid for an ambient

The instrument plus power sensor linearity test is valid when the sensor has been calibrated using the
front panel calibrator at a temperature between 0°C and +50°C (+32°F to +122°F), and if operating

It is recommended that the verification be done in the order described since some of the steps use the

5.2  Performance Verification Tests

52.1 General
temperature range between +5°C and +35°C (+41°F to +95°F).
within +5°C (+9°F) of that calibration temperature.
configuration from a previous step.

522 Equipment Required

Table 5-3 lists the equipment required for performance testing of the 8540C power meters.

Table 5-3. Equipment Required for Performance Testing

Description Representative Model Key Characteristics
CW Thermistor Power Meter HP 432A Ve and Veoue avatlable externally
Thermistor Mount HP 478A-H75 £1.07 VSWR @ 50 MHz

(30 dB return loss)
Accuracy $0.3% @ 50 MHz

Digital Voltmeter (DVM) Fluke §842A +0.05% accuracy & ! pV resolution

Mini Circuits <1.15 SWR @ 30 MHz

ZFDC-10-1 10 dB

Directional Coupler, 10 dB

Step Attenuator, O to 90 dB Weinschel <1.15 SWR @ 50 MHz

in 10 dB increments

Modet AC 118A-90-33

+0.1 dB attenuation

{High Power)

RF Source (Signal Generator)

Wavetek Model 2405
Opiion XP

+22 dBm @ 30 MHz

Low Pass Filter

Integrated Microwave
Model 504 881

>30 dB atienvation @ 100 MHz

GPIR Controller for IBM PC

National PC2/2A

With driver software

Performance Verification Test Data Recording sheets are located on pages 5-11 and 5-12. These sheets
can be copied, and the copies used for recording test results each time Specification and Performance

Verification testing is performed on the specific instrument described by this manual.
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5.23 Calibrator OQutput Power Reference Level

The Calibrator Output power reference is factory adjusted to 1 mW +0.7%. To achieve this accuracy,
Giga-tronics uses a precision measurement system with accuracy to +0.5% (traceable to the NIST -
formerly the NBS), and allows for a transfer error of +0.2% for a total of +0.7%. If an equivalent
measurement system is used for verification, the power reference oscillator output can be verified to
1mW +1.9% (+£1.2% accuracy, +0.5% verification system error, +0.2% transfer error, for a maximum
error of +1.9%). To ensure maximum accuracy in verifying the Calibrator Output power reference, the
following procedure provides step-by-step instructions for using specified test instruments of known
capability. If equivalent test instruments are substituted, refer to the Key Characteristics section in
Table 5-3.

The test setup is illustrated in Figure 5-1.

THERMISTOR
POWER METER
DIGITAL VOLTMETER @t
3 — S AR
o0
O mogoon BEE o O Vel
TERMISTOR
MOUNT
8540
POWER METER
CALIBRATOR
ST
o
D=
O mmm B@ .

Figure 5-1. Calibrator output test setup

Procedure:

In the following sieps, precision power measurements will be made using the 432A Power Meter. For
detailed information on using the 4324, please refer to the operating section of the 432A manual.

1. Connect the 432A to the Calibrator Output on the 8540C as shown in Figure 5-1.

2. Turn on all equipment and then wait 30 minutes for the thermistor mount to stabilize
before proceeding to the next step.

3. Set the 432A RANGE switch to COARSE ZERO, and adjust the front panel COARSE
ZERO control to obtain a zero (+2% F.S.) meter indication.

@ NOTE: Ensure that the DVM input leads are isolated from chassis ground when
performing the next step.
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4. Set the DVM to a range that results in a resolution of 1 pV and connect the positive and
negative input, respectively, to the Vcomp and VRF connectors on the rear panel of the
432A.

5. Fine zero the 432A on the most sensitive range, then set the 432A range swiich to 1 mW.
6. Record the DVM indication as Vo.
7. Turn ON the 8540C Calibrator RF power as follows:

Press MENU, scroll to REF POWER ON/OFF, press ENTER, select ON, press ENTER.
Record the reading shown on the DVM as V.

& NOTE: The V, reading must be taken within 15 seconds after pressing ENTER.
Otherwise, turn REF POWER OFF and repeat Steps 6 and 7.

8. Disconnect the DVM negative lead from the Vrr connector on the 432A, and reconnect it
1o the 432A chassis ground. Record the new indication observed on the DVM as Veome.

9. Repeat Step 7, except select OFF to turn the Calibrator off.
10. Calculate the Calibrator Output level (Pcar) using the following formula:

Weour Vi= Vo) + Vo2 =V, ®

Pea (WATTS) =
car( ) 4R(CALIBRATION FACTOR)
where:
Pcar = Calibrator Output power reference level

Vcomp = previously recorded value in Step 8
V1 = previously recorded value in Step 7
Vs = previously recorded value in Step 6
R = 2000 (assuming HP478A-H75 mount)

Calibration
factor = value for the thermistor mount at 50 MHz (traceable to the NIST)

11. Verify that the PcaL is within the following limits:

I mW +0.01% mW
(0.981 to 1.019 mW)

{For record purposes, the measured value of Pcar can be entered on the Test Data Recording Sheet
located on page 5-11.
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524

Instrument Plus Power Sensor Linearity

Test Description

Connect the test setup as shown in Figure 5-2. The linearity will be tested over the range +20 dBm to
-60 dBm. At low power levels, the linearity measurement will include the uncertainty due to the zero set
specification. The procedure should be repeated for each sensor used with the §540C.

THERMISTOR
POWER METER

DIGITAL VOLTMETER

THERMISTOR

[":;—""_‘ < ) veomp o SENSCOR

.gg%/(-) viet_ | © &

e

MODEL 2405
RF SOURCE

D.700B

C‘“‘Z . RF AMP srep

P (OPTIONAL} ATTENUATOR

]

0 +
oo M5 l LOW B
o

PSS = N

0 Mz +28dB TO DIRECTICNAL
+324d8 COUPLER
10/16/2048

ef

Figure 5-2. Power linearity test sefup

When measuring the linearity of a Low VSWR (Model 8031X Series) or a High Power (Model 8032X
Series) sensor, the power output of the source must be increased by 6 or 10 dB respectively and the
directional coupler must be increased from 10 dB to either 16 or 20 dB respectively (see Figure 5-2). The
power coefficient of the step attenuator will also have to be considered. The specification of power
coefficient for the Weinschel attenuator cited in the Equipment List is: <0.005 dB/dB/W. The latter will
affect the linearity of each 10 dB segment, and make it necessary to expand the overall linearity
specification by this guantity.

In assembling the test setup shown in Figure 5-2, keep in mind that if testing is to be conducted with
Low VSWR or High Power sensors, the optional RF Amplifier must have frequency and bandwidth
parameters to match the sensor’s characteristics (see the Sensor Selection Guide in Chapter 1, if unsure of
characteristics), and the Directional Coupler must be increased as stated above for the particular series of
sensors. All Standard (Model 8030X Series) and True RMS (Model 8033X Series) sensors are tested with
a 16 dB Directional Coupler and without the optional RF amplifier.

Refer to the Linearity Data recording section of the Performance Verification Data recording sheets
located on pages 5-11 and 5-12. The tolerance is already entered for the various steps and mcludes an
allowance for specified zero set errors at low power levels.

W NOTE: To ensure accurate and repeatable measurements, the 432A power meter
should be zeroed just before taking each reading that will be used to calculate
“P1"in the Power Meter column of the Performance Verification Test Data Sheets
on pages 5-11 and 5-12.
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Setup Parameters

The following setup parameters should be accomplished prior to performing the Power Linearity test:
A. The 8540C and sensor should be calibrated (see the instructions in Section 2.6.3).
B.  The Averaging is set to AUTO by entering the key sequence MENU Meas Setup Average Avg
A/Avg B, Auto.

Test Procedure

Extreme care is required in the following procedure since the accuracy requirements are critical to ensure
the most accurate test results.

Power readings are determined using the thermistor power meter in the same general way as giver in the
Power Reference Level test. That is, “P1" and "P2" in the Power Meter reading column of the
Performance Verification Test Data Sheet tables are calculated each time for the respective values of
Veour, Vo, and V; read on the DVM,

1. Set the step attenuator to 70 dB. Turn the source power output off, and then zere the 8540C.

{The 8540C is zeroed by pressing the ZERO/CAL key located on the front panel, and then following the
softkey label instructions.)

2. Set the step attenuator to 0 dB after the 8540C has zeroed.

3. Set the power output of the RF source so that the thermistor power meter indicates 1.00
mW +0.025 mV.

4. Record the calculated power meter reading and the displayed 8540C reading in the correct
columns of the Linearity Data recording sheet on page 5-11.

3. Set the power output of the RF source so that the thermistor power meter indicates 3.98
mW +0.10 mW,

6. Record the new calculated power meter reading and the new displaved 8540C reading as in
Step 4, above.

7. Set the power output of the RF Source so that the thermistor power meter indicates 3.98
mW +0.10 mW.

8. Record the calculated power meter reading and the displayed 8540C reading as in Step 4,
above.

9. Set the power output of the RF Source so that the thermistor power meter indicates 5.01
mW +0.13 mW.

10. Record the new calculated power meter reading and the new displayed 8540C reading as in
Step 4, above.

11. Repeat using the power meter indications in the Data Recording sheet on page 5-12. Note
that the Step Attenuator is used to generate the remaining 70 dB range of 10 dB steps for a
total range of 80 dB. Repeat Step 1, above, between each 10 dB step shown on the
Linearity Data Recording sheet,

12. Make the calculations indicated on the Linearity Data sheet, and enter the values in the
appropriate blank spaces.
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5.253 GPIB Port Check

The following steps are used to confirm that the GPIB port is functional.

1. Set the 8540C to the desired address (the default is 13; see Table 2-2 for address setling
instructions if necessary.)

2. Connect the GPIB controller to the GPIB Port on the rear of the 8540C.

3. Send the command:
*IDN? or ?ID (if emulating an HP 438)
(*IDN? is the IEEE 488.2 Common ID query. When addressed to talk after receiving the
command, the 8540C will output a string that identifies itself as Model 8541C or 8542C.)

4. Display the response on the controller.

This completes the Specification and Performance Verification Tests for the 8540C Series Digital Power
Meter and its sensors. If the instrument has performed as described in this chapter, it is correctly
calibrated and within specifications.
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GIGA-TRONICS 8540C SERIES
PERFORMANCE VERIFICATION TEST
DATA SHEET

Date:

Operatos:

Test Number: (if required)
Series 8540C §/N:

Power Sensor $/N:

Calibrator Output Power Reference

Minimum Actual Heading Maximum
0.981 mW 1.019 mW
Linearity Data - (+16 dBm to +20 dBm)
Power 8540C 8540C 'Linearity Error (%)
Step Meter {DUT) Reference (buUT) N . 2
Attenuator Power Reading Reading Power Reading mefz_anty Accumulated
Value Set Point ) R Ratio Ratio | Seecification)
Linearity
Error
0 dB £.00 mW Pl = Rl = P1/P2 = R1/R2 =
+0.025
mw
398 mW P2 = R2 = +1% Same as
+0.10 mW Lin.
error
above
0dB 398 mW Pl = Rl = PL/P2 = R1/R2 =
+0.10 mW,
5.01 mW P2 = R2 = +1%
+0.13 mW -1.6%
0dB 5.0 mW Pl = Rl = PI/P2 = RI/R2 =
+0.13 mW
6.31 mW P2 = R2 = +1%
+0.16 mW -2.7%
0 dB 6.31 mW Pl = Rl = P1/P2 = R1/R2 =
+0.16 mW
7.94 mW P2 = R2 = +1%
0.2 mW -3.8%
0dB 7.94 mW Pl = Rl = P1/P2 = RI/R2 =
+0.2 mW
10 mW P2 = R2 = +1%
+0.25 mW -4.9%
' {continued on next page) ‘

! Linearity Error {%) = [(RU/R2}/ (PV/P2) - 1} * 100
% Accumulated error is the sum of the current dB segment linearity error plus the previous accumulated error.
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Linearity Data - (-60 dBm to +15 dBm)}
‘Linearity Error (%)
Power 8540C 8540C s
Step Meter {DUT) Reference (DUT) o Accumulated
Attenuator Power Reading Reading Power Reading Linearity Linearity
Value Set Point P R) Ratio Ratio Specification Error
0 dB *See Below
+1% Same as Lin.
error above
10dB 1.00 mW Pl= Rl = P1/P2 = RI/R2 =
+£0.025
mW
10.00 mW | P2 = R2 = =%
+0.25 mW
20 dB 1.00 mW Ple= Ri= P1/P2 = RI1/R2Z =
+0.025
mW
1000 mW | P2= R2 = +1%
+0.25 mW
30 dB 1.00 mW Pl = Rl = PI/P2 = RI/R2 =
£0.025
mW
10.00 mW P2 = R2= +1%
+0.25 mW
40 dB 1.00 mW Pl = Rl = P1/P2 = R1/R2 =
+0.025
mw
1000 mW | P2= R2 = +1%
£0.25 mW
50 dB 1.00 mW Pl = Rl = P1/P2 = RI/R2Z =
+0.025
mw
10.00 mW | P2 = R2 = +1%
+0.25 mW
60 dB 1.00 mW Pl = Rl = P1/P2 = RI/R2 =
+0.025
mw
10,00 mW | P2 = R2 = +1.5%
+0.25 mW
70 dB 1.00 mW P1= RI = P1/P2 = R1/R2.=
+0.025
mW
H0.00mW | P2= R2= +6%
£0.25 mW

! Linearity Error (%) = [{RI/R2) / {P1/P2} - 11 * 100
% Accumulated error is the sum of the current dB segment linearity error plus the previous accumulared error.

? Use the first CW Linearity error value entered in the +16 dBm to +20 dBm table on page 5-11.
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7.1 Series 8540C Universal Power Meters

8541C SINGLE CHANNEL POWER METER, Rev B

ltem Part Number Qty Cage Mfr's Part Number Deseription
1 30160 % 58000 30160 8541C CHASSIS ASSY
2 30280 1 58900 30280 SERIES 8540C OPER/MAINT MANUAL
3 12356 1 16428 172508 IEC POWER CORD
4 20054-001 1 54516 20954-00% DET EXT CABLE ASSY 1.5M (5FT)
5 30614 1 58900 30814 STANDARD COVER
8 21205 2 62559 50603-009 FEET, TIP-URGRY
7 21206 2 62558 16803-024 FEET,GRY
8 213M 2 58800 21301 SIDE TRIM, 8540
9 21118 1 58900 21118 LABEL, TESTED BY
10 21324 22 58800 21324 SHIELDING STRIP, COPPER
1 HBPP-44004 3 28233 NS137CR440R4 4-40 X 1/4 PAN
12 HEBPP-44006 4 28233 NS137CR440RE 4-40 X 3/8 PAN
30160 8541C CHASSIS ASSY, Rev B
Item Part Number Gty Cage Mfr's Part Number Description
1 30157 1 58900 30157 FRONT DEC. PANEL 8541C FAB
2 21200 1 58900 21200 CHASSIS
3 30506 1 58900 30506 854X TOROIDAL WR XFMRB
4 21215 1 05245 BEDL4C MODULE,AC INPUT
5 26070 1 26840 TGH-46-749 SWITCH POWER (BAMPS@250V)
8§ 30161 REF 58900 30161 8540C SERIES SCHEMATIC
7 10129 1 58900 10129 LABEL, CODE AND SERIAL NUMBER
8 30508 1 58900 30508 854XC XFMR SPACER
10 13760 1 31918 FSC-BLACK BLACK BUTTON
1 14930-001 6 2M631 B0819-1 RCPT SKT 20-14 GA
12 14931-003 1 2MB31 +-480270-0 & POSITION SKT HOUSING
13 30449 1 58900 30449 HIGH VOLTAGE LABEL
14 30438 4 58900 30438 PROM SETMODEL 854XG
15 21322 4 gHFJ2 27SR0018 SNAP RIVET, NYLON
16 21323 1 13103 21323 INSULATOR, THERM CONDUCTIVE
19 10584-001 3 06383 SST-1M-M CABLE TIE-SELF LOCKING
20 10495018 1 51705 1*CLR 1" CLEAR SHRINK TUBING
10% HBFP-63205 2 26233 NS138CRE32R5 6-32 X 5/16 FLAT
102 HNSS-63204 2 58900 HNSS-63204 6-32 HEX NUT
103 HBPP-63204 4 26233 NS137CR632R4 6-32 X 1/4 PAN
104 16116-004 2 58900 10116-004 SCR, PNH PHILLIPS 2-56x.125
105 JMSF-00003 2 2MB31 552633-3 IEEE CONN MOUNTING
108 HBEP-83240 1 58900 HBFP-83240 8-32 X 2.5 FLAT
Hirg HNNS-83205 1 96906 FZINTM-82 8-32 LOCKING NUT ©
08 10148-002 2 2R182 1415-6 SOLDER LUG, 30 DEG LOCKING #6
A 1 2693 1 58300 21693 CPL} PCB ASSY 854xB
A 2 30164 1 58900 30184 8541C ANALOG PC. ASSY
A 5 21331 1 58900 21331 FRONT PANEL ASSY, 8541
E 1 FSAC-00050 1 58900 FSAC-00050 .5A SB FUSE 3AG.
RT t 20033 1 50721 V275LA40B 275 V METAL OXIDE VAR,
w 3 21175002 1 58900 21175002 CABLE ASSY,CPU-GPIB
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21331 FRONT PANEL ASSY, 8541, Rev A

Item Part Number Qty Cage Mir's Part Number Description
1 21153 1 58900 21153 KEY PAD
2 10109-013 A 5H281 4-40NCX 218 PAN HD S/3 4-40 X 7/32 PAN
3 21655 1 58800 21855 BEZEL, CAST 3-1/2X8-3/8
A 3 21229 1 58900 21229 FRONT PANEL PCB ASSY
A 4 21240 1 58900 21240 LCD DISPLAY ASSY
w 2 21217 1 58900 21217 CABLE ASSY,CPU-FR PNL
W 4 21198 1 58900 21198 CABLE ASSY,CAL
w 5 21189 1 58900 21199 CABLE ASSY, SENSOR INPUT
8542C DUAL CHANNEL POWER METER, Rev B
ftem Part Number Qty Cage Mfr's Part Number Description
1 30172 1 58900 30172 CHASSIS ASSY - 85420
2 30280 1 58300 30280 SERIES 8540C OPER/MAINT MANUAL
3 12356 1 16428 172508 IEC POWER CORD
4 20954-001 2 54516 20954-001 DET EXT CABLE ASSY 1.5M (5 FT)
5 30614 1 58900 30614 STANDARD COVER
8 21208 2 62559 60603-009 FEET, TIP-URGRY
7 21208 2 62559 10603-024 FEET.GRY
8 21301 2 58800 21301 SIDE TRIM, 8540
9 21118 1 58900 21118 LABEL, TESTED BY
10 21324 22 58900 21324 SHIELDING STRIP, COPPER
11 HBPP-44004 3 26233 NS137CR440R4 4-40 X 1/4 PAN
12 HBPP-34006 4 26233 NS137CR440R6 4-40 X 3/8 PAN
30172 CHASSIS ASSY - 8542C, Rev B
HEAD2 = ltem Part Number Qty CageMfr's Part NumberDescription
1 30170 1 58900 30170 FRONT DEC, PANEL 8542C FAB.
2 21200 1 58900 21200 CHASSIS
3 30508 1 58900 30506 854X TOROIDAL WR XFMR
4 21215 1 05245 6EDLAC MODULE AC INPUT
5 20070 1 26840 TGI-46-749 SWITCH POWER (6AMPS @ 250V)
B 30181 REF 58900 30181 8540C SERIES SCHEMATIC
7 10129 1 58900 10128 LABEL, CODE AND SERIAL NUMBER
8 30508 1 58900 30508 854XC XFMR SPACER
10 13700 1 31918 FSC-BLACK BLACK BUTTON
11 14930-001 6 2M631 B0619-1 RCPT SKT 20-14 GA
12 14931-003 1 2ME31 1-480270-0 & POSITION SKT HOUSING
13 20636 1 OABX4 20636 LABEL, WARNING
14 30438 1 58900 30438 PROM SETMCDEL 854XC
15 21322 4 OHFJ2 27SRO01E SNAP RIVET, NYLON
16 21323 1 13103 21323 INSULATOR, THERM CONDUCTIVE
19 10584-001 3 06383 SST-1M-M CABLE TIE-SELF LOCKING
20 10495019 1 51705 1" CLR 1* CLEAR SHRINK TUBING
101 HBFP-63205 2 26233 NS139CR632RS 6-32 X 5/16 FLAT
102 HNSS-63204 2 58900 HNSS-63204 6-32 MEX NUT
108 HBPP-63204 4 26233 NS137CRE32R4 6-32 X 1/4 PAN
104 10116-004 2 58800 10116-004 SCR, PNH PHILLIPS 2-56x.125
105 JMSF-00003 2 2M6B3t 552633-3 IEEE CONN MOUNTING
108 HBFP-83240 1 58900 HBFP-83240 8-32 X 25FLAT
107 HNNS-83205 1 96906 FZINTM-82 8-32 LOCKING NUT
108 10148-002 2 2R182 14158 SOLDER LUG, 30 DEG LOCKING #6
A H 21693 1 58900 21693 CPU PCBASSY 854xB
A 2 30173 1 58800 30173 8542C ANALOG PC ASSY
A 5 21332 1 £8900 21332 FRONT PANEL ASSY, 8542B
F 3 FSAC-00050 1 58900 FSAC-00050 SA SB FUSE 3AG
CRT 1 20033 1 50721 V275LA40B 275V METAL OXIDE VAR.
w 3 21175-002 i 58500 21175-002 CABLE ASSY,CPU-GPIB

7-2
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21332 FRONT PANEL ASSY, 8542B, Rev B

item Part Number
1 21153
2 10109-013
3 21655
101 10108-013
102 103587-002
103 HBFP-44006
104 101 12-001
105 WKAD-75000
A 3 21229
A 4 21240
w 2 21217
W 4 21198
w 5 21199
w 5 21189

aty

1

11

1

11
11

E-

[ S Y

Cage
58900
SHa2g1
58900
5H281
96906
26233

Mir's Part Number

21153

4-40NCX 218 PAN HD 8/8
21655

4-40NCX 218 PAN HD 5/8
MS835338-135
NS139CR440R6
ME35649-+*

FiT1-221.3/4

21229

21240

21217

21198

21199

21198

Description

KEY PAD

4-40 X 7/32 PAN

BEZEL, CAST, 3-1/2X 8-3/8
4-40 X 7/32 PAN

SPLIT LOCK WASHER #4 MED
4-40 X 3/8 FLAT

NUT 4-40 KEP CPS

3/4 SHRINK TUBING

FRONT PANEL PCB ASSY
LCD DISPLAY ASSY

CABLE ASSY,CPU-FR PNL
CABLE ASSY,CAL

CABLE ASSY, BENSOR INPUT
CABLE ASSY, SENSOR INPUT
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{A1) 21693 CPU PCB ASSY 854xB, Rev D

Item

OOCOOO000000O0000000000000000000000000000CO0O000O00O000O000

DWW R ON 0NN R WO N

a7

mwoneaendBR2888

Part Number

21694
21094
14514-001%
21718
21212

11438
21693-A00
21210

21211
CC50-031C0
19588-006
CEB0-R6100
CC50-03100
CES0-RE100
CE16-R8470
11501005
11501-005
19598-011
11501-005
11801005
19588-011
11801005
11501-005
CCE0-03100
CCE0-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-063100
CCs0-03100
CC50-03100
CC50-03100
CC50-0310C
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03100
CC50-08100
CC50-03100
CC50-03100
CCs0-03100
CCB0-03100
CCE0-03100
CC56-031C0
CC50-03100
CC30-03100
CCa0-03100
CC50-03100
CC50-031C0
CC50-03100
CC50-03100
CC50-03100
CCE0-03100
CC50-03100
CC50-03100
CC50-03100
11501-005
CE16-R8470
20725-001
DSAC-04148
DSAG-04148
DSAD-04148
DSAQ-04148
12409
DBMC-00001
17206-001

Gty
REF

1

i
-t
w

h ok ok ok wh ok b b b b o ek wh md ah b wh b cd b ok b i okl wh wh b b ok mh b b b meh b d o b ek ek ol ek ok b wd ek eh b 3 b Sl b b k1 1k o B B

Cage
58900
58800
58900
58800
68630
58900
58800
58300
58500
31433
55680
55680
31433
55680
55680
15450
15450
55680
15450
15450
55680
15450
15450
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
15450
55680
55680
27014
27014
27014
27014
55989
0RF16
26840

Mfr's Part Number

21694

21094

14514-001

21719

Ti-5242/W

11438

21683-A00

21210

21211

C315C103KER5CA Co248
UVXIEI10IMEA
UVX1TH100MAA
C315C103KER5CA €248
UVX1H100MAA
UVXCA72MHA
8131-050-Z5U-474M
8131-050-Z5U-474M
UVXIE47T2MRA
8131-050-25U-474M
8131-050-Z5U-474M
UVX1E472MRA
8131-050-Z5U-474M
8131-050-25U-474M
C315C103K5R5CA C9248
C315C103K5R5CA C8248
C315C103K5R5CA €248
C315C103K5R5CA C9248
C315C103K5R5CA C9248
C315C103K5R5CA $9248
C315C103KBRECA C9248
C315C103KER5CA £9248
C315C103KER5CA £0248
C315C103KSR5CA 9248
CI15C103KSRECA C9248
C315C103K5R5CA C9248
C315C103KSRECA Ca248
C315C103KSR5CA Ca248
C315C103KSR5CA C9248
C315CT103K5R5CA C9248
C315C103K5R5CA C9248
C315C103KSR5CA Co248
C315C103K5R5CA Co248
C315C103KERECA Co248
C315C103K5R5CA C9248
C315CH03KER5CA Co248
C315C103K5R5CA Co248
C315C103K5R5CA Co248
C318C103K5R5CA Co248
C315C103K5R5CA C9248
C315C103K5R5CA C9248
C315C103K5R5CA £9248
C315C103K5R5CA C9248
C315C103KER5CA £8248
C315C103K5R5CA ©8248
C315C103KER5CA Co248
C315C103K5R5CA C8248
C315C103K5R5CA £9248
C315C103KER5CA C8248
C315C108K5R5CA C9248
8131-050-Z5U-474M
UVXC472MHA
UVXIE471MPA

1N4148

1N4148

1N4148

1N4148

FWLD100

CSB6

HLMP14406-522

Description

SCHEMATIC, CPU

PCB, CPU

CONTACT POST

21719 LABEL, CPU 854X
BATTERY,LITHIUM, 3.6V
MOLDED BUMPER

PCB ASSY PREWAVE, CPU
GROMMET.NYLATCH,
PLUNGER,NYLATCH,

L1 UF CERAMIC X7R
0 UF 25V £LECTROLYTIC
10 UF 50V RADIAL 1LEAD
01 UF CERAMIC X7R

10 UF 50V RADIAL LEAD
4700 UF 16V RADIAL
47 UF CERAMIC YSY
A7 UF CERAMIC Y5V
4700UF 25V RADIAL

47 UF CERAMIC Y5V
A7 UF CERAMIC Y5V
4700UF 25V RADIAL

A7 UF CERAMIC Y5V
AT UF CERAMIC Y5V
.01 UF CERAMIC X7R
01 UF CERAMIC X7R
.01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
1 UF CERAMIC X7TR
01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
1 UF CERAMIC X7R
L1 UF CERAMIC XTR
O UF CERAMIC X7R
1 UF CERAMIC X7R
.01 UF CERAMIC X7R
.01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
{0t UF CERAMIC X7R
0% UF CERAMIC X7R
L1 UF CERAMIC X7R
.01 UF CERAMIC X7R
.01 UF CERAMIC X78
01 UF CERAMIC X7R
.01 UF CERAMIC X7R
01 UF CERAMIC X7R
.01 UF CERAMIC X7R
01 UF CERAMIC X7R
01 UF CERAMIC X7R
.01 UF CERAMIC X7R
A7 UF CERAMIC YBV
4700 UF 16V RADIAL
CAP ELCTLY RDL 470UF 20% 25V
1N4148 G.P. DIODE
1N4148 G.P. DIODE
1N4148 G.P. DIODE
1N4148 G.R DIODE
PE10 5A 100V BRIDGE RECTIFIER
1 A DIP BRIDGE

CLEAR YELLOW LED

74
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Parts Lists

(A1) 21693 CPU PCBE ASSY 854xB, Rev D (continued)

item
DS 2
J i
J 2
J 3
J 4
J 5
J 8
J 7
J 8
J e
J 10
J 11
Q 1
R 1
R 2
R 2
R 4
R 5
R 3
R 10
R 11
R 12
R 13
R 14
f 16
R 18
f 19
R 20
f 21
R 22
R 23
R 24
R 25
R 26
R 27
R 28
R 29
RP 1
RP 2
AP 3
RP 4
Rp 5
RP 3]
TP i
TP 2
TP 3
TR 4
TP 5
T 6
™ 7
TP 2]
™ 12
TP 13
TP 14
T 15
™ 16
TP 17
U 1
U 2
U 3
U 4
U 5]
(8] 7
U 8
U 8
U 10
u 1
u 12
U 13

Part Number

17206-001
21168
14514-001
14514-001
21164
21164
19477-011
21164
16570
19183-001
14514-001
18477-003
(BNS-03904
RN55-14750
RNS5-22000
RN55-21000
RNS5-21000
RN55-21000
RNS5-02210
RNS5-02210
RNES-04750
RNS5-21000
RNS5-04750
RNS55-21600
21156
AN55-14750
RNS5-01600
ANS5-21000
RNS5-21000
RNS5-31000
RN55-31000
RNS5-31000
RN55-31000
BNS5-00100
RNS5-00100
RNES5-00100
RANSS5-11000
14882-001
14882-001
14882-001
14882-001
14882-001
14882-001
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
14320-002
UTNO-00742
UTNO-03932
21159
21699
UING-75160 -
UINO-75162
UGNO-09914
UGNO-68000
21162
UTNO-00322
UTNO-02453
UTNO-02453

aty

QL e T T T T e e

Cage

26840
55322
58900
58900
2M631
2MB31
2ME31
2M631
2ME31
2M831
58300
2ME31
56289
91637
51349
19701
97
19701
91637
91637
91637
19701
91837
19701
58500
91637
91637
19701
19701
18971
19701
19701
19701
19701
19701
19701
3wo23
01121
01121
01121
01121
01121
01121
63345
63345
63345
63345
63345
63345
£3345
83345
63345
83345
63345
83345
83345
63345
04713
66958
4T165
58900
27014
27014
01245
61485
58900
04713
3Wo023
3woz23

Mfr’s Part Number

HLMP1440-522
S8W-125-01-T-D
14514-001

14514-001

4135241

413524-1

1-640456-6

413524-1

2-87227-5

1-3808989-0

14514001

6404569

2N3904

RNS5CAT51F
RNCBEEH2002FM
RNS5C1002F
RNS5C1002F
RNS5C1002F
RNS5C2210F
RNSBC2210F
RNB5C4750F
RN55C1002F
RNS5C4T50F
RNS5C1002F

21156

RNSB8C4751F
RNS5C1000F
RN55C1002F
RNS5C1002F
RNSSC1003F
RNS5C1003F
RNS5C1003F
RN55C1003F
RNS5010R0F
RNS5D10ROF
RNSSD10ROF
RNSBC1001F
110A103

110A103

110A103

110A103

110A103

110A103

330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
330.100W/ TIN PLATE
TAHCTAAN
M74HC393B1R
UPD71085C

21699

DS751680AN
DET5162AN
NATG914APD
HDE8HCO00P-8
21162

TAHC3Z2N
TAHCT245N
TAHCT245N

Description

CLEAR YELLOW LED
CONN,RECRPC MT,50 POS
CONTACT POST

CONTACT POST
CONNBNC,RT ANG,PC MTG
CONN,BNC,RT ANG,PC MTG
16 PIN LOCKING STRIP PLUG
CONN,BNC,RT ANG PC MTG
50 PIN STRIPLINE PLUG

& PIN FEMALE CONNECTOR
CONTACT POST

CONN HDR POST STR LOCK 4P0S
2N3904 .2A 40V NPN

4.75 K OMMS 1% MET FiLM
20K OHMS 1% MET FILM

10 K OHMS 1% MET FILM

10 K OMMS 1% MET FILM

10 K CHMS 1% MET FILM
221 OMMS 1% MET FiLM
221 OHMS 1% MET FiLM
475 OHMS 1% MET FiLM

10 K OHMS 19 MET FILM
475 OHMS 1% MET FiLM

10 K OHMS 1% MET FILM
RES VAR, 1T,20K,20%

4.75 K OHMS 1% MET FILM
100 OHMS 1% MET FiLM

10 K OHMS 1% MET FILM

10 K OHMS 1% MET FILM
100 K OHMS 1% MET FILM
106 K OHMS 1% MET FiLM
100 K OHMS 1% MET FILM
100 K OHMS 1% MET FiLM
10 OMMS 1% MET FiLM

10 OHMS 1% MET FilLM

10 OHMS 1% MET FiLM

1 K OHMS 1% MET FILM
10K OHM X 9 S1P NETWORK
10K OHM X 8 SIP NETWORK
10K OHM X 9 SIP NETWORK
10K OriM X 8 SIP NETWORK
10K OHM X 9 SiP NETWORK
10K OHM X 9 SIP NETWORK
TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

TEST JACK PiN

TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

TEST JACK PIN

T4HCT74 DUAL D FLIP FLOP
74HC393 BINARY DIVIDE

IC,PARALLEL INTFC

PALPROG MODEL 85408
SN75160N |EEE BUFFER
SN75162N IEEE BUFFER
TMSGa14NL. IEEE-488
HDESKCO00P-8 COMPUTER
HC.NONVOL CONT

74HC32 QUAD 2 INPUT CR
T4HCT245 OCTAL BUSXCVR
74HCT245 OCTAL BUSXCVR
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Series 8540C Universal Power Meters

{A1) 21693 CPU PCB ASSY 854xB, Rev D (continued)

Item
U 14
U 15
U 16
u 17
u 18
U 19
U 20
U 21
3 22
U 23
[§] 24
U 25
3] 28
u 27
U 28
3] 37
U 38
U 39
U 49
W aM
W 3A
W 3E
W 3F
W3C
waD
w 3
w 4
XU 4
Xu 27
XU 2
Xu 29
XU 30
XU A
XU a3
XU 3
X 34
XU 35
XU 38
Y 1

Part Number

17048-015
UTNC-01382
UTNC-00322
UTNG-00042
UTNO-01382
UTNC-01382
18566-038
UTNO-01482
21163
17024
17048-014
21159
21158
21185
21165
215857
21557
21568
21559
17240-001
17240-001
17240-001
17240-001
17240-001
17240-001
14514-001
14514-001
JSPO-10020
10978-012
10978-012
10978-012
10978-012
10978-012
10978-012
10978-012
10978-012
10978-012
10978-012
21166

aty

N N L P P A YOy

Cage
3wW023
01245
04713
04713
01245
01245
04713
66958
58900
34335
18324
4T85
4T185
61802
61802
27014
27014
27014
27014
27264
27264
27264
27264
27264
27264
58900
58900
2M631
2MB31
2MB31
2MB31
2MEB31
2ME31
2ME31
2ME31
2MB31
2Me31
2ME31
81429

Mfr's Part Number

7AHCT244N
7AHC138N
74HC32N
MC74MCO4AN
TAHC 138N
74HC 13BN
MC74HCOSN
M74HC148B1R
21183
AMBR7ADC
74HCT14N
UPD71055C
UPD71054C
TCE51001PL-10
TCE51001PL-10
LM2940CT-5
LM2840CT5
LM2840CT-15
LM29980T-15
15-38-1024
15-38-1024
15-38-1024
16-38-1024
15-38-1024
15-38-1024
14514-001
14514-001
2-841870-1
2-544018-2
2-544018-2
2-644018-2
2-544018-2
2-544018-2
2-844018-2
2-644018-2
2-644018-2
2-544018-2
2-844018-2
F1100H 24.0000MHz

Description

T4HCT244N OCTAL BUFFER
74HC138 DECCDER/DEMULTIP
74HC32 QUAD 2 INPUT OR
SN74HCO4 HEX INVERTER
74HC138 DECODER/DEMULTIP
T4HC 138 DECODER/DEMULTIP
SN74HCO05 HEX INVERTER
74HC148 PRIORITY ENCODER
IC.PWR MCNITCR

8279 KEY/DISPLAY INTERFACE
7AHCT14N HEX SCHMITT TRIGGER
IC.PARALLEL INTFC

IC.PROG TIMER/ICNTR

IC 1M 8 BiT STATIC RAM

1C 1M 8 BIT STATIC RAM

IC, LM2340CT-5

iG, LM2940CT-5

1IC, LM2940CT-15

iC. LM2980715

JUMPER, INSULATED,2 POS
JUMPER, INSULATED,Z POS
JUMPER, INSULATED, 2 POS
JUMPER, INSULATED,2 POS
JUMPER, INSULATED,2 POS
JUMPER, INSULATED,2 POS
CONTACT POST

CONTACTY POST

20 PIN DIP SQCKET

32 PIN DIP SOCKET

32 PIN DIP SOCKET

32 PIN DIP SOCKET

32 PIN DIP SOCKET

32 PiN DIP SOCKET

32 PIN DIP SOCKET

32 PiN DIP SOCKET

32 PIN DIP SOCKET

32 PiN DIF SOCKET

32 PIN DIP SOCKET

XTAL OSC,24MHz
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Parts Lists

(A2) 30164 8541C ANALOG P.C. ASSY,Rev B

Item Part Number
1 11438
2 20192
3 20259
4 20260
5 20800
7 21210
8 21211
8 HBPP-44004
10 HWSS-40300
1 10479
12 30163
13 30165
14 PHO0-00001
15 30166
A 1 20112
C 1 CK50-03470
] 2 CK50-03470
c 3 CK50-03470
o] 4 21627-001
c 5 CK50-0347C
C [ CK50-03470
c 7 CK50-03470
c 8 21627-001
c 9 21627-001
C 10 CK50-03470
c 11 CK50-03470
c 14 CC50-03100
C 15 CCs50-03100
c 16 CKS50-03470
C 17 CC50-03100
C 18 15776-005
C 18 CK50-03470
C 20 CK50-03470
C 4| CK50-03470
C 22 CK50-03470
C 23 CK51-05220
o 24 CK51-05220
C 25 19776-005
c 25 CC50-03100
[ 27 CK50-03470
c 28 CK50-03470
C 31 CK50-03470
C 32 CK50-03470
c 33 15776-005
C 34 18776-005
cC as 15776-005
C 36 10001-005
c a7 15776-005
C 38 CC50-04220
C 38 20032-001
c 40 CC50-03100
o] 41 18776-005
Cc 42 CES0-R5470
C 43 15776-005
C 44 CES0-R5470
Cc 45 15776-005
C 45 CEB0-R5470
C 47 CC50-03100
C 48 15776-005
[+ 49 CC50-02220
C 50 CC50-03100
c 51 CC50-03100
C 52 10909-013
C 53 10809-018
C 54 CCs0-02220
C 55 10809-011
C 56 10808-012
o] 57 10909-011
c 58 10677-018

Gty

—
[ N R N O )

s
m
-

REF

b b b ok b ad ok b b ok b wd wE wk wk b b ed ek ad ek md b ek ek e wd Wl ok wh A R R mh ok ok b el el el ek b ek b kLl ok ad sd wh e o b

Cage
58900
58900
58900
58900
58900
58900
58300
26233
58800
58800
58900
58300
58800
58900
58900
90201
80201
80201
31433
90201
90201
90201
31433
31433
50201
0201
31433
31433
80201
31433
51642
90201
90201
90201
90201
58900
58800
51642
31433
90201
90201
90201
90201
51642
51642
51642
56289
51642
31433
68919
31433
51642
62643
51642
52643
51642
62643
31433
51642
31433
31433
31433
84171
84171
31433
08022
84171
o022
08022

Mfr’'s Part Number

11438

20192

20259

20280

20800

21210

2121

NS137CR440R4
HWSS5-40300

10478

30163

30165

PHOQ-00001

30166

20112

805-547

605-547

605-547
CWR11KH108MM
605-547

605-547

605-547
CWR11KH106MM
CWR1T1KH108MM
605-547

805-547
C315CI03KERECA 8248
C315C103KER5CA C8248
605-547
C315C103KSR5CA Co248
150-50-X7R-104K
605-547

605-547

605-547

605-547

CK51-08220

CKS51-05220
150-50-X7R-104K
C315C103K5R5CA Co248
605-547

605-547

805-547

605-547

150-50-X7R-104K
150-50-X7R-104K
15C-50-X7R-104K
10TCC-Q33
150-50-X7R-104K
C322C224M5USCA
MKP-4 0.47/180/5
C315C103KERECA Co248
180-50-X7R-104K
KRESOVB4R7MEXS5LL
150-50-X7R-104K
KRESOVB4R7MEX5LL
150-50-X7R-104K
KRESOVB4R7MEXELL
C318C103K5R5CA C0248
150-50-X7R-104K
C315C222M1R5CA C5248
C315C103K5RECA C9248
C315C103KER5CA C9248
DM15-151F

DM15-241F
C315C222M1RECA C9248
CL15EDE20G03
CMOBFD121J03
CD1BEDE20G03
CD15FAT02J03

Description

MOLDED BUMPER
SHELL.OBLONG
COVER,CALIBRATOR HOUSING
HOUSING CALIBRATOR
LABEL,US PATENT 4,794,325
GROMMET,NYLATCH,
PLUNGER NYLATCH,

4-40 X 1/d PAN

#4 X 3118 SPLIT LOCK

34 X 1/4 FOAM TAPE

8540C ANALOG PCB

8540C ANALOG PC.B. SCH.
SHIELD COVER

8540C ANALOG RC.B. TEST PLAN
CALIB THERM OVEN PCB ASSY
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
CAPTANT, 10LF.25V.CWR11,(8M)
047 UF X7R CHIP CERAMIC
(047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
CAPTANT,10UF25V.CWR11,(SM)
CAPTANT,10UF25V,CWR11,(SM}
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.01 UF CERAMIC X7R

.01 UF CERAMIC X7R

047 UF X7R CHIP CERAMIC
.01 UF CERAMIC X7R

.1 UF CERAMIC X7R

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
2.2 UF Y5V CHIP CERAMIC
2.2 UF Y5V CHIP CERAMIC

.t UF CERAMIC X7R

.01 LUF CERAMIC X7R

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIF CERAMIC
047 UF X7R CHIP CERAMIC
.1 UF CERAMIC X7R

1 UF CERAMIC X7R

.1 UF CERAMIC X7R

33 PF 1KV CERAMIC NPO

.1 UF CERAMIC X7R

.22 UF GERAMIC Z5U

ATUF 100V POLYPROPYLENE
.01 UF CERAMIC X7R

.1 UF CERAMIC X7R

4.7UF 50V RADIAL

.t UF CERAMIC X7R

4.7UF 50V RADIAL

.t UF CERAMIC X7R

4.7UE 50V RADIAL

01 UF CERAMIC X7R

.1 UF CERAMIC X7R

2200PF CERAMIC X7R

01 UF CERAMIC X7R

.01 UF CERAMIC X7R

150 PF DIP MICA

240 PF DIP MICA

2200PF CERAMIC X7TR

62 PE DIP MICA

120 PF DIP MICA

62 PF DIP MICA

1000 PF DIP MICA
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Series 8540C Universal Power Meters

(A2) 30164 8541C ANALOG P.C. ASSY, Rev B {continued)

QOOOOa0O000000000000000000000000000000000000000000000000000000000C0O0D00

Item

59
60
&1
62
63

65
66
&7

69
70
71
72
73
74
75

78
79

81

28RN

87

89

91

a3

98
100
hid)
102
104
105
108
107
108

110
111
113
124
125
126
127
128
129

131
132
133
134
135
138
137
138
139

141
142

Part Number

CCH0-02220
CC50-02220
15640-012
15640012
10677-018
CC50-1100
CC50-01100
CC50- 100
156840012
15640-012
15640-012
15640012
15640012
CC50-01100
CC50-03100
15640-012
CCB0-04220
CCB0-02220
CCB0-02100
CCB0-01100
CC50-02220
CC50-02220
CC50-02220
CCB0-02220
CC50-03470
CC50-02220
15776-005
CCs0-02100
15776-005
CKS50-03470
CKE0-00100
CK50-03470
CK50-03470
CKS0-00100
CK51-05220
CK51-05220
CK50-03470
CK50-03470
CK50-03470
CK50-03470
CK50-03470
CK50-03470
CK50-03470
CK51.02100
CK51-05220
21627001
21627001
CK51-05220
CK50-03470
CKE0-03470
CK50-03470
CKE0-03470
15776-005
15776-008
16776005
15776-005
15776-005
15776-005
15776-005
15778005
18776-008
15776-005
16776-005
15776-005
15776-005
15776-005
15776-005

Qty

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
H
H
1
1
3
1
1
1
1
1
1
i
1
1
1
i
1
1
1
1
1
1
1
1
1
1
1
q
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Cage
31433
31433
3wW023
3W023
o022
31433
31433
31433
3W023
3woz3
3W023
3wo023
3wW023
31433
31433
3wWoz23
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
51642
31433
51642
96201
95275
90201
90201
95275
58800
58300
90201
90201
80201
90201
90201
90201
90201
95275
58900
31433
31433
58900
80201
90201
90201
20201
51642
51642
51642
51642
51642
51642
51642
51842
51642
51642
51642
51642
51642
51642
51642

Mfr's Part Number

C315C222M1R5CA C8248
C315C222MIRSCA C9248
CN15C222K

ChN13C222K
CD15FA102J03
C315C101J2GSCA C9248
C315C101J2GECA Co248
C315C101J2G5CA C9248
CN15C222K

CN15C222K

CN15C222K

CN15C222K

CN18C222K
C315C101J265CA £9248
C315C103K5R5CA C8248
CN15C222K
C322C224M5USCA
C315C222M1R5CA 9248
C315C102K1RECA
C315C101J2G5CA Co248
£315C222M1R5CA Co248
C315C222MIR5CA 9248
CA15C222M1R5CA CB248
C315C222M1RECA Co248
$320C473K5R5CA
C315C222MIRECA €o248
150-50-X7R-104K
C315C102K1R5CA
150-50-X7R-104K

605-547
VJOBOSAT00JXAMEB
605-547

£05-547
WVJOBOSAT00JXAMB
CK51-05220

CK51-05220

805-547

805-547

605-547

805-547

605-547

605-547

605-547

VJOB05Y H0ZIKXBMT
CK51-05220
CWR11KH106MM
CWR11KH106MM
CK51-05220

605-5347

605-547

£605-547

605-547

150-50-X7R-104K
150-50-X7R-104K
180-80-X7R-104K
150-50-X7R-104K
180-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X78-104K
150-50-X78-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K

Description

2200PF CERAMIC X7R
2200PF CERAMIC X718

0022 UF CERAMIC COG
0022 UF CERAMIC COG
1000 PF DIP MICA

100 PF CERAMIC NPO

100 PF CERAMIC NPO

100 PF CERAMIC NPO

0022 UF CERAMIC COG
0022 UF CERAMIC COG
.0022 UF CERAMIC COG
6022 UF CERAMIC COG
.0022 UF CERAMIC COG
100 PF CERAMIC NPO

{01 UF CERAMIC X7R

.0022 UF CERAMIC COG

.22 UF CERAMIC Z5U
22G0PF CERAMIC X78

001 UF CERAMIC YSP

100 PF CERAMIC NPO
2200PF CERAMIC X7R
2200PF CERAMIC X7TR
2200PF CERAMIC X7R
2200PF CERAMIC X7R

047 UF CERAMIC X7R
2200PF CERAMIC X7R

.1 UE CERAMIC X7R

001 UF CERAMIC Y5P

1 UF CERAMIC X7R

.047 UF X7R CHIP CERAMIC
10 PF NPQ CHIP

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
1C PF NPQ CHIP

22UF Y5V CHIP CERAMIC
22 UF Y5V CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.047 UF X7R CHIP CERAMIC
1000PF X7R CHIP CERAMIC
2.2 UF Y5V CHIP CERAMIC

CABTANT 10UF 25V,CWR11,(8M)
CAPTANT 1OURZSV.CWR11,(SM)

2.2 UF Y5V CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.047 UF X7R CHIF CERAMIC
{047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.1 UF CERAMIC X7R

JUF CERAMIC X7R

A1 UF CERAMIC X7R

.1 UF CERAMIC X78

.1 UF CERAMIC X7R

.1 UF CERAMIC X(7R

.1 UF CERAMIC X7TR

.1 UF CERAMIC X7R

.1 UF CERAMIC X7TR

. UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

A UF CERAMIC X7R

.1 UF CERAMIC X7R
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Parts Lists

(A2) 30164 8541C ANALOG P.C. ASSY, Rev B (continued)
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153
184
165
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167
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172
175
176

178
180
181
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Part Number

15776-005
CK50-03470
15776-005
15776-0058
15776-008
CK50-03100
CC50-03100
CCB0-03100
CC50-03100
CC50-03100
21627-001
CC50-03100
15776005
15776-005
CK50-03470
CK50-03470
15776-005
15776008
15776-005
CK50-03470
15776-005
CES0-R6100
CK50-03470
CK50-03470
21627-001
CK50-03470
21627-001
21627-001
CC50-04220
CK51-02100
CK50-03470
CKs50-03470
CK50-03470
21627-001
CK50-03470
CK50-03470
CK30-03470
CK50-03470
CK50-03470
CK50-03470
CK50-03470
21627-001
CK50-03470
CK50-01100
CK50-03100
CK50-01470
CK50-G3100
CK50-03100
CK50-03100
CK350-03100
CK50-03100
CK50-03100
CK50-03100
CK50-03100
CK50-03100
CK50-03470
CK50-03470
CK50-01470
DSAC-04148
DSAC-04148
DSAC-04148
DSAD-04148
DSAD-04148
DSAC-04148
13618

13618

13618

Qty
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Cage
51642
90201
51642
51842
51642
95275
31433
31433
31433
31433
31433
31433
51642
51842
902t
80201
51642
51642
51842
0201
51842
55680
90201
90201
31433
90201
31433
31433
31433
95275
90201
90201
90201
31433
90201
90201
90201
90261
20201t
90201
90201
31433
90201
95275
95275
58900
95275
95275
85275
95275
85273
85275
85275
95275
85275
90201
90201
58800
27014
27014
27014

-270%4

27014
27014
54558
54558
54558

Mfr's Part Number

150-50-X7R-104K
605-547
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
VJGB0SY 103KXAMT
CI15C103K5RECA C9248
C315C103KER5CA C9248
C315C103K5R5CA €248
C315C103KERECA £9248
CWR1IKH106MM
C315C103KER5CA ©9248
150-50-X7R-104K
150-50-X7R-104K
605-547

605-547
150-80-X7R-104K
150-80-X7R-104K
150-50-X7R-104K
605-547
150-50-X7R-104K
UVXTH100MAA
605-547

605-547
CWRT1KH106MM
605-547
CWRT1KH106MM
CWRT1KH106MM
CR220C224M5LISCA
VJOSOSY 102KXBMT
805-547

605-547

605-547
CWRT1KH106MM
605-547

605-547

805-547

605-547

605-547

805-547

605-547
CWR11KH106MM
605-547
VUJOBOSA101IXBMT
VJOBOSY 103KXAMT
CKR56-01470
VJOBOSY 103KXAMT
VJOBOSY 103KXAMT
VJOBOBY 103KXAMT
VJOBOSY 103KXAMT
VJOBOSY 103KXAMT
VJOBOSY103KXAMT
VJOBOSY 103KXAMT
VUIOB05Y 103KXAMT
VJ0BOSY 103KXAMT
605-547

605-547
CK50-01470
1N4148

1N4148

1N4148

1N4148

1N4148

1N4148

PER WMI PRINT
PER WMI PRINT
PER WMI PRINT

Description

.1 LUF CERAMIC X7R

047 UF X7R CHIP CERAMIC

3 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

01 UF X7R CHIP

.01 UF CERAMIC X7R

.01 UF CERAMIC X7R

.01 UF CERAMIC X7R

.01 UF CERAMIC X7R
CAPTANT 10UF25VCWR 11,{SM)
.01 UF CERAMIC X7R

.1 UF CERAMIC X78

.1 UF CERAMIC X7R

047 UF X7R CHIP CERAMIC
.047 UF X7R CHIP CERAMIC

.1 UF CERAMIC X7TR

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

047 UF X7R CHIP CERAMIC

.1 UF CERAMIC X7R

10 UF 50V RADIAL LEAD

047 UF XTR CHIPF CERAMIC
047 UF X7R CHIP CERAMIC
CAPTANT 10UF25V.OWR 11,(5M)
047 UF X7R CHIP CERAMIC
CAPTANT, 10UF25V.CWR11,{5M)
CAPTANT, 10UF.25V.CWR11,/SM)
.28 UF CERAMIC Z5U

1000PF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X78 CHIP CERAMIC
CAPTANT, 10UF25V.CWR11,{SM)
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
CARTANT, 10UR25V.CWR11,{SM)
047 UF X7R CHIP CERAMIC
100 PF CERAMIC NPO

.01 UF X7YR CHIF

470PF COG CHIP CERAMIC

.01 UF X7R CHIF

.01 UF X7R CHIP

01 UF X7R CHIP

.01 UF X7R CHIP

.01 UF X7R CHIP

01 UF X7R CHIP

.01 UF X7R CHtP

01 UF X7R CHIP

.01 UF X7R CHIP

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
470PF COG CHIP CERAMIC
1N4148 G.P DIODE

1N4148 G.P DIODE

1N4148 G DIODE

1N4148 G.£ DIODE

1N4148 G.P. DIODE

1N4148 G.P DIODE

DIODE uWAVE PIN SW, 3PF 100ns
DIODE, uUWAVE PIN SW,.3PF 100ns
DIODE,UWAVE PIN SW,.3PF 100ns
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Series 8540C Universal Power Meters

(A2) 30164 8541C ANALOG P.C. ASSY, Rev B (continued)
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Part Number

13818

13618

13618

13618
DS5AD-04148
DZAB-00751
19841-001
21164

21164

13271
10631-010
19203

15293

15283

15293
10631-010
10631-010
10631-010
16570
QEPP-00170
QBNS-03904
QBNS-02904
20242

10023

10017

10017

20850
QJNS-04416
QJUNS-04418
QJNS-04418
QUNS-04416
QJUNS-04416
QJINS-04416
QINS-04416
QUNS-04416
21445001
RK45-05490
RK45-01800
RK45-03160
RK45-51800
RK45-01800
RK45-01800
21445-00%
RIK45.61800
21445-001
RK45-05480
RK45-63160
RK45-01800
RK45-01800
RK45-01800
RK45-31470
21445-001
RK45-02870
RK45-32490
RK45-21470
21445001
21445-001
21445-001
RK45-00681
RK45-00681
21445-00%
21445-00%
RK45-13320
ANSS-11000
AN55-03320
RANS55-03320

Qty
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Cage
54558
54558
54558
54558
27014
27014
2M631
2M631
2M631
16179
89800
0B3G8
58758
58758
58758
99800
49800
99800
2ME31
04713
56289
56289
95290
27014
07263
07263
04713
04713
04713
04713
04713
04713
04713
04713
04713
65970
59124
59124
59124
59124
59124
59124
65970
59124
65870
59124
53124
59124
53124
59124
91637
65870
58900
59124
59124
65970
65970
85970
59124
59124
65970
5970
91637
3W023
19701
19761

Mfr's Part Number

PER WMI PRINT
PER WMI PRINT
PER WMI PRINT
PER WMI PRINT
1N4148

1N751A
103624-7
413524-1
4135241

700208

1025-40

19203

15203

15293

15293

1025-40

1025-40

1025-40
2-87227-5

MJE 170

2N3904

2N3804

2N3553

3644

2N3569

2N3569
MMBT3804T
MMEBF4418L
MMBF4416L
MMEBF4416L
MMBF44161.
MMBE4416L
MMBF44161.
MAMBE4416L
MMBF4416L
MCR10FW1001E
516-354

615821

615-331

815-821

6§15-821

§15-821
MCR10FW1001E
§15-821
MCRI10FWI001E
615-354

£15-331

615-821

§15-821

615-821
CRCWO08051473FT
MCR10FW1001E
RK45-02870
615-957
RN73K2A 1472
MCR10FW1001E
MCR10FW1001E
MCR10FW1001E
615-268

§15-268
MCR1OFW1001E
MCR10OFW1001E
CRCOWOB053321FT
RNS5C1001F
RNS5C3320F
RNS5C3320F

Description

DICDE uWAVE PIN SW,3PF100ns
DIODE,uWAVE PIN SW..3PF 100ns
DIODE,uWAVE PIN SW..3PF 100ns
DIODE uWAVE PIN SW.3PF 100ns
14148 G.E DIODE

1N751A 5.1V ZENER

14 PIN STRIPLINE PLUG
CONN,BNC,RT ANG,PC MTG
CONN,BNC,RT ANG,PC MTG
CONN,COUPLING STRAIGHT JACK
6.8 UH INDUCTOR
J1UHRFCOIL

.17 UH INDUCTOR

.17 UH INDUCTOR

.17 UH INDUCTOR

6.8 UH INDUCTOR

6.8 UH INDUCTOR

6.8 UH INDUCTOR

50 PIN STRIPLINE PLUG

MIE 170 3A 40V 12.5W PNP
2N3904 2A 40V NPN

2N3904 2A 40V NPN

2N3553 2.5W 175 MHZ NPN
2N3644 .3 A 45V PNP

PN3569 .54 40V NPN

PN356¢ .5A 40V NPN
TRANSISTOR NPN 3904 (SOT-23)
MMBF4416L FET AMP SMT
MMBF4416L EET AMP SMT
MMBF4416L FET AMP SMT
MMBE4416L FET AMP SMT
MMBF4416L FET AMP SMT
MMBF4416L FET AMP SMT
MMBF4416L FET AMP SMT
MMBE4416L FET AMP SMT
RES,MF 1.00K, 1%, 1/8W (5M0805)
548 OHM 1% FILM SMT

180 OHM 1% FILM SMT

316 OHM 1% FILM SMT

180 OMM 1% FIEM SMT

180 OHM 1% FILM SMT

180 OHM 1% FILM SMT
RES,MF,1.00K,1%, 1/8W (SMOS0S)
180 OHM 1% FILM SMT

RES MF,1.00K, 1%, 1/8W (SMOS0S)
549 OHM 1% FILM SMT

316 OHM 1% FILM SMT

180 OHM 1% FILM SMT

180 OHM 1% FILM SMT

180 OHM 1% FILM SMT

147K OHM; 1%:FILM;SMT
RES,MF 1.00K, 1%, 1/8W (SM0S05)
287 OHM 1% FILM SMT

249K OHM 1% FILM SMT

14.7K OHM 1% FILM SMT
RESMF 1.00K,1%, 1/8W (SM0805)
AES,MF,1.00K, 1%, 1/8W (SM0805)
RES,MF,1.00K,1%, 1/8W (SM0S0S)
8.1 OHM 1% FILM SMT

8.1 OHM 1% FILM SMT

RES MF 1.00K,1%, 1/8W (SMOR0S)
RES.ME1.00K,1%, 1/8W (SMOB05)
3.32 KOMM 1% FILM SMT

1 K OHMS 1% MET FILM

332 OHMS 1% MET FILM

332 OHMS 19 MET EILM

7-10
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Parts Lists

(A2) 30164 8541C ANALOG P.C. ASSY, Rev B {continued)

Item
33

35
36
37

40
41
42
43

46
47

50
51
52
83
59
62
83

65
&7

&9
70
73

78
97

100
10t
102
103
106
107
108
109
110
11
112
138
114
118
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
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Part Number

AN55-11820
21445-002
ANS5-14750
RK45-05480
RK45-32480
21445-011
RAK45-32480
RK45-32450
RiK45-13320
21445001
21445-001
RK45-22670
21445-001
21445-009
21445-001
RK45-23010
21445-011
RK45-23010
RK45-23010
21445-011
RK45-0041%2
21445-001
21445001
21445-009
21445-009
21445-001
21445-001
21445-0C1
21445-001
21445011
21445-011
21445-002
RN55-11820
RN55-00274
12449-053
12448-053
12449-053
12448-053
21445-001
RAN55-21000
RNS5-03920
21445-001
21445-001
RK45-05480
RK45-21470
RN55-24750
RN55-11000
10015-064
12449-048
12443-032
12449-028
RNS55-21000
RN55-41000
RNS5-14750
RNS5-21000
RNE5-14750
RNES-14750
12449-128
12449-129
RN55-12210
RK45-31470
RK45-22670
RNS5-12000
RNS5-12000
RBNS5-11000
RNS5-13010

Qty
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Cage
19701
65370
91837
59124
59124
85970
58124
53124
1637
65970
65970
58800
85970
83970
65970
59124
65970
59124
53124
65970
59124
65970
65970
65970
65970
65970
65970
65970
65970
B5970
85970
85970
19701
91637
60393
60393
60393
60393
85970
19704
91637
65970
65870
59124
59124
19701
3W023
81348
91837
60393
60393
19701
19701
91637
19701
91637
91637
60393
60393
HB37
$1637
58300
81349
81349
3W023
91637

Mfr’s Part Number

HRN55C1821F
MCR1GFW1003E
RANS5C4751F

615-354

615-957
MCR10FW10C2E
615-957

615-957
CROWOBOS3321FT
MCR10FW1001E
MCR10FW1001E
RK45-22670
MCR10FWICO1E
RK73H2AT4990F
MCR10FWI001E
RNT3K2A3012F
MCRTOFW1002E
RN73K2A3012F
RN73K2A3012F
MCRIOFW1002E
RN73K2A41R2F
MCRICFW1001E
MCRI1CFWIOME
RK73H2AT4990F
RKT3H2ZAT4990F
MCR10FWI1001E
MCR10FW1003E
MCR10FW1001E
MCR10FW1001E
MCR10FW1002E
MCR10FW10028
MCR10FW1003E
HRNS5C1821F
RNS5C27R4F

GP 1/4-TC50-50.00K-1%
GP 1/4-TC50-80.0CK-.1%
GP 1/4-TC50-50.00K-.1%
GP 1/4-TC50-50.00K-. 1%
MCR10FW1001E
RNSSC1002F
RNSSC3920F
MCR10FWI001E
MCR10FW1I001E
615-354

RN73K2A 1472
RN55C4752F
RNSSC1001F

ANSSD 1.13K OHM 1%
RANS5C15028

GP 1/4 TC50 1.25K
GP 1/4-TC50-12.5-.1%
RNSSC1002F
RN55C1004F
RNSSC4751F
RN5SSC1002F
RNS5C4T51F
RNS5CA751F

GP 1/4 TC50-13.33K .1%
GP /4-TC50-40K-.1%
RNS5C2211F
CRCWOB051473FT
RK45-22670
RNCS55H2001FM
RNCS5H2001FM
RNS5C1001F
RN55C30118

Description

1.82 K OBMS 1% MET FIEs

RES MF, 100K, 1%, 1/8W (SMOB05)
4.75 K OHMS 1% MET FitM

549 OHM 1% FILM SMT

249K OHM 1% FILM SMT

RES MF,10.0K, 1%, 1/8W {SM0805)
249K OMM 1% FILM SMT

249K OHM 1% FILM SMT

3.32 KOMM 1% FILM SMT
RES,MF,1.00K, 1%, 1/8W (SM0805)
RES,MF,1.00K, 1%, 1/8W (SM0805)
26.7 KOMM 1% FILM SMT
RES,MF.1.00K, 1%, 1/8W (SM0B05)
RES.MF.499,1%,1/8W (SM0805}
RES.MF 100K, 1%, 1/8W (SM0O805)
30.1K OHM 1% FELM SMT
RES,MF,10.0K, 1%, 1/8W {SM0805)
30.1K OHM 1% FILM SMT

30.1K O+HM 1% FILM SMT
RES.MF 10.0K,1%,1/8W (SMDBOS)
41.2 OMM 1% FILM SMT
RES.MF, 1.00K,1%, +/8W (SM0OB0S)
RES MF 1.00K,1%, 1/8W (SM0B05)
RES,MF499, 1%, 1/8W {SM0B0S)
RES,MF,489, 1%, 1/8W {SMG805)
RES,MF,1.00K, 1%, 1/8W {(SM0805)
RES,MF1.00K, 1%, 1/3W {SM0805)
RES,MF.1.00K, 1%, 1/8W (SM0805)
RES,MF1.00K,1%,1/8W (SMCB05)
RES MF,10.0K,1%,1/8W (SM0B05)
RES.MF10.0K, 1%, 1/8W {SM0805)
RES,MFE 100K, 1%, 1/8W {3M0B05)
1.82 K OHMS 1% MET FiLM

27.4 OHMS 1% MET FILM

50.0 K OHM .1 % MET FILM

50.0 K OHM .1 % MET FiLM

50.0 K OHM .1 % MET FILM

50.0 K OMM .1 % MET FILM

RES MF, 1.00K, 1%, 1/8W (SMOB0S5)
10 K OMMS 1% MET FILM

392 OHMS 1% MET FIEM
RES,MF,1.00K, 1%,1/8W (SM0805)
RES,MF,1.00K, 1%, 1/8W (SM0805)
549 OHM 1% FILM SMT

14.7K OHM 1% FILM SMT

47.5 K OHMS 1% MET FiLM

1 K OHMS 19 MET FILM

1,13 K OHMS 1% MET FILM

15.0 K OMM .1 % MET FILM

1.25 K OHM 1% MET FILM

12.5 K OHM .1% MET FILM

10 K OHMS 1% MET FILM

T MOHMS 1% MET FILM

4.75 K OHMS 1% MET FILM

10 K OHMS 1% MET FILM

4.75 K OHMS 1% MET FILM

4.75 K OHMS 1% MET FILM
13.33 K OHM .1 % MET FILM
40.0 K OHM .1 % MET FILM

2.21 K OHMS 1% MET FILM

147K QHM; 1%;FILM;SMT

26.7 KOMHM 1% FILM SMT

2.00 K OHMS 1% MET FIlLM

2.06 K OHMS 1% MET FILM

1 K OHMS 1% MET FILM

3.0t K OHMS 1% MET FAILM
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Series 8540C Universal Power Meters

(A2) 30164 8541C ANALOG P.C. ASSY, Rev B (continued)
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135
136
137
138
138
140
141
142
143
144
145

147
148
149
150
151
1582
153
154
185
156
157

159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

185
186
187
188
189
190
191
194
195
198
199
214
225
226
228
229

Part Number

RN55-22210
BN55-23160
RN55-21330
RK45-13320
RNS5-110C0
RNS55-14990
12449-090

RNS5-21000
RNS5-21006
RNGS5-00274
RK45-C2870
RN55-12480
RN55-12490
RN55-21210
RN55-21000
RNS5-03740
ANS55-03740
RAN55-11000
ANS5-11000
RNS5-11000
RANS5-04990
ANS5-04990
10015-082

10C15-144

10015-144

RNS55-11500
RNS55-11000
10015-125

RNS5-00110
RNS55-11000
RNS5-04930
10015-082

RNS5-02430
RBNS5-11000
RN55-64980
10015-082

RN55-23010
RNS5-31100
RNS5-12740
11845-004

RNS55-11500
RN55-2100C
RN55-21000
RN55-21000
RN55-22210
RN55-21500
RN55-14750
RN55-14750
RNS5-02490
RNS55-34750
ANS5-11000
RANS5-12000
RNS5-00100
21445-001

21445-001

RK45-00576
21445-001

21445011

21445-011

RNS5-01000
RNS55-21000
21445-001

21445-001

21445001

RNB5-00475
RNE5-00475

aty
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Cage
91837
91637
91637
91637
3wo023
91837
91637
19701
19701
91637
58900
91637
41637
91637
19701
81349
81349
3wo023
3woza
3wWo23
19701
19701
81349
81348
81349
3Woz3s
3w023
81349
91637
3W023
19701
81343
19701
3we23
19701
81348
91637
3woz23
91637
07115
3Wo23
19701
19701
197014
91637
91637
91637
31637
81349
1637
3woRs
81348
19701
65970
65970
59124
65870
65970
65970
91637
19701
85970
65870
65970
3W023
3WG023

Mfr's Part Number

RN55C2212F
RNBEC31B2F
RNSSC1332F
CRCWOB0S3321FT
RNS5C1001F
ANB5C4991F
RNS5CB001B
RNS5C1002F
RNS5C1002F
RNSSC27R4F
RK45-02870
ANGSC2491F
RNSBC2491F
ANSSC1212F
RANSSC1002F
RNCS5H3740FM
RNCESH3740FM
RNSSC1001F
RNSSC1001F
RNSSC1001F
RNS5C4990F
RN55C4990F
RANS5DE1ROF
RBN55DI5RIE
RNSSDOSRIF
RNSSC1501F
RNSSC100MF
RNS5D2ZBR7F
RNSSCT1ROF
RNS5SC101F
RNS55C499CF
RN55D61ROF
RN55C2430F
RN55C1001F
RNS5C4990E
RNS5D61ROF
RNS5C3012F
RNG5C1103F
ANSSC2741F
FP-2(0BS)
RNSSC1501F
RNS5C1002F
RNS5C1002F
RNS5C1002F
RNBEC2212F
RBNS5C1502F
RNS5C4751F
RNS5C4TE1F
RNC55H2490FM
RN55C4753F
RNBSC1001F
RNCS5H2001FM
RNSSD10R0F
MCR10FW1001E
MCR1OFWIQ0LE
815257
MCR10FW1001E
MCR10FWIQ02E
MCR10FW1002E
RNSSC1000F
RNSSC1002F
MCR1CFW1001E
MCRIGFWI00IE
MCRICFWIO01E
RNSECATREE
RNSSCA47R5F

Description

22.1 K OHMS 1% MET FILM

31.6 K OHMS 1% MET FILM

13.3 K CHMS 1% MET FiLM

3.32 KOHM 1% FILM SMT

1 K OHMS 1% MET FILM

4.99 K OHMS 1% MET FILM

8.00 K OHM .1 % MET FILM

10 K OHMS 1% MET FiLM

10 K OHMS 1% MET FiLM

27.4 OHMS 1% MET FIiLM

287 OMM 1% FILM SMT

249 K OHMS 1% MET FILM

2.48 K OHMS 1% MET FIEM

12.1 K OMMS 1% MET FILM

10 K OHMS 1% MET FILM

374 OHMS 1% MET FiLM

374 OHMS 1% MET FiLM

1K OHMS 1% MET FILM

1 K OHMS 1% MET FILM

1 K OHMS 1% MET FILM

499 OMMS 1% MET FILM

499 OHMS 1% MET FILM

61.9 OHMS 1% MET FILM

95.3 OHM 1% MET FiLM

95.3 OHM 1% MET FILM

1.5 K OHMS 1% MET FILM

1 K OHMS 1% MET FULM

28,7 OMMS 1% MET FiLM

11.0 OHMS 1% MET FILM

1 K OHMS 1% MET FiLM

439 OHMS 1% MET FIiLM

61.9 OHMS 1% MET FILM

243 OHMS 1% MET FILM

1K OHMS 1% MET FILM

499 OHMS 1% MET FiLM

61.9 OHMS 1% MET FILM

30.1 K OHMS 1% METY FILM

110 K OHMS 1% MET FILM
2.74K OHMS 1% MET FILM

15 OHM 10% METAL GLAZE

1.5 K OHMS 1% MET FILM

10 K OHMS 13 MET FILM

10 K OHMS 1% MET FILM

10 K OHMS 13 MET FILM

22.1 K OHMS 1% MET FiLM

15 K OHMS 1% MET FILM

4.75 K OHMS 1% MET FItM

4.75 K OMMS 1% MET FILM

249 OHMS 1% MET FILM

475 K OHMS 1% MET FILM

1K OHMS 1% MET FitM

2.00 K OHMS 1% MET FlLM

10 OHMS 1% MET FILM
RES,MF,1.00K,1%,1/8W {8M0805)
RES,MF,1.00K,1%,1/8W {SMO0805)
57.6 OMM 1% FILM 8MT
RES,MF,1.00K, 1%, 1/8W (SM0805)
RES,MF 10.0K, 1%, 1/8W (SMO0B03)
RES,MF10.0K, 1%, 1/8W (8M0B05)
100 OHMS 1% MET FILM

10 K OHMS 1% MET FILM
RES,MF 1.00K, 1%, #/8W (SMC805)
RES MF,1.00K, 1%, 1/8W (SM0805)
RES,MF.1.00K, 1%, 1/8W (SM0805)
47.5 OHMS 1% MET FiLM

47.5 OHMS 1% MET FiLM
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Parts Lists

(A2) 30164 8541C ANALOG P.C. ASSY, Rev B (continued)

ftem Part Number

R 232 RN55-00475
R 233 RNS5-00475
R 234 RNS55-00475
R 235 BN55-00475
R 236 RK45-32490
R 240 RN55-00475
R 241 RNS55-00475
R 242 RN55-00475
R 243 RNS55-00475
R 245 21445011

R 248 RN55-00475
R 247 RN55-00475
R 248 RN55-00475
R 249 BNS5-00475
R 250 21445011

R’ 251 21445011
R 252 RANS5-00475
R 253 RK45-23010
R 254 RK45-23010
R 255 21445.011

R 256 21445-011

B 257 RK45-12400
R 258 21445009
R 261 RK45-09530
R 263 BK45-05490
R 264 RK45-05490
R 269 21445-001
R 270 RK45-00156
R 272 21445-001
R 273 RWO3-00390
R 274 RW3-00390
RP 1 14882-001
RP 2 14882-001
RP 3 14882-001
RT 2 15208-001
RT 3 20607-002
RT 4 20607-002
T % 21456-001
™ 2 21456-001
TP 3 21456-001
™ 4 21456001
TP 5 21456-001
™ 8 21456001
™ 7 21456-001
™ 8 21456-001
T 10 21456-001
T 11 21456-001
™ 12 21456-001
TP 13 21456-001
T W 21456001
™ 15 21456-001
TP 16 21456-001
P 23 21456-001
TP 24 21456-001
™ 7 21456-001
28 21456-001
w3 21456-001
T 32 21456-001
™ 35 21456-001
TP a7 21486-001
u 1 15135

u 2 21189

U 3 15233

U 4 15135

U 5 ULND-00363
u 8 15093

aty
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Cage
3W023
Iwoz3
IWo23
w023
59124
3Woz3
IW023
3W023
w023
65970
3wo23
3woz23
3wWo23
3W023
65970
€5970
3Wo23
59124
59124
65870
65970
59124
65970
58124
59124
59124
85970
59124
85970
91637
91637
otiz1
01121
01121
56866
06080C
06080
5890C
58900
58900
58800
58900
58900
58900

Mfr's Part Number

RNS5C47R5F
RNS5C47R5F
RNSEC47R5F
RNS5C4A7R5F
615-957
RNS5C47R5F
RANSSC47RS5F
RNSSC47R5F
RNSSCA7REF
MCR10FW1002E
RN55C47R5F
BNSSC47RS5F
RNSESCATREF
RNSSCA7REF
MCR10FW1002E
MCR10FW1002E
RNS5C47REF
RN73KZA3012F
RNT3K2A3CG12F
MCR10FW1002E
MCR10FW1002E
RN73K2A2401F
RK73H2AT4390F
615-385

615-354

615-354
MCR10FW1001E
RN73K2A18R6F
MCRI10OFW1001E
RS-2B-38-1
RS-28-39-1
110A103
110A103
110A103
QToBC02-022
RXE050

RXE0S0
21456-001
21456-001
21456001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
OP-Q7ICP
DG411DS
CA3240E
opP-gv/CP

L M383P

1 M393H

Description

47.5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM

47.5 OIS 19 MET FiLM

475 OHMS 1% MET FILM

249K OHM 1% FELM SMT

47.5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM

47.5 OMMS 1% MET FILM

47 5 OHMS 1% MET FILM

BES MF 10.0K, 1%, 1/8W (SMOBOS)
47.5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM
RESME 10.0K, 1%, 1/8W (SM0B05)
RES MF, 10.0K, 1%, 1/8W (SM0805)
47.5 OHMS 1% MET FILM

30.1K OHM 1% FILM SMT

30.4K OHM 1% FILM SMT
RES,MF, 10.0K, 1%, 1/8W (SM0805)
RES,MF,10.0K, 1%, 1/8W (SMC803)
2.4K OHM 1% FILM SMT
RES,MF.499,1%, 1/8W {SM080S)
953 OHM 19 FILM SMT

546 OHM 1% FILM SMT

548 OHM 1% FILM SMT
RES,MF, 1.00K, 1%, 1/8W {SMO805)
19.6 OHM 1% FILM SMT
RES,MF1.00K, 1%, 1/6W {SM080S)
38 OHM 3W WIREWOUND

39 OHM 3W WIREWOUND

10K OHM X 9 SIP NETWORK
10K OHM X 9 SIP NETWORK
10K OHM X ¢ SIP NETWORK

10 K OHM THERMISTOR

THMS, PTC 0.75 OHM 0.5A(HOLD)
THMS, PTC 0.75 OFHM 0.5A(HOLD)
TEST POINTBLK

TEST POINTBLK

TEST POINT,BLK

TEST POINT BLK

TEST POINTBLK

TEST POINTBLK

TEST POINT.8LK

TEST POINT,BLK

TEST POINT,BLK

TEST POINT,BLK

TEST POINT BLK

TEST POINT.BLK

TEST POINT,BLK

TEST POINT.BLK

TEST POINT,BLK

TEST POINT,BLK

TEST POINT.BLK

TEST POINTBLK

TEST POINTBLK

TEST POINT.BLK

TEST POINT.BLK

TEST POINTBLK

TEST POINT,BLK

HAS5135-5 PRECISION OP AMP

IC 8PST CMOS ANALOG SWITCHES

CA3240E DUAL OP AMP
HAS135-5 PRECISION OP AMP
LAM393N VOLT COMPARATOR
LM3g94 7V PRECISION ZENER
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Series 8540C Universal Power Meters

(A2) 30164 8541C ANALOG P.C. ASSY, Rev B (continued)

Item Part Number Qty Cage Mfr's Part Number Description
U 7 15135 1 60383 OP-Q7/CP HAS135-5 PRECISION OP AMP
U 8 21189 1 17856 DG411Dd IC SPST CMOS ANALOG SWITCHES
U 9 UTNO-00322 1 04713 TAHC32N 74HC32 QUAD 2 INPUT CR
U 10 UTNO-000B2 1 66958 M74HCO8B1R T4HCO8N QUAD AND
Ut 15135 1 60393 OP-07/CP HAS5135-5 PRECISION OP AMP
U 12 15135 1 60383 oP-Q7/CcP HAS5135-5 PRECISION OP AMP
u 13 UINO-07534 1 24335 AD7534KN AD7534JN 14 BIT DAC
u o4 19586 1 60395 X24C44P X2444P 256 BIT NV RAM
U 15 UTNO-00042 1 04713 MC74HCO4AN SNT4HC04 HEX INVERTER
U 18 13471 1 27014 LM324AN LM324AN QUAD OP AMP
U 17 UD0-07245 1 24335 AD7245AAR ADT7Z45AAR 12 BIT DAC SMT
U 18 21159 3 4T185 UPD71055C IC,PARALLEL INTFC
U1e 13471 1 27014 LM324AN LM324AN QUAD OF AMP
U2 21159 1 47185 UPD71055C IC,PARALLEL INTFC
U 22 UID0-07891 1 24335 AD7891AP-2 AD7831AP-2 MUX/ADC SMT
U 23 URD1-07805 i 4713 MC78LOSACD MC7BLOSACD 1A 5V REG
U 24 uoD1-01007 1 84155 LT1007CS8 LT1007CS8 OP AMP
u 25 U0D0o-013565 t 64155 LT1356CS LT356CSQUAD,OP;SMT
U 26 UOD0-00435 t 58900 UOD0-00436 CLCA3BAJE OP AMP SMT
u 27 U0oD1-01007 1 64155 LT1007CS8 LT1007CS8 OP AMP
U 28 ULDO-00613 t 17856 DGB13DY DGE13DY 4PST SWITCH SMT
U 28 UOD0-00426 1 58900 UODO-00426 CLC426AJE OP AMPSMT
U 31 ULDO-00409 t 17856 DGaoeDyY DG40gDY 2X 4IN SWITCH SMT
U 33 URD1-07812 1 04713 MC78M12CDT MC78M12CDT 5A 12V REG
Uooo34 URDO-07912 1 04713 MC7OL12ACD MC79L12ACD 1A 12V SMT
u 35 URD-07812 1 04713 MC78L12ACD MCT78LI12ACD 1A 12V SMT
U 3 ULDO-00642 1 17856 DGEe42DY DG642DY SPDT SWITCH SMT
U 37 UIDC-07245 1 24335 AD7245A8R ADT245AAR 12 BET DAC SMT
U 38 17714 1 01245 LM3sBAP LM358AN DUAL OP AMP
U 39 UODO-00324 1 3wo23 Lm324D LM324D QUAD OP AMP SMT
U 40 URD1-07912 1 04713 MC79M12COT MC79M12CDT .5A -12V REG
UM UTDG-00143 1 3Iwoz3 74HCT14D T4HCT 140 HEX SCHMITT INV SMT
U 44 ULDO-00643 1 17856 DGB43DY DGB43DY 2PDT SWITCH SMT
U 45 UOBO-00111 1 58900 UQDo-c0t11 CLC111AJE BUFFER SMT
U 48 UOoDo-00111 REF 58900 UOD0o-00111 CLC111AJE BUFFER,SMT
U 47 LULDO-00643 1 17856 DGe430Y DGE430DY 2PLT SWITCH SMT
U 48 UOD0-00426 1 58900 U0D0-00426 CLCA26AJE OP AMP.SMT
U 52 UoDo-00428 1 58800 UOD0-00428 CLCA428AJE OF AMP SMT
U 54 UQD0-01356 1 64155 LT1356CS LT1356CS,QUAD,OPSMT
U 56 ULDO-00643 1 17856 Das43DyY DGB43DY 2PDT SWITCH SMT
U 57 URDC-07905 1 04713 MC79MOSCDT MC7OMOBCDT .5A -5V SMT
U 58 URDC-07805 1 04713 MCT7BMO5CDT MC78MOSCDT.5A 5V REG SM
U 59 UOD0-00428 1 58800 UODb0-00428 CLC42BAJE OF AMP SMT
U &2 ULDO-00643 1 17856 D&GE43DY DGB43DY 2PDT SWITCH SMT
U e ULDO0-00643 1 17856 DGB43DY DGB430Y 2PDT SWITCH SMT
U 0 ULDO-00642 1 17856 DGB42DY DGS42DY SPDT SWITCH SMT
U = Uib0-61410 1 64155 LTC1410CS LTC1410CS 12 BIT A/D SMT
U 104 30618 1 58900 30619 PROG GAL 854XC A2 U104
U 105 30621 1 58900 30621 PROG GAL B54XC A2 U105
U 108 30623 1 58900 30623 PROG GAL BS4XC A2 U106
U 107 UTD0-00742 1 61802 T4HC74AFN T4HCT4D DUAL D FFLOP SMT
U 108 UTDO-00742 1 61802 T4HC74AFN 74HC74D DUAL D FFLOP SMT
U108 UTDO-00742 1 61802 TAHC74AFN 74HC740 DUAL B FFLOP SMT
U 110 UTD0-40402 1 27014 74HCA040M T4HCA040D 12 BIT CT SMT
VAR & 30625 1 58900 30625 PROG EPROM 854XC A2 Uttt
U 1z UGD0-09501 1 24335 ADS501JP ADYS01SP DELAY GEN SMT
U 113 UTDO-00143 1 3W023 T4HCT 14D 74HCT14D HEX SCHMITT INV SMT
W H JIA1-03230 1 Hal 68000-503 3 PIN STRIPLINE PLUG
XxQ 4 1037 1 13103 7717-22:N TQS5 NYLON INSULATOR
XW o1 17240-001 1 27264 15-38-1024 JUMPER, INSULATED,2 POS
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Parts Lists

(A2) 30173 8542C ANALOG PC ASSY,Rev: C

hem Part Number
1 11438
2 20192
3 20259
4 20260
5 20800
7 21210
8 21214
9 HBPP-44004
10 HWSS-40300
11 10478
12 30163
13 30165
14 PHO0-00301
15 30166
A 20112
c 1 CKB50-03470
c 2 CK50-03470
c 3 CK50-03470
c 4 21627-001
c 5 CK50-03470
c S CK50-03470
c 7 CK50-03470
c 8 21627-001
c g 21627-00%
c 10 CK50-03470
c 1 CK50-03470
c 14 CC50-03100
c 15 CC50-03100
€ 18 CK50-03470
c 17 CCB0-03100
¢ 18 15776-005
c 15 CK50-03470
¢ 20 CK50-03470
c 2 CK50-03470
c 22 CK50-03470
c 23 CK51-05220
c 24 CK51-05220
c 25 15776-005
c 26 CC50-63100
c 27 CK50-03470
c 28 CK50-03470
¢ 29 21627-001
c 3 21627001
¢ 3t CKB0-03470
c 3 CK50-03470
¢ 33 15776-005
c 34 15776-005
c 3 15776-005
c 3 10001-005
c 37 157768-005
¢ 38 CCB50-04220
c 30 20032-001
C 4D CC50-03100
c 41 15776-005
c 42 CES0-R5470
¢ 43 15776-005
G 44 CE50-R5470
C 45 15776-005
c 46 CES50-R5470
c 47 CC50-03100
c 48 15776-005
C 48 CC50-02220
C 50 CC50-03100
¢ 51 CC50-03100
¢ s2 10008-013
c 53 10908-018
C 54 CC50-02220

Qty Cage
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Mifr’s Part Number

58900
58300
58900
58900
58900
58900
58300
26233
53900
58900
58800
58900
58900
58900
58900
80201
80201
90201
31433
90201
0201
90201
31433
31433
90201
20201
31433
31433
90201
31433
51642
80201
90201
20201
80201
58800
58800
51642
31433
90201
90201
31433
31433
40201
$0201
51642
51642
51642
56289
51642
31433
88919
31433
51642
62643
51642
62643
51642
62643
31433
51642
31433
31433
31433
84171
8417t
31433

Description
11438

20192

20259

20260

20800

21210

21211

NS137CR440R4
HWSS-40300

10479

30163

30165

PHOO-00001

30166

20112

805-547

605-547

805-547
CWRH1KH106MM
805-547

805-547

605-547
CWR11KH106MM
CWR1TKH106MM
605-547

605-547
C315C103K5RECA €9248
£315C103K5RECA C8248
605-547
C315G103K5RECA Co248
150-50-X7R-104K
605-547

805-547

605-547

605-547

CK51-05220

CK51-05220
150-50-X78-104K
C315C103K5R50A C9248
605-547

805-547
CWR11KH106MM
CWR11KH106MM
605-547

805-547
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
10TCC-033
150-50-X7R-104K
£322C224M5USCA
MKP-4 0.47/160/5
C315C103K5RECA C9248
150-50-X7R- 104K
KRESOVB4R7MSX5LL
150-50-X7R-104K
KRESOVBSA7MEXSLL
150-50-X7R-104K
KRE50VB4R7MSXS5LL
C315C103K5RECA C9248
150-50-X7R-104K
C315C222M1R5CA £9248
C315C103K5RECA Co248
C315C103K5R5CA 09248
DM15-151F

DM15-241F
C315C222M1R5CA 9248

MOLDED BUMPER
SHELL,OBLONG
COVER,CALIBRATOR HOUSING
HOUSING,CALIBRATOR
LABEL,US PATENT 4,794,325
GROMMET,NYLATCH,

PLUNGER NYLATCH,

440 X 14 PAN

#4 X 3/16 SPLIT LOCK

8/4 X 1/4 FOAM TAPE

8540C ANALOG PCB

8540C ANALOG PC.B. SCH.
SHIELD COVER

85200 ANALOG PC.B. TEST PLAN
CALIB THERM OVEN PCB ASSY
.047 UF X7R CHIP CERAMIC
047 UE X7R CHIP CERAMIC
047 UE X7R CHIE CERAMIC
CAPTANT,10UF 25V.CWR11,(SM)
047 UE X7R CHIP CERAMIC
.047 UF X7R CHIP CERAMIC
047 UE X7R CHIP CERAMIC
CAPTANT,10LF.25VCWRT1,(SM)
CAPTANT, 10UF25V.CWR11,(SM)
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC

01 UE CERAMIC X7R

1 UF CERAMIC X78

047 UE X7R CHIP CERAMIC

01 UF CERAMIC X7R

1 UF CERAMIC X7R

047 UF X7R CHIP CERAMIC
047 UE X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
{047 UE X7R CHIP CERAMIC

2.2 UF Y5V CHIP CERAMIC

2.2 UE Y5V CHIP CERAMIC

.1 UF CERAMIC X7R

.01 UF CERAMIC X7R

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
CARTANT, 10UF.25V.CWR11,(SM)
CAPTANT,10UF,25V,CWR11,{SM)
047 UE X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC

1 UF CERAMIC X7R

.1 UF CERAMIG X7R

-1 UF CERAMIC X7R

33 PF 1KV CERAMIC NFO

.1 UE CERAMIC X7R

22 UF CERAMIC 25U

A7UF 100V POLYPROPYLENE
.01 UF CERAMIC X7R

.1 UF CERAMIC X7R

47UF 50V RADIAL

1 UE CERAMIC X7R

4.7UF 50¥ RADIAL

1 UF CERAMIC X7R

4.7UF 50V RADIAL

01 UF CERAMIC X7R

1 UF CERAMIC X7R

2000PF CERAMIC X7R

01 UF CERAMIC X78

01 UF CERAMIC X7R

150 PF DIP MICA

240 PF DIP MICA

2200PF CERAMIC X7R
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Series 8540C Universal Power Meters

(A2) 30173 8542C ANALOG PC ASSY, Rev: C (continued)

QOoOOOOOOOCO0000aO00000O0000000CO0000000000000000000GO000D00000000OGOD0N

Item

55
56
57

59
60
61

63
85
67

69
70
71
72
73
74
75

78
79

81
a2
83

85
86
a7

89

H
92
93

95

a7
98
99
W00
101
102
103

105
106
107

109
110
11
113
114
115
1186
117
118
119
120
121
122
123

Part Number Qty

10908-011

10808-012

10909-011

10677-018

CCs0-02220
CC50-02220
15640-012

15640-012

10677-018

CC50-01100
CC50-01300
CC50-0110C
15643-012

15640-012

15640-012

15640-12

15640-012

CCs0-01100
CC50-03100
15640-012

CC50-04220
CC50-02220
CCs0-02100
CC50-01100
CCs0-02220
CC50-02220
CC50-02220
CC50-02220
CCB0-03470
CC50-02220
15776-005

CC50-02100
15776-005

CK50-03470
CK50-00100
CK50-03470
CKE0-03470
CK50-00100
CK51-05220
CK51-05220
CK50-03470
CK50-03470
CK51-05220
CK50-03470
CK50-03470
CK50-03470
CK50-03470
CKS0-03470
CK50-03470
CK50-03470
CK50-03470
CK50-03470
CK51-02100
CK51.05220
21627-001

21827001

CK51-05220
CKE0-03470
CKE0-03470
CK50-03470
CK50-03470
CK50-03470
CK50-03470
CK51-05220
CK50-00100
CK50-03470
CK50-03470
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Cage
09022
84171
09022
09022
31433
31433
3W023
3woz3
09022
31433
31433
31433
awoza
3Wo23
3wozs
woza
3woz3
31433
31433
w023
31433
31433
31433
31433
31433
31433
31433
31433
31433
31433
51642
31433
51642
80201
95275
80201
90201
95275
58900
58300
90201
80201
58300
80201
90201
0201
90201
0201
$0201
90201
40201
90201
95275
58800
31433
31433
58900
80201
0201
80201
80204
90201
80201
58300
95275
50201
902014

Mfr's Part Number

CD15EDB20G03
CMOBFD121J03
CBR13EDBR0G03
CD15FA102J03
C315C222M1RECA C9248
C315C222M1R5CA C9248
CN15C222K

CN15C222K
CD15FA102403
C315C10142G5CA C9248
C315C101J2G5CA £8248
C315C101J2G5CA £9248
CN15C222K

CN15C222K

CN15Ca222K

CN15C222K

CN15C222K
C315C101J2G5CA £9248
C315C103K5R5CA £9248
CN15C222K
£322C224M5USCA
C315C222M1RECA C9248
C315C102KIRECA
C315C101J2GECA C9248
C315C222MTR5CA Co248
C315C222M1RSCA C9248
C315C222M1RSCA Co248
C315C222M1R5CA C9248
C320C473K5R5CA
C315C222M1R5CA Co248
150-50-X7R~104K
C315CHI2K1RECA
150-50-X7R-104K

605-547
VJOBOSAT00IXAMB
605-547

605-547

VJOB0SA 1O0JXAME
CK51-05220

CK51-05220

605-547

606-547

CK51-05220

605-547

605-547

605-547

605-547

605-547

605-547

605-547

605-547

605-547

VJOBOSY 102KXBMT
CK51-05220
CWRTIKHtO6MM
CWR11KH106MM
CK51-05220

805-547

605-547

505-547

605-547

B05-547

B603-547

CK51-05220
VJOB05A100JXAMB
605-547

605-547

Description

€62 PF DIP MICA

120 PF DiP MICA

62 PF DIP MICA

1000 PF DIP MICA

2200PF CERAMIC X7R
2200PF CERAMIC X7R

0022 UF CERAMIC COG
.0022 UF CERAMIC COG
1000 PF DiP MICA

100 PF CERAMIC NPO

100 PF CERAMIC NPO

100 PF CERAMIC NPO

0022 UF CERAMIC CCG
0022 UF CERAMIC COG
0022 UF CERAMIC COG
.0022 UF CERAMIC COG
0022 UF CERAMIC COG
100 PF CERAMIC NPO

.01 UF CERAMIC X7R

0022 UF CERAMIC COG

22 UF CERAMIC Z5U
2200PF CERAMIC X7R

.001 UF CERAMIC Y58

100 PF CERAMIC NPO
2200PF CERAMIC X7R
2200PF CERAMIC X7R
2200PF CERAMIC X7TR
2200PF CERAMIC X7R

{047 UF CERAMIC X7R
2200PF CERAMIC X78

.1 UF CERAMIC XTR

001 UF CERAMIC Y59

.1 UF CERAMIC X7R

047 UF X7R CHiP CERAMIC
10 PF NPO CHIP

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
30 PF NPQ CHIP

2.2 UF Y5V CHIP CERAMIC
2.2UF Y5V CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
2.2 UF Y5V CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X78 CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
1000PF X7R CHIP CERAMIC
2.2 UF Y5V CHIP CERAMIC

CAPTANT, 10UF25VICWR11,(SM)
CAPTANT 10UE25V,.CWR11, (SM)

2.2 UF Y5V CHIP CERAMIC
.047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIF GERAMIC
D47 UF X7R CHIP CERAMIC
047 UF XTR CHIE CERAMIC
047 UF X7R CHIP CERAMIC
2.2 UF Y5V CHIP CERAMIC
10 PF NPO CHIP _
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
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Parts Lists

(A2) 30173 8542C ANALOG PC ASSY, Rev: C {continued)

152
153
154
185
158
157
158
159
160
161
162
163

165
166
167
168
168
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

187
188
189
180

0000000000000 000000000O000O00000N0000000000000000000000000O0O0CO0

Part Number

CK50-03470
CK50-03470
CK50-03470
CK50-03470
15776-005
15776-005
15776-005
15776-005
15776-005
15776-005
15776-005
15776-005
15776-005
15776-005
15776-005
16776-005
18776-005
18776-005
15776-005
18776-005
CK50-03470
15776-005
15776-005
15776005
CK56-03100
CC50-03100
CC50-03100
CC50-03100
CC50-03106
21627-001
CC50-03100
15776-005
15776-005
CKS50-63470
CK50-03470
CK50-03470
CK50-03470
18776008
15776-005
15776-008
CKS0-03470
15776-005
CE5S0-RE100
CK50-03470
CKS50-03470
CK50-03470
CR50-00100
21627-001
CK50-03470
CK50-03470
CKE0-03470
21627-001
21627001
CC50-04220
CK51-02100
CK51-05220
CK50-03470
CK50-0347C
CK51-05220
CK50-03470
CK50-03470
CR50-03470
CK51-02100
CK50-03470
CK50-03470
CK50-03470
CK50-03470

aty
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Cage
90201
90201
90201
90201
51642
51642
51642
51642
5ig42
51642
51642
51642
51642
51642
51642
51642
516842
51642
51642
51642
90201
51642
51642
51642
95275
31433
31433
31433
31433
31433
31433
51642
51642
80201
90201
80201
90201
51642
51642
51642
20201
51642
55680
90201
90201t
90201
95275
31433
90201
90201
90201
31433
31433
31433
95275
58900
90201
90201
58300
90201
90201
90201
95275
90201
80201
30201
80201

Mfr’s Part Number

605-547

605-547

605-547

605-547
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7TR-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-80-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-80-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
605-547
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
VI0BOS5Y 103IKXAMT
C315C103K5R5CA £9248
C315CH03KER5CA £9248
G315C103KER5CA £9248
C315CH03KERECA €248
CWR11KH108MM
C315C103K5R5CA C8248
150-50-X7R-104K
150-80-X7R-104K
605-547

805-547

605-547

605-547
150-50-X7R-104K
150-50-X7R-104K
150-50-X7R-104K
605-547
50-50-X7R-104K
UVXTH1I00MAA
605-547

805-547

605-547
VJOBO5AT00SXAMB
CWRTIKH106MM
605-547

605-547

605-547
CWRH1KH106MM
CWRE1KH106MM
C3220224M5USCA
VJOBOSY102KXBMT
CK51-05220
605-547

605-547
CK51-05220
605-547

605-547

805-547
VJOBOSY102KXBMT
605-547

805-547

805-547

805-547

Description

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC XTR

.1 UF CERAMIC X7R

.1 UF CERAMIC X7H

1 UF CERAMIC X7R

.1 UF CERAMIC X7R

1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

1 UF CERAMIC X7R

.1 UF CERAMIC X7R

047 UF X7R CHIP CERAMIC
.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

.Gt UF X7TR CHIP

.01 UF CERAMIC X7R

.01 UF CERAMIC X7R

.01 UF CERAMIC X7R

.01 UF CERAMIC X7R

CAPTANT1QUF25V,.CWR 11, {SM}

.01 UF CERAMIC X7R

.1 UF CERAMIC X7R

.1 UF CERAMIC X7R

047 UF X7R CHIP CERAMIC
{047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
1 UF CERAMIC X7TR

.1 UF CERAMIC X7R

.1 UE CERAMIC X7R

047 UF X7R CHIP CERAMIC
.1 UF CERAMIC X7R

10 UF 50V RADIAL LEAD
.047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.047 UF X7R CHIP CERAMIC
10 PF NPO CHIP

CARTANT,10UF.25V.CWR11,{SM)

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC

CARTANT10UR25V.CWR11,(SM)
CAPTANT, 10UF25V.CWR11,(5M)

22 UF CERAMIC Z5U
1000PF XTR CHIP CERAMIC
2.2 UF Y5V CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
2.2 UF Y5V CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.047 UF XTR CHIP CERAMIC
047 UE X7R CHIP CERAMIC
1000PF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UE X7R CHIP CERAMIC
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Series 8540C Universal Power Meters

{A2) 30173 8542C ANALOG PC ASSY, Rev: C {continued)

Item

QOO0 O0O00Q000000C0OOO000000000000000000000O00C0O00CO0O0CGO0OO0O00O000

191
182
193
194
i95
196
197
198
199
200
M
202
203
204
205
208
207
208
208
210
211
212
215
216
217
218
218
220
222
223
224
225
226
227
228
229

231
232
233
234
235
238
237
238
239
240
241
242
243
244
245
246
247

Part Number

CKEC-03470
CK51-05220
21627-001
21627-001
CK51-05220
CK50-03470
CK50-03470
CK5L-03470
CK50-03470
CK50-03470
CK51-02100
21627-001
CK58-03470
CK50-03470
CK50-03470
CK50-03470
CK56-03470
CK50-03470
CKE0-03470
CK50-03470
21627-001
CK50-03470
CK50-03470
CK50-03470
21627-001
CK50-03470
CK50-03470
CK50-03470
CK56-03470
21627-001
CK50-03470
CK50-03470
21627-001
CK50-02470
CK50-02470
CK50-01100
CK50-03100
CK50-0147¢
CK50-03100
CK50-0310C
CK50-0310C
CK50-03100
CK50-03100
CK50-03100
CK50-03100
CK50-03100
CK50-03100
CK50-0347C
CK50-03470
CK50-03470
CK50-03470
CK50-03470
CK50-01470
CK50-01470
CK50-61470
DSA0-04148
D3A0-04148
DSAD-04148
DSA0-04148
DSAD-04148
DSAQ-04148
13618
13618
13618
13618
13618
13618

Qty

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
i
1
i
i
1
1
1
1
1
t
1
1
|
1
1
1
t
i
1
i
1
i
3
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
1
1
1

Cage
90201
58900
31433
31433
58900
a0201
80201
90201
90201
80201
95275
31433
50201
90201
80201
90201
90201
90201
90201
90201
31433
90201
90201
90201
31433
50201
90201
90201
80201
31433
90201
90201
31433
90201
80201
95275
95275
58900
85275
95275
95275
85275
958275
95275
95275
95275
95275
90201
90201
90201
80201
80201
58900
58900
58900
27014
27014
27014
27014
27014

27014

54558
54558
54558
54558
54558
54558

Mfr's Part Number

605-547
CK51-05220
CWRT1KH106MM
CWRt1KH108MM
CK51-05220
605-547

605-547

605-547

605-547

605-547

VJOBOSY 102KXBMT
CWR1T1KH108MM
605-547

605-547

605-547

605-547

605-547

605-547

805-547

605-547
CWR11KH106MM
605-547

605-547

605-547
CWRT1KH106MM
605-547

605-547

805-547

605-547

CWR11KH 106MM
805-547

&605-547
CWR11KH106MM
§05-547

805-547
VJOBOSATO1IXBMT
VJOBOSY 103KXAMT
CK50-01470
VJ0B0SY HOSKKAMT
VJOBOSY HO3KXAMT
VJOB0SY 103KXAMT
VJOBOSY 1O3KXAMT
VJOB05Y 103KXAMT
VJOBOSY HO3KXAMT
VJOB05Y tO3KXAMT
VJ0BOSY 1O3KXAMT
VJOBOSY 103KXAMT
605-547

605-547

605-547

605-547

605-547
CKE0-01470
CK50-01470
CK50-01470

N4 148

TN4148

1N4148

1N4143

tN4148

1N4148

PER WMI PRINT
PER WMI PRINT
PER WMIPRINT
PER WM! PRINT
PER WME PRINT
PER WM! PRINT

Description

047 UF X7H CHIP CERAMIC

2.2 UE Y5V GHIP CERAMIC
CAPTANT 10UF.25V.CWR11,(SM)
CAPTANT, 10UF25V.CWR11,(SM)
2.2 UF Y5V GHIP CERAMIC

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP GERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
1000PF X7R CHIP CERAMIC
CAPTANT,10UF.25V.CWR11,(SM)
047 UF X7R CHIP GERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.047 UF X7R CHIP CERAMIC
CAPTANT, 10UF.25V,CWR11,{SM)
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
CAPTANT 10UF25V.CWR 1,{SM)
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
CAFTANT, 10UF.25V,.CWR11,(SM)
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
CAPTANT, 10UF.25V.CWR11,(SM)
047 UF X78 CHIP CERAMIC
047 UF X7R CHIP CERAMIC
100 PF CERAMIC NPO

01 UE X7R CHIP

470PF COG CHIP CERAMIC

01 UE X7R CHIP

01 UF X7R CHIP

01 UF X7R CHIP

0% UF X7R CHIP

01 LE X7R CHIP

01 UF X7R CHIP

01 UE X7R CHIP

01 UF X7R CHIP

.01 UF X7R CHIP

047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
.047 UF X7R CHIP CERAMIC
047 UF X7R CHIP CERAMIC
470PF COG CHIP CERAMIC
470PF COG CHIP CERAMIC
470PF COG CHIP CERAMIC
1N4148 G.P DIODE

1N4148 G.P DIODE

1N4148 G.P DIODE

1N4148 G.P. DIODE

1N4148 G.P DIODE

1N4148 G.P DIODE

MODE uWAVE PIN SW, 3PF 100ns
DIODE uWAVE PIN SW,.3PF100ns
DIODE uWAVE PIN SW,.3PF 100ns
DIODE WWAVE PIN SW,.3PE100ns
DIODE, uWAVE PIN SW,.3PE100ns
DIODEUWAVE PIN SW,.3PF 100ns

7-18

Manuai No. 30280, Rev B, August 1996




Parts Lists

(A2) 30173 8542C ANALOG PC ASSY, Rev: C (continued)

item Part Number Qty Cage Mfr's Part Number Description
CrR 14 13618 1 54558 PER WMI PRINT DIODE,LWAVE PIN SW,.3PF 100ns
CR 15 DSAG-04148 1 27014 1N4148 1N4148 G.P. DIODE
CR 186 DSAZ-00099 t 27014 BAVS9 BAVIS;DUAL, DIODE;SMT
CR 17 DSA2-00099 1 27014 BAVOgG BAV99;DUAL DIODE;SMT
CR 18 DSA2-00089 i 27014 BAVGg BAVIS;DUAL, DIODESMT
CR 19 DSA2-0009% 1 27014 BAVIS BAV9G;DUAL, DIODE;SMT
CR 20 DZAB-00751 1 27014 IN751A 1N751A 5.1V ZENER
J 1 19941-001 1 2M631 1030247 14 PtN STRIPLINE PLUG
J 2 19941-001 1 2M531 103024-7 14 PIN STRIPLINE PLUG
J 3 21164 1 2ME31 413524-1 CONN,BNC,HT ANG PC MTG
Jd 4 21164 1 2M631 413524-1 CONN,BNC,AT ANG PC MTG
J4 5 13271 1 16179 700209 CONN,COUPLING STRAIGHT JACK
L 11 10631-010 1 99800 1025-40 6.8 U INDUCTOR
L 12 19203 1 OB3GS8 19203 1 UH RE COIL
L 13 15293 1 58758 15283 17 UH INDUCTOR
L 14 15293 1 58758 15293 .17 UH INDUCTOR
L 15 15293 1 58758 15293 .17 UM INDUCTOR
L 6 10831-010 1 99800 1025-40 6.8 UH INDUCTOR
L 17 10631010 1 89800 1025-40 6.8 UH INDUCTOR
L 18 10631-010 t 99800 102540 6.8 UH INDUCTOR
P 1 16570 t 2MB31 2-87227-5 50 PIN STRIPLINE PLUG
Q 1 QBPP-00170 1 04713 MJE 170 MJE 170 3A 40V 12.5W PNP
Q 2 QBNS-03904 1 56289 2N3904 2N3304 2A 40V NPN
Q 3 QBNS-03904 1 56289 2N3904 2N3304 .2A 40V NPN
Q 4 20242 1 85230 2N3553 2N3553 2.5W 175 MHZ NPN
Q 5 10023 1 27¢1e 3644 2N3644 .3 A 45V PNP
Q 6 10017 1 07263 2N3569 PN3569 .5A 40V NPN
Q 7 10017 1 07263 2N3569 PN35SES .5A 40V NPN
Q 8 20850 1 04713 MMEBT3804T TRANSISTOR NPN 3904 (SOT:23)
Q 9 QINS-04418 1 04713 MMBF4416L. MMBF4416L FET AMP SMT
Q 10 QINS-04415 1 04713 MMBF4416L MMBF4416L FET AMP SMT
G 11 QUNS-04416 1 04713 MMBF4416L MMBE4416L FET AMP SMT
Q 12 QINS-04416 1 04713 MMBF4416L MMBF4416L FET AMP SMT
G 13 QUNS-04416 1 04713 MMBF4416L MMBF4415L FET AMP SMT
o] 14 QUNS-04418 1 04713 MMBE4416L MMBF4416L FET AMP SMT
Q 15 QJINS-04416 1 04713 MMBF4416L MMBF4416L FET AMP SMT
Q 16 QINS-04416 1 04713 MMBF4416L MMBF4416L FET AMP SMT
Q 17 QUNS-04416 1 04713 MMBFa416L. MMBF4416L FET AMP SMT
Q 18 QINS-04416 1 04713 MMBF4416L MMBF4416L FET AMP SMT
Q 19 QINS-04416 1 04713 MMBFa416L MMBF4416L FET AMP SMT
o 20 QUNS-04416 1 04713 MMBF4416L MMBF4416L. FET AMP SMT
a 2 QINS-04416 1 04713 MMBF4416L . MMBF4416L FET AMP SMT
Q 22 QINS-04416 1 04713 MMBFA4416L MMBF4416l. FET AMP SMT
o 23 QINS-04416 1 04713 MMBF4416L MMBF4416L FET AMP SMT
Q 24 QUINS-04416 1 04713 MMBF4416L MMBF4416L FET AMP SMT
R 1 RK45-13320 1 91637 CRCWO0B053321FT 3,32 KOHM 1% FILM SMT
] 2 21445-001 1 65970 MCRIOFW1001E RES MF, 1.00K,1%, 1/8W (SMOB0S}
R 3 RK45-05490 1 59124 615-354 549 OHM 1% FILM SMT
R 4 RK45-01800 1 59124 615-821 180 OHM 1% FILM SMT
R 5 RK45-03160 1 58124 615-331 316 OHM 1% FiLM SMT
R ] RK45-01800 1 59124 615821 180 OHM 1% FILM SMT
R 7 RK45-01800 1 59124 615-821 180 OHM 1% FILM SMT
R 8 RK45-01800 i 59124 815-821 180 OHM 1% FILM SMT
R g 24445-601 H 65970 MCR10FW1001E RES,MF,1.00K, 1%, 1/8W (SM0805)
2] 10 RK45-01800 1 59124 615-821 180 OHM 1% FILM SMT
4] 11 21445-001 i 65970 MCR10FW1001E RES,MF,1.00K, 1%, 1/8W (SMO08035)
R 12 RK45-05490 1 59124 615-354 549 OHM 1% FILM SMT
R 13 RK45-03160 1 59124 615-331 316 OHM 1% FILM SMT
f 14 RK45-01800 1 59124 615-821 180 OHM 1% FILM SMT
R 15 RK45-01800 1 59124 615-821 - 180 OHM 1% FILM SMT
R 16 RK45-01800 1 59124 615-821 180 OHM 1% FILM SMT
R 17 RK45-31470 1 916837 CRCWOB051473FT : 147K OHM; 1%;FILMSMT
R 18 21445-001 1 85970 MCR10FW10G1E AES,MF, 1.00K,1%, 1/8W (SMC805}
R 19 RK45-02870 1 58900 RK45-02870 287 OHM 1% FILM SMT
R 20 RKA45-32480 1 59124 - 615-957 249K OHM 1% FILM SMT
R 21 RK45-21470 i 59124 RN73K2A 1472 14,7K OHM 1% FILM SMT
R 22 21445-001 1 85970 MCR10FW1001E RES,MF, 1.00K,1%, 1/8W (SM08O0S5)
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Series 8540C Universal Power Meters

(A2) 30173 8542C ANALOG PC ASSY, Rev: C (continued)
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Part Number

21445-001
21445-001
RK45-00681
AK45-00681
21445-001
21445001
RK45-13320
RNS5-11000
RNS5-03320
RING5-03320
RANS5-11820
21445002
RNBS5-14750
RK45-05480
RK45-32490
21445011
21445-001
RK45-32496
RK45-3249C
RK45-1332C
21445-001
21445001
RK45-13320
RK45-22670
21445-001
21445-009
21445-009
21445-001
RK45-23010
21445-011
RK45-23010
21445-009
21445-001
21445001
RK45-03160
RK45-00681
RK45-23010
RK45-00681
RK45-00186
21445-011
RK45-00412
21445001
21445001
21445-008
21445-G09
21445.001
21445-001
21445001
21445-001
21445-001
21445-001
21445-001
21445-009
21445009
2144501
21445011
RK45-01800
RK45-01800
RK45-32480
21445-001
RK45-01800
RK45-32490
21445-001
21445-011
RK45-05480
RK45-01800
RK45-01800

Qty
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Cage

65970
85970
59124
59124
65970
85970
91637
3woz3
18701
19701
18701
65970
91837
59124
59124
65970
65970
59124
58124
91837
65970
65970
916387
58800
65970
65870
65970
658870
59124
65870
59124
8587¢
6597¢
65970
59124
59124
59124
59124
59124
65970
58124
85970
85970
85970
65970
865970
85970
65970
85970
65970
85970
£8970
658970
858970
66970
85970
59124
59124
59124
85970
59124
50124
65870
65970
59124
59124
59124

Mfr's Part Number

MCRI0FWI001E
MCRI0FWI1001E
615-268

615-268
MCRI10FWIOME
MCR10FWI001E
CRCWO8053321FT
RNS5C1001F
RNS5C3320F
RNS5C3320F
HRNS5C1821F
MCR10FW10CG3E
RNS5C4751F
615-354

615-957
MCRICFW1002E
MCR10FW001E
615957

6§15-957
CROWOB053321FT
MCRIOFWIOUIE
MCRICFW1001E
CRCOWOB053321FT
RK45-22670
MCRIOFWI001E
REK73H2AT4990F
RK73H2AT4930F
MCR10FW100ME
RN73K2A3012F
MCR10FW1002E
RN73K2A3012F
RK73H2ATA930F
MCR10FW1COTE
MCR10FW1001E
§15-331

615-268
RN73K2A3012F
615-268
RN73K2A18REF
MCR10FW1002E
RN73K2A41R2F
MCR10FW1001E
MCRI10FW1COtE
RK73H2AT499CF
RK73H2AT4990F
MCR10FW1001E
MCR10FW1001E
MCR1OFW1001E
MCR10FWI00IE
MCRI10FWI001E
MCR10FW1001E
MCR10FW1001E
RKT3H2AT4990F
RK73H2AT4990F
MCR1OFW1002E
MCR1OFW1002E
615821

615-821

615-957
MCR10EWI001E
615-821

615957
MCR10FW1001E
MCR10FW1002E
6§15-354

615-821

615-821

Description

RES.MF,1.00K, 1%, 1/8W (SM0805)
RES.MF,1.00K, 1%, 1/8W (SMO805)
68.1 OHM 1% FILA SMT

68.1 OHM 1% FILM SMT

RES,ME 1.00K, 1%, 1/8W (SMQ805)
RES,MF,1.00K, 1%, 1/8W (SM0805)
3.32 KOHM 1% FILM SMT

1 K OHMS 1% MET FILM

332 OHMS 1% MET FILM

332 OMMS 1% MET FILM

1.82 K OHMS 1% MET FILM
RES,MF, 100K, 1%, 1/8W (SM0805)
4.75 K OHMS 136 MET FiLM

549 OHM 1% FILM SMT

249K OHM 1% FILM SMT
RES,MF,10.0K, 1%, 1/8W {SM0305)
RES,MF, 1.00K, 1%, 1/8W (SMOS0S)
249K OHM 1% EILM SMT

245K OHM 1% FILM SMT

3.32 KOMM 1% FILM SMT
RES,MF.1.00K, 1%, 1/8W (SM0805)
RES,MF.1.00K, 1%, 1/8W (SM0805)
3.32 KOHM 1% FILM SMT

26.7 KOHM 1% FILM SMT

RES MF,1.00K,1%, 1/8W (SMO805)
RES,MF.499,1%, /8W (SM0805)
RES ME499,1%, /BW (SM080S)
RES ME 1.00K, 1%, 1/8W (SMO80S5)
30.1K OMM 1% FILM SMT
RES, MFE 10.0K, 1%, 1/8W (SM0805)
30.1K OHM 1% FILM SMT
RES,MF459,1%, 1/8W (SMO80S)
RES,MF 1.00K, 1%, 1/BW (SMG80S)
RES,MF.1.00K, 1%, 1/8W (SM0805)
316 OHM 1% FILM SMT

68,1 OHM 1% FILM SMT

30.1K OHM 1% FILM SMT

68.1 OHM 1% FILM SMT

19.6 OHM 1% FHILM SMT

RES ME 10.0K, 1%, 1/8W [SM0805)
41.2 OHM 1% FILM SMT
RES,MF 1.00K, 1%, 1/8W (SM0805)
RES,MF1.00K, 1%, 1/8W (SM0805)
RES,MF.499, 1%, 1/8W (SM080S)
BES.MF.499,1%, 1/8W (SMOB0S)
RES ME 1.00K, 19, 1/8W (SM0805)
RES.MF 1,00K, 1%, 1/8W (SM0B05)
RES,MF, 1.00K, 1%, 1/8W (SM0805)
RES.MF 1.00K, 1%, 1/8W (SM08035)
RES.MF 1.00K. 1%, 1/8W (SMOB0S)
RES.MF.1,00K,1%, 1/8W (SM08035)
RES,ME 1.00K, 1%, 1/8W (SM0805)
RES.MF499,1%. 1/8W (SMOB0S)
RES.MF.499,1%, 1/BW (SMOBOS)
RES,MF 10.0K,1%, 1/8W (SM0805)
RES MF 10.0K,1%, 1/8W (SM0805)
180 OHM 1% FILM SMT

80 OHM 1% FILM 8MT

246K OHM 1% FILM SMT
RES,ME 1.00K,1%, 1/8W (SMOB05)
180 OMM 1% FILM SMT

245K OHM 1% FILM SMT
RES.MF 1.00K, 1%, 1/8W (SM0B05)
RES,MF, 10.0K, 1%, 1/6W {SM0805)
549 OHM 1% FILM SMT

180 OHM 1% FILM SMT

180 OHM 1% FILM SMT
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Parts Lists

(A2) 30173 8542C ANALOG PC ASSY, Rev: C (continued)

Item Part Number Qty Cage Mfr's Part Number Description
R 9 21445-002 1 65970 MCR10FW1003E RES,ME 160K, 1%, 1/8BW (SMDS05}
R 97 RNS55-11820 1 19701 HANSSC1821F 1.82 K OHMS 1% MET FiELM
R o RN55-14750 1 91637 RN55C4751F 4.75 K OHMS 1% MET FILM
R 98 RN55-00274 1 91637 RN55C27R4F 27.4 OHMS 1% MET FILM
R 100 12449-053 1 50393 GP 1/4-TC50-50.00K-.1% 50.0 K OHM .1 % MET FILM
R 101 12449-053 1 60393 GP 1/4-TC50-50.00K-.1% 50.0 K OHM .1 % MET FILM
R 102 12449-053 1 60393 GP 1/4-TC80-50.00K-.1% 50.0 K OHM .1 % MET FILM
R 103 12449-053 ¥ 60393 GP 1/4-TC50-50.00K-.1% 50.0 K OHM .1 % MET FILM
R 104 21445-001 1 65970 MCR10FW1001E RES,MF.1.00K, 1%, 1/68W (SM08B0S5)
R 165 21445-001 t 65970 MCR1OFW1001E - RES MF, 1.00K, 1%, 1/8W (SM0805)
R 106 21445001 1 65970 MCR1OFW1001E - RES, MF 1.00K, 1%, 1/8W {SMOB05)
R 107 RN55-2100C 1 18701 R/NS55C1002F 10 K OHMS 1% MET FILM
R 108 RN55-03920 1 91837 RN55C3920F 392 OHMS 1% MET FILM
R 108 21445001 1 65970 MCRICGFWI001E RES,MF,1.00K,1%,1/8W {SM0805}
R 110 21445-001 1 65970 MCR1OFWIOME RES,MF,1.00K,1%, 1/8W {SMOB05}
R 113 RK45-05490 1 59124 §15-354 549 OHM 1% FILM SMT
R t12 RK45-21470 1 59124 RN73K2A 1472 14.7K OHM 1% FILM SMT
R 143 RN55-24750 1 19701 RN55C4752F 47.5 K OHMS 1% MET FiLM
R 114 RANS5-11000 1 3W023 | RNSSC1004F 1K OHMS 1% MET FILM
R 115 10015-064 1 81349 RN55D 1.13K OHM 1% 1.13 K OHMS 1% MET FILM
R 117 12449-048 1 91637 RN55C15028 15.0 K OHM .1 % MET FILM
R 18 12448-032 1 60393 GP 1/4 TC50 1.25K 1.25 K OHM .1% MET FILM
R 118 12449-028 1 60393 GP 1/4-TC50-12.5-.1% 12.5 K OHM 1% MET FILM
R 120 RN55-21000 1 19701 RNS5C1002F 10 K OHMS 1% MET FILM
R 121 RN55-41000 1 19701 RN55C1004F 1 M OHMS 1% MET EILM
R 122 RNS5-14750 1 91837 RN55C4751F 4.75 K OHMS 1% MET FiLM
R 123 AN55-21000 1 19701 RN35C1002F 10 K OMMS 1% MET FILM
R 124 RNB5-14750 1 91637 RNS5C4T51E 4.75 K OHMS 1% MET FILM
R 125 RN55-14750 1 91637 RANS5C4751F 4.75 K OHMS 1% MET FILM
A 126 $2449-128 1 80393 GP 1/4 TC50-13.33K . 1% 13.33 K OHM .1 % MET FILM
R 127 12449-129 1 60393 GP 1/4-TC50-40K-.1% 40.0 K OMM 1 % MET FILM
R 128 AN55-12210 1 91637 RNBSC2211F 2.21 K OHMS 1% MET FiLM
R 128 RK45-31470 1 91637 CRCWOB051473FT 147K OMM; 1%:FILM SMT
R 130 RK45-22670 1 58900 RK45-22670 26.7 KOHM 1% FILM SMT
R 3 RNS55-12000 1 81340 RNC5SH2001FM 2.00 K OHMS 1% MET FILM
R 132 RN55-12000 1 81349 RNC55H2001FM 2.00 K OHMS 1% MET FItM
R 133 RN55-11000 1 3wo023 RNS5C1001F 1 K OHMS 1% MET FILM
R 134 RN55-13010 t 91637 RNS5C3011F 3.01 KOHMS 1% MET FRL.M
R 138 RN55-22210 g 91637 RN55C2212F 22.1 K OHMS 1% MET FILM
R 136 RN55-23160 1 91637 RNS5C3162F 31.6 K OHMS 1% MET FILM
R 137 RN55-21330 1 91637 RNS5C1332F 13.3 K OHMS 1% MET FILM
R 138 RK45-13320 1 91637 CRCWOB053321FT 3.32 KOMM 1% FILM SMT
R 139 RN55-11000 1 3W023 RNS5C1001F 1 K OHMS 1% MET FILM
R 140 RNB5-14990 1 91637 RN55C4991F 4.89 K OHMS 1% MET FiLM
R 141 12449-090 1 91637 RN55CR0018 8,00 K OHM 1 % MET FiLM
R 142 RN55-21000 1 19701 RN55C1002F 10 K OHMS 1% MET FiLM
R 143 RNS55-21000 1 19701 RNSSC1002F 10 K OHMS 1% MET FILM
R 144 RN55-00274 1 91637 RN55C27R4F 27.4 OHMS 1% MET FILM
R 145 RK45-02870 1 58900 RK45-02870 ' 287 OMM 1% FILM SMT
R 148 RN55-12480 1 91637 RN55C2491F 2.49 K OHMS 1% MET FiLM
R 47 RN55-12490 ¥ 91637 RN55C2491F 2.49 K OHMS 1% MET £iLM
R 148 RBNBS-21210 t 91637 RNS5C1212F 12,1 K OHMS 1% MET FitM
R 149 RN55-21000 1 19701 RNB5C1002F — 10 K OHMS 1% MET FILM
R 150 RN55-03740 1 81349 RNCS55H3740EM 374 OHMS 1% MET FILM
R 151 RN55-03740 1 81348 RNC55HA740FM 374 QHMS 1% MET FILM
R 152 RN55-11000 1 3W023 RANS5C1001F 1 K GHMS 1% MET FILM
R 153 RNS5-11000 1 3w023 RNS5C1001F 1 K OHMS 1% MET FiLM
R 134 RN55-11000 1 3Wp23 BN55C1001F T K OHMS 1% MET FiLM
R 155 RN55-04990 1 19701 RAN5SC4990F 499 OHMS 1% MET FILM
R 158 RN55-04990 1 18703 RN55C4990F 499 OHMS 1% MET FiLM
R 157 100615082 1 81349 RN53D61RIF 61.9 OHMS 1% MET FILM
R 158 10015-144 1 81349 RNSSDOSRIF - ] 95.3 OHM 1% MET FILM
R 159 10015-144 1 81349 RN55DI5RAF ' 95,3 OHM 1% MET FIEM
R 180 RN55-11500 1 3W023 RN55C1501F 1.5 K OHMS 1% MET FILM
R 181 BN55-11000 t 3wg23 RNS5C1001F 1 K OHMS 1% MET FILM
R 162 10015-125 1 81349 RN55D28R7F 28.7 OHMS 1% MET FILM
R 183 RN55-00110 1 91637 RNS5C11ROF 11.0 OHMS 1% MET FILM
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Series 8540C Universal Power Meters

(A2} 30173 8542C ANALOG PC ASSY, Rev: C (continued)

DIV IIIIDITIIIIZIITIRIIIIITIIFI NI DL NN IIINIDNIIDIIDRNIALDDRIITDDNDDDDDDLD

Iterm

184
165
166
187
168
169
170
7
172
173
174
75
176

178
179
180
181
182
183
184
185
186
187
188
189

181
192
193
194
185
196
198
199
200

Part Number

RNS5-11000
RN55-04980
10015-082
RN55-02430
RBN35-11000
RN55-04980
10015-082
RN55-23010
RN55-31100
RNB55-12740
11845004
RNB55-11500
RN55-21000
RNS5-21000
RNS5-21000
AN55-22210
RN55-21500
RN$5-14750
RN355-14750
RNS5-02490
RN55-34750
RN55-11000
RN55-12000
RNS55-00100
21445-001
21445-001
RK45-G0576
21445-001
RK45-01800
RK45-01800
21445-011
21445011
RK45-32490
RN55-01000
RBN55-21000
RKA5-3249C
21445-001
21445-0M
AWO03-00380
21445-001
21445-001
RK45-0316C
RK45-31470
RK45-21470
RKA45-22670
RK45-05490
21445-001
21445-001
21445-001
21445-001
21445-001
RK45-31470
21445-001
RK45-22670
RK45-02870
21445-001
21445009
RK45-02370
23445-001
21445-001
RK45-00576
RNS55-00475 -
RNS5-00475
RKA45-21470
RK45-05490
RNS5-00475
RN55-00475

Qty
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Cage
3wo23
19701
81349
19701
3W023
19701
81349
91637
3we2s
91637
07115
3wo23
19701
19701
19701
91637
91637
91637
91637
81349
91637
3wo023
81349
19701
65970
65970
59124
65970
59124
53124
65970
85970
59124
91637
19701
59124
65970
85970
91637
65970
65970
59124
91637
59124
58900
59124
65970
65970
85970
85970
65970
91637
85970

Mir's Part Number

ANSSC1001F
RNG5C4990F
RNSSDE1RGF
RANB5C2430F
ANS5C1001F
ANS5C4980F
ANS5D61RIE
ANS5CI012F
AN55C1103F
RNS5C2741F
£P-2 { OBS)
ANSSC1501F
RNS5C1002F
ANS5C1002F
RN55C1002F
RNS5C2212F
RNS5C1502F
RNB5C4751F
RNS5C4751F
RNCS5H2490FM
RNS5C4753F
BNS5C1001F
RNCS5H2001FM
BNS5D10R0F
MCR1OFW1001E
MCRIOFW1001E
815257
MCR10FW1001E
s15-821

515-821
MCRt0FW1002E
MCR3OFW1002E
615-957
RN55C1060F
RN55C1002F
$15-957
MCR10EW1001E
MCRIOFWI001E
RS-2B-39-1
MCR1OFW1001E
MCR10FW1004E
§15-331
CRCWQB0S1473FT
BN73K2A 1472
RK45-22670
£15-354
MCR10FW1001E
MCR10FW1001E
MCR10FW1001E
MCR1GFW1001E
MCR1CEW1001E
CRCWOB051473FT
MCR10FW1001E
RK45-22670
RK45-02870
MCR10FW1001E
MCR10FWA001E
RK45-02870
MCR1OFW1001E
MCR1OFW1001E
§15-257
RNSSCATRSE
RNBSCATREF
RN73K2A 1472
815-354
RNS5C47RSF
RNS5C47REF

Description

1 K OHMS 1% MET FILM
499 OMMS 1% MET FILM

61.9 OHMS 1% MET FILM

243 OHMS 1% MET FILM

1 K OHMS 1% MET FILM

499 OHMS 1% MET FILM

61.9 OHMS 1% MET FILM

30.1 K OHMS 1% MET FILM

110 K OHMS 1% MET FILM
2.74K OHMS 1% MET FILM

15 OHM 10% METAL GLAZE

1.5 K OHMS 1% MET FILM

10 K OHMS 1% MET FILM

10 K OHMS 1% MET FILA

10 K OHMS 1% MET FiLM

22.1 K OHMS 1% MET FILM

15 K OHMS 1% MET FILM

4.75 K OHMS 1% MET FILM

4.75 K OHMS 1% MET FILM

249 OHMS 1% MET FILM

475 K OHMS 1% MET FILM

1 K OMMS 1% MET FiLM

2.00 K OHMS 1% MET FILM

10 OHMS 1% MET FILM
RES,ME1.00K,1%, 1/8W (SMOS0S)
RES,MF 1.00K,1%, 1/8W (SMD8D5)
57.6 OHM 1% FILM SMT

RES.ME 1.00K, 1%, 1/8W (SMOB05)
180 OHM 1% FILM SMT

180 OHM 1% FILM SMT

RES,MF 10.0K, 1%, 1/8W (SMOB0S)
RES,MF 30.0K, 1%, 1/BW (SMOBGS5)
249K OHM 1% FILM SMT

100 OHMS 1% MET FILM

10 K OHMS 1% MET FiLM

249K OHM 1% FILM SMT
RES,MF 1.00K, 1%, 1/8W {SMOB05)
RES MF 1.00K, 1%, 1/8W (SMO803)
39 OHM 3W WIREWOUND
RES,MF, 1.00K, 1%, 1/8W {SMOBOS)
RES,MF 1.00K, 1%, 1/8W {SMO805}
316 OMM 1% FILM SMT

147K OHM;1%:FILM:SMT

14.7K OMM 1% FILM SMT

26.7 KOHM 1% FiLM SMT

549 OHM 1% FILM SMT

RES MF,1.00K, 1%, 1/8W (SMO805)
RES,MF1.00K, 1%, 1/8W (SMO805)
RES,MF 1.00K, 1%, 1/8W (SMOBOS)
RES MF 100K, 1%,1/8W (SMO805)
RES, ME 1.00K, 1%, 1/8W (SMO805)
147K OHM; 19 FILM;SMT
RES,MF1.00K, 1%, 1/8W (SMOBOS)
26.7 KOMM 1% FILM SMT

287 OHM 1% FILM SMT
RES.MF.1.00K, 1%, 1/8W (SM805)
RES,MF.1.00K, 1%, 1/8W {SMO0805)
287 OHM 1% FILM SMT
RES,MF.1.00K, 1%, 1/8W (SM0805)
RES,MF,1.00K, 1%, 1/8W {SMO0805)
57.6 OHM 1% FILM SMT

47.5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM

14.7K OHM 1% FILM SMT

549 OHM 1% FILM SMT

47.5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM
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(A2) 30173 8542C ANALOG PC ASSY, Rev: C (continued)

item

234
235
236
238
240
241
242
243
244
245
245
247
248
249
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RP 1
RP 2
RP 3
RT 2
RT 3
RF 4
T™ 1
™ 2
TP 3
P 4
TR &
TP <]
T 7
™ 8
T 9
™ 10
™
P 12
w13
TP 14
TP 15
TP 16
™ 17
™ 18
TP 18
™ 20
™21

Part Number

RNS5-00475
RN5S-00475
RK45-32400
RK45-32480
RBNE5-00475
RNB5-00475
RN55-00475
RNS5-00475
RK45-00412
21445011
RN35-00475
RANS5-00475
RNS5-00475
RNS5-00475
21445011
21445011
RNS55-00475
RK45-23010
RK45-23010
21445-011
21445-011
RK45-12400
21445-009
21445-001
RAK45-09530
FiK45-09530
21445-001
RK45-05490
RK45-05450
RK45-05490
21445015
RK45-05420
RK45-01800
21445-001
RK45-00196
21445001
21445001
RAW03-00380
RWG3-00390
RWO03-00380
14882-001
14882-001
14882-001
15208-001
20607-002
20607-002
21456-001
21456-001
21456-001
21456001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21486-001
21456001
21456-001
21456-001
21458-001
21456-001
21458-001
21456-001
21456-001
21456-001

Qty
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Cage
3W023
3Wo23
59124
59124
3wo23
3W023
3awoz3s
3wo23
59124
65970
3woz23
3W023
3wo23
3Wo23
65970
85970
3W023
53124
59124
B5970
85970
59124
85970
65970
59124
59124
65970
59124
53124
59124
65970
59124
59124
65970
59124
65970
85970
91637
91637
91637
01121
01121
011214
56866
06090
08080
58900
58900
58900
58900
58900
58900
58900
58900
58900
58900
58900
58900
53900
58900
58900
58900
58900
58900
58900
58900
58900

Mir's Part Number

RN55C47R5F
RNS5C47REF
615-957

615-957
RNSSCATREF
RANS5CA7REF
RNSSC47REF
RNS5C47RSF
RN73K2A41R2F
MCRIOFW1002E
RNBSC47RSF
RNS5C47RSF
RANS5C47R5F
RN55C47R5F
MCRI10FW1C02E
MCR10FW1002E
RNS5C47RSF
RN73K2A3012F
RN73K2A3012F
MCR10FW1002E
MCR10FW1002E
RN73K2AZ401F
RK73H2AT4980F
MCR10OFW100E
615-305

615-395
MCRIOFWT00IE
615-354

615-354

615-354
RK73HZAT2430F
615-354

615-821
MCR1OFWIC01E
AN73K2A18R6F
MCRI10OFW1C01E
MCR10FW1001E
R5-28-39-1
RS-28-36-1
RS-28-39-1
110A103
110A103
110A103
QT06002-022
RXEQSO

RXEQS0
21456-001
21456-001
21456-001
21456001
21456-001
21456-001
21455-001
21458-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001
21456-001

Description

47.5 OHMS 1% MET FIEM

47.5 OHMS 1% MET FILM

249K OHM 1% FILM SMT

249K OHM 1% FILM SMT

47.5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM

47,5 OHMS 1% MET FILM

47.5 OHMS 1% MET FILM

41.2 OHM 1% FILM SMT
RES.MF,10.0K,1%,1/8W {SMO0805)
47.5 OHMS 1% MET FiLM

47.5 OHMS 1% MET FULM

47.5 OHMS 1% MET FiLM

47.5 OHMS 1% MET FILM

RES MF, 10.0K, 1%, 1/8W {SM0805)
RES MF, 10.0K, 1%, 1/8W (SM080S}
47.5 OHMS 1% MET FiLM

30.1K OBM 19 FILM SMT

301K OFHM 1% FILM SMT
RES,MF, 10.0K,1%, 1/8W {SM0805}
RES,MF,10.0K,1%, 1/8W (5MC8BCE)
2.4K OHM 1% FILM SMT

RES MF.499,1%, 1/8W (SM0OB0E)}
RES MF,1.00K,1%,1/BW (SMO80S)
953 OHM 1% FILM 8MT

953 OHM 1% FILM SMT
RES,MF,1.00K, 1%, 1/8W (SMO805)
549 OHM 1% FILM SMT

549 OHM 1% FILM SMT

349 OHM 1% FILM SMT
RES,MF,243,1%,1/8W (SM0B05)
548 OHM 1% FILM SMT

180 OHM 1% FILM SMT
RES,ME1.00K, 1%, 1/8W (SMOB0S)
19.6 OMM 1% FILM SMT
RES,MF 1.00K, 1%, 1/8W (SM0BOS)
RES.MF, 1.00K, 1%, 1/8W (SM0B05)
39 OHM 3W WIREWOUND

39 OHM 3W WIREWOUND

39 OHM 3W WIREWOUND

10K OHM X 8 SIP NETWORK

10K OHM X 3 SIP NETWORK
10K OHM X 8 SIP? NETWORK

10 K OHM THERMISTOR

THMS, PTC 0.75 OHM 0.5A(HOLD)
THMS, PTC 0.75 OHM 0.5A(HOLD)
TEST POINT,BLK

TEST POINTBLK

TEST POINT.BLK

TEST POINTBLK

TEST POINT.BLK

TEST POINT.BLK

TEST POINT,BLK

TEST POINTBLK

TEST POINTBLK

TEST POINT.BLK

TEST POINT,BLK

TEST POINTBLK

TEST POINT.BLK

TEST POINT.BLK

TEST POINTBLK

TEST POINTBLK

TEST POINTEBLK

TEST POINT,BLK

TEST POINT.BLK

TEST POINT.BLK

TEST POINTBLK
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Series 8540C Universal Power Meters

(A2) 30173 8542C ANALOG PC ASSY, Rev: C (continued)

Item

CCCCcCCCCCTCCCCcoCaQoeUoQoUcCcccCccocCcCccCcCcCcCCccCccCcCcoaaaaoaTtoaaadc

Part Number

21456-001
21458-001
21456-001
214556-001
21456-001
21456-001
21456-001
21486-001
21456-001
21456001
21455-001
21456-001
21456001
21456-001
21456-001
21458-001
15135
21189

15233

15138
ULNC-00383
15093

15138
21189
UTNO-00322
UTNO-00082
15135

15138
UING-07534
19586
UTNO-00042
13471
UIDO-07245
21159

13471
UID0-07245
21159
UiDo-07891
URD1-07805
UOD-01007
UODo-01358
UOD0-00436
UoD1-01007
ULDO-00613
uQDo-co426
ULDO-00409
ULDO-00613
URD1-07812
URDO-07H2
URD0-07812
ULDO-00642
UIDO-07245
17714
LIODO-00324
URD1-07912
UTDC-00143
ULDO-00643
UODO-00111
UODO-00111
UELDO-00643
UODO-00426
UODO-00428
UQDo-00428
UODO-01356
ULDO-00643
URDO-07905
URDO-C7805

Qty
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Cage
58900
58900
58800
58900
58900
58900
58900
58900

Mir's Part Number

21456-001
21456-C01
21456-001
21456-001
21456-G01
21456-001
21456-001
21456-601
21456-001
21456-001
21456-001
21456-001
21456-G01
21456-001
21456-001
21456-001
OP-Q7/ICP
DG411DJ
CA3240E
OP-QVICP
LM333P
LM3geH
OoP-07/CP
DG411D4
T74HC32N
M74HCOBBIR
OP-07/CP
OP-07/CP
ADTS34KN
X24044P
MC74HCO4AN
LM324AN
ADT245AAR
UPD71055C
LM324AN
ADT7245AAR
UPD71055C
AD7891AP-2
MC78LOBACD
LT1G07CS8
LT1356CS
UoDO-00436
LT1007CS8
DGe130Y
UoDOo-00426
BG4090DY
PGEE130Y
MC78M12CDT
MC7OL12ACD
MC78L12ACD
DG8420Y
ADT245AAR
LM3EBAP
LM3240
MC7OM12CDT
74HCT14D
DGe43DY
U0OB0-001 1
YoDo-00111
DEB430Y
UODO-00426
U0Do-00428
UQDO-p0428
1T1356CS
DGEBA30Y
MCTIMOECDT
MC78MOSCDT

Description

TEST POINT,BLK

TEST POINTBLK

TEST POINT,BLK

TEST POINT,BLK

TEST POINTBLK

TEST POINT,BLK

TEST POINTBLK

TEST POINT,BLK

TEST POINTBLK

TEST POINT,BLK

TEST POINT,BLK

TEST POINT.BLK

TEST POINT,BLK

TEST POINT,BLK

TEST POINT,BLK

TEST POINT,BLK

HMAS5135-5 PRECISION OF AMP
iC SPST CMOS ANALOG SWITCHES
CA3240E DUAL OP AMP
HAS135-5 PRECISION OF AMP
LM3%3N VOLT COMPARATOR
LM399H 7V PRECISION ZENER
HA5135-5 PRECISION OP AMP
IC SPST CMOS ANALOG SWITCHES
74HC32 QUAD 2 INPUT OR
74HCO8N QUAD AND
HAS135-5 PRECISION OP AMP
HAS5135-5 PRECISION OP AMP
AD75344N 14 BIT DAC

X2444P 256 BIT NV RAM
SN74HC04 HEX INVERTER
LM324AN QUAD OP AMP
AD7Z45AAR 12 BIT DAC SMT
IC,PARALLEL INTFC

LM324AN QUAD OP AMP
ADT7245AAR 12 BIT DAC SMT
IC,PARALLEL INTFC
ADT881AP-2 MUX/ADC SMT
MC7BLOSACD 1A 5V REG
LT1007CS88 OP AMP
LT1356CS;QUAD;OP;SMT
CLC43BAJE OF AMP SMT
LT1007C88 OF AMP

DGE130Y 4PST SWITCH SMT
CLCA426AJE OF AMPSMT
DG4090Y 2X 4IN SWITCH SMT
DGE13DY 4PST SWITCH SMT
MC7BM12CDT .5A 12V REG
MC7OLTZACD 1A 12V SMT
MCTELI2ACD 1A 12V SMT
DGe420Y SPDT SWITCH SMT
ADT245AAR 12 BIT DAC SMT
LM358AN DUAL OF AMP
LM3240 QUAD OP AMP SMT
MC7aMI12CDT 5A -12V REG
T4HCT 14D HEX SCHMITT INV SMT
DGE43DY 2PDT SWITCH SMT
CLC{11AJE BUFFER,SMT
CLCH11AJE BUFFER,SMT
DGE430Y 2PDT SWITCH SMT
CLC426AJE OP AMPSMT
CLCA28AJE OP AMP SMT
CLC428AJE OP AMP SMT
LT1356CS;QUAD;OF;SMT
DGE43DY 2PDT SWITCH SMT
MC7aMOSCDT 58A -5V SMT
MC78MOSCDT.5A 5V REG SM
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Parts Lists

{A2) 30173 8542C ANALOG PC ASSY, Rev: C (continued)

item

105
106
107
108
109
110
111
112
113

XXsCCCCCUdoouoooQuUocoodUoTUeoococcococCcoCcCccoccocCcQoQC
w0
pre

20

Part Number

UCD0-00428
ULDO-00643
ULDO-00643
ULDC-00402
UoBD1-51007
UOD0-00426
ULDO-00643
UobGe-00111
UQD1-01007
UoDO-00119
ULDOC-00643
UOb0-60426
UODb0-01356
U0D0-00428
LALDC-00643
URDO-07805
URDO-07908
ULDO-00643
ULD0-00843
ULDO-00642
UiD0-01410
UOD0-01356
UOD0-00438
UIDC-01430
ULDC-00642
ULDO-00642
URDO-07812
URDC-07912
3c618

30621

30623
UTDO-00742
UTDO-00742
UTDO-00742
UTDO-40402
30625
UGDO-09501
UTDO-0G143
JIAT-03280
11037
17240-001

ity
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Cage
58800
17856
17856
17856
64155
58900
17856
58800
64155
58900
17856
58300
84155
58300
17856
04713
04713
17856
17856
17856
64155
84155
£8900
64155
17856
17856
04713
04713
58300
58900
58900
61802
61802
61802
27014
58300
24335
3wp23
11
13103
27264

Mfr's Part Number

LOD0-00428
DGe430Y
DGesany
DG403DY
LT1007Cse
UODOo-00426
DGE430Y
UoDO-00114
LT1007Cs8
UODO-00113
DGB43DY
uoDO-00426
LT1356CS
BOD0-00428
DEH43DY
MC78MOSCDT
MCTaMasCoT
DGB43DY
DGB43DY
DGe420Y
£TC1410C8
LT1356CS
UODO-00436
LTC1410CS
DGEB42DY
DGe4zlY
MC78L12ACD
MCTIL1ZACD
30619

30621

30623
TAHCT4AFEN
T4HC74AFN
T4HC74AFN
TAHCA040M
30625
ADQ501aP
T4HCT14D
68000-503
Fr17-22-N
15-38-1024

Bescription

CLC42BAJE OP AMP SMT
DGB430Y 2POT SWITCH SMT
DES43DY 2POT SWITCH SMT
DG4090Y 2X 4IN SWITCH SMT
LT1007CS8 OP AMP
CLCAZ6AJE OP AMRESMT
DGB43DY 2PDT SWITCH SMT
CLOCTNAJE BUFFER,SMT
LT1007CS8 OP AMP
CLCT11AJE BUFFER,SMT
DGB43DY 2PET SWITCH SMT
CLC4Z6AJE OP AMPSMT
LT1356CS;QUAD;GP;SMT
CLC42BAJE OP AMP SMT
DGBA3DY 2PDT SWITCH SMT
MC78MOSCDT.5A 5Y REG SM
MC7O9MOSCDT 5A -5V SMT
DGEBA3DY 2PDT SWITCH SMT
DGB430Y 2PDT SWITCH SMT
DGE42DY SPDT SWITCH SMT
LTC 141008 12 BIT A/D SMT
LT1386CS,QUAD, 0P SMT
CLCA36AJE OP AMP SMT
LTC1410CS 12 BIT AD SMT
DGB420Y SPOT SWITCH SMT
DGB420Y SPDT SWITCH SMT
MC78L12ACD 1A 12V SMT
MC79L12ACD 1A 12V SMT
PROG GAL 854XC A2 U104
PROG GAL 854XC A2 U105
PROG GAL 854XC A2 U108
74HC740 DUAL D FFLOP SMT
FAHCT4D DUAL D FFLOP SMT
TAHCT740 DUAL D FELOP SMT
TAHCAGARD 12 BIT CT SMT
PROG EPROM 854XC A2 U111
ADGSG1P DELAY GEN SMT

74HCT14D HEX SCHMITT INV SMT

3 PiN STRIPLINE PLUG
TOS NYLON INSULATOR
JUMPER, INSULATED.2 POS
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Series 8540C Universal Power Meters

(A3) 21229 FRONT PANEL PCB ASSY, Rev 2

item Part Number Qty Cage Mfr's Part Number Description
1 21228 1 58300 21228 PCB,FR PNL
2 21230 REF 58300 21230 SCHEM, FRONT PANEL
3 14514-001 39 58900 14514-001 CONTACT POST
4 21328 0 58900 21326 TAPE, DBL SIDED FOAM WHITE
DS 1 21262 1 26840 HDSP-4840 LED, 10-ELE BAR,GRAPH ARRAY,YEL
Ds 2 21262 1 26840 HDSP-4840 LED, 10-ELE BAR,GRAPH ARRAY, YEL
J 1 14514-001 1 58900 14514-001 CONTACT POST
LS q 15164 1 72982 PKM114A0 PIEZC ALARM
R 1 RN55-02210 ¥ 91637 RNSSC2210F 221 OMMS 1% MET FILM
R 2 RN55-02210 1 91637 RNS5C2210F 221 OFMS 1% MET FILM
R 5 RN55-21000 t 19701 RN55C1002F 10 K OHMS 1% MET FILM
2 14882-008 1 91637 MSP10AQ1221G 220 OHM X 9 SIP NETWORK
RP 2 14882-606 1 91637 MSP10A01221G 220 OHM X 9 SIP NETWORK
w H 21276-001 1 56501 FST-6 0.75 A-10 JMPR,FLEX,.75LG,.075CTR, 10 POS
(A4) 21240 L.CD DISPLAY ASSY,Rev A
Item Part Number  Qty Cage Mfr’s Part Number Description
2 30436 1 58000 30436 LCD CABLE ASSEMBLY
5 21218 1 58900 21216 DISPLAYLCD
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Parts Lists

7.2 Options Parts Lists

21334 RACK MOUNT KIT,8540/01, Rev A

lem Part Number Gty Cage Mir's Part Number Description
1 21395 1 58900 21395 RACK EAR, 3.5, SIDE
2 21396 1 58900 21398 RACK EAR, 3.5, PANEL
3 21339 1 58900 21399 INSTRUCTION SHEET,8540/01
4 10701-001 2 58300 10701-001 ROUND NICKEL HANDLE
5 10702 4 58900 10702 HANDLE FERRULE
& HBFP-53208 4 58900 HBFP-63206 6-32 X 3/8 FLAT
7 HBFP-53208 4 26233 NS138CR832R8 632 X 1/2 FLAT
21335 EXTRA MEMORY,128K,8540/02, Rev A
Item Part Number  Qty Cage Mfr's Part Number Description
H 21584 1 58800 21594 INST SHT,8540 OPT 02
U 29 21165 1 61802 TC551001PL-10 IC 1M 8 BIT STATIC RAM
U 30 21165 1 61802 TC551001PL-10 IC 1M 8 BIT STATIC RAM
29864 8541C/03 REAR PANEL CONN, Rev B
Item Part Number  Qty Cage Mir's Part Number Description
1 21199-001 1 58500 21189-001 CABLE ASSY, SENSOR INPUT
2 30815 1 58900 30615 REAR OUTPUT COVER
3 30241 1 58900 30241 FRONT DEC.PANEL 8541C/03
4 21347 1 58900 21347 SHIELDING LABEL
29865 8542C/04 REAR PANEL CONN, Rev B
item Part Number Qty Cage Mir's Part Number Description
1 21199-001 2 58900 21199-001 CABLE ASSY, SENSOR INPUT
2 30615 3 58900 30615 REAR OUTPUT COVER
3 30243 1 58300 30243 FRONT DEC.PANEL 8542C/04
4 21347 1 58900 21347 SHIELDING LABEL
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Series 8540C Universal Power Meters

29868 OPT 06 SECOND ANALOG OUY 8542C, Rev A

Item Part Number Gty Cage Mfr's Part Number Description

1 21387 1 58900 21387 MODEIL 8540 OPT 06 PCB ASSY
2 30535 REF 58900 30635 8542C OPT 06 SYSTEM SCH
3 21463 1 58900 21463 LABEL ANALOG QUT 2
4 21504-001 1 55566 30167 SUPPORT POST W/ADHESIVE,.50LG
5 10415 i 58900 10415 LABEL, GPTION IDENTIFICATION
& 14514-0G1 1 58500 14514-001 CONTACT POST

w 1 21390 1 58500 21380 CABLE ASSY MODEL 8540 OPT 06

21387 MODEL 8540 OPT 06 PCB ASSY, Rev A
Hem Part Number Qty Cage Mfr's Part Number Description

1 21386 H 58500 21386 PC BOARD MODEL 8540 OPTION 06
2 14514-001 21 58900 14514-001 CONTACT POST

< 1 15776-005 1 51642 150-50-X7R-104K .1 UF CERAMIC X7R

C 10 CES50-R6100 1 55680 UVX1H100MAA 10 UE 50V RADIAL LEAD

C 11 CE50-RE100 i 55680 UVXTH100MAA 10 UF 50V RADIAL LEAD

c 12 CC50-03100 1 31433 C315C103K5R5CA C9248 01 UF CERAMIC X7R

c 13 CEB0-R6100 1 55680 UVXTHI00MAA 10 UF 50V RADIAL LEAD

G 14 CC50-03100 1 31433 C315C103KER5CA C9248 .01 UF CERAMIC X7R

C 15 CC50-63100 1 31433 C315C103KERSCA C9248 01 UF CERAMIC X7TR

c 16 CC50-03100 1 31433 C315C103K5R5CA C3248 01 UF CERAMIC X7R

c 17 CC50-03100 1 31433 C315C103K5R5CA C9248 01 UF CERAMIC X7TR

C 18 CES0-R8100 1 55680 LVYX1H100MAA 10 UF 50V RADIAL LEAD

c 2 15776-005 1 51642 150-80-X7R~104K .1 UF CERAMIC X7R

c 3 CEB0-RE6100 1 55680 UVYXTH100MAA 10 UF 30V RADIAL LEAD

c 4 CC80-03100 1 31433 C315C103K5R5CA C9248 .01 UF CERAMIC X7R

c 5 CCB0-03100 1 31433 C315C103KER5CA C9248 .01 UF CERAMIC X7R

Cc & CCE0-03100 1 31433 C315C103K5R5CA C9248 .01 UF CERAMIC X7R

c 7 CC50-03100 1 31433 C315C103KERECA C9248 .01 UF CERAMIC XTR

C 8 CCE0-03100 1 31433 C315C103KERECA C8248 .0t UF CERAMIC X7R

c g GC50-03100 1 31433 C315C103KER5CA C9248 .01 UF CERAMIC X7R

J 1 21168 1 56322 S5W-125-01-FD CONN,RECPRPC MT.50 POS

J 2 19477-003 1 2M631 840456-4 CONN HDB POST STR LOCK 4P0S

- 3 14514-001 1 58900 14514-001 CONTACT POST

R 1 RN55-21000 1 19701 RNS5C1002F 10 K OHMS 1% MET FILM

R 2 RN55-21000 1 19701 RNSSC1002F 1¢ K OHMS 1% MET FILM

R 3 RN55-21000 1 19701 RNSSC1002F 10 K OHMS 1% MET FILM

f® 4 RNS55-03920 1 91637 RNS5C3920F 392 OHMS 1% MET FILM

R E RNS5-00100 1 19701 RNS5D10R0F 10 CHMS 1% MET EILM

RP 1 14882-001 t o121 110A103 10K OHM X & SIP NETWORK

U 1 21187 1 24335 ADT245JN IC,12 BIT DACPORTS

u 2 17714 1 01245 LM358AP LM358AN DUAL OF AMP

u 3 UTNO-00002 1 27014 MC74HCOON 74HCO0 QUAD 2IN NAND GATE

u 4 17048-015 1 3woz3 TAHCT244N TAHCT244N CCTAL BUFFER

W 1 14514-601 1 58900 14514-001 CONTACT POST

w 2 14514-001 1 58800 14514-001 CONTACT POST

w 3 14514001 1 58200 14514-001 CONTACT POST

W 4 14514-001 1 58900 14514-001 CONTACT POST

wB 1 17240-001 1 27264 15-38-1024 JUMPER,INSULATED,2 POS

w8 2 17240-001 1 27264 15-38-1024 JUMPER,INSLHLATED,2 POS

w8 3 17240-001 1 27264 15-38-1024 JUMPER,INSULATED,2 POS

W8 4 17240-001 1 27264 15-38-1024 JUMPER, INSULATED,2 POS

WC 4 17240-001 1 27264 15-38-1024 JUMPER,INSULATED,2 POS

wD 4 17240-001 1 27264 15-38-1024 JUMPER,INSULATED,2 POS

WE 4 17240-01 1 27264 15-38-1024 JUMPER,INSULATED,2 POS

WF 4 17240-001 1 27264 15-38-1024 JUMPER,INSULATED,2 POS

WG 4 17240-001 1 27264 15-38-1024 JUMPERINSULATED,2 POS

WH 4 17240-01 1 27264 15-38-1024 JUMPERINSULATED,2 POS
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Parts Lists

21339 SIDE MNT CARRY HANDLE 8540/07, Rev A

Item Part Number  Qty Cage Mfr's Part Number Description
¥ 21500 1 58900 21500 HANDLE
2 21499 z 58900 21499 RETAINER
3 HBPP-83203 2 28233 NS137CR632R3 6-32 X 316 PAN
21344 TRANSIT CASE/SOFT CASE 8540/08, Rev 1
Item Part Number Qty Cage Mfr's Part Number Description
1 21312 H 58300 21312 SOFT CARRYING CASE 8540/05
2 21345 § 58900 21345 TRANSIT CASE,8540 SERIES
21684 8540/09 RACK MOUNT KIT FLD INS, Rev A
tem Part Number Qty Cage Mifr's Part Number Description
1 10701-001 2 58000 10701-003 ROUND NICKEL MANDLE
2 10702 4 58900 10702 HANDLE FERRULE
3 21646 REF 58900 21646 OUTLINE DWG, B540/01A
4 21648 1 58900 21848 BARKTELT
8 21650 1 58900 21850 FRONT TiE, TOP
7 2185% 1 58900 21851 FRONT TIE,BOTTOM
8 21652 1 58300 21652 BRKT.REARTIE
9 HBFP-53206 4 58900 HBFP-63208 6-32 X 3/8 FLAT
10 HBFP-63212 4 26233 NS138CRE32R 12 6-32 X 3/4 FLAT
1 HBPP-63216 2 58800 HBPP-63216 6-32 X 1 PAN
12 HBPP-83207 4 26233 NS137CRE3ZRY 6-32 X 7/16 PAN
13 HBFP-63210 4 26233 NS139CR632R10 6-32 X 5/8 FLAT
14 HWSS-60400 6 58900 HWSS-60400 #6 X 1/4 SPLIT LOCK
15 21653 1 58900 21853 INSTALLATION SHEET,8540/09
5 21649 1 58900 21649 BRKTAT
21647 8540/10,RACK MOUNT,S BY S, Rev A
ftem Part Number  Qty Cage Mfr's Part Number Pescription
1 10701-001 2 58900 10701-061 ROUND NICKEL HANDLE
2 10702 4 58900 16702 HANDLE FERRULE
3 21646 REF 58900 21646 QUTLINE DWG, 8540/01A
4 21648 1 58900 21648 BRKT.LT
5 21649 1 58900 21649 BRKT,RT
& -21850 1 58900 21650 FRONT TIE, TOP
7 21651 1 58800 21651 FRONT TIE.BOTTOM
8 21652 1 58500 21652 BRKT,REAR TIE
9 HBFP-63206 4 58900 HBFP-63206 6-32 X 3/8 FLAT
0 HBFP-63212 4 26233 NS138CRE32R12 632 X /4 FLAT
it HBPP-63216 2 58800 HBPP-63216 8-32 X 1 PAN
12 HBPP-83207 4 26233 NS137CRE32R7 6-32 X 7/16 PAN
13 HBFP-63210 4 26233 NS139CR832R10 6-32 X 5/8 FLAT
14 HWSS-60400 <] 58900 HWSS-60400 #6 X 1/4 SPLIT LOCK
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Series 8540C Universal Power Meters

28863 TIME GATING OPT 11, Rev A

item Part Number  Qty Cage Mfr’s Part Number Deseription
H 10415 1 58900 10415 LABEL, OPTION IDENTIFICAFION
2 30442 1 58900 30442 B54XC OPT 11 PC ASSY
3 30485 REF 58900 30485 8542XC OPT 11 SYSTEM SCH
4 21504-001 1 55566 30157 SUPPORT POST W/ADHESIVE,.50LG

30442 854XC OPT 11 PC ASSY,Rev A

ltem Part Number  Qty Cage Mir's Part Number Description

1 30441 1 58900 30441 854XC OPT 11 PCB

2 30443 REF 58900 30443 854XC OPT 11 SCHEMATIC

3 30444 REF 58900 30444 854XC OPT 11 TESTPROC
c 1 CT16-85100 1 2M734 ECS-T1CY105R 1UF 16 V TANTALUM SMT
c 2 CK50-03100 1 95275 VJOB0SY 103KXAMT 01 UF X7R CHIP
c 3 CK55-04100 1 2M734 ECUV1H104MEM .1 UF CERAMIC CHIP Z5U
c 4 CK55-04100 1 2M734 ECUVIH104MEM .1 UF CERAMIC CHIP Z5U
c 5 CK55-04100 1 2M734 ECUVIHT04MEM .1 UF CERAMIC CHIP Z5U)
c 6 CK55-04100 1 2M734 ECUVIH104MEM 1 UF CERAMIC CHIP ZsU
c 7 CK55-04100 1 2M734 ECUVIHI04MEM .1 UF CERAMIC CHIP Z5U
c 8 CK55-04100 1 2M734 ECUVIHI04MEM .1 UF CERAMIC CHIP 25U
c 9 CK55-04100 1 2M734 ECUV1IH104MEM -1 UF CERAMIC CHIP 25U
c 10 CK55-04100 1 2M734 ECUVIH104MEM 1 UF CERAMIC CHIP Z5U
J 1 21188 1 55322 SSW-125-01-TD CONN,RECPPC MT,50 POS
L 1 LFMO-00001 1 02113 0805CS-181XKBC FERRITE BEAD FILTER SMT
L 2 LFMO-C00C1 1 02113 0805CS-181XKBC FERRITE BEAD FHLTER SMT
R 1 21445-011 1 65970 MCRICEW1002E RES,MF10.0K,1%,1/8W (SM0B05)
R 2 21445011 1 85970 MCR1OFW1002E RES,ME 10.0K, 1%, 1/8W (SMO80S)
R 3 21445611 1 65970 MCHR10FW1002E RES,MF,10.0K,1%, 1/8W (SM0805)
R 4 21445-011 H 65970 MCRIGFW1002E RES MF 10.0K,1%, 1/8W (SM0B05)
u 1 UGDO-03042 1 63994 XC3042A-7PQ100 PROGRAMMABLE GATE ARRAY
¥ 2 UTD0-02453 1 01245 TAHCT245DW 74HCT245DW OCTAL BUS SMT
u 3 UTD0-02453 3 01245 TA4HCT245DW T4HCT245DW OCTAL BUS SMT
¥ 4 OX00-00012 1 54331 STOH2B2A-12.00 12 MHZ OSCILLATOR
U 5 30627 1 58900 30627 PROG PROM 854XC OPT 11 US
XU 5 JSPO-10008 1 09922 DILOSP-108T 8 PIN DIP SOCKET

7-30 Manual No. 30280, Rev B, August 1998



Parts Lists

30184 80601A DETECTOR PC ASSY, Rev: C

Item Part Number
30183
o} 1 200620113
(o3 2 20062-011
C 3 CK50-03100
C g CK51-05220
c g CKS51-05220
C 10 CK51-05220
o] 11 CK51-05220
C 12 CK50-03100
C 13 CK59-03100
c 14 CK50-03100
o 15 CK50-03100
c 16 CK50-03100
C 17 CK50-03100
[ 18 CR50-63100
c 19 CK50-03100
c 20 CK50-03470
C 21 CK50-03100
C 24 CK5B1-05220
C 25 CK51-05220
C 26 CK50-00033
C 27 CK50-00033
C 28 CK51-05220
C 29 CK51-06220
c 30 CK50-03100
c 3 CK50-02470
CR 1 DAMD-00284
CR 2 DAMO-00284
Q 1 20849
Q 2 20849
[#] 3 20849
Q 4 20849
Q 3 QJINS-04416
Q 6 QUNS-04416
Q 7 QUNS-044165
Q 8 QUNS-04416
Q 9 QUNG-04416
Q 19 QJINS-04416
Q ER| QUNS-04416
Q 12 QUNS-04416
R 1 RKA45-00221
R 2 RK45-00221
1 4 21445-006
R 5 21445-001
R 8 21445-001
R F RK45-00221
R 8 RK45-03300
R g RK45-18200
R 10 RK45-G1800
R 11 BK45-312490
R 12 RK45-01800
R 13 RK45-32490
R 14 RK45-32490
R 15 RK45-32490
R 16 21445-001
R 17 21445001
A 18 21445.001
R 19 21445-001
R 20 RK45-01800
R 21 21445-015
R 22 RK45-01800
R 23 21445-015 -
R 24 RK45-00698
R 25 21445-001
R 26 RK45-00221
R 7 RK45-00221
R 28 21445-001

Qty

O L e I T T e S S

Cage
58000
04222
04222
95275
58900
58900
58900
58900
95275
95275
95275
95275
95275
95275
95275
95275
90201
95275

Mfr's Part Number

30183
08055A102JTN
08055A102JTN
VJOBOSY HO3KXAMT
CK51-0522C
CK51-05220
CK51-05220
CK51-05220
VJOBOSY 103KXAMT
VUIOBOSY 1G3KXAMT
VJOBOSY 103KXAMT
VJOBOSY1C3KXAMT
VJOBOSY 103K AMT
VJOB0SY 103X AMT
VJDBOSY 103X AMT
VJOBOSY 103CKAMT
605-547
VJOBOEY103KKAMT
CK51-05220
CK51-05220

GRH708COG3R3D20CAL
GRH708COG3R3DZ0CAL

CK51-05220
CKS51-05220
VJOBOSY 103KXAMT
CK50-02470
MA4P282
MA4P282
MMBT3806L
MMBT3806L
MMBT3808L
MMBT3908L
MMBF4418].
MMBE4416L
MMBF4418L
MMBF4416L
MMBF441861.
MMBF4416L
MMBF4416L
MMBF4416L
RK45-00221
RK45-00221
RK78H2AT2211F
MCR10FW1T0OME
MCR10FW101E
RK45-00221
RK45-0330C
RK45-18200
615-821

615-957

615-821

615-957

616-867

615957
MCRICFW1001E
MCRIOFWI001E
MCRIOFWI00IE
MCR10FWI001E
615-821
RK73H2AT2430F
615-821
RK73H2AT2430F
615-269
MCR10OFWICOE
RK45-00221
RK45-00221
MCR1C0FWIC01E

Description

80601A DETECTOR PCB
CAPCER CHIPNPO,1000PF.50V
CAPCER CHIPNPO, 1000PF 50V
01 UF X7R CHIP

2.2 UF Y3V CHIP CERAMIC

2.2 UF Y5V CHIP CERAMIC

2.2 UF Y5V CHIP CERAMIC

2.2 UF Y5V CHIP CERAMIC

01 UF X7R CHIP

01 UF X7R CHIP

.01 UF X7R CHIP

.01 UF X7R CHIP

.01 UE X7R CHIP

01 UE X7R CHIP

01 UF X7R CHIP

.01 UF X7R CHIP

047 UF X7R CHIP CERAMIC

01 UF X7R CHIP

2.2 UE Y5V CHIP CERAMIC

2.2 UF ¥5V CHIP CERAMIC
3.3PF COG CHIP CERAMIC
3.3PF COG CHIP SERAMIC

2.2 UF Y5V CHIP CERAMIC

2.2 UF Y5V CHIP CERAMIC

01 UF X7R CHIP

4T00PF XTR CHIP CERAMIC
MA4P282 PIN DIODE SMT
MA4P282 BN DIODE SMT
TRANSISTOR PNP 3906 (SOT-23)
TRANSISTOR PNP 3906 (S01-23)
TRANSISTOR PNP 3906 (SOT-23)
TRANSISTOR PNP 3306 (S0723)
MMBF4416L FET AMP SMT
MMBEA416L FET AMP SMT
MMBF4416L FET AMP SMT
MMBF4416L FET AMP SMT
MMBF4416L FET AMP SMT
MMBF4416L FET AMP SMT
MMBF44161. FET AMP SMT
MMBFA4416L FET AMP SMT

22,1 OHM 1% FILM SMT

22.1 OHM 1% FILM SMT
RES,ME2.21K.1%, 1/8W (SM0805)
RES,MF.1.00K. 1%, 1/8W {SM0805)
RES,ME 1.00K,1%, 1/8W {SMO8G5)
221 OHM 1% FILM SMT

330 OHM 1% FILM SMT

8.20 KOHM 1% FILM SMT

180 OHM 1% FILM SMT

249K OHM 1% FILM SMT

180 OHM 1% FILM SMT

249K OHM 1% FILM SMT

249K OHM % FILM SMT

249K OHM 1% FILM SMT
BES,MFE 1.00K, 1%, 1/8W (SM0805)
RES MF.1.00K,1%, 1/8W (SM0805)
RES, ME1.00K, 1%, 1/8W (SMO0805)
RES.MFE1.00K, 1%, 1/8W (SM0805)
180 OHM 1% FILM SMT

RES ME243,1%, 1/8W (SM0805)
180 OHM 1% FILM SMT
RES,MF.243, 1%, 1/8W (SM080S)
69.8 OHM 1% FILM SMT
RES,MF, 1.00K, 1%, 1/8W (SM0805)
22.1 OHM 1% FILM SMT

22.1 OHM 1% FILM SMT

RES, MF. 1.00K, 1%, 1/8W (SM0805)
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Series 8540C Universal Power Meters

30184 80601A DETECTOR PC ASSY, Rev: C

CCCoQooCCCcmIOIVLD

Part Number Qty Cage Mfr's Part Number Bescription

RK45-01800 1 59124 615-821 180 OHM 1% FILM SMT
RK45-01800 1 59124 615-821 180 OMM 1% FILM SMT
RK45-01800 1 59124 615-821 180 OHM 1% FILM SMT
RK45-01800 1 59124 615-821 180 OHM 13 FILM SMT
RK45-11820 1 3W023 9COB052A1821FK 1.82K OHM 1% FILM SMT
ULDO-00613 1 17856 DGB13DY DGE13DY 4PST SWITCH SMT
U0D0o-00428 1 58900 UOD0-00428 CLC428AJE OP AMP SMT
LOD1-01007 1 64155 LT1007CS8 LT1007CS8 OF AMP
UoD1-010a7 1 64155 LT1007CS8 LT007CS8 OP AMP
UODO-00111 1 58900 UODC-00111 CLC111AJE BUFFER,SMT
UODO-00111 1 58900 UOD0-00111 CLC111AJE BUFFER,SMT
ULD0-00843 1 17856 DGB43DY DGES43DY 2PDT SWITCH SMYT
UMDO0-02404 1 60395 X24C0438 24C04 512 x 8 SERIAL EEPROM
URDO-07905 1 04713 MC7OMOSCDT MC79MOBCOT 5A -5V SMT
URDO-07805 1 04713 MC78MOSCDT MC78MOSCDT.EA 5V REG SM

7-32

Manual No. 30280, Rev B, August 1996



Parts Lists

7.3 List Of Manufacturers

The names and addresses of manufacturers cited in the preceding parts lists are shown in Table 7-1. Each

manufacturer is listed under its CAGE number (COMMERCIAL AND GOVERNMENT ENTITY), as
noted in the parts lists. In a few cases, no CAGE number has been assigned; these manufacturers are

referenced by Giga-tronics codes which are shown at the end of the list.

Table 7-1. Manufacturer’s List

CAGE NAME ADDRESS

0ABX4 Comptec Inc 7837 Custer School Rd Custer WA 98240
0AG181 Hirose Electric USA Inc Chatsworth CA

0AX52{ Ditom Microwave Inc 1180 Coleman Ave #103 San Jose CA 95110
OBEB1; Aecrovox-Mallory 20 Aberdeen Dr Glasgow KY 42141

0BOAS] Dallas Semiconductor Corp 6350 Beltwood Pky S Daltas TX 75244

0B549 | Siemens Components Inc Semiconductor Group 2191 Laurelwood Rd Santa Clara CA 95054
0D2A6| Mitsubishi Electronics Inc 1050 East Arques Ave Suanyvale CA 94086
0D3V2| Menio Industries Inc 44060 Old Warm Springs Blvd Fremon: CA 94538
OEUK7| All Amencan Transistor of California Inc 369 Van Ness Way Suite 701 Tomrance CA 90501
OGP12| Radiall Inc 150 Long Beach Bivd Stratford CT 06457
OGYAT Signal Transformer Co 500 Bayview Ave Inwood NY 11696

OHS44 | Pacific Millimeter 189 Linbrook Dr San Diego CA 92111

OHFH6! Futaba Corporation of America 555 West Victoria St Compton CA 90220

OHFI2 | Microplastic 9180 Gazette Ave Chatsworth CA 91311

OHINS | Marcon America Corp 998 Forest Edge Dr Vernon Hills IL 60061
CH379 | Aerowave Inc 344 Salem St Medford MA 02155

0I7v3 | Amplnc 19200 Stevens Creek Blvd Suite | Cupertino CA 95014
0INR4 | Dupont Eelectronics Customer Service Center 825 0id Trail Rd PO Box 80019 Wilmington DE 19880-0019
OKAZIl Stetco Inc 3344 Schierhorn Ct Franklin Park 1L 60131
00443 | Waveline Inc 160 Passaic Ave West Caldwell NJ 07006

00656 | Aerovox Inc 740 Belleville Ave New Bedford MA 02745
00750 ; Air Track Mfg Corp Coltege Park MD

00809 | Croven Crystals 500 Beech St Whitby Ontario CAN LINSS5
00815 | Midland - Ross 357 Beloit St Burlingtor WI 53105

01121 { Allen-Bradley Co 1201 South 2nd St Milwaukee W1 53204

01295 | Texas Instruments Inc 13500 N Central Expwy Dallas TX 75263

01963 | Cherry Electnical Products Corp 3600 Sunset Ave Waukegan H. 60087

02113 | Coilcraft Inc 1102 Silver Lake Dr Cary IL 60013-1658

02490 | Electronic Devices Inc Hampden MA

02660 | Amphenol Corp 358 Hall Ave Wallingford CT 06492

Q2735 | RCA Corp Route 202 Somerville NJ 08876

03614 | Bussman Mfg 114 Old St Rd PO Box 144 5t Louis MO 63178
04222 | AVX Ceramics Div of AVX Corp 19th Ave Scuth PO Box 867 Myrtle Beach SC 29577
04426 | YTW Switches 6615 West Irving Park Rd Chicago IL 60634
04552 ¢ Grace WR and Co 869 Washington St Canton MA 02021

04713 | Motorola Inc 5005 East McDowell Rd Phoenix AZ 85008
05236 | Jonathan Manufacturing Corp 1101 South Acaria Ave Fullerton CA 92631
05245 { Corcom inc 1600 Winchester Rd Libertyviile IL 60048
05276 | ITT Pomona Electronics Div [500 E 9th St PO Box 2767 Pomona CA 91766
05791 | Lyn-TronlInc 3150 Darmon Way Burbank CA 91505

05820 | EG and G Wakefield Engineering 60 Andubon Rd Wakefield MA 01880

05905 | Jerobee Industries Inc Redmond WA

06049 | Topaz Inc 9192 Topaz Way San Diego CA 92123

06090 | Raychem Corp 300 Constitution Dr Menlo Park CA 94025-1111
06349 | Cam-Lok Div Empire Product Inc 10540 Chester Rd Cincinnati OH 45215

06383 | Panduit Corp 17301 Ridgeland Tinley Park 1L 60477

06540 | New Haven Mfg Corp Amatom Div 446 Blake St New Haven CT 06515
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CAGE NAME ADDRESS
06776 | Robinson Nugent inc 800 East 8th St New Albany IN 47150
06915 | Richco Plastics Co 5825 N Tripp Ave Chicago IL 60646.6013
07115 | Corning Glass Works Houghton Pk Coming NY 14830
07180 | Sage Laboratories Inc East Natick Industrial Park 3 Huron Dr Natck MA 01760
07263 | Fairchild Semiconductor Corp Cupertino CA
07512 | Oak Materials Group Inc McCaffery St Hoosick Falls NY 12090
07556 | Calabro Industries Inc 1372 Enterprise Dr West Chester PA 19380
09622 | Corneli-Dubilier Electronics 1605 East Rodney French Blvd New Bedford MA 0274}
09353 | C and K Components Inc 15 Riverdale Ave Newton MA (2158
09922 | Bumdy Corp 1 Richards Ave Norwalk CT 06856
09969 | Dale Elecironics Inc East Highway 50 PO Box 180 Yanktor: SD 57078
1AU47| Lucas Weinschel Inc 1 Weinschel Ln PO Box 600} Gaithersburg MD
1BH13| Fenwall Electronics Inc 64 Fountain St Framingham MA 01701-6211
1BR23| CW Industries Inc Atlanta GA 04000
1CY63| Sierra Microwave Technology 11295-B Sunrise Gold Circle Rancho Cordova CA 65670
1DS68 | Sumner Mfg Inc Hwy 411 S-Sumner Dr PO Drawer A Rome GA 30162
IES66 | Maxim Intergrated Products 310 North Pastoria Ave Sunnyvale CA 94086
IE584 | Electrical Wire Products Bay Associates Inc 150 Jefferson Dr Menlo Park CA 94025-1115
IFN41 i Ammnel Corp 2125 Onel Dr San Jose CA 95131
1360 | Applied Tooling and Mfg Inc 1115 Industrial Ave Escondido CA 92025
TW232, Spacek Labs 528 Santa Barbara St Santa Barbara CA 93101
1Y147 | Virtech 805 G University Ave Los Gatos CA 95030
11532 | Teledyne Relays 12525 Daphne Ave Hawthome CA 90250
11769 | Elco/Dyntech Div of Elco Corp 1225 East Wakeham Ave Santa Ana CA 92702
12020 | Ovenaire Div of Electronic Tech 706 Forrest St Charlottesville VA 22901
12457 | Merrimac Industries Inc 41 Fairfield P1 West Caldwell NJ 07006
13103 ; Thermalloy Co Inc 2021 W Valley View Lane PO Box 810839 Dallas TX 75381
13511 | Amphenol Cadre Div Bunker Ramo Corp Los Gatos CA
13708 | Allied Components Inglewood CA
13919 | Burr-Brown Corp 6730 8 Tucson Blvd Tucson AZ 85734
14482 | Watkins-Johnsorn Co 3333 Hillview Ave Palo Alto CA 94304
14552 | Microsem: Corp 2830 § Fairview St Santa Ana CA 92704-5948
14604 | Elmwood Sensors Inc 500 Narragansett Park Dr Pawtucket RI 02861
14936 | General Instrument Corp Power Sermiconductor Div 600 West John St Hicksville NY 11802
15268 | RHG Electronics Laboratory Inc 161 East Industry Ct Deer Park NY 11729
15450 | Ere Specialty Products Inc 645 W 11th Sweet Erie PA 16512
15542 | Mini-Circuits Laboratory 2625 East 14th St Brooklyn NY 11235
15915 | Tepro of Florida Inc 2608 Enterprise Rd Clearwater FL 33517
16179 | M/A-Com Omni Spectra Inc 2] Continental Blvd Mermimack NH 03054
16352 | Codi Semiconductor Inc 144 Market Street Kenilworth NJ 07033
16428 | Cooper Industries Inc 350 NW N St Richmond iN 47374
16453 | Western Microwave Inc 495 Mercury Dr Sunnyvale CA 94086
16508 | Aerovox Corp 19th Ave 5 PO Box 867 Myrtle Beach $C 29577
16733 | Radio Frequency Systems Inc Cablewave Systems Div 60 Dodge Ave North Haven CT 06473
17217 | Gore W L and Associates Inc 555 Paper Mill Rd Newark DE 19714
17540 | Alpha Industries Inc 20 Sylvan Rd Woburn MA 01801
17856 | Siliconix Inc 2201 Laurelwood Rd Santa Clara CA 95054
18041 | Diodes Inc Power Components Div 21243 Ventura Blvd Woodland Hills CA 91364-2109
18310 | Concord Electronics Corp 30 Great Jones St New York NY 10012
18324 | Signetics Corp 4130 South Market Ct Sacramento CA 95834
18364 | Mag-Tocl Co 940 American St San Carlos CA 94070
18714 | RCA Corp Findiay Plant 1700 Fostoria Rd Findlay OH 45840
18736 | Voltronics Corp West St East Hanover NJ 07936
19701 | Mepeo/Electra Inc PO Box 760 Mineral Wells TX 76067
23873 | Celeritex Inc 617 River Oaks Pky San Jose CA 95134
2J899 | Dynawave Inc 94 Searle 5t PO Box 938 Georgetown MA 01833
2M734| Panasonic Co PO Box 1502 Secaucus NJ 07094.
2M881| Hamis Corp Harris Semiconductor 883 Stierling Rd Suite 120 Mountain View CA 94043-1930
2R182 | SmithHHCo 325 N Illinois St Indianapolis IN 46204-1703
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CAGE NAME ADDRESS

2V941 | Microsource Inc 1269 Corporate Ctr Pky Santa Rosa CA 95407
20550 | Engineering Mfg Co Sheboygan WI

20944 | Wiitron Co 805 East Middlefield Rd Mountain View CA 94042
20999 | Minnesota Mining and Mfg Co 3IM Center St Paut MN 55101

21604 | Buckeye Stamping Co 555 Marion Rd Columbus OH 43207

21847 | TRW Microwave Inc 825 Stewart Dr Sunnyvale CA 94086

22519 | Data Delay Devices 385 Lakeview Ave Clifton NJ 07011

23499 | Judd Wire Inc 870 Los Vallecitos Blvd San Marcos CA 92069
23899 | Van Petty Mfg Inc 1168 Tourmaline Dr Newbury Park CA 91320
23936 | Pamotor 770 Airport Blvd Burlingame CA 94010

24355 | Analog Devices Inc Rt 1 Industnal Park Norwood MA 02062

24539 | Avaatek Inc 3175 Bowers Ave Santa Clara CA 95054

24759 | Lenox-Fugle Electronics Inc 100 Sylvania Place South Plainfieid NJ 07080-1448
24931 | Specialty Connector Co Inc 2100 Earlywood Dr PO Box 547 Franklin IN 46131
24995 | Environmental Container System 3560 Rouge River Hwy Grants Pass OR 97526
26066 | Minnesota Mining and Mfg. Co 3M Center St Paul MN 55101

26629 | Frequency Sources Inc 16 Maple Rd Chelmsford MA 01824

26692 ¢ B and S Tool & Die Company 2300 Sulphur Spring R4 Baltimore MD 21227
26922 ¢ Cetec Corp 9900 Baldwin Place El Monte CA 91731

26923 1 Control Master Products Inc 1062 Shary Circle Concord CA 94518

27014 | National Semiconductor Corp 2900 Semiconductor Dr Santa Clara CA 95051
27264 | Molex Inc 2222 Wellington Cr Liste IL 60532

27802 | Vectron Laboratories Inc 166 Gover Ave Norwalk CT 06850

27851 | Film Microelectronics 17 A St Burlington MA 01803

28480 | Hewlett Packard Co 3000 Hanover 51t Palo Alte CA 94304

28520 | Heyco Molded Products 750 Boulevard PO Box 160 Kenilworth NJ 07033
29005 | Storm Products Co 112 South Glasglow Ave Inglewood CA 90301
29111 | Trak Microwave Corp 735 Palomar Ave Sunnyvale CA 94086

29990 | American Technical Ceramics One Nordon Lane Huntington Stn NY 11746
3A054 | McMaster-Carr Supply Co 9630 Norwalk Blvd Santa Fe Springs CA 90670
3E364 | Vemaline 333 Strawberry Field Rd Warwick RI 02887
3W023] Philips Components Discrete Product Div 5083 Kings Hwy Saugerties NY 12477

32990 | Tech Pro Inc 6243 E US Hwy 98 Panama City FL 32404-7434
30035 | Jolo Industries Inc 13921 Nautilus Dr Garden Grove CA 92643-4026
30817 | Instument Specialties Co Inc Exit 53 Route 80 PO Box A Delaware Water Gap PA 18327
31433 | Kemet Electronics Corp 28335 Kemet Way Simpsonville SC 29681

31703 | Gudnun Frederickson Co Oakland CA

31757 | Micrpac Industries Inc 905 E Walnut 8t Garland TX 75040

31781 | Edaclnc 40 Tiffield Rd Scarborough Ont CAN M1V 586
31918 | ITT Schadow Inc 8081 Wallace Rd Eden Prarie MN 55344

32293 | Intersil Inc 2450 Walsh Ave Santa Clara CA 95051

32559 | BivarInc 4 Thomas 5t Irvine CA 92718

32767 ¢ Griffith Plastics Corp 1027 California Dr Burlingame CA 94010

32997 ¢ Boums Inc Trimpot Division 1200 Columbia Ave Riverside CA 92507

33592 : MiteqInc 100 Davids Dr Huappauge NY 11787

34031 | Anaog Devices 7810 Success Rd Greensboro NC 27400

34078 | Midwest Microwave Inc 3800 Packard Rd Ann Arbor M1 48104

34335 | Advanced Micro Devices Inc 901 Thompson Place Sunnyvale CA 94086

34553 | Amperex Electronic Corp Hauppauge NY 32732

34576 | Rockwell Intemnationat Corp 4311 Jamboree Rd Newport Beach CA 92660
34781 | MCW Industries 129 Southside Drive Charlotte NC 28210

34785 | DeklInc 3480 Swenson Ave 5t Charles IE 63174

36437 | Star Stainless Products Lid Montreal Que CAN H4TINgE

4F708 | Hammond Mfg Co US Inc 1650 Walden Drive Buffalo NY 14225

4R125 | Magnetec Cormp 61 W Dudleytown Rd Bloomfield CT 06002
48028 | Brady W M Co Industrial Products Div Milwaukez Wi

4T165 | NEC Electronics USA Inc Electron Div 401 Ellis St PO. Box 7241 Mountain View CA 94039
411402 | Roederstein Electronics Inc 2100 W Front St Statesville NC 28677-3651
4751 | Advanced Semiconductors inc 7525 Etmel Ave Unit 6 North Hollywood CA 91605-1912
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CAGE NAME ADDRESS

46384 | Penn Engineering & Mfg Corp Oid Easton Rd PO Box 1000 Danboro PA 18916
SH281 ¢ Allmetal Screw Products Arlington TX

51927 | Interface Technology Div of Dynatech Corp 2100 E Alcosta Ave Glendora CA 91740

50721 | Datel Inc 11 Cabot Blvd Mansfield MA 02048

51167 | Aries Electronics Inc 62 Trenton Ave Frenchtown NJ 08825

51284 | Mos Technology Inc 950 Rittenhouse Rd Norristown PA 19401

51642 | Centre Engineering Inc 2820 East College Ave State College PA 16801
51705 | Ico-Rally Corp 2573 East Bayshore Rd Palo Alto CA 94303
52063 | Exar Integrated Systems 2222 Gume Dr PO Box 49007 San Jose CA 95161-9007
52072 | Circuit Assembly Corp 18 Thomas St Irvine CA 92718

52648 | Plessey Trading Corp 1641 Kaiser Ave Irvine CA 92714

52683 | BaytronColnc 344 Salem St Medford MA 02155

52763 | Stettner Electronics Inc 6135 Airways Blvd Chattancoga TN 37421
52840 | Western Digtal Corp 3128 Red Hill Ave Costa Mesa CA 92626

53387 { Minnesota Mining & Mfg Co Electronic Products Div 3M]  Austin TX

53421 | Tvton Corp 7930 N Faulkner Rd PO Box 23055 Milwaukee WI 53223
53673 | Thomson-CSF Components Corp 6660 Variel Ave Canoga Park CA 91304

54186 | Micro Power Systems Inc 3100 Alfred St Santa Clara CA 950350

54343 | Riedel M W and Co 300 Cypress Ave Athambra CA 9130}

54487 | Micronetics Inc 36 Oak St Norwood NJ 07648

54516 | National Cable Molding Corp 136 San Femando Rd Los Angeles CA 90031
54558 | SDIInc North Billerica MA

54583 | TDX Electronics Corp 12 Harbor Park Dr Port Washington NY 11550
55153 | Dielectric Laboratories Inc 69 Albany St Cazenovia NY 13035

55261 | LSIComputer Systems Inc 1235 Walt Whitman Rd Melville NY 11747
55285 | Bergqguist Co inc 5300 Edina Industrial Blvd Mirneapolis MN 55435
55322 | Samtec Inc 810 Progress Bivd PO Box 1147 New Albany IN 47150
55387 | Pamtech 3030 Remmet Ave Canoga Park CA 91304

55566 | RAF Electronic Hardware Inc 95 Silvermine Rd Seymour CT 06483-3915
55576 | Synertek 3001 Stender Way Santa Clara CA 95051

55680 | Nichicon America Corp 927 E State Pky Schaumburg IL 60195

55801 | Compensated Devices Inc 166 Tremont St Melrose MA 02176-2204

35989 | Semicon Inc Div of the Lorvic Corp 8810 Frost Ave St. Louis MO 63134-1002

56248 | Consolidated Refining Co 115 Hoyt Ave Mamaroneck NY 10543

56289 | Sprague Electric Co 87 Marshalt St North Adams MA 01247

56501 | Thomas & Betts Corp 1001 Frontier Rd Bridgewater NJ 08807

56563 | Alatec Products 12747 Saticoy St North Hollywood CA 91605
56866 | Quality Themmistor Inc 2147 Centurion Pt Boise ID 83709

57032 | Daden Associates Inc 23011 Moulton Pky A-12 Laguna Hills CA 92653
57793 | United Microwave Products Inc 185 West 205th St Torrance CA 90503

57834 | Brim Electronics Inc 120 Home Pl Lodi NJ 07644-1514

58050 | Thermometrics Inc 803 Rt 1 Edison NJ 08817-4624

58202 | Innowave Inc 15355 Concord Circle Morgan Hill CA 95037
58361 | General Instrumment Corp Optoelectronics Div 3400 Hillview Ave Palo Alio CA 94304

58377 | National Electronics 11731 Markon Dr Garden Grove CA 92641
58684 | Magnetec Corp 61 W Dudleytown Rd Bloomfield CT 06002
58756 | CTS Corp Electromechanical Div 1142 W Beardsley Ave Elkhart IN 46514

58758 | Zambre CoInc 2134M Old Middlefieid Way Mountain View CA 94043-2404
58900 | Giga-tronics Inc 4650 Norris Canyon Road San Ramon CA 94583
55124 | KOA Speer Electronics Inc Bolivar Dr PO Box 547 Bradford PA 16701
39365 | Metelics Corp 975 Stewart Dr Sunnyvate CA 94086

39660 | Tusomix Inc 2155 N Forbes Blvd #107 Tucson AZ 85745
59942 | AVX Filters Corp 1144 Penrose St Sun Valley CA 91352

59980 | Midwest Polychem Lid 1502 N 25th Ave Melrose Park IL 60160

6A566 | Tecknit Corp 320 North Nopal St Santa Barbara CA 93103
6V806 | Frammar Mfg Inc (formerty Omai Spectra Corp) 6859 Tujunga Ave North Hollywood CA 91605
6Y341 1 Microwave Technology Inc 4268 Solar Way Fremont CA 94538

60393 1 Precision Resistive Products 6355 Main St Mediapolis IA 52637

60395 | Xicor Inc 851 Buckeye Ct Milpitas CA 95035
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Pasts Lists

CAGE NAME ADDRESS

60450 | Microwave Components Inc 7 Meehan Dr Chelmsford MA 01824

60583 | Narda Microwave Corp 1 1049 White Rock Rd Suite 200 Rancho Cordova CA 95670
60644 | CSDC PO Box 2116 Wayne NJ 07470

61104 | Ans Engineering Corp 30 Bond St Haverhill MA 01830

61429 | Fox Electronics Inc 5570 Enterprise Pky Ft. Myers FL 33905

61485 | Hitachi Denshi America Lid 175 Crossways Park W Woodbury NY 11797
61529 | Aromat Corp 629 Central Ave New Providence NJ 07974
61638 | Advanced Interconnections 5 Energy Way West Warwick R] 02893

61772 | Integrated Device Technology 3236 Scott Bivd PO Box 58315 Santa Clara CA 95032
61802 | Toshiba International 13131 West Little York Rd Houston TX 77041
61964 | Omron Electronics Inc 1E Commerce Schaumnburg IL 60173

62277 | Atlas Wire and Cable Corp 133 5 Van Norman Rd Montebelio CA 90640
62331 | Krytar Inc 1292 Anvilwood Ct Sunnyvale CA 94086

62359 | Schroff Inc 170 Commerce Dr Warwick R1 02886

62643 | United Chemicon Inc 9806 Higgins St Rosemont 1L 60018

63058 | McKenzie Socket Technology Inc 44370 Old Warm Springs Bivd Fremont CA 94538
63132 | Time Microwave 398 Manin Ave Santa Clara CA 95050

63345 | Overland Products Co Inc 1687 Airport Rd Fremont NE 68025

63468 | Elecrro Dynamics 5625 Foxridge Dr Shawnee Mission KS 66201
63542 | Hall-Mark Electronics Corp 11333 Pagemill Rd Dallas TX 75243

64135 | Filter Concepts 2624 S Rousselie St Santa Ana CA 92707

64155 | Linear Technology Corp 1630 McCarthy Bivd Milpitas CA 95035

64671 | Inmet Comp 300 Dino Pr Ann Arbor M1 48103

64859 | AP Products Inc 9325 Progress Parkway Mentor OH 44061

63032 | Rogers Corp PO Box 700 Chandler AZ 85224

65449 | Ameex Intl Inc 1878 Star Batt Rochester MI 48063

63517 | Ayer Engineering Co 1250 West Roger Rd Tucson AZ 85705

65664 | Catamount Mfg Inc 158 Governor Dr PO Box 720 Orange MA 01364
65940 | Rohm Corp 8 Whatney irvire CA 92714

65964 | EVOX-RIFA inc 100 Tri-State Intl. Suite 290 Lincolnshire IL 60065
66039 | Kaycor Internationat 1732 Central St Evanston IL 60201

66148 | Fairlane Fluid/Air Products 234335 Industrial Park Dr Farmington MI 48024
66449 | Microsousce Inc 1269 Corporate Center Pky Santa Rosa CA 95407
66466 | Standard Instrumentation Inc 3322 Pennsylvania Ave Charleston WV 25302
66544 | Continental Microwave & Tool Co 10 Merrill Industrial Dr Hampton NH 03842-0598
66579 | Waferscale intergraton 47280 Kato Rd Fremont CA 94538

66958 | SGS Semiconductor Corp 7117 E 31d Ave Scottsdale AZ 52251

67297 | Herotek Inc. 222 N Wolfe Rd Sunnyvale CA 94086

68459 | River Run Enterprises Inc 2001 Jefferson Davis Ave Selma AL 36701

68630 | Tadiran Electronics Industries Inc 3000 Dundee Rd Northbrook IL 60062

TE222 | Littlefuse Tracor Inc 800 E Northwest Hwy Des Plaines IL 60016
TE585 | Zero Mig 777 Front St Burbank CA 91303

TMB0G| Analog Devices Inc 2444 Moorpark Ave San Jose CA 95128

TU905 | Seastrom Inc 2351 Kentucky Ave Indianapolis IN 46241.4827
TW263] Huber and Suhner Ltd Turableinstrass 20 Pfafftkon Switz CH-8330
70364 | American Electric Switch Corp Route 4 Rocky Hili Hwy Lancaster SC 29720
70903 | Belden Corp 200 South Batavia Ave Geneva IL 60134

71034 | Bliley Electric Co 2545 W Grandview Bivd Erie PA 16508

71218 | Bud Industries 4605 E 355th St Willoughby OH 44094

71450 | CTS Corp 1201 Cumberland Ave West Lafayette IN 47906
71468 | ITT Corp ITT Cannon Div 666 E Dyer Rd Santa Ana CA 92702

71785 ¢ Labinai Components and Systems Inc 1521 Morse Ave Elk Grove Village IL 60007
72259 | Nytronics Inc 475 Park Ave South New York NY 10016

72982 | Murata Erie North America Inc 645 West 11th St Erie PA 16512

73138 | Beckman Indestrial 4141 Palm St Fullerton CA 92635

73734 | Federal Screw Products Inc 3917 N Kedzie Ave Chicago IL 60618-3415
74840 | Ittinois Capacitor Inc 3757 W Touhy Ave Lincolnwood I, 60645

74570 { Johnson EF Co 299 10th Ave South West Waseca MN 56093
75263 | Keystone Carbon Co Inc 1935 State St St Marys PA 15857
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CAGE NAME ADDRESS

75332 | Kings Electronics Co Inc Brookiyn NY (relocated; see CAGE 91836}
75378 | CTS Knights Inc 400 Reimann Ave Sandwich IL 60548

75915 | Tracor Littlefuse Inc 800 East Northwest Hwy Des Plains [L 60016
78553 | Eaton Cotp Engineered Fasteners Div 14701 Detroit Ave Lakewood OH 44107-4101
79963 | Zierick Mfg Co Radio Circle Mt Kisko NY 10549

8B649 | [ntel Corp 3063 Bowers Ave Santa Clara CA 95051

8E631 | Solitron-MIC Port Salemo FL (relocated; see CAGE 95077)
8G639 1 Wavecom Sunnyvale CA 94086

8K805] Omni Spectra Inc Los Altos CA

82313 | LMS Electronics 34101 Monroe Rd Charlotte NC 28203

81073 | Grayhill inc 561 Hillgrove Ave La Grange IL 60525

81312 | Winchester Electronics 400 Park Rd Watertown CT 06793

81349 ‘3M§i§ary specification promulgated by military departments/agencies under anthority of Defense Standardization Manual 4120
81703 | Mulberry Metal Products Inc 2199 Stanley Terrace Union NJ 07083

81774 | Carol Wire and Cable Corp 249 Roosevelt Ave Pawncket RI 02860

82152 ¢ Transco Products Inc 4241 Glenco Ave Marina Del Ray CA 90295
82199 | Polarad Electronics Inc 5 Delaware Drv Lake Success NY 11042
82877 | Rotron Inc 7 Hasbrouck Lane Woodstock NY 12498
83330 1 Kulka Smith Inc 1913 Adantic Ave Manasquan NJ 08736

84084 | American Iron and Machine Work 720 Industrial Blvd Oklahoma City OK

84171 | ARCO Electronics 400 Moreland Rd Comenack NY 11725-5707
84411 | American Shizuki Corp 301 W O 8t Ogallala NE 69153

86797 | Rogan Corp 3455 Woodhead Dr Northbrook IL 60062
88245 | Winchester Electronics 13536 Saticoy St Van Nuys CA 91409

89110 | Amp Inc 1595 South Mt Joy St Elizabethtown PA 17022
9BO03 | Dwynamics Corp of America Electronics Systems Div Encino CA

SW826/ EZ Form Cable Corp 315 Peck St Bldg 24 New Haven CT 06513
97397 | Fujitsu Component of America Inc 3320 Scou Blvd Santa Clara CA 95054-3101
90201 | Mallory Capacitor Co 4760 Kentucky Ave Indtanapolis IN 46206
91303 | KOL Inc St Paul MN

91506 | Augatinc 452 John Dietsch Blvd Attleboro Falls MA 02763
91637 | Dale Electroncs Inc 1122 23rd St Columbus NE 68601-3632

91662 | Elco Corp Industrial Park Huntington PA 16652

91833 | Keystone Electronics Corp 31-07 20th Rd Astoria NY 11105

91836 | Kings Electronics Co Inc 40 Marbledale Read Tuckahoe NY 10707-3420
92194 | Alpha Wire Corp 711 Lidgerwood Ave Elizabeth NJ 07207
93459 | Weinschel Engineering Co 1 Weinschel Lane Gaithersburg MD 20877
94696 | Magnecraft 1910 Techny Rd Northbrook 1L 60062

95054 | Sermax Corp Milwankee Wi

95077 | Selitron Devices Inc Solitron/Microwave Div 1177 Blue Heron Blvd Bidg 2 Riviera Beach FL 33404
95146 | Alco Electronics Products Inc 1551 Osgood St North Andover MA 01845
95275 | Vitramon Ine Box 544 Bridgeport CT 06601

95348 | Gordos Arkansas Inc 1000 N 2nd St PO Box 824 Rogers AR 72757
95987 | Weskesser Co Inc 727 West Glendale Ave Milwaukee W1 53209
96341 | Microwave Associates Inc NW Industrial Park S Ave Burlington MA 01803
96733 | San Fernando Electric Mfg Co 1501 First St San Femando CA 91341

98291 | ITT Sealeciro 585 E Main St New Britain CT 06051

99800 | American Precision Industries Inc Delevan Div 270 Quaker Rd East Aurora NY 14052-2114
99899 | Narda Microwave/Loral Corp 435 Moreland Rd Hauppage NY 11788
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Diagrams

8.1 Introduction

Diagrams for the following assemblies and circuits are included in this chapter.

Reference No. of Drawing Rev. Page
Designation Description Sheets Number Level Number
8540C Interconnection Diagram
{includes A4 LC Display Assembly} 2 30161 A §-3
Al 8540C CPU PCB Assembly Drawing 1 21693 B 8-5
Al 8540C CPU Circuit Schematic 3 21694 B 8-6
A2 8540C Analog PCB Assembly Drawing 2 30173 C 8-9
A2 8540C Analog Circuit Schematic (6 sheets) 6 30165 C 8-11
A3 Front Panel PCB Assembly Drawing i 21229 2 8-17
A3 Front Panel Circuit Schematic 1 21230 2 8-18
Option 06 Interconnection Diagram 1 30535 A 8-19
PCB Assembly Drawing 1 21387 A 8-20
Circuit Schematic 1 21388 A §-21
Option 11 Interconnection Diagram 1 30485 A 8-22
PCB Assembly Drawing 1 30442 A 8.23
Circuit Schematic 1 30443 A 8-24
80601 A PCB Assembly Drawing i 30184 C §-25
Detector Circuit Schematic i 30185 C 8-26

8.2  Applicability

The component assemblies and circuit schematics in this chapter (except Option 06} are valid for both
Model 8541C and Model 8542C. The 8341C has only one channel, therefore all references to Channel B
in the assembly and circuit diagrams pertain only to the 8542C.

Parts lists for all assemblies are contained in Chapter 7.
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Options

9.1

9.2

9.3

9.4

9.6

9.7

Introduction

The following options are available for Series 8540C, and are discussed under separate headings:

Option 01: Rack Mount Kit 21334
Option 02: Add 250K Buffer 21335
Option 03: 8541C Rear Panel Connections 29864
Option 04: 8542C Rear Panel Connections 29865
Option 06: 8542C Second Analog Output 20868
Option 07: Side-mounted Carrying Case 21339
Option 08: Transit Case {(Includes Soft Carry Case) 21339
Option 09: Dual Power Meter Rack Mount Kit 21684
Option 10: Assembled Dual Power Meter Rack Mount 21647
Option 11: Time Gating Measurement 29863

Parts List & Drawings
The parts list for each option is in Chapter 7 under the specific option. Drawings for Option 06 and
Option 11 are in Chapter 8.

Option 01: Rack Mount Kit
Option 01 is a rack mounting kit for the 8540C.

Option 02: 256K Buffer

This option adds a 256K buffer to the 8540C’s memory, which can be used to store data in the fast
measurement collection modes (up to 128,000 readings can be stored).

Option 03: Rear Panel Connections , Model 8541C

When Option 03 1s installed, the Calibrator and Sensor connectors (which are normally placed on the
front panel of the 8541C) are relocated to the rear panel.

Option 04: Rear Panel Connections, Model 8542C

If Option 04 is installed, the Calibrator and Sensor connectors (which are normally placed on the front
panel of the 8542C) are relocated to the rear panel.

Option 05: Soft Carrying Case
Option 05 is a padded, soft carrying case for the 8540C. The part number of the case is 21312.
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9.8 Option 06: Second Analog Output

9.8.1 Introduction

Option 06 provides a second analog output for the dual channel Model 8542C. It has more flexibility
than the standard analog output in that it can be configured to operate from 0 to +10V or -10 to +10V.
Chapter 3 includes a description of the remote control commands applicable to this option (see
ANALOG). To set the option 06 function from the front panel, proceed as follows:

Press MENU.

Scroll down to SETUP MENU.

Scroll down to ANALOG OUTPUT.
Scroll down to STD OUTPUT MODE
Select OFF.

Press ENTER.

The Option 06 PC board plugs into the CPU PC board in the 8542C using the “Development Board”
connector, A1J8, and the power connector A1J11 called “MUXR Power”. The output of the board is a
separate wire which connects from J3 on the option 06 beard to the “Spare I/O” BNC, I3, on the rear
panel of the 8542C. This connection is made by removing resistor A1R13 from the CPU board and
connecting the wire from the option 06 board to the BNC end of the removed resistor.

9.8.2 Theory of Operation
The circuit description given below refers to the Option 06 Circuit Schematic on page 8-21.

The circuit consists of 2 DAC, Ul, an output amplifier, U2A, line buffers, U4A/B, and 4 sets of
configuration jumpers, W1 to W4. The 8542C CPU is able to read the configuration of the option 06
function by making the CSRS232 line true and reading the lower data byte which will be the W4 jumper
condition. This can be seen in the lower left corner of the SD. To set the DAC output, the CPU will make
the CSRS232 line true and then write 12 bits of the 16 bit word. The output of the DAC is applied to the
non-inverting operational amplifier, UZA, through an R/C filter with a 1 ms time constant. The gain of
the amplifier is either 1 or 2 depending on the setting of jumper W1. The output of U2A is isolated by a
current limiting resistor, AIR4, and connected to the “Spare I/O” BNC, 5, on the rear panel via J3 on
the option 06 PC board. The actual output voltage range is selected by setting jumpers at W1 to W4 as
shown in Table 9-1.

Table 9-1. Cutput Voltages

OUTPUT w1 w2 w3 w4
0 to +10V B B B
-10 to +10V A A A A
CAUTION:
Never connect W2B and W3A tagether;
this will short the reference voitage to ground.

All jumpers other than those noted above remain in place. The -10 to +10V output range setting is the
factory-set defauit.)

Note that the DAC OFFSET input can be connected either to the reference voltage output or to ground.
The former will provide -5 to +5V output to the amplifier, and the latter will provide 0 to +10V output.
To get -10V to +10V, the amplifier is connected for a gain of 2 (W14).

9-2 Manual No. 30280, Rev B, August 1996



Options

9.9

9.10

9.11

9.12

Option 07: Side-mounted Carry Case

Option 07 is a side-mounted carrying case for the 8540C.

Option 08: Transit Case

Option 08 is a transit case for the 8540C; this option also includes the soft case described under
Option 05.

Option 09: Dual Power Meter Rack Mount Kit

Option 09 is a dual power meter rack mount kit {with assembly instructions) for the 8540C. The dual
rack mount makes it possible to instal} two 8540Cs side-by-side in an instrument rack,

Option 10: Assembled Dual Power Meter Rack Mount

Option 10 is a factory-assembled dual power meter rack mount for the 8540C. The dual rack mount
makes it possible to install two 8540Cs side-by-side in an instrument rack.

Manual No. 30280, Rev B, August 1996 9-3



Series 8540C Universal Power Meters

9.13

9.13.1

Option 11: Time Gating Measurement

Description

The time gating measurement option limits a power measurement to a defined interval that is controlled
by a start time and a duration. The start time begins after a programmable delay following a hardware
trigger applied to the Trigger Input connector on the instrument’s rear panel.

The option requires installation of a circuit board which plugs onto the J8 connector on the CPU PC
board. The CPU senses the presence of this board and modifies its setup menus accordingly. A new
sub-menu (Time Gating Mode) appears under the Measurement Setup/Advanced menus. The Time Gating
Mode menu permits the following parameters to be set:

Off/Geated/Trigger  This selects between two modes of specifying the measurement period.
Off cancels the time gating function.
Gated selects the External Gating Mode in which measurements are taken
while the trigger input signal is true.
Trigger selects the External Trigger Mode and initiates a sequence of timers
for defining the measurement duration.

External Gating Mode
Gate Polarity This specifies the external signal TTL high or low level as true for defining the
gated time.
External Trigger Mode _
Trigger Polarity This specifies the rising or falling edge of the trigger signal as the time
reference point.
Trigger Delay This is the delay time from receipt of an externally gated trigger edge input to
the start of the gated measurement period.
Gate Time This specifies of the length of the gated measurement period.
Holdoff Time This is the timeout period between the end of the measurement period and the

time another trigger will be accepted.

9.13.2 Specifications

Trigger Delay: 0to 327.625 ms
Gate Time: 5 us to 327.625 ms
Holdoff Time: 010 327.625 ms
Delay & Range Accuracy: +1.5 ts or 100 ppm of the set time, whichever is greater
Settability: 5 us steps or selective by cursoring to specific digits

Rear Panel Trigger Signal
Levels: Standard TTL levels

Remote Operation: See GPIB Setup in Section 9.13.6.

9.13.3 Time Gating Menu

The Diagram in Figure 9-1 illustrates the operation of the Time Gating Menu. The Time Gating Menu is
reached from the Measurement Setup and Advanced menus. From these menus, press the up or down
arrow key to move to the next desired menu. From the Time Gating Menu, press ENTER to display the
Time Gating Mode menu. The three choices available from the Time Gating Mode menu are:

9-4

Manual No. 30280, Rav B, August 1996



Options

s  Off 1o guit and cancel the time gating funciion
e GATE to select the External Gating Mode

e TRIG to sclect the External Trigger Mode

Move the cursor with the left-right cursor keys 1o underline the first digit of the desired choice and press

ENTER to select it.

Some of the menus will be unavaiiable if the Time Gating option is not instailed, or if no sensors capable
of time gating are attached. For example, the Gated Sensor menus in Figere 9-1 will be available only if

sensors are connected to both channels.

b THAE GATING MODE GATED SENSOR
EERGATED TRIG A B
TIVE GATING 1\ a
MENU “ TIME GATING MODE GATE POLARITY
OFF fely{=x] TRIG HIGH  LOW
TIME GATING MODE GATED SENSOR
OFF GATED p;1id] A B
TRIG POLARITY
RISING FALLING
Menus can be entered only by the direction shown below: g’
. TRIG DELAY
Press the Enter button from the cuttent menu to
transition to the next Indicated menu. 100.000 ms
Press the Up or Down arrow Key from the current menu o 6’
transition to the menu above or below. GATE TIME
Press the ESCAPE key at any time to Jeave the menu 321.627 ms
and start the measurement process. All selections made up g
to the time you press ESCAPE will be retained in memory. g
HOLDOFF TIME
327625 ms

Figure 9-1. Time Gating Option Menu Structure

\

> Gating
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9.13.4 Time Gating Mode

In this menu, you can use the right and left keys to select between OFF, GATED, and TRIG. If you select
OFF {underlined, and you press ENTER), the time gating function will be cancelled and the menu exited.
If you select GATED, you will enter the External Gating Mode. If you select TRIG, you will enter the
External Trigger Mode.

External Gating Mode

Gated Sensor: This screen will display only if more than one sensor is connected. Otherwise,
the GATE POLARITY screen will display. In this screen, you can choose the
sensor input to which the time gating function is applied. Only attached
sensors capable of time gating can be selected. The right and left arrow keys
move between A and B. Select A or B and press ENTER. The GATE
POLARITY screen will display.

Gate Polarity: This screen allows you to select whether measurements are made when the
trigger input is high (positive level} or low (negative level). Use the left or
right arrow keys to move between the selections. Press ENTER to select the
polarity and exit the menu system.

Figure 9-2 illustrates the time gated measurement with an external time gated pulse applied to the trigger
input. In this mode, the time gate starts and ends with the input of a high or low TTL level input. The
duration of the measurement corresponds to the duration of the gated pulse.

Gate Gate
peTime —# : . R Time —#

RF i RE .
Ext Gating ———‘-—m—-— EXt Gating ——rs ;———

(TTL = High) {TTL =Low)

Figure 9-2. External gated time measurement
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External Trigger Mode

Gated Sensor:

Trig Polarity:

Trig Delay:

Gate Time:

Holdoff Time:

This screen will display only if more than one sensor is connected. Otherwise, the
TRIG POLARITY screen will display. In this screen, you can choose the sensor
input to which the time gating function is applied, Only attached sensors capable
of time gating can be selected. The right and left arrow keys move between A and
B. Select A or B and press ENTER. The TRIG POLARITY screen will display.

Use this screen to select whether the gating is triggered with a RISING or
FALLING edge on the trigger input. Move between the selections with the
right or left arrow keys. Press ENTER to select the polarity and move to the
TRIG DELAY screen.

From this screen vou can select the delay time between the input trigger edge
and the start of the gate time. The range is from 0 to 327.675 ms.

You can change the value with the up or down arrow keys in 5 Us steps each
time vou press the key. Alternatively, you can move the cursor to any
numerical digit and then press the up or down cursor key to sequentially
change the selected digit. Press ENTER to select the displayed value and to
-move to the GATE TIME screen.

From this screen you can select the gate time in the same manner as TRIG
DELAY described above. The range is from 5 ms to 327.675 ms ir 5 ms steps.
Press ENTER to select the displayed gate time and move to the HOLDOFF
TIME screen. :

Use this screen to select the timeout period from the end of the gate time to
the time another input trigger will be recognized and start a new measurement
period. Select the holdoff time in the same manner as the TRIG DELAY
described above. The range is from 0 us to 327.675 ms in 5 us steps. Press
ENTER 1o select the displayed value and exit the menu system.

Figure 9-3 illustrates the Time Gated measurement parameters with an external trigger. When an external
trigger is input (point A below), it starts the Trigger Delay. At the end of the Trigger Delay, the Gated Time
measurement sterts and lasts until its preselected time expires. The Holdoff Time then prevents any further
trigger inputs (such as point B below) from starting a new gated measurement until it has timed out.

Trig Gate
j— Diglay -+ Timg ~-#{d-= Holdoff Tirme —

! x !

RF

il it
Ex: Trigger !

Figure 9-3. External trigger gated time measurement
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9.13.5 Measurement Display

When a measurement is being performed with the Time Gating Option enabled, it is indicated on the
screen with a T. For example, if time gated measurements are being performed on Channe! A and regular
CW measurements are being performed on Channel B, the screen would appear as follows:

AT -3.75  dBm
B 1030  dBm

The next section describes the GPIB syntax required to set up the Time Gating Option

9.13.6 GPIB Setup

This section describes the GPIB syntax required to set up the Time Gating Option. Figure 9-4 illustrates
the syntax.

Figure 9-4. GPIB Syntax for Time Gating Measurement

GateAorB

All time gating commands begin with GATE. Only one setup data structure is stored by the meter, so the
parameters specified apply to the one channel that has time gating enabled. For example, the command
GATEA enables the time gating on channel A with previously specified parameters, and GATEB switches
time gating to channel B with the same parameters.

OFF or GATE or TRIGGER

The OFF parameter turns off the time gating on either channel regardless of the channel specified. If the
GATE parameter is sent, the time gating board is set up in the External Gating Mode. If the TRIGGER
parameter is sent, the External Trigger Mode will be enabled. Although it is legal to send any of the
indicated parameters in one command, only the last specified parameter is relevant, For example, if the
command GATEA OFF TRIGGER GATE is sent, the time gating option will be set up in the External
Gating Mode.
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INVERT or NONINVERT

The INVERT and NONINVERT parameters specify the polarity of the trigger input signal. In the
External Gating Mode, INVERT specifies that measurements can be taken when the trigger input is low,
and NONINVERT specifies the measurements can be taken when the trigger input is high. In the External
Trigger Mode, INVERT specifies that a falling edge on the trigger input triggers the gating, and '
NONINVERT specifies that a rising edge triggers the gating. Although it is legal to send both of the
parameters in one command, only the last specified parameter is relevant.

DELAY d

The DELAY d parameter specifies the delay time from the trigger input edge to the start of the gating

period. The d must be time specified in seconds in the range of 0 to 327.675 us in 5 us steps, where 0
represents some minimum non-zero delay time. This parameter is relevant only in the External Trigger
Mode. For example, if the command

GATEA TRIGGER DELAY 20£-3 DURATION 250E-3 HOLDOFF 0

is sent, the External Trigger Mode will be enabled on channel A with a trigger delay of 20 ms. Since the
previous set up may be unknown, the DELAY, DURATION, and HOLDOFF should be sent in the same
command.

DURATION g

The DURATION g parameter specifies the duration of the gating period. The g must be a time specified
in seconds in the range of 5 us to 327.675 us, with a resolution of 5 ps. This parameter is reievant only
in the External Trigger Mode. For example, if the command

GATEA TRIGGER DELAY 20E-3 DURATION 250E-3 HOLDOFF 0
is sent, the External Trigger Mode will be enabled on channel A with a gate duration of 250 ms.

HOLDOFF

The HOLDOFF h parameter specifies the holdoff time from the end of the gating period to the time when
the circuit will accept another trigger input edge. The h must be a time specified in seconds in the range
of 0 to 327.675 us, with a resolution of 5 ps. This parameter is relevant only in the External Trigger
Mode. For example, if the command

GATEA TRIGGER DELAY 20E-3 DURATION 30E-3 HOLDOFF 0
is sent, the External Trigger Mode will be enabled on channel A with no holdoff delay.

Error Codes

If you specify a channel where no sensor is connected, or it is a peak sensor not in CW mode, then the
Entry Error bit of the Status byte is set, as well as the Execution Error bit of the Event Status register. If
you request the Status Message, the code in the Entry Error portion of the message will be 64.

If you specify an out of range value for the delay, gate duration, or holdoff values, the Entry Error bit of
the Status byte is also set as well as the Execution Error bit of the Event Status register. If you request
the Status Message, the code in the Entry Error portion will be 65 for a delay range, 66 for a gate
duration range error, and 67 for a holdoff range error. '
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Miga -Eronics

8540 Option 01
3.5 Rack Mount Instructions:
.L Tools required.
1 « #2 Phillips head screwdriver,
I Parws List
1 - 3.5 Rack Ear, Side,
1 - 3.5 Rack Ear, Panel

4 - Screw, 6-32x 12 1g
1 - Instrument, Model 8540 (pot part of the kit).

L Mounting instructions.

"Note: The following instructions assume that the following parts are not on the instrument; feet and side trim
{adhesive overlay part that covers the mounting holes of the instrument). If those parts are on the instrument then
they must be removed. ' '

A. Install parts per the foﬂoﬁng Dguares:

Figure 2: Left Side Instrument Mounting Instructions

DOC KRG, 21359, Rev. A






HORIZONTAL L.OCK LINK, FRONT
HP PART NUMBER 0050-2166

HORIZONTAL LOCK LINK, REAR -
HP PART NUMBER 0050-2167

©_9

VERTICAL LOCK LINK, FRONT
HP PART NUMBER 1600-1423

VERTICAL LOCK LINK, REAR
HP PART NUMBER 0050-2168

9




FRONT LOCK LINKS

~-VERTICAL LOCK LINKS FRONT
~VERTICAL LOCK LINKS REAR

4-YERTICAL LOCK LINKS FRONT
2.VERTICAL LOCK LINKS REAR
12-HORIZONTAL LOZK LINKS FRONT
6-HORIZONTAL LOCK LRIKS REAR

REAR LOCK LINKS [ ]

4-VERTICAL LOCK LRNKS FRONT
2-VERTICAL LOCK LINKS REAR
4-HORIZONTAL LOCK LINKS FRONT
2-HORIZONTAL ELOCK LINKS REAR

2-VERTICAL 10CK LINKS FRONT
2-VERTICAL LOCK LINKS REAR
12-HORIZONTAL LOCK LINKS FRONT
4-HORIZONTAL LOCK LINKS REAR

2-VERTICAL LOCK LINKS FRONT
Z-VERTICAL LOCK LINKS REAR
8-HORIZONTAL 1OCK LINKS FRONT
2-HORIZONTAL LOCK LINKS REAR

4-VERTICAL LOCK LINKS FRONT
4-VERTICAL LOCK LINKS REAR
6-HORIZONTAL LOCK LINKS FRONT
2-HORIZONTAL LOCK LINKS REAR

LOOCK LINK KIT

VERTICAL AND HORIZONTAIL.
HP PART NUMBER 5061-9694

vertical ard hatizonlal tock knk hardwore i used for locking togelher various
bie comt fions ol full and sub module cobnels of equel
frant# renrldo form three side by side
Jeinlstup Jo 4 sub moduie Inslrumenlsland sulficient verticol links & dronl.
4 searl to form Iwo sels of over-uader joiings ate supplied*

CONTENTS

(=3

TR RIRIDD ST
-

PART HO,
; 23

-

VFLAT HEAD IPLASTIC #OD}
FLAT HEAD (HETAL nOD)

CAUT ION
TS KT CONTALNS aOH) TTRIC BARDWARE . #F {NCH
HARDWARE 5 REEOQED ORDER CH HARDWARE KIT u50862-4076
Pleose verléy the ‘inch” front-or reor Erame o5 follaws:

inch® Frons-of Reot Frame 5026~
‘Melric® #ront-o1r Rear Frame Hetric

Ll b s o g
FIRY kO e hy R dan D
A i £ A O L W O
SN G RG]

—-——

{These vie diecast info the top and rear of the ifromes)

INSTRUCT IONS

vertical Locking
1 Hemove lop Isim &lup from She botlom nstrumenl froni frame.
2. Altoch Koni verlical fock Links 40 dotfem inslrument frenl lieme using 2 M35 x 0.6 pon ha.
screws per fink
3 Siide fop cabinel back fo leck front fromes logelher.
4, Altach reor verticol lock linka over oppropriaig rear bosses using Z H35 x 0.6 Flol
Herd Hachine stiews per lisk.

Horizondol Locking
1 Aemove appropriole side kim sirips.
2. Aftoch feont hotizonlal tock links 1o fronl rumes using 1 Hé x 0.7 Flol Head Maching
screw par link, Opposing links must be instolled 1o inleock
3. Press cobineks Jogether, skde left cobinel back 1o fock front frames
4 Alfach rear hotizondat leck links over approgrisle rear bosses using 2 H35 x co
Fial Heod Hachine screws per fink
"Locking coblnels logesher horlzonlatly in g foniiguoiion wider fhan § full

module widlh or tocklag more 1hon iwe eyb mudules veriicuily is not
{ecommendes .

sos-osea MMMIHMIAI
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Special Configurations

10.1 Imnfroduction
This section of the manual is reserved for special configuration information.

If the instrument has been modified or specially configured in order to meet the requirements of a
particular purchaser, a supplement is to be added here, describing the changes that have been made.
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Manual Changes

11.1 Introduction
This Chapter is reserved for notices of post-peblication changes to the manual.

If design changes have been made or documentation errors have been discovered subsequent to the
printing of the manual, a supplement will be added here describing the necessary comections.
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Giga-tronics 8540 Series
MANUAL CORRECTION SHEET

This Manual Correction Sheet lists the comections that
must be incorporated into this manual to make it corre-
spond to a particular instrument. The serial number of
each instrument (located on the rear panel) is prefixed by
a code (configuration reference designation) number.
Thiscode number is used to identify the applicable manual
corrections required for a specific instrument. When
correcting this manual, check first for the code number of
the manual (located in small print in the lower right corner

of the Title Page), and then add all of the corrections shown
on this (these} sheet (sheets) for that code number (if any)
and alt higher numbersup to the code level of the instrument,
If a particular component has been changed more than once,
make only the highest (code number) change encountered.
When the word "ALL" appears, this means that the specified
correction pertaing o all code numbers of current instru-
ments being described by this latest version of the manual.
{Note: "SD" used below means Schematic Diagram}

CODE
NUMBER

DESCRIPTION

(ECO NO.)

following:
Giga-tronics P/N 15640-012
Centralab P/N CN15C222K

Change A1U39 to:

Change A1U40 to:

tronics and vendor P/N) to:
4700 uF

05 On page 9-16, change the capacitors (Giga-tronics and vendor! = 2133
P/N ONLY) A2C61, C62, C67 - CT71, and A2C74 to the

(This P/N change has no effect on the SD)

06 On page 9-3, change A1U37 and U38 (Giga-tronics and 2166
vendor P/N ONLY) to:

Giga-tronics P/N 21557

National Semiconductor P/N LM2940CT-5

Giga-tronics P/N 21558
National Semiconductor P/N LM2940CT-15

Giga-tronics P/N 21559
National Semiconductor P/N LM2990T-15
On page 9-3, change A1C9 and A1C12 (Value, and Glgd~

Giga-tronics P/N 19598-011
Nichicon P/N ULB1E472MRA







Giga-tronics 8540 Series
MANUAL CORRECTION SHEET

This Manual Correction Sheet lists the corrections that of the Title Page), and then add all of the corrections shown
must be incorporated into this manual to make it corre- on this (these) sheet (sheets) for that code number (if any)
spond to a particular instrument. The serial number of and all higher numbers up to the code level of the instrument.
each instrument (focated on the rear panel) is prefixed by If a particular component has been changed more than once,
a code {(configuration reference designation) number. make only the highest (code number) change encountered.
Thiscode number is used to identify the applicable manual When the word "ALL" appears, this means that the specified
corrections required for a specific instrument. When correction pertains to all code numbers of current instru-
correcting this manmal, check first for the code number of menis being described by this latest version of the manual.
the manual (located in small print In the lower right corner (Note: "SD" used below means Schematic Diagram)
CODE
DESCRIPTION
NUMBER| ¢ (ECONO,)
06 On page 8-7, SD 21096 Sheet 1, revise the circuit drawing

as shown below: (located in top, center of SD)

e BATTERY  {BH 3)

81210
+6V Neel veed b T4HC130
at voa A
CED YURT 134 2) LY
k. end [ Back i “f i
mn-volat ..
¥ 80 o .

J @
T gadadid







Giga-tronics 8540 Series
MANUAL CORRECTION SHEET

This Manual Correction Sheet lists the corrections that
must be incorporated into this manual to make il corre-
spond to a particular instrument. The serial number of
. each instrument (located on the rear pancl) is prefixed by

a code (configuration relcrence designation) number.
Thiscode numberis used to identif y the applicable manual
corrections required for a specific instrument.  When
correcting this manual, check first for the code number of
the manual (located in $malt printin the lower right corner

of the Title Page), and then add all of the corrections showi
on this (ihese) sheet (sheets) for thal code number (if any)
and atltiigher numbers up o the code level of the instrument.
Ifaparticolar component has been changed more than once,
make only the highest (code number) change encountered,
When the word "ALL" appears, this means that the specificd
carrection pertains to all code numbers of current instru-
ments being described by this latest version of the manual,
(Note: "SD" used below means Schematic Diagram)

CODE
NUMBER

DESCRIPTION

(ECO NO.)

overrange indications.

This correction applies to all 8540 Series instruments
configured with software Version 2.35. {Software version

can be verified if necessary by following the instructions
given in the "NOTE" on page 4-3.)

Please delete any references in the instructions given in this
manual regarding audio (beep) or visual (arrow) power







Appendix
Typical Applications Programs

A.1  Continuous Data Reading

QUTPUT 713,"TR3"  !set freerun mode
Main:

ENTER 713;Reading ! make reading

PRINT Reading

GO TO MAIN

A.2 Remote Calibration of a Sensor

COUTPUT 713;"PR" ! preset the instrument to a known state
OUTPUT 713;"LG" 1set Log units (dB or dBm)
QUTPUT 713;"AP" | Measure sensor A

Main: 1 start of measurement loop

OUTPUT 713;"TR2" | Trigger full measurement with settling
ENTER 713;Reading ! Read the data over the bus into variable N
PRINT Reading

GO TO Main
Calibrate: ! calibration routine
ON INTR 7 GOSUB Srg_interrupt | setup serial poll interrupt jump location
ENABLE INTR 7;2 t enable SRQ interrupts
QUTPUT 713;""SRE002" | set service request mask to 2
OUTPUT 713;,"C8" ! clear status byte
QUTPUT 713,"CLEN" ! start calibration
Flag=0 ! reset control flag
WHILE Flag=0 { wait while calibrating
END WHILE
RETURN
Srq_interrupt: ! SRQ interrupts jump here

IF BIT(State, 1) THEN
PRINT “GOOD CAL”
ELSE
IF BIT(State, #) THEN
PRINT “BAD CAL"

ENDIF
ENDIF
OUTPUT 713."C8® ! clear status byte
Flag=1 ! set control flag true
RETURN
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A.3  Speed Tests: Normal and Swift

CSUB PROG 494 RE-STORE “WSPEED”

11 ! SPEED TESTS FOR THE GIGA-TRONICS 8542

12 t2f7ie2

20 Giga-tronics=713

30 DIM A{100) ,B{100)

K3 OUTPUT Giga-tronics;"PRLGOCT"

32 QUTPUT Giga-tronics;" AEFMOEN"

34 OUTPUT Giga-tronics;"DU GIGA-TRONICS 8542 SPEED TESTS"

35 WAIT 1
36 CUTPUT Giga-tronics;"DUUN-PLUG 'B' SENSOR"
37 PRINT

40 PRINT “GIGA-TRONICS 8542 SPEED TESTS”
60 PRINT “CONNECT A’ SENSOR ONLY. NC 'B' SENSOR”

&1 PRINT “PRESS RETURN WHEN READY”
70 INPUT AS

71 QUTPUT Giga-tronics;"DE"

80 I

a0 PRINT

100 PRINT “NORMAL TR3 TRIGGER MODE SINGLE CHANNEL
110 GOSUB Timeloopt
111 !
112 PRINT
113 PRINT “NORMAL TR2 TRIGGER MODE SINGLE CHANNEL
114 GOSUB Timeloop4

!

120 !

130 OUTPUT Giga-tronics;"SWIFT FREERUN"
140 WAIT 1

150 PRINT

160 PRINT “SWIFT MODE SINGLE CHANNEL?

170 GOSUB Timeloop2

180 QUTPUT Giga-tronics;"SWIFT OFF"

181 !

190 PRINT

200 PRINT “END OF SINGLE CHANNEL MODE”

210 PRINT “CONNECT 'B' SENSOR FOR NEXT S8ET OF TESTS”
211 PRINT “PRESS RETURN WHEN READY”

212 OQUTPUT Giga-tronics;"DUCONNECT 'B’' SENSOR"

220 INPUT A%

221 OUTPUT Giga-tronics;"DE"

223 !

230 PRINT

240 PRINT “NORMAL TR3 TRIGGER MODE TWO CHANNELS”
250 GOSUB Timeloop3

251 !

260 PRINT

270 PRINT “SWIFT MODE DUAL CHANNEL

280 OUTPUT Giga-tronics;"SWIFT FREERUN"

280 WAIT 1
300 GOSUB Timeloopz
310 PRINT

320 QUTPUT Giga-tronics;"SWIFT OFF*
330 PRINT "END OF TESTS”
340 STOP

[continued...]
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350
360
370
380
380
400
410
420
430
440
450
460
470
480
480
500
510
520
530
540
580
580
570
580
590
600
610
620
630
640
650
660
670
680
680
700
701
702
703
704
705
706
708
710
71
M1z
713
714

i

:ﬂmeioopi: ! SINGLE CHANNEL MEASUREMENTS

1
1
1
1

1

Ti=TIMEDATE

FOR =1 TO 100
ENTER Giga-tronics;A(l)
PRINT A(l)

NEXT |

T2=TIMEDATE

PRINT 100/(T2-T1);"PER SECOND”
FOR 1=1 TO 100

PRINT A(l)

NEXT {

PRINT

RETURN

Timeioop2: ! TWO CHANNELS IN SWIFT MODE

T1=TIMEDATE

FOR =1 TO 100

ENTER Giga-tronics;A(1),B(l)

NEXT |

T2=TIMEDATE

PRINT 100/(T2-T1),"PER SECOND FOR BOTH CHANNELS"

RETURN
!

Timeloop3: !

T1=TIMEDATE

FOR =1 TO 100

QUTPUT Giga-tronics;"AP"
ENTER Giga-tronics;A(l)
QUTPUT Giga-tronics;"BP"
ENTER Giga-tronics;B(i)
NEXT ¢

T2=TIMEDATE

PRINT 100/{T2-T1);"PER SECOND BOTH CHANNELS"
OUTPUT Giga-tronics;"AP"
RETURN

Timeloop4: !

T1=TIMEDATE

FOR 1=t TO 100

OUTPUT Giga-tronics;"TR2"

ENTER Giga-tronics;A{l)

NEXT |

T2=TIMEDATE

PRINT 100/(T2-T1);"PER SECOND SINGLE CHANNEL"
OUTPUT Giga-tronics;"TR3"

RETURN '

END
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A4  Swift Demo 1: FREERUN
10 { RE-STORE “SWIFT”
20 !
30 I DEMO PROGRAM FOR 8340C SWIFT MODE
40 1
50 12/13/92
80 !
76 Giga-tronics=713
80 N=100
80 OPTION BASE 1
110 REAL Nums(100)
120 QUTPUT Giga-tronics;"PRLG"
130 OUTPUT Giga-tronics;"SWIFT FREERUN"
140 WAIT .5
145 WINDOW 1 N,-70,20
150 Mainloop
151 FOR Iz1 TON
170 ENTER Giga-tronics;Nums(l)
180 NEXT |
180 GCLEAR
200 PEN 2
210 GRID 10,10
220 PEN 1
230 MOVE 1 Nums(l}
240 FOR =1 TON
250 DRAW I Nums (I}
260 NEXT |
270 GOTO Mainioop
280 OUTPUT Giga-tronics;"SWIFT OFF"
300 END
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A5  Swift Demo 2: GET

10 ! RE-STORE “SWIFT”

20 ! DEMO PROGRAM FOR 8540C SWIFT MODE
40 !

50 12/13/92

60 !

70 Giga-tronics=713

80 N=100

90 OPTION BASE 1

110 REAL Nums(100)

120 CUTPUT Giga-tronics;"PRLG”

130 CUTPUT Giga-tronics;"SWIFT GET"N
140 WAIT .5

145 WINDOW 1,N-70,20

180 Mainloop

151 FOR I=1 TON

160 TRIGGER Giga-tronics

161 NEXT |

170 ENTER Giga-tronics;Nums(™)

190 GCLEAR

200 PEN 2

210 GRID 10,10

220 PEN 1

230 MOVE 1,Nums(1)

240 FORI=1TON

250 DRAW [,Nums(i)

260 NEXT |

270 GOTO Mainloop

280 QUTPUT Giga-tronics;"SWIFT OFF"
300 END
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A.6 Fast Buffered Demo: POST GET
10 ! RE-STORE “FAST BUFFERED"
20 !
30 ! DEMO PROGRAM FOR 8540C FAST BUFFERED MODE
40 !
50 12113/92
60 !
70 Giga-tronics=713
80 N=100
20T OPTION BASE 1
110 REAL Nums{(100)
120 OUTPUT Giga-tronics;"PRLG"
130 OUTPUT Giga-tronics;"FBUF POST GET BUFFER";N
140 WAIT 5
145 WINDOW 1,N,-70,20
150 Mainloop
152 Wait .05
160 TRIGGER Giga-tronics
170 ENTER Giga-tronics;Nums(*})
190 GCLEAR
200 PEN2
210 GRID 10,10
220 PEN 1
230 MOVE 1,Nums{1)
240 FOR I=1 TON
250 DRAW |,Nums{l)
260 NEXT |
270  GOTO Mainloop
280 QUTPUT Giga-tronics;"FBUF OFF"
300 END
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Typical Applications Programs

A.7  Fast Buffered Demo: POST TTL

10 | RE-STORE “FAST BUFFERED"

20 !

30 | DEMO PROGRAM FOR 85400 FAST BUFFERED MODE WITH TTL TRIGGER
40 ! '
50 1 2/13/92

60 !

70 Giga-tronics=713

80 N=200

90 OPTION BASE 1

110 REAL Nums(200}

120 QUTPUT Giga-tronics;"PRLG"

130 QUTPUT Giga-tronics;"FBUF POST TTL BUFFER"N
140 WAIT 5

145 WINDOW 1,N,-70,20

150 Mainloop

170 ENTER Giga-tronics;Nums(*) ! waits here until TTL trigger happens
190 GCLEAR

200 PEN2

210 GRID NM10,10

220 PEN1

230 MOVE 1,Nums(1)

240 FORI=1TON

250 DRAW [,Nums(}}

260 NEXT!

270 GOTO Mainloop

300 END
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Index

!

256K Buffer option 9-1

436 Emulation 3-13

437 Ermulation 3-10

438 Emulation 3-13

50MHz Osciltator 4-10

8340C System
Applications Programs A-1
Calibration & Testing  3-1
Calibrator module 4-9
Cleaning 1-2, 6-1
Configuration 2-5
Cooling -2
Diagrams 8-1
Environmental requirements 1-2
Features 1-1
Installation and preparation 1-2
Hems furnished 1-2
Hems required 1-2
Options  9-1
Performance specifications 1-2
Periodic maintenance 6-1
Power requirements  1-2
Preparation for reshipment 1-3
Receiving inspection  1-3
Remote QOperation 1-§, 3-1
Safety precautions 1-4
Special Configurations 10-1
Theory of Operation  4-1
Tools and test equipment  1-2
Weight and dimensions 1-2

8541C Rear panel connections option 9-1

§542C Rear panel connections option  9-1

A

Activating or deactivating a duty cycle 3-25
Activating the auto filter mode 3-18
Advanced features 3-45

Burst dropost tolerance  3-46

Burst end exclude 3-45

Analog output  3-16

Option 06 3-17,9-2
Standard output  3-16

Analog PC board 4-5

Chopping 4-8

CW filter 4-7

Sensor chopper control 4-8
Sensor gain  4-8

Stage 1 gain 4-7

Stages 2 and 3 gain 4-7

Applications

BAP mode 2-20

Burst dropout  2-28

Burst end exclade 2-27

Burst signal measurements 2-26
Burst start exclude  2-27

Comparing accuracy to a traceabie standard 2-31
Crest factor 2-23

High power level measurements  2-17
Improving accuracy 2-30

MAP mode 2-19

Measuring an attenuator  2-30
Measuring source output power 2-17
Modulated measurement modes  2-18
Multi-tone tests  2-23

Optimizing measurement speed 2-29
PAP mode 2-19

Peak hold 2-24

Peak power measurements 2-30
Peaking meter 2-17

Power sweep calibrator 2-16

Sensor calibration 2-16

Sources of error  2-32

Zeroing at low power 2-16

Applications Programs A-1

Continuous data reading A-1

Fast buffered demo (post get) A-6
Fast buffered demeo (post TTL) A-7
Remote calibration of a sensor  A-}
Speed tests (normal & swift) A-2
Swift Demo 1 (freerun) A-4

Swift Demo 2 (get} A-5

Burst start exciude  3-45 Assembled dual power meter rack mount option 9-3
Analog board contro] lines 4.7 Auto averaging 3-18
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Activating the auto filter mode 3-18
Freezing the averaging number 3-19

Setting the measurement settling target 3-18

Averaging 3-18
Activating the auto filter mode 3-18
Auto averaging 3-18
Cal Factors 3-20
Freezing the averaging number 3-19
Manual averaging 3-19

Setting the measurement settling target 3-18

B

BAP mode 2-20, 3-43
Battery 6-1
Battery back-up 4-3
Repiacement 6-1
Battery back-up 4-3
Burst dropout  2-28
Burst dropout tolerance  3-46
Burst end exclade 3-43
Burst signal measurements 2-26
Burst start exclude 2-27, 3-45

C

Cal Factors  3-20
Calibration 3-21
Calibration routing  3-21
Calibrator source 3-22
Calibration & Testing 5-1
Performance Verification Tests 5-3
Calibration Procedure 3-1
Equipment reguired 5-1
frequency check 35-4
GPIB test functions 5-4
Introduction 5-1
output power 5-2
Power supply voltage checks 5-3
voltages 5-3
Calibration routing 3-21
Calibrator 2-1
Power sweep calibrator 2-16
RF power 2-13
Sensor calibration 2-16
Zeroing at low power 2-16
Calibrator frequency check 5-4
Calibrator module 4-9
50MHz Osciliator 4-10
Calibrator NVRAM control circuit 4-11

Correction thermistor circuit  4-11
Digital controf circuit 4-12
Oven 4-11
RF output 4-10
Sensor interrupt 4-12
Sensor NVRAM  4-11
Thermistor 4-11
Thermistor bridge 4-11
Track & hold and DAC 4-11
Calibrator NVRAM control circuit  4-11
Calibrator output power 5-2
Calibrator output power ref level 3-6
Catibrator source 3-22
Calibrator voltages 3-3
Changes 11-1, 11-3
Channel-specific failure 6-3
Checking Himits 3-32
Chopping 4-8
Circuit description
Analog board control lines 4.7
Analog PC board 4.5
Battery back-up 4-3
Calibrator module 4-9
Calibrator NVRAM control circuit  4-11
Colpits oscillator 4-10
Correction thermistor circuit 4-11
CPU board 4-3
Digital control circuit 4-12
Front panel PC board 4-12
Power supply 4-2
RF output  4-10
Sensor interrupt  4-12
Sensor NVRAM  4-11
Thermistor 4-11
Thermistor bridge 4-11
Track & hold and DAC 4-11
Cleaning 1-2, 6-1
Clear device 3-2
Clear interface 3-2
Command codes for the 8540C  3-7
436 Emulation 3-15
437 Emulation 3-10
438 Emulation 3-13
Function codes  3-7
IEEE-488.2 common commands 3-7
Command format illustrations 3-6
Command fonctions 3-5
Command prefixes 3-5
Sensor-specific prefixes 3-5
Command separators 3-6
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Command suffixes 3-6
Command Syntax  3-5
Command codes for the 8540C  3-7
Command format illustrations 3-6
Functions 3-5
Prefixes 3-5
Separators  3-6
Suffixes 3-6
Variables 3-5
Command variables 3-5

Comparing accuracy to a traceable standard  2-31

Configuration 2-5, 2-14
Configuration keys 2-2
CW sensor setup 2-13
Display lines 2-10
Front panel operation 2-1
How the menus work 2-5
Measurement conditions 2-11
Menu structure 2-6
Modulation sensor setup 2-13
Pegk sensor setup 2-13
RF power 2-13
Saving the sétup 2-15
Sensor setup 2-13
Submenus 2-10
Configuration keys 2-2
Cursor 2-3
dBm/mW key 2-3
Enter key 2-3
Escape key 2-3
Freq key 2-2
Local key 2-3
Menu key 2-3
Recall key 2-3
Rel key 2-2
ZerofCal key 2-2
Configuring VpropF 3-65
Continuous data reading  A-1
Cooling 1-2
Correction thermistor circuit  4-11
CPU PC board 4-2
Crest factor 2-25, 3-23
Enabling the crest factor 3-23
Reading the crest factor 3-23
Cursor  2-3
CW filter 4-7
CW mode 3-42
CW sensor setup  2-13

D

Data output format
Fast 3-4
Fast measurement collection mode  3-4
Standard 3-4
Standard measurement collection mode 3-4
Data output format (fast) 3-4
Data output format (standard) 3-4
Data output formats for fast modes 3-36
dBm/mW key 2.3
Diagrams §-1
Digital control circuit 4-12
Display control  3-24
Display lines 2-10
Display panel
Configuration 2-14
Configuration keys 2.2
Carsor control  2-3
CW sensor setup  2-13
Display lines 2-10
LEDs 2-2
Measurement conditions  2-11
Meodulation sensor setup  2-13
Peak sensor setup 2-13
Saving the setup 2-13
Sensor setup 2-13
Service 2-15
Disptaying a message 3-24
Dual power meter rack mount option 9-3
Duty cycle commands  3-25
Activating or deactivating a duty cycle 3-25
Reading duty cycle status  3-25
Specifying a duty cycle 3-25

E

EEPROM command 3-26

Enabling & disabling VpropF 3-65
Enabling the crest factor 3-23
Enabling the min/max feature 3-47
Enabling the peak hold feature 3-30
Environmental requirements 1-2
Escape key 2-3

Event status register 3-39

F

Fast buffered demo (post get) A-6
Fast buffered demo {post TTL} A-7
Fast buffered mode 3-37
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Fast measurement collection mode 3-4
Fast modulated mode 3-41
Features 1-1
Freezing the averaging number 3-19
Freq key 2-2
Frequency command 3-27
Front panel keys
Cursor 2.3
dBm/mW key 2-3
Enter key 2-3
Escape key 2-3
Freg key 2-2
Local key 2-3
Menu key 2.3
Recall key 2-3
Rel key 2-2
Zero/Cal key  2-2
Front panel operation 2.1
Calibrator  2-1
Configuration 2-14
Configuration keys 2-2
Display control 3-24
Displaying a message 3-24
Introduction  2-1
LEDs 2-2
Local operation 2-1
Power switch 2-2
RF power 2-13
Saving the setup 2-15
Sensor inputs 2.3
Service 2-13
Testing the displays 3-24
Front panel PC board 4-12
Function codes 3-7
Functional failures 6-3
Functions 3-5

G

General faijlure 6-3
GPIB command set
436 Emulation 3-15
437 Emulation 3-10
438 Emulation 3-13
GPIB Interface 3-1
Clear device 3.2
Clear interface 3-2
Data output format (fast) 3-4
Data output format (standard) 3-4
Fast measurement collection mode 3-4

Local & remote control 3.2

Polling 3-3

Power-on default conditions 3-4
Sending commands to the 8540C  3-1

Standard measurement collection mode 3-4

GPIB port check  5-10
GPIB test functions 5.4
Group execute trigger 3-34

H

High power level measurements 2-17
How the menus work 2-3

Identification strings 3-28
IEEE-488.2 common commands 3.7
Hlustrations
Command formats 3-6
Improving accuracy 2-30
Inputs & outputs 2-4
Installation
Cleaning 1-2, 6-1
Configeration 2-5
Cooling 1-2
Front panel operation  2-1
GPIB Interface 3-1
Inputs & outputs 2-4
Rear panel 2.4
Remote Operation 1-8, 3-1
Safety precautions 1-4
Sensor inputs  2-3
Tools and test equipment 1.2
installation and preparation 1-2
Instrument identification 3-28
ldentification strings  3-28
Instrument Plus power sensor linearity 5-8
Setup parameters  5-9
Test description  5-8
Test procedure 5.9
Introduction
Features 1-]
Instatlation and preparation 1-2
hems fumished 1-2
tems required 1-2
Performance specifications 1-2
Preparation for reshipment 1-3
Receiving inspection  1-3

Index-4

Manual No. 30280, Rev B, August 1996



Index

Safety precautions 1-4
Theory of Operation  4-1
Tools and test equipment  1-2
Items furnished 1-2
Items required -2

L

Learn mode #1  3-30
Learn mode #2 3-31
Learn Modes 3-29
Learn mode #1  3-30
Learn mode #2 3-31
LEDs 2-2
Limits 3-32
Checking limits 3-32
Setting limits 3-32
Local & remote control  3-2
Local key 2-3

M

Main power switch  2-2
Maintenance 6-1
Battery replacement  6-1
Channel-specific failure 6-3
Cleaning 1-2, 6-1
Diagrams 8-1
Functional failures 6-3
General failure 6-3
Lithium battery 6-1
Preliminary troubleshooting  6-3
Testing & calibration 6-1
Theory of Operation  4-1
Manual averaging 3-19
Czl Factors  3-20
Manual Changes 11-1, 11-3
MAP mode 2-19, 3-42
Measure offset entry  3-49
Measurement collection modes
Group execute trigger  3-34
Measurement triggering 3-33
Measurement collection modes (fast) 3-33
Data output formats for fast modes 3-36
Fast buffered mode 3-37
Fast modulated mode 3-41
Swift mode 3-39
Measurement collection modes (standard) 3-33
Measurement conditions 2-11
Measurement guide

BAP mode 2-20
Burst dropout  2-28
Burst end exclude 2-27
Burst signal measurements 2-26
Burst start exclude 2-27
Comparing accrracy to a traceable standard  2-31
Crest factor 2-25
High power level measurements 2-17
Improving accuracy 2-30
MAP mode 2-19
Measuring an attenuator  2-30
Measuring source output power 2-17
Moduiated measurement modes 2-18
Multi-tone tests  2-23
Optimizing measurement speed 2-29
PAP mode 2-19
Peak hold 2-24
Peak power measurements 2-30
Peaking meter 2-17
Power sweep calibrator  2-16
Sensor calibration 2-16
Sources of error  2-32
When to use CW, MAP and BAP  2.23
Zeroing at low power 2-16
Measurement mode commands  3-42
BAP mode 3-43
CW mode 3-42
MAP mode 3-42
Measurement mode query 3-44
PAP mode 3-43
Peak mode 3-43
Measurement mode query 3-44
Measurement triggering  3-33
Measurement units  3-64
Measuring an attenuater 2-30
Measuring source output power 2-17
Menu structure  2-6
Menus
How the menus work 2-5
Structure 2.6
Submenus 2-10
Min/max power value 3-47
Enabling the min/max feature 3-47
Reading the min/max value 3-47
Modulated measurement modes 2-18
BAP mode 2-20
MAP mode 2-19

Manual No. 30280, Rev B, August 1996

Index-5



series 804UC Unrversal Power Mefers

Multi-tone tests  2-23

PAP mode 2-19

When to use CW, MAP and BAP 2.23
Modulation sensor setup  2-13
Multi-tone tests  2-23

0O

Offset commands 3-48
Enabling/disabling an offser 3-48
Measure offset entry  3-49
Setting an offset vaine 3-48

Operation
Calibrator 2-1
Front panel 2-1
GPIB Interface 3-1
Remote Operation 1-§, 3-1

Optimizing measurement speed 2-29

Option 01 9-1

Option 02 6-1

Option 03 6-1

Option 04 9-1

Option 05 9-1

Option 06 3-17, 9-2

Option 07 9-3

Option 089-3

Option 09 9-3

Option 10 9-3

Option 11 9-4

Options  9-1
Option 01  9-1
Option 02 9-1
Option 03 9-1
Option 04 9-1
Option 05 9-1
Option 06 3-17, 9-2
Option 07 9-3
Option 08 9-3
Option 09 9-3
Option 10 9-3
Option 11 9-4

Oven 4-11

P

PAP mode 2-19, 3-43

Paralle] polling 3-3

Peak hold 2-24, 3-50
Enabling the peak hold feature 3-50
Reading the peak hold value 3-50

Peak mode 3-43
Peak power measurements 2-30
Peak power sensor commands (80340) 334
Peak power sensor commands (80350A) 3-51
Reading values 3-53
Setting the delay 3-52
Setting the delay offset  3-52
Setting the trigger mode and level 3-51
Peak sensor setup 2-13
Performance specifications 1-2
Environmental requirements 1-2
Power requirements 1.2
Weight and dimensions 1-2
Performance Verification Test
Instrument Plus power sensor linearity 53-8
Performance Verification Tests 5.3
Calibrator output power ref level 3-6
Equipment required  5-3
General 3-3
GPIB port check 53-10
Periodic maintenance
Battery replacement 6-1
Channet-specific failure 6-3
Cleaning 1-2, 6-1
Diagrams 8-1
Functional failures 6-3
General failure 6-3
Lithkium battery 6-1
Preliminary troubleshooting  6-3
Testing & calibration 6-1
Polling 3-3
Parallel polling 3-3
Serial polling 3-3
Power requirements 1-2
Power supply 4-2
Power sweep calibrator 2-16
Power switch 2-2
Power-on default conditions 3.4
Prefixes 3-5
Sensor-specific prefixes 3-3
Preliminary troubleshooting  6-3
Preset (default) 3-535

R

Rack mount kit option 9-1
Reading duty cycle status  3-25
Reading the crest factor 3-23
Reading the min/max value 3-47
Reading the peak hold value 3-30
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Reading values 3-53
Rear panel 2-4
Inputs & outputs  2-4
Recall key 2-3
Receiving inspection  1-3
Rel key 2-2
Relative measurements  3-36
Remote calibration of a sensor A-]
Remote Control
Auto averaging 3-18
Averaging 3-18
Remote Operation  1-8, 3-1
436 Emulation 3-15
437 Emulation 3-10
438 Emulation 3-13
Advanced features 3-43
Analog output  3-16
Cal Factors 3-20
Calibration 3-21
Calibration routing  3-21
Calibrator source 3-22
Checking limits  3-32
Clear device 3-2
Clear interface 3-2
Command codes for the 8540C 3.7
Command Syntax  3-5
Crest factor  3-23
Data outpu: format (fast) 3-4
Data output format {(standard} 3-4
Display control 3-24
Displaying a message 3-24
Duty cycle commands  3-25
EEPROM command 3-26
Fast measurement collection mode  3-4
Frequency command 3-27
Function codes 3-7
GPIB Interface 3-1
{EEE-488.2 common commands 3-7
Instrument identification 3-28
Learn mode #1 3-30
Learn mode #2 3-31
Learn Modes 3-29
Limits 3-32
Local & remote control  3-2
Manual averaging 3-19
Measurement collection modes (fast) 3-35
Measurement collection modes (standard) 3-33
Measurement mode commands 3-42
Measurement units 3-64
Min/max power value 3-47

Option 06 3-17, 9-2
Peak hold 3-50
Peak power sensor commands (80340) 3-54
Peak power sensor commands (803350A) 3-51
Polling 3-3
Power-on default conditions  3-4
Preset (default) 3-55
Relative measurements 3-36
Resolution 3-56
Retrieving a configuration 3-64
Saving a configuration 3-64
Sending commands to the 8540C  3-1
Sensor selection 3-57
Setting limits 3-32
Standard measurement collection mode 3-4
Standard output 3-16
Status  3-58
Store & recall 3-64
Testing the displays 3-24
VpropF feature 3-63
Zeroing  3-66
Remote Operation  3-48
Replacement 6-1
Reshipment 1-3
Resolation 3-36
Retrieving a configuration 3-64
RF output 4-10
RF power 2-13

S

Safety precautions 1-4

Saving a configuration 3-64

Saving the setup 2-15

Second analog output option 3-17,9-2
Sending commands to the 8540C 3.1
Sensor calibration 2-16

Sensor chopper control  4-8

Sensor gain  4-3

Sensor inputs 2.3

Sensor interrupt  4-12

Sensor NVRAM  4-11

Sensor selection  3-57

Sensor setup  2-13

Sensor-specific prefixes 3-5
Separators  3-6

Serial polling 3-3

Service 2-15

Setting an offset value 3-48

Setting limits  3-32
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Setting the deiay 3-52
Setting the delay offset 3-52
Setting the measurement settling target 3-18
Setting the trigger mode and level 3-51
Side-mounted carry case option 9-3
Soft carrying case optien  9-1
Sources of error  2-32
Special Configurations 10-1
Specifying a duty cycle 3-25
Speed tests (normal & swift) A-2
Stage 1 gain 4-7
Stages 2 and 3 gain 4-7
Standard measurement collection mode  3-4
Standard output  3-16
Status  3-58
Event status register 3-59
Status byte message 3-58
Status message 3-60
Status byte message 3.58
Status message 3-60
Store & recall 3-64
Retrieving a configuration 3-64
Saving a configuration 3-64
Submenus  2-10
CW sensor setup  2-13
Display lines 2-10
Measurement conditions  2-11
Modulation sensor setup 2-13
Peak sensor setup  2-13
RF power 2-13
Sensor setup 2-13
Service 2-15
Suffixes 3-6
Swift Demo 1 (freerun} A-4
Swift Demo 2 {get) A-5
Swift mode 3-39

T

Testing & calibration 6-1
Testing the displays 3-24
Theory of Operation 4-1
Anzlog board control lines 4-7
Battery back-up 4-3
Calibrator module 4-9
CPU PC board 4-2
Front panel PC board 4-12
General 4-1
Power supply 4.2
Thermistor bridge 4-11
Time gating measurement option  9-4
Tools and test equipment 1-2
Track & hold and DAC 4-1%
Transit case option 9-3

U

Using the Peaking meter 2-17

v

Variables 3-3

VpropF feature 3-65
Configuring VpropF 3-65
Enabling & disabling VpropF 3-65

w

Weight and dimensions 1-2
When to use CW, MAP and BAP 2-23

Z

Zero/Cal key 2-2
Zeroing  3-66
Zeroing at low power 2-16
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