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SAFETY SUMMARY

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

THE INSTRUMENT MUST BE GROUNDED.

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

DO NOT OPERATE THE INSTRUMENT IN AN EXPLOSIVE ATMOSPHERE.

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

KEEP AWAY FROM LIVE CIRCUITS.

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

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and resuscitation, is
present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

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

This safety requirement symbol has been adopted by the International Electrotechnical
Commission, Document 66 (Central Office) 3, Paragraph 5.3, which directs that an
instrument be so labeled if, for the correct use of the instrument, it is necessary to refer
to the instruction manual. In this case it is recommended that reference be made to the
instruction manual when connecting the instrument to the proper power source. Verify
that the correct fuse is installed for the power available, and that the switch on the rear
panel is set to the applicable operating voltage.

The CAUTION sign denotes a hazard. It calls attention to an operation procedure,
CAUTION practice, or the like, which, if not correctly performed or adhered to, could result in
damage to or destruction of part or all of the equipment. Do not proceed beyond a
CAUTION sign until the indicated conditions are fully understood and met.

WARNING The WARNING sign denotes a hazard. It calls attention to an operation procedure.,
practice, or the like, which, if not correctly performed or adhered to, could result in
injury of loss of life. Do not proceed beyond a warning sign until the indicated conditions
are fully understood and met.

This SAFETY REQUIREMENT symbol has been adopted by the International
Electrotechnical Commission, document 66 (Central Office)3, Paragraph 5.3 which
indicates hazardous voltage may be present in the vicinity of the marking.
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IMPORTANT NOTICE
AUGUST 25, 1993

INSTRUCTION MANUAL-ADDENDUM: MODEL 92EA!

Instruction manual addenda are issued to adapt the manual to changes and improvements
made after its printing. Please review the following text and retain with your manual for future
reference. These changes will be applied in the next printing of the manual.

Thank you for selecting Boanton Electronies for your Test and Measurement needs.
TABLE 1-1. SPECIFICATIONS page 1-3
Al. Basic Uncertainty, Voltage Ranges:

Change 200 uV - 3000 mV, 1% fs.

to:

Voltage Level mV
1.0mV - 3000 mV 1% rdg. + 1%#fs
02mV- 1mV 2% rdg. + 1% 1s

Bl. Frequency Effect

Change the SWR specification in the table pertaining to the 952002 50 ohm BNC adapter
from:

SWR: 1.05 to 300 MHz, 1.10 to 1 GHz, 1.15 to 1.2 GHz.

to:

SWR: 1.05 to 300 MHz, 1.15 t0 1.2 GHz.
REPLACEABLE PARTS LIST page 6-5.

Change CD4030AE part number 534087000

to:

CD4030BE part number 53444722A.

B4E03E00E

www.valuetronics.com




TABLE OF CONTENTS

PARAGRAPH

11
12
1-4
1-7
19

2-1
23
2-5
2.7

2-11

31

35
37

310
1
313

41
43
47

4-13
4-14
4-15
1-17
4-18
4-19

432

Section I Genersl Information

Introduction

" I l t‘ .

Section IV Theory of Operation

Section V Muaintenance

www.valuetronics.com

PAGE

1-1
11
1-1
1-2
1-2

21
21

2-1
2-1
2-1

5
51

5-1
5-1
5-1
51

51
51
32




PARAGRAPH

6-1

11
12
2-1
31
32
33

35
41
42
43

45
5-1

2
53

11
31

33
5-1
52
53

6-2

Section V Malntenance (continued)
Probe Tests

Probe SWR Test

Probe Frequency Response Test

Swept Frequency Response and SWR Test

Adjustments

Section VI Parts List
Introduction

Sectlon VII Schematic DHagrams
Table of Contenis

List of Nlustrations
Model 92EA RF Millivoltmeter.

Cutline Dimensioas

Packing and Unpacking Diagram

Model 92EA Front View

Maodel 92EA Rear View.

Correction Curves for Type N Tee Adaplers Models
952003-01A (50 Ohm) and 952007-01A (75 Ohm)

Correction Curve for BNC Adapter 952002 (50 Ohm)

Rear Panel Pin Assignments

Functional Block Diagram
Circuits Block Diagram

Rmﬁm.uu Block Diagram

{&mmﬂhcknm

Frequency Response Test Setup

Swept Frequency Response Test Setup
Adjustment Locations and Descriptions

List of Tables

Saecificnts
Operating Controls, Indicators and Connectors

Measurements.

Rear Panel Pins: Unit Loadings and Comments

Interface Input Characleristics

Maintenance Test Equipment

Power Supply Tests Points

Troubleshooting Chart
Manufacturer's Federal Supply Code Numbers...

List of Replaceable Parts

www.valuetronics.com

PAGE

61

71

1-5

12
35
37
37
5-2

6-1
61




Figure 1-1. Model 92EA RF Millivoltmeter
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GENERAL INFORMATION

SECTION 1

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

This instruction manual provides general information, instal-
lation, operation, theory of operation, maintenance instruc-
tions, parts list, and schematics for the Model 92EA RF
Millivalimetier.

1-2. DESCRIPTION

The Model 92EA is a solid state, sensitive, accurate, and
sturdily constructed RF Millivoltmeter that is characterized
by high input impedance, excellent stability, and low noise.

1-3. The 92EA design features are as follows:

Provides voltage measurcmenls over
t!mfm:[nunq range of 10 kHz te 1.2 GHzand 10 Hz to 100
MHz with the -16 Option, Relative accuracy above 1.2 GHz
is typically + /- 0.5 dB.. Relative accuracy refers to the dif-
ferential between two measured levels without regard to the
ahsolute accuracy of either measurement, A measurement
of a 100 mV signal at 8 GHz mayindicate 20 mV onthe meter;
thien a 50 mV signal, at that same frequency, will be indicated
as 10 mV, within about 0.5 dB (3.9%).

b. Yoltage Range. The voltage range is 20 uV to 3 V (300
W with the 100:1 divider accessory), The voltmeter has eight
ranges, from 1 mV, fs, to 3V, fs, arranged in a 1-3-10 se-
guence. The instrument exhibits true RMS response for
input signals up to 30 millivols gradually approaching peak-
to-peak above this level. The meter, however, is calibrated
to indicate RMS of a sinewave above 30 mV.

¢. LowNoise, The instrument is deésigned and constructed
to hold noise from all sources 1o a minimum. Thee probe cable
is of special low-noise design; a vigorous flexing causes only
momentary, minor deflections of the meter on the most seo-
sitive range. The probe itself is insensitive 1o shock or Lo
vibratioen

Amplification takes place at 94 Hz, reducing susceptibility to
any 50 or 50 Hz linc-frequency-related fields, The input
signals from the probe are converted into 94 Hz signals by a
salid-state chopper.

d.  Minimal Zero Adjustment. Zero adjustment is not re-
quired on the upper five sensitivity ranges of the voltmeter.
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For measurements on the Jower three ranges, the ZERO
cantrol is adjusted on the most sensitive range before opera-

tion, Only infrequent checking will be required during the
course of subsequent measurcments.

e. DCOQuipul The instrument provides a lincar DC output
whose current capability of 1 mA inte 1000 chms is extremely
stable. When used as part of an automatic test system, the
fast response of the mstrument’s DC output to an input
siep-function allows many lests per unil time.

1-4. ACCESSORIES

1-5. The following accessories are supplied with the in-
strument:

a.  952001R-2 RF Probe, Probe with low-noisc cable and
connector assembly for measurements from 10 kHz to 1.2
GHz

b. 952002 50 chm BNC Adapier, Used for measurements
up to 1.2 GHz in a 50 ohm system.

¢, 952004 Probe Tip. Removable probe tip with ground-
ing-clip lead; for use up to apprommately 100 MHz

1-6. The following accessories are optional and may be
ordared;

a.  91-6F Unterminaied Type F Adapter (F).
b. 91-6G Unicrmigated BNC Adapter (M),
e 91-8B/1A 75 ohm Type F Adapter (F.

d.  91-14A 50 ohum Tee Adapter N (F/F), Permits connee-
ticm into 50 ohm line; operational to 1.2 GHz.

e 91-15A 50 ohm Termination N (M),

f.  91-16A Unicrminaied N Adapier (F), My be used with
all probes. Used for cosxial connection up Lo appfmmat::ly
100 MHz, or to 400 MHz when fed from a 50 ohm source in
an electrically short system.




SECTION1

50000 Back Mig Kit. Single, Mounts one unit left or
rlgbiufhlaul:pmnlmlﬂmdlra:l: 5.25 inches high.

h. 950001 Rack Mig. Kit, Dual. Mounts two units side by
side in 19 inch rack. 5.25 inches high.

L 950002 Single Rack-Mounting Kit, Kit for mounting one
92EA as one-half of & module in a standard 19 inch rack.

J. 250031 Transil Casc.

k 25200350 ohm Tez Adapter, Type-N (F/F) Tee connec-
tor used with 91-15A termination, it permits connection into
a 50 ohm line.

I 952005 100:1 Voliage Divider, Attenuates input signal
by a factor of 100 + /-(1+f MHz/200)%, permitting measure-
ments up to XN V, and extending the rms measuring range
to 3V; also increases input resistance by a factor of 1000 to
30, depending upon input level. Operates from 5 kHz to
700 MHz Maximurm input potential, 1000 V, DC plus peak
ALC.

m. 932006 75 ohm BNC Adapter (F). Used for measurc-
ments up (o 500 MHz in a 75 ohm system.

n. 952007 75 ochm Tee Adapter, Type-N (F) Tes connec-
tor; used with 91-15A/1 termination it permils connection
into a 75 ohm line,

o. 952008 Unterminated BNC Adapter, Used for coaial
connection up to approxmately 100 MHz, or to 400 MHz
when fed from a 50 ohm source in an clectrically short system.

p.  952011-1 Accessory Kil 50 Ohms, Kil conlains the
following items: 952008, unterminated BNC adapter (F);
952005,100:1 voltage divider; 952003, 50 ohm Tec adapler;
91-15A, 50 ohm termination N(M); Model 952013, Storage
Case (case for prolecting and storing kit accessories).

g 952012-1 Accessory Kit. 75 ghm, Contains the following
items; 952008, unierminated BNC adapter; 952005, 10(:1
divider; 952007, 75 ohm Tee adapter; 91-15A/1, type-N 75
ohm termination; and 952013 storage case.

r. 952013 Accessory Casg. For use with the model 952001
probe and accessories.,

s. 9520161 Low Frequency Probe, 10 Hz to 100 MHz.
Overload protection, 10 VAC and 50 VDC.

L 952058 100:1 Divider, For use with 952016 Low Fre-
quency Probe; frequency range 10 Hz (o 20 MHe

-2
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1-8. The following options are available:

a. {4 dBV Scale Uppcomost, The dBV scaleis upper-
most on Lhe meter face. The two voltage scales are above
and helow the mirror.

b. 0675 Ohm dBm Scale Uppermost, The dBm scale is
uppermost on the meter face. The 952006 75 Ohm BNC
adapier is supplied instead of the standard 952002 50 ohm
BNC adapter.

e 08 Rear Signal Input. An additional RF probe input
connector is located on the rear  panel.

d. -12dBmV Scale Uppermaost, The dBV scale is upper-
most on the meter face. The 952006 75 ohm BNC adapter is
supplied instcad of the standard 952002 50 ohm BNC adapt-
HI-

¢. -1fLowFrequency Yersion, Frequency Range 10 Hz 1o
100 MHz, utilizes the 952016-1 probe.

1-9, SPECIFICATIONS

1-10. Specifications are listad In Table 1-1.

TABLE 1-1. SPECIFICATIONS

200 uV to 3V (300 V up to 700 MHz with
accessory 100:1 voltage divider). Lowest detectable voltage
is approximately 100 vV,

Full-Scale Voltage Ranges: 1, 3, 10, 30, 100, 300, 1000, and
000 mV.

dBm Range: -6110 +23 dBm (with the 50 ohm adapters. -63
to <+ 21 dBm (with the 75 ohm adaplers.

: 10 kHz to 12 GHz (uncalibrated

response to approximately 8 GHz).

Accuracy: The maximum uncertainty is the sum of the un-
certaintics given in scctions A, B, and C.

uwmxw

Voltage Level
L0 mW - 3000wy 1%rdg+-l‘:ful's
.2mV - ImV Mardp + 1l




GENERAL INFORMATION SECTION 1

A2. Basic Uncertainty, dBm: C.  Temperature Effcct, at 1 MHz:
With 9520018 Probe
0 =48
Temperature mV Ranges
.28 Range Instrument | RF Probe
fau\ \ \ \ \ \ 219cwe2c 0 0
i WP Co¥®C 0:2% g 1% ndg
= s Iu“i:ln-in“l: Mrﬁ; 3% g
I v P Cwss’C 1% ndg T rdg,
et
SO 0w T o i W o= Temperature m\V Runges
Range Instrument RF Probe
- 2 cw?C (] [}
Bl. Frequency Effect: (9520018 Probe) s
50 ohim measurements using the FS2001H Probe with the 952002 BNC lﬁngﬁﬁg e | taea
Adapter or terminated 952003 Type-N Tee Adapter al 100 mV jevel. P Ciess?C .09 rdg 163 4R
Fregquency mV dBm
1 MHz (cal freq) 0 0 Maximum AC input: frequenci ranges.
100 kiz - 100 Mz 1% rdg 0.09 4B 10y, sigs 4
100 MHz - 1 Gz % 0.27dR . .
1 GHz - 1.2 GHz mﬁ 06348 Maximum DC input: 200 V, all ranges.
SWR: 10510300 MHz, L1510 12 GHe Melcs: 4.5 inch taut-band.
Two hincar voltage scales:

0 to 3; resolution 0,05/ division.

B2, Frequency Effect: (952016 Probe) 0 to 10; resolution 0.1/division,

-16i Option: =
50 ohm measurements using the 252016 Probe with the 952002 BNC One, logarithmic dBm scale:
Adapuer, -10 to +3; resolution (.2/division, max
Freguency [ mVv dBm
1 MHz (cal freg) 0 0 Meter Unrest: (1 mV fs range, only).
50 Hz - 20 MHz 1% nig 0.09 4B
20 Hz - 50 Hz 2% rdg .17 dB
10 Hz - 100 MHz 5% rdg 0.44 B
SWR: 1.05 10 100 MHz IndicatedVoltage Umest |
| Ao (00 UV <17
300w (o 600wV <ok
200 uV o300 aV < 50 6
B3. Frequency Effect: (952016 Probe)
with 952058 10851 Divider:
EMI: There is no significant radiated or conducted leakage
Frequency mY dBm from the instrument or the probe.
1 MHz fcal 0 ] 5
;mu-m{;g 5% rdg 0,44 ¢ : True RMS response for imput levels
sum-;u:fk;u 5% ndg 031 4B up to 3) mV (3 volts to 700 MHz using the 100:1 Voltage
20Hz- 45% g 0.40 4B e : e = . i
iy piobing s Dmd}q;z.hi:::r };:umﬁmun to peak-to-peak (calibrated in
SWR: 105 to 100 MHz.

13
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SECTION 1 GENERAL INFORMATION

Crest Factor:
Pz Tawvel R ICETRY imV 3mV VhaY | MagV
T Cr 140 42 14 41 14

Wik I BIC [0y | A0V 1% v
Thivida cF (BN 43 i 43 14

SWR: Lessthan {15 to 1.2 GHz (réturn loss greater thian 23
dB)

PC Quiput: O to 10 VDC. proportional to RF input voltage.
Source resistance of 9K olim, will deliver | mA into |K abm
load. Full-scale input step function responss time less than 1€
s on 30 mV, fs. ta 3 V, fs. ranges, mcreasing to 15 on the |
m'V, f5, ranga

Power: 100, 120, 200, 240 V £10%, 50 to 400 Hz

Ventilation Reguiremenis:
1 1/2* clearance afier installation, top side and rear

Temperature;
Operating: 0 to +55°C
Non-gperating -40 1o +75°C

Altitude:
Dperating: 10,000 ft
MNon-oparating 13,000

Humidity: 95% (non-condensing}
Dimensions: 583 in (14.9 cm) high x .34 in (21 | cm) wida

and 13.17 in (333 cm) deep Refer to Figure 1-2 Dutline
Dmensions

Weight: Net 32 kg (7 Ibs)
CE Mark: Declares Conformity to Evropean Community (EC)

Cotneil Directives: BO3IG/EEC//NIGEEEC, T3 IVEEC/SY
GR/EEC & Swandarde: EN35011. ENS0082-1, EN610]0-1
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Figure 1-2. Outline Dimensions.
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INSTALLATION SECTION 2
SECTION I
INSTALLATION
21. INTRODUCTION VOLTAGE  FUSE

1-2. This section contains the unpacking, mounting,
power requirements, line voltage selection, cable con-
nectlons and the preliminary checkout procedure.

2-3. UNPACKING

2-4. The Instrument is shipped complete and Is ready to
usa upon receipl. Unpack the instrument from its ship-
ping contalner and inspect it for damage that may have
pecurred during shipment. Refer 1o Figure 2-1.

NOTE
Save the packing material and container for possibile
use in reshipmeni of the instrurment.

2.5. MOUNTING

2-6. For bench mounting, choose a clean, sturdy, unclut-
tared mounting surface. For rack mounting an acces-
sary kit is avallable.

2-7. POWER REQUIREMENTS

2-8. The instrument has a tapped power transformer
and two line voltage salection switches which permit

from 100, 120, 220 and 240 voit + /- 10%, 50
to 60 Hz, single phase AC power sources. Power con-
sumption is approximately 5 VA

CAUTION
Always make certain that the line voitage selecior
switches are sef fo the correct positions most nearly
comespondingto the voltuge of the available AC power
source, and that & fuse of the comrect rating is installed
in the fuse holder before connecting the instrument (o
any AC paweT Source.

2.9, Set the line voltage selector switches, located on
the rear panel to the appropriate positions as Indicated
on the LINE VOLTAGE SELECT chart located next to
the switches. Chack that the line fuse Is correct for the
selected power source.

www.valuetronics.com

100120V 0.2A MDL (SB)
20240V 0.1 A MDL (SB)

2-10. CABLE CONNECTIONS

2-11. Cable connections required depend on the use of
the Instrument. Cable connections that may be required
are as follows:

a. Connect the probe cable to the front panel PROBE jack
or if Option -08 is installed connect the probe cable to the
rear panel PROBE jack.

b. AnANALOG OUTPUT connector is located on the
rear panel which provides a connection to monitor a DC
voltage proportional to the meter reading,

¢. A REMOTE connector is located on the rear panel
which provides a connection for operation with a remole
interfnce.

2-12. PRELIMINARY CHECKOUT PROCEDURE

a.  Make sure that the serial number of the probe to be used
is listed on the accessory label on the rear panel. (Each
instrument is calibrated for its particular RF probe.) Use of
a probe other than that for which the instrument was
calibrated may result in measurement errors,

b, Connect the probe cable to the PROBE jack on the front
panel.

¢.  Connect the power cord to the instrument and the
desired power source. Refer (o paragraph 2-7 for proper
power application,

d. Set the LINE DN/OFF power switch 1o ON.

e.  Press the 1 mV range pushbutton; the panel meter
pointer should rest on zero. [T it does not, use the ZERO
control to set the meter o zero, (This adjustment will hold
for the other ranges.) The instrument is now ready for use.

X1




SECTION 2 INSTALLATION

Figure 2-1. Packing and Unpacking Diagram.
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SECTION 3

SECTION Il
OPERATION

3-1. INTRODUCTION

3.2, This section contains the operating controls, In-
dicators, and connectors descriptions and functions,
and operating instructions for the Model S2EA.

3-3. OPERATING CONTROLS, INDICATORS AND
CONNECTORS

3-4. The controls, indicators, and connectors used
during operation of the Instrument are listed in Table 3-1
and shown in Figures 3-1 and 3-2.

3-5. OPERATING INSTRUCTIONS

3-6. The operating Instructions for the Model 82EA are
as follows:

& Initial Condit
b, Measwcmenls,

¢ Interface Operation.

3-7. INITIAL CONDITIONS

a. Make sure that the serial number of the probe to be used
is listed on Accessory label on rear pancl. Each instrument
is calibrated for its particular RF probe. Use of a probe other

than that for which the instrument was calibrated may result
in measurement eITors.

b. Connect the probe cable tothe PROBE jack on the front
panel.

¢. Connect the power cord to the instrument and the
desired power source. Refer to paragraph 2-7 for proper
power application.

d. Set the LINE ON/OFF power switch to ON,

e.  Press the 1 mV range pushbutton; the pancl meter
pointer should rest on zero. If it does not, use the ZERO
control to set the meter to zero. (This adjustment will hold
for the other ranges.)
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f. Press the range pushbutton that is closest to the level of
the measurement to be made. The instrument is now ready
for use.

3.8. MEASUREMENTS

3.9, The Instrument is capable of making differant types
of measurements: Refer to Table 3-2 for Measuramant

and Connection Requiremants.
3-10, MEASUREMENT CONSIDERATIONS

». Temperature Effects, Over the range of 21° C 10257 C
(70° F to T7° F), temperature effects for the instrument and
the Model 952001B RF Probe are seasibly zero, Qutside of
these limits, inaccuracies can be expected as described in the
Specifications section. However, no permanent change in
probe characteristics will result from exposurc to any
reasonable high or low temperature.

Inaccuracies of measurement resulting from temperature
effects may occur shortly after soldering close to the probe
tip, or when measurements arc made close to heat sources
such as resistors, heat sinks, vacuum tubes, etc.

‘When making low level measurements (below approximately
2 millivolts) it is important to make sure that the probe has
attained a uniform temperature throughout its body. A
temperature gradient between the inside and the outside of
the probe can generate a small thermal voltage that may add
to the DC output of the detector diodes.

b. i ick-up. When measuring
low level signals, precautions should always be taken to avoid
the possibility of etrors of measurement resulting from hum,
noise or stray RF pick-up. Although all low frequency hum
and noise arc attenuated at the input, it is still possible for
unwanted high level signals to cause errors, In some cases it
may be necessary to provide extra shiclding around the probe
connections o reduce stray pickup, Typical sources of
spurious radiation are: induction or diclectric heating units,
meters.

¢. Signal Overload on 1mV Range. On the most sensitive
(1 mV) range, the application of a large AC signal overloads
mnmpliﬁmnndashuﬂthn:ismquimd{nrth:highhn-

3




SECTION 3

pedance input circuit to discharge, This effect is significant
for signals above approximately 100 millivolis. Typically,
application of a 1 volt signal will require a recovery time of
about thirty seconds before subsequent measurements
should be made on the 1 mV range.

d. Correction Curve for Model 252002,  Refer to Figure
3-4 and use the correction curve to account for adapter loss
when using the 50 ohm BNC Adapter.

e. Correction Curves for Model 95000 and 95207, Refer
to Figure 3-3 and use the correction curves to make correc-
tions for transmission loss whea using the Type N 50 ohm or
75 ohm Tee Adapters.

3-11. INTERFACE OPERATION

3-12. Remote programming Is accomplished by simul-
tanecusly shorting to commeon the Manual Disable and
the appropriate range lines on the card edge connector
located at the rear of the instrument. (In affect, when
Manual Disable Is brought to common, the front panel
switches are disconnected). Reler to Figure 3-3 and
Table 3-3 for a pictorial and tabular presentation of the
rear panel programming inputs and data output connec-
tions.

(SEE TABLE 3-1)
3-13, INPUT CHARACTERISTICS.
a. Interface input characteristics are given in Table 3-4.
b. IoputPull-Up, Allinput terminals have internal pull-up.
The current sourced by this pull-up when the input is brought
to a logic level O is included in the loading shown in the "Unit
Loading” column of Table 3-4.
¢ DC Analog Output.

1. Polarity; Positive with respect to instrument ground.
Erdl;cnnpﬁwmmﬂngmmﬁtunﬁnﬂkupmﬂmr
2. Source Resistance: 9K ohm.

NOTES

1. The Insertion Loss shown is that which exists betwoan
the input and output ports of the Tee.

2. ‘The RF Millivoltmeter meastires the input voltage of the
Tee.

32
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3.  Therefore, if the output voltage of the Tee is to be
determined, subtract the Insertion Loss determined from the
graph from the value that is indicated on the instrument.

4. Do not use the correction if terminated measurements
are required (ie., measurements with Model 952028-01A or
Model 952029-01A terminations installed on the output port
of the Tee).




OPERATION SECHONS
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Figure 3-1. Model 92EA Froat View

L

Figure 3-2. Model 92EA Rear View

33
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SECTION 3 OPERATION

TABLE 3-1. OPERATION CONTROLS, INDICATORS, AND CONNECTORS

Coatral, Indlcator Flgure und

or Connector Index Number Function

FRONT PANEL

FULLSCALE 311

Pushbuttons

mV dBm Depressing any full scale range push-

¥k +20 button selects the operating range.

1k +10

300 0

m -10

0 -2

1w -3

3 - 40

1 -50

LINE ON/OFF SWITCH 312 Turns the AC power On or OFF

LED Indicator 31,3 Amber light cmitting diode is lit when
the instrument is turned ON,

METER 31,4 Taut-band meter with two linzar
voltage scales and one logarithmic
dBm scale,

PROBE Jack 315 Provides a connection for the probe cable.

ZERO Control 31,6 Zeros the instrument on the three
most sensilive ranges.

EEAR PANEL

Fuse Holder 321 Fuse Holder.
0.2A, for 100/120 V;
0.1A for 220240 V,

AC Comnector 3.2 AC power connccion

Slidc Switches 32,3 Selects the proper operating voltage.

Analog Output 324 A DC voltage proportional to the meter
reading is available at these terminals.

Remote Connections 325 The card edge plug is intended lor use with
an Amphenol 225-22221-101 connector, or
eqwﬂ.hnLS&nlel:ﬂ»ﬂfmpndwgmtmm
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OPERATION SECTION 3

TABLE 3-2. MEASUREMENTS
Measurement Connectlon Requirements
- 10kHz- 12 GHz 952001A RF Probe
Voltage: 200uV-3V 952002 50 ohm BNC Adapter
Impedance: 50 ohms 952004 Probe Tip
Frequency: 10 kHz-12 GHz 952001  RF Probe
Voltage: 3V-300V 952002 50 ohm BNC Adapter
Impedance: 50 ohms 952004  Probe Tip
952005  100:1 Divider
In Line Measurements 952003 50 obm Tee Adapter (N)
: (F/F) (Optional)
- 10kHz-12GHz 952001A RF Probe
Voltage: 200uV -3V 952006 75 ohm BNC Adapier
Impedance; 75 ohms 952004  Probe Tip
Frequency: 10 kHz- 12 GHz 952001  RF Probe
Voltage: 3V-300V 952006 75 ohm BNC Adapter
Impedance: 75 ohms 952004  Probe Tip
G505  100:1 Divider
In Line Measurcments 952007 75 ohm Tee Adapter (N)
(Optional)
I UEAdS
Frequency: 10 Hz - 100 MHz 932016-1 RF Probe
Voltage: 2000V -3V 952002 S0 ohm BNC Adapter
Impedance: 50 ohms 952004 Probe Tip
Frequency: 10 Hz - 100 MHz 952016-1 RF Probe
Voltage: 3V-300V 952002 50 ohm BNC Adapter
Impedance: 50 ohms 952004 Probe Tip
952058  100:1 Divider
In Line Measurements 952003 50 ohm Tee Adapter (N)
(F/F) (Optional)
CA N

Overload Limits. The RF Probe supplied with the instrument is overload protected to 10 VAC, and 200 VDC. EXCEEDING
'THESE LIMITS MAY RESULT IN PERMANENT DAMAGE TO THE PROBE.

The 952002 50 ohm adapter should not be subjected to continuous overload of more than 3 volts (DC+AC,,), to ovoid excessive
heating of the terminating resistor. When voltages above these limits could be encountered, the 100:1 Voltage Divider is required.

WARNING
To avoid possible shock hazard when making handheld measurements with the RF probe tip, the probe housing MUST be
connected o a low-impedance ground using the grounding Jead provided with the probz. It should never be left disconnected
or attached to o return path that is floating or bot.

NOTE
When making measurements below 100 MHz, utilize the RF probe tip supplied with the instrument. When making meammnemsJ
ve 100 MHz, the probe tip should not be used. Connestion should be made directly 1o the probe’s center contact, with the
ground connection kept as short as possible.
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SECTION 3 OPERATION

CORRECTION FOR INSERTION LOSS

+2 83134|
m
T
7} 952003
o+l vl
o e
. 1952007
szt
B
300 500 700 1000 1500 2000
FREQUENCY - MHz
NOTES

1) The Insertion Lioss shown is that which exiss borween ihe input and owipet ports of the Tee.
1) The RF Millvoltmetes messures the input voltage of the Tec.

1) Therefore, if the output voltage of the Tee ls 1o be determined, subtract the Insertion Loas determined from the graph from the
value that & indicated on the inetroment.

4.) Do not use the correction if tsrminated MERSUrCMonis ar: required {i.c., messuremenis with Model 953028-01A or Model
952029-01A rerminations installed on the output part of the Tee),

Figure3-3.  Correction Curves for Type N Tee Adapler
Models 952003-01A (50 ohm), and 952007-01A (75 ohm)

CORRECTION FOR ADAPTER LOSS
FOR USE WITH RF PROBES:

952001, 9520041A AND 8520018
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‘_
O = N
2 -5
0 200 400 600 800 1000 1200
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831580004 Figure 34,
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OPERATION SECTION 3

TABLE 3-3, REAR PANEL PINS: UNIT LOADINGS AND COMMENTS
Pin Unit
No. Function Comment Commuand Londing
7 Man. Disable Disables Froni-Panel range selection 1] 01
16 1 mV range Selects range, provided that Manual o 0.1
15 ImV range Disable has also been selected. 0 0.1
14 10 mV range Selecting more than one range will 0 0.1
13 30 mV range result in incorrect indications. 0 0.1
12 100 mV range Range lines must be de-selected for 0 0.1
1 300 mV range manual operation. 0 0.1
10 1V range 0 01
9 3 V range 0 0.1
5 Common Power linc ground at rear pancl. N/A N/A
) DC Analog +10 V for full scale of "1" ranges; N/A N/A
+9.5V for "3 ranges.
TABLE 34, INTERFACE INPUT CHARACTERISTICS
TTL Logic Voltage Current Per
Series Level Level Unit Load
Standard 0 +/-07V +/- 1.6 mA®
Power 54/74 1 2410525V 40 uA
*The *-* current indicates current out of the input (the external command device must sink this curreat). A standard
power (serics 54/74) TTL output will sink and source 10 unit loads.

DATA OUTPUT AND EXTERMAL PROGRAMMING PIN ASSIGNMENTS
[] PROGRAMMING INPUT: GROUND FOR COMMAND
O DATA OUTFUT: DO NOT GROUND OR INTERCONNETT — MAY CAUSE DAMAGE.

=
g . = RANGE SELECT
ég 2 ] ;-
HE ‘ gﬁﬁgﬁgm-
12 3@ i.nE@m@@E@.n e 19 20 21 22

ABCDEFHIELMNMNPRSTUY WX TYI

L el 2 0]

Figure 3-5, Rear Panel Pio Assignments

37

www.valuetronics.com



THEORY OF OPERATION

SECTION 4

SECTION IV
THEORY OF OPERATION
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Figure 4-1. Functional Block Diagram

4-1. INTRODUCTION

4-2. The Model 82EA is a solid state, sensitive, accurate,
and sturdily constructed RF Millivoltmeter that is charac-
terized by high input impedance, excellent stability, and
low noise.

4.3. FUNCTIONAL BLOCK DIAGRAM DESCRIPTION
(Refer to Figura 4-1).

d4-4. The RF voltage 1o be measured by the instrument is
applied to a sensor, which converis the AF voltage toa
proportional DC voltage. The output voltage from the
sensor ranges from a fraction of a millivolt to volts, as a
lunction of the Input voltage level lo the sensor. To
recduce the effects of drift and residuals at very low
levals, the DC output voltage of the sensor is applied to
a solid state chopper, which converts the DC voltage to
8 94 Hz sguare wave with an amplitude proportional to
the DC voltage, The drive signals for the choppar are
provided from the analog section.

4-5. The analog section provides amplification, ranging,
and demodulation of the 94-Hz square-wave signal sup-

www.valuetronics.com

plied from the chopper. Ranging Is performed manually
by means of eight pushbuttons on the front panel;
remote ranging Is avallable by means of rear panel
programming connectors. The analog section also
receives a 752 Hz clock signal from the clock section;
the chopper and demodulator drive signals are derived
from this clock signal by frequency divider circults in tha
analog section. The DC output voitage of the analog
section is supplied to tha shaping section, where the
and demodulated DC voltage is converled 1o a
linear voltage used for driving the meler and the analog
output. The probe’s output ks inherently non-linear
belore shaping; It s true AMS on the lower ranges, and
peak-to-peak on the higher ranges.

4-6. Operating power for the instrument circults is
provided by the power supply. Line voitages of 100,
120, 220 or 240 volts, + /- 10%, may be applied to the
power transformer. Switches on the rear panel of the In-
strument allow the switching of primary winding connac-
tions in order to accommodate the various input
voltages. The secondary windings of the power trans-
former furnish power to rectifier regulator circuits that
develop regulated +5, -5, + 15, and -15 voits for opera-
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Figure 4-2. Amplifier Circuits Block Diagram

tion of the other circults in the Instrument.
4-7. DETAILED CIRCUIT DESCRIPTIONS

48, In the following paragraphs the circuits of the instru-
ment are grouped by function as follows: Sansor,
Analog (included chopper, amplifier, demodulation and
driver), clock, ranging, shaping, and power supply.

4-9. SENSOR.

The RF probes used with the instruments arc unlerminated,
high input-impedance devices. The RF voltage applicd to
the probes is rectified by a full-wave detector employing
factory selected diodes with special characteristics, includ-
ing low capacitance and controlled thermal offsets. The
resulting DC voltage is a function of the applied RF Voliage.
4-10. A full-wave detector, uniike a single diode detec-
tor, permits measurement of highly asymmetrical

waveforms without substantial error. When a valiage of
‘such waveform s impressed on & single diode detector
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circult, whether or not the portion of the waveform that
“tyrns on” the diode Is restricted to the square law
reglon of the diode's characteristic, the recovered DC
voltage Is dependent upon the phase of the input volt-
age. Consider & positive pulse of low duty cycle ap-
plied to the anode of a diode detector. The recovered
DC voitage is a function of the polarity, amplitude, and
duration of the pulse. if the pulse Is inverted, It drives
the diode into a reverse blas condition and the
recovered DC voltage is near zero. A full-wave detector
circult, on the other hand, yieids an equal amount of DC
irrespective of the polarity of the input pulse. The RMS
voltage of a pulse obviously does not depend upon the
phase of the pulse. The response of a single diode
detector, square law characteristic notwithstanding, can-
not reflect this; a full wave detector circult does.

4-11. Probe response Is true RMS for inputs below 30
mV. Above this voltage level, the probe response
gradually changes, approaching peak-to-peak at the
higher levels. However, the voltage data Is digitally
shaped In the Instrument to indicate RMS voltage,
provided that the input is reasonably sinusoidal, as Is
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the case with CW and FM signals.

4-12. The probe body has been designed to minimize
noise. The probe connects to the instrument through a
low noise cable.

4-13, CHOPPER CIRCUITS.

The chopper board contains four solid state switches, which
are used to convert input DC voltage to a 94 Hz square wave,
The switches are controlled by 94 Hz chopper drive signals
supplied from a frequency divider chain in the analog seetion.
Potentiometers A4R4 and A4RS provide means for adjusting
the chopper to zero output with zero input. Use of a solid
state chopper climinates most of the undesirable charac-
teristics of electromechanical choppers (2.2, contact wear,
bounce, and contamination), The output of the chopperisa
balanced 94 Hz square wave that is directly proportional to
the DC voltage applied form the seasor.

4-14. AMPLIFIER CIRCUITS.

Refer to Figure 4-2, The balanced 94 Hz square wave signal
from the chopper is amplified by operational amplificrs
A2U6, A2U8, A2U10a and A2U10b. The gain of the opers-
tional amplifiers A2U6, A2U8 and A2U10a is contralled by
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adjusting feedback to the amplifier through multiplexer
AZU7 and = resistor network. The signals R0, R1 and R2,
from the ranging section, applied through gates A2U% and
A2U9b, control the switching of input terminals D1 and D2
of multiplexer AZUT to two of eight points in the resistance
networks, thereby adjusting the feedback and the amplifier
gain.

4-15. The 84 Hz output of op amps A2U6 and A2U8 is
applied to the differential inputs of op amp A2U/10a,
which makes the signal single ended. This signal is
amplified by op amp A2U10b and associated circultry.
Multiplexer A2Ui11 adjusts the gain of this op amp in
eight steps, under control of signals RO, R1 and R2 from
the ranging section, to provided decade ranging In voli-
age. The nominal output for & full scale Input on each
range Is four volts, approximately, peak-to-peak (at
TP8). Separate potentiometers are provided for full
scale calibration of the Instrument on each range.
AZRT72 Is the Master Gain Control and A2R73 is used 1o
adjust for any large differences in the efficiency of
probes.

4-16. DEMODULATOR CIRCUITS.

Refer to Figure 4-3, A solid state demodulator, consisting of
switches A21/12a and A2U12h, converts the amplified and
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Figure 44. Ranging Circuits Biock Diagram

scaled 94 Hz square wave signal back to DC. The
demodulator is driven by a 94 Hz demodulator drive signal,
which is synchronized with the 94 Hz chopper drive signal. A
gynchronous, sampling type demodulator cirenit is used, with
the sample being taken at a point well removed from the
chopper switching points. The demodulator is followed by
the high input impedance buffer A2U26c to reduce loading
of the sampling capacitor A2C16 to negligible propaortions.
Output DC is supplied to A2U24c¢ in the shaping section.

4-17. DRIVER CIRCUITS.

Chopper and demodulator drive signals are derived from a
752 Hz signal supplied from the clock circuit. A201 shifts
the clock voltage fram the zero to plus five voll level (used by
the shaping circuitry), to a +5 and -5 volt level used by the
chopper circuitry. Flip-flops A2U14a, A2U14h, A2U16a
and A2U16b divide down the 752 Hz signal 1o 94 Hz, and
gates A2U13a, A2U13b and A2U13c shape the 94 Hz
demodulator signal. Figure 4-3 shows the derivation of the
chopper and demodulator drive signals from the 752 Hz clock

signal.
4-18. CLOCK CIRCUITS.

Refer to Figure 4-5. A crystal controlled oscillator (A2U19a,
b, ¢ and erystal Y1), provides 96 kHz clock pulscs. This 96
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kHz square wave is frequency divided in the binary counter
AZU2D 1o produce clock signals for both the analog and the

4-19. RANGING AND PROGRAMMING CIRCUITS.

Refer to Figure 4-4. Ranging of the instrument is performed
manually by means of the eight pushbutton switches on the
front pancl. Whien a range is selected, one section of A152
"shorts” to ground inputs to the range encoder. The range
encoder comprises A2U15a, AZU15b, and AZU17, and will
generale a hinary range code on lines R0, R1 and R2. This
range code is used by both the amplifier circuitry and the
shaping circuitry to sclect the appropriate signal processing.

4-20. Remote programming is accomplished by simul-
taneously shorting 1o common the Manual Disable and
the appropriate range lines on the card edge connactor
located at the rear of the instrument. Shorting the
Manual Disable line tumms off A20Q2, causing the latter to
disconnect the front panel switches. Shorting the
Manual Disable line also enables buffer A2U1B, allowing
it to transmit ranging information from the card edge
connector 1o the range encoder.
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4-21. SHAPING CIRCUITS.

Shaping is used to lincarize the output of the dinde sensor.
(The conversion of RF to DC in the sensor is virtually square
law for the lowest ranges, gradually becoming quasi-lincar at
(hree volts). The shaping circuit of the instrument uses data
stored in ROM A2U22, and a dual slope integrator, to
lincarize the output of the sensor,

422. Shaping is achieved In four phases. Phase 0 in-
tegrates the input signal. Phase 1 combines the input
with the shaping data. Phase 2 samples and holds the
shaped and comected output. Phase 3 ressts the circult
for another cycle. The phases are controlled by the out-
put of demultipiexer A2U21. Refer to Figure 4-5.

4-13, Phase 0 occurs whan Q0 of the demultiplencar
A2021 is low. During this phase, the DC voltage from
the demodulator is applied to the integrator A2U10d
through switch A2U24c. The integrator output starts at
zero before ramping to its final value. (A voltage of -4 at
TP24 will causa the Integrator output voltage at TP26 to
be approximately +5 voits at the end of Phasa 0).

4-24. Comparator A20129 measures the polarity of the in-
tegrator at TP26 and gives an output of either 0V or 5V
for a negative or a positive integration, respectively. The
polarity information is stored in flip-flop A2U30a and Is
usad to determine the polarity of the voltage reference
&t pin 1 of A2U28a. A2U23 is a stable voltage source.
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A20)24a and A2U24b are switches that configure
amplifier A2U26a as either non-inverting or inverting,
thus changing from (+) to (-} the polarity of the voltage
derived from the reference.

4-25, Phase 1 occurs when Q1 of the A2U21 demul-
tiplexer is low. This signal Is inverted in A2U28a to pro-
vide a clock to the flip-fiops A2U30a and A2U30b. The
clock latches the polarity information Iinto A2U30a and
also sats Q2 of AZU30b low.

4-26. The Phasa 1 signal addresses ROM A2U22. The
ROM Is addressed also by RO, R1 and R2 (the range
lines, which set shaping appropriate to the range cur-
rently in use), and by JA and JB (the shaping jumpers,
which program for variations in sensor shaping). ROM
A2U22 also receives signals In a binary sequence from
counter A2UU20, Shaping data stored in the ROM are
recalled and converted in DAC A2U125 Into the shaping
signal. The shaping signal is of the opposite polarity to
the input signal. Closing switch A1U27b allows the shap-
ing signal and the input signal to combine in the in-
tegrator. (A2U27b is closed by the Phase 1 signal
“or-gated"” with the output of A2L130b).

427. As just noted, the shaping signal and the input sig-
nal are of opposite polarity. The integrator therefore
ramps toward zero volts at a rate proportional to the
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Figure 4-6. Power Supply Circults Bleck Diagram
shaping signal's ampiftude. switches discharge their respective

4-28. Phase 1 closes switch A2U27a, allowing the refer-
ence voliage 1o be integrated in A2U10c, the output in-
tegrator. The output integrator provides a shaped signal
that drives the meter and the DC analog output by way
of A2U26d (a high impedance unity gain buffer). The
time constant of A2RE8 and A2C21 delays the closing of
switch A2U27a in order to mask the nolse caused by the
shaping process when there is zero input. A2R71 adjust
for the tolarance of the integrator capacitor.

4-29. During Phase 1 the comparator A2U29 detects the
zero crossing of the Integrator. When the 2ero crossing
is datectad, the output integrator switch A2U27a is
openad, halting the Integrator A2U10c at a voltage
proportional to the sum of the shaping and the input vol-
tages. The output of the comparalor, and the output of
the comparator flip-flop, are "axclusive or-ad” In
A2U28b. This signal resets filp-flop A2U30b, opening
both switches AZU27a and A2U27h.

4-30. During Phase 2, the Q2 output of demultiplexer
A2U21 closes switch A2U24d. This samples the output
of integrator A2U10¢ and holds the voltage in A2C20.

4-31. The Q3 output of demultiplexar A2U21 closes
switches A2U27¢ and A2U27d during Phase 3. These
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respective integrator
capachors, lsaving the integrators raady for another
shaping cycle.

4-32. POWER SUPPLY CIRCUITS.

Refer 1o Figure 4-6. The power supply circuits provide DC
operating power for all other circuits of the instrument.
Regulated output voltages of + 15, -15, +5 and -5 volts are
supplicd. Line voltages of 100, 120, 220, and 240 volts, +/-
10%, 50 to 400 Hz can be accommodated.

4:33, AC power Is applied 1o the primary windings of
power transformer A1T1 through the Line switch A183,
and the two section line voltage switch A151. The latter
changes the transformer primary winding connections
as to accommodate the avallable line voltage.
Fuse A1F1 protects the power-supply circults against
overload. The voltages developed In the secondary
windings of the power transformer are applied 1o three
reciifier regulator circults on the main printed circult
board A2.

4-34. The +15 V and -15 V supplies are similar. Input to
each supply consists of 20 V, supplied by a separate
secondary winding of the power transformer. In each
supply, the applied AC is rectified by the bridge rectifier
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A2CR1, fitered by A2C1 and by A2U17 and A2U2.

4-35. Regulated +5 V and -5V operating suppiies for the
chopper and analog circuits derive power from the regu-
lated + 15V and the -15 V supplies, using regulators

A2U4 and A2US, Thus, the supplies for these more sen-
sitive circults are Isolated from the less sensitive circults.

436, Regulated +5 V for the dighal circults Is provided
by a separate 5 VDC supply, powered by the third
secondary winding of the power transformer. This fur-
ther isolates the sensitive input circultry from nolse
caused by the digital circultry. The applied AC Is rec-
tified by the bridge rectifier A2CR2 to develop 11 VDC,
at A2C3. This fitered DC Is convertad to +5 V by

regulator A2U3.
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SECTION 5

SECTION V
MAINTENANCE

5.3, SAFETY REQUIREMENTS

54, Although this Instrument has been designed In ac-
cordance with international safety standards, general
salety precautions must be observed during &ll phases
of operation and malntenance of the instrument. Fallure
to comply with the precautions listed In the Safety Sum-
mary located In the front of this manual could result In
serlous Injury or death. Service and adjustments should
ba performed only by qualified service personnel.

5.5, TEST EQUIPMENT REQUIRED

ﬂMﬂWhlﬂd in Table 5-1.

5.7, CLEANING PROCEDURE
£.8. CLEANING.

Painted surfaces can be cleaned with a commercial, spray-
lype window cleaner or with a mild soap and water solution.

CAUTION
Avoid the use of chemical cleaning agents which might
damage the plastics used in the instrument. The
recommended cleaning agents is @ solution of 1%
mild detergent and 99% water.

5.9, REMOVAL & REPLACEMENT PROCEDURES

5.10. INSTRUMENT COVERS.

a. Disconnect the power cord and all cables from the
instrument.
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b. Remove the two screws located at the rear of the cover.
¢ Slowly lifi the cover up and to the rear.

d.  Turn the instrument over and remove the bottom cover

e To replace the covers reverse the removal procedure.

5-11. AF PROBE REPLACEMENT.

If it is necessary to change probes for any reason, the
instrument's calibration MUST be rechecked. In most cases,
the instrument must be recalibrated. If the RF Probe sup-
plied with the instrument is exchanged for a Low Frequency
Probe, recalibration is required.

.12, INSPECTION PROCEDURE

5-13. f an equipment malfunction ocours, perform a
visual Inspection of the instrument and RF probe. |-
spect for signs of damage caused by excessive shock,
hardware and parts, loose electrical connections, electri-
cal shorts, cold solder connections, or accumulations of
dirt and other foreign matter. Correct any problems dis-
covered, then perform the performance tests to verify
that the instrument is . If & malfunction per-
sists or the instrument talls any of the performance lests,
refer to the adjustment procedures. After it has been ad-
Justed, perform the performance tests again lo verify in-
strument operation. If the instrument can not be
mgﬂ,ﬁﬂsﬁmpﬁmmrﬁﬂwmﬂ
troubleshooting procedure.

5-14, PERFORMANCE TESTS
5.15. POWER SUPPLY TESTS.
Improper operation of the instrument may be caused by
incorrect DC operating voltages. Perform the power supply
tests as follows.

WARNING

Line voltages up to 240 volts, AC may be encountered
in the power supply circuits. To protect against electri-
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SECTION 5 MAINTENANCE
TABLE 5-1. MAINTENANCE TEST EQUIPMENT
EQUIPMENT SPECIFICATIONS SUGGESTED MODEL
Sigral Genemior 125 kehiz - 175 MHa Boonton Model 103D
A50 khiz - 1040 MHz Boonton Model T02F-20
10 Mz - 1400 MHz HP B&60 AJC
Calibrator L MHz - /- 03% Boonton Model 264
Siotted line 50 otvm, 300 MHr - 9 GHz (G Type 900 LB
Deveetor .1 MHz - 1200 MEz Boomon Mods! 92008
40 MHz - 2030 MH:z GR Type 1241
Power Splitter Type N, DC 1o 18 GHz HF 11667A
Type N, DC o 18 GHz Weinschel Model 1870A
Type N, DC to 2000 Mz Micralab/FXR DA4FN
RF Power Meter JAMEH:-18GHz, 1.2% scc. Boonton 4200
1 MHz2-26 5GHz, 1.2% et HIP4355B8
Sweep Gonerstor Frequency mnge:
0.0 o 2600 MHz Waverek 2001
10 ke - 2600 Mz HP 8660 ASC
SWH Auvtolester 50 ohm, 10 MHz -4 GHz Wiltron Model E3NFS0
Crciliosoope 100 MHz, 2 channcl Tektronix Model 51038
Standard Male, Type N 1.2:1 VEWR Maury Micresave
Mismatch DCio 18 GHz Madde] 25600
DVM 35 digit, 1% accuracy Dats Precision
Muodel 1350

cal shock, ohserve suitable precawtions when connect-
ing and disconnecting test equipment, and when
muaking vollage meanirements.

a. Refer to paragraph 5-9 Removal and Replacement Pro-
cedures and remove the ingtrument covers.

b. Use a voltmeter and measure the voltage af the test
points listed in Table 5-2.

rmﬁ POWER SUFFLY TEST POINTS
— Tes Point ] Voliage:
AT + 50 +/- 5% VDC
ATIV2 +15.0 + /- 5% VDC
AITF - 150 + /. 5% VDT
AZTM + 50 +/- 5% VDO
AITPS = 50 +/- 5% VDC

5-16. INSTRUMENT CALIBRATION TEST.

Check the calibration of the instrument on each range using
a test voltage equal 1o the full scale value.
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5-17. PROBE TESTS.

1f a probe exhibits out of tolerance performance in these tests,
the user is urged not to attempt repair but to send the probe
back to the factory for repair or replacement.

5-18, PROBE SWR TEST.

s. Test equipment required: (Refer to Table 5-1).

1. Signal Generator.

2. Slotted Line.

3. Detector

5-19. Perform the lest as follows:

s. Comnect the slotted line to a proper signal source, and
terminate the line with the device to be tested, i.e., Booaton
Model 952003-A Tec Adapter and Boonton Model 91-15A
50 ohm Termination, or Boonton Model 952002-A 50 ohm

Adapter.
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500 POWER SENSOR

SHGMAL L1 wEINSCHEL
GENERATOR POWER SPLITTER
MODEL 1B7OR
OR HP1IGET A
OR MICROLAS /FER
Oa-4FH

= BOONTON
AEVM

500 TERMIMATION

AF PROBE WITH TEE
AMD 200 TERMINATION
[m 500 BNC mm]

BIQMT

Figure 5-1. Frequency Respoase Test Seiup

b. mmﬂﬂmmﬂhmﬂdﬂm 5.21. Perform the test as follows:
thumqrrbdngmund. 'l'he-prohcmpphmupmwba
ﬂmﬁrmmnmmnindﬁwhumdn s Connect the cquipment as shown in figure §-1.
tnmtilupedﬁuﬁm_n:mmhultmﬂupemimth:tm
Jevel to be set to the desired valoe. b. Setthe frequencyof the 10 10 MHz, and adj

. : X the output control for the desired test level, 1f the respanse
e Move the carriage of the slotted linc to a point of is to be measured at one level only, a test voltage of 100 or 200
mmhm,lhmtulpnﬁnufmvdmgc,md mV is recommended.
record the values.

quencies and levels, as required. generator and the reading of the instrument. Change the

frequency, in increments are desired, through the

5.20. PROBE FREQUENCY RESPONSE TEST. tmgpnflﬂtﬂlﬂ]]hﬂi:.bddiﬂ;thﬂ:f:rmﬂ:mdiﬂgm
the power meter constant.

d. Reverse the output ports of the power splitter and repeat
1. Sweep Generator. Step c.
2. Power Splitter. e. The corréct voltmeter reading is obtained at each fre-
quency by averaging the two readings. This virtually
climinates the influence of frequency differences of the two
ports of the power splitter.

f.  Further refinements can be made by filtering the cutput

53
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SECTION S
_ SPECIAL ADAPTER: BNC TO
TEKTRONIX @ AMPHENOL MICATPHONE CONMECTOR,
Siie BO-PL=2FT
| HORIZONTAL SWEEP
SWEEP
GENERATOR
101200 MHF
E LEVELING DC +i0 98m

AF PROBE WiTH TEE RDAPTER
AND 500 TERMINATION

oR
500 BNC ADAPTER

SWH ]

WEINSCHEL

WILTROM
MODEL BANFSO

AWH
AUTOTESTER

LELE T

Figure 5-2. Swept Frequency Response Test Setup

under lest, and all ports of the power splitter. The usual
corrections can then be made. These procedures are not
usually necessary, and shouid be donc only if the additional
accuracy is warranted.

5.21. SWEPT FREQUENCY RESPONSE AND SWR
TEST.

a. Test equipment required: (Refer to Table 5-1)

:
|

Power Splitter.

Standard 1.2:1, Mismatch Termination.

R

5.23. Perform the test as follows:
a. Connect the equipment as shown in Figure 5-2, and

temporarily connact the probe under test to the instrument.
Adjust the output control of the sweep generator for a read-

5-4
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ing of the instrument of 100 mV at a fixed frequency of 100
MHz

b. Calibrate one of the scope’s vertical input amplifiers for
a sensitivity of 100 uV/div. The other vertical amplificr
should be calibrated so that a change from 100 mV to 90 mV
applicd to the input of the probe under test will produce 2
vertical deflection of two divisions, This can be done easily
if a Boonton Model 26A RF Millivoltmater Calibrator is
available. The probe should be temporarily connected to the
output of the calibrator while output levels of 100 mV and 90
mV are alternately selected, and the sensitivity of the second
input amplifier is adjusted for a deflection of two divisions.

¢ Substitute the Standard 1.2:1 Mismatch Termination for
the aceessory under test, and calibrate the graticule of the
oscilloscope for an SWR of 1.2. Replace the accessory and
probe

d. Adjust the limits on the three bands of the sweep gener-
ator for coverage from 10 to 1200 MHz. Study the traces for

both frequency response and SWR (return loss).

e. Reverse the output ports of the power splitter and repeat
Steps cand d.

L Note that the permissible error for the frequency-
response trace expands with frequency. For meaningful
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MAINTENANCE
CHOPPER ASSY. I -
-
A4RS 18V
=13
ot
EE a0 ZR24
A2R2 ——
A2RES _ , R2ZE
ARRT2
e L0 L1011 [ Fieete s
FRONT PANEL: @- @2 i ) [
ZERD [AIRI 8y =By -@ | ——MAIN P.C.B[O.
I% - 1"/ i
I -
2RT3
B31340E
ADY| ot FUNCTION RANGE TMEALY ADJUST
ND + 0.5 %
a4R4
| | Aans | cHOPPER ADJ | mv 0 AVERAGE OF 2ERO Vi @ @9
2 |azaT3 DELAY ADJ 1000 my 1000my 165 s (@ FroM (50
3 | ami F““"'E'I’E;;"E'- | m o AVERAGE ZERO INDICATION
MASTER GAIN - —
4 |(azRTZ o
5 |AZRET RANGE ADJ 1 m I mv
& |AZR28|  RANGE ADJ 3 mv 3 mv
7 |AzR2S RANGE ADJ 10mv 10mv
B |A2R24 RANGE ADJ 0 mv 30 mv 4.00v a1 @3
3 |a2R3I RANGE ADJ 100 mV 100 mV
10 |AZR3O RANGE ADJ 100 my 500 my
Il |A2R70| WMETER FE ADJ 1000 mv 1000 mV
12 |[AZR2B RANGE ADJ 3000 my 3000 mY
QUTPUT WiTH 4.00v @ @4
13 [A2871 | INTEGRATOR v i v '
b gy i ADJUST d: ANALOG FOR 10.00V
+10.00v AT dc ANALOG TERMINALS
ia |azR29 RANGE ADJ 1000 mv 1000wy | o TR NPT == IOM OHUE
15 |aZRTO| METER F5 ADJ 1000 mV 1000 mv I000mY INDICATION
16 |n2R2E RANGE ADJ 3000mv 3000mV 3000my INDICATION
T |azRaT RANGE ADJ I my I mv 1.000mV INDICATION
I8 | AZR2E RANGE ADJ 3 mv 3 mv 3,000mV INDICATION
19 | AZR25 RANGE ADJ 10 mv 10mv 10.00mV INDIGATION
20 |A2R24 RANGE ADY 30 mv 30mv 30.00mV INDIGATION
21 |azR3| RANGE ADJ 100 mv 100 mv 100.0m¥ (NDICATION
22 [AZR30 RANGE ADJ 300 mv 300mv 300.0mv INDICATION

Figure 53, Adjustment Locations and Descriptions
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SECTION 5

results, the graticule should be marked with a grease pencil,
showing maximum permissible errors for the various fre-
quency bands as determined with a calibrated signal of, for
example, 1 MHz, and at levels above and below the sclected
test level. Note also that the recovered DC from the RF
pmb:,whinhiu.ppﬂadlurhtmndmﬁnltmpﬁﬁu,wiﬂ
vary as the square of the RF input level for test levels of 30
mV or less. Above 30 mV, the RF to DC conversion gradually
changes from square law to linear, and approaches a peak-
to-peak rectifier at an imput of 3 volts.

5.24. ADJUSTMENTS (Refer to Figure 5-3.)
5-25. CHOPPER ADJUSTMENTS.
Perform the adjustments as follows:
NOTE
The instrument must be turned on fornot less than one
howr and the instrument and its sensor must be af an
ambient temperature of 21 Cto 25 C.

a. Refer to paragraph 5-9 Removal and Replacement Pro-
cedures and remove the top instrument cover.

b. Remove the instrument “zero” potentiometer connector,
AlPL

¢. Connect the sensor to the adjustable signal source and
set the output of the source to zero.

d.  Set the two chopper adjustments, A4R4 and A4RS, Lo
their physical midpoints.

e. Connect the precision voltmeter to TP24 and note the
indicats

f. Adjust the A4R4 to decrease the voltmeter’s indication
of one half of that in Step d.

B Ad]mAMmhrhgth:indinﬁmmm.Thmwﬂl
be some fluctuation of the indication and averaging will be
required.

h. Re-connect the "zero” potentiometer connector, ALFL.
5.26. DELAY ADJUSTMENT.
Perform the sdjustment as follows:

a. Adjust AZRT3 so that the falling edge of the square wave
at TP20 is delayed 165 ms with respect to the falling edge of

5-b
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the squarc wave at TP30.
5.27. ZEROING ADJUSTMENT.
Parfomm the adjustment as follows:

s Turn the instrument "off” for at Jeast one minute. If the
meter pointer does not come to rest at zero, usc the zero
sdjustment screw in the lower center of the meter to bring the
pointer to zero. Turn the instrument "on”; be sure that the
instrument has stabilized al room temperature at least five
minutes before the following calibration is performed.

b. Set the instrument FULL SCALE range sclector to the
1 mV range and zero the instrument.

5.28. MASTER GAIN ADJUSTMENTS.
Perform the adjustment as follows:
5 Set A2R72 to the midpaoint of its range.

b, Setthe FULL SCALE range sclector to the 1 mV range,
apply 1.000 mV input and adjust A2R27 for 4,00 V at TP24.

e Setthe FULL SCALE range sclector to the 3 mV range,
zero the instrument, apply 3.000 mV input, and adjust AZR26
for -4.00 V at TP24.

d  Set the FULL SCALE range selector to the 10 mV
ummlheimtmml.applylﬂ.ﬂm?'mpﬂ,ﬂdaﬂjﬂ
A2R2S for 4.00 V at TP24,

e Setthe FULLSCALE range selector to the 30 mV range,
apply 30.00 mV input, and adjust AZR24 for -4.00 V at TF24.

f.  Set the FULL SCALE range selector to the 100 mV
range, apply 100.0 mV input, and adjust AZR31 for -4.00 V
at TP24.

' et the FULL SCALE range selector to the 300 mV
range, apply 300.0 mV input, and adjust AZR30 for -4.00 V
at TF24.

h. Set the FULL SCALE range selector to the 1000 mV
tange, apply 1000 mV input, and adjust AZR29 for -4.00 V at
TP24.

L Set the FULL SCALE range selector to the 3000 mV
range, apply 3000 mV input, and adjust AZR28 for 4,00 V at
TP24.
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5260, OUTPUT INTEGRATOR ADJUSTMENTS
Perfomm the adjustments as follows:

2.  Set the FULL SCALE range sclector to the 1000 mV
range, apply 1000 mV inpul and check for 4.00 +/- .10V at
TP 24, If the reading is not within tolerance repeat the
Master Gain adjustments. If the reading is within tolerance
perform step b.

b. Adjust AZR71 for 10,00 V at the DC ANALOG output.
5.30, RANGE ADJUSTMENTS.
Eerform the adjustments as follows:

8.  Set the FULL SCALE range selector to the 100 mV
range and apply 1000 mV inpul, adjust AZR29 for +1000V
al the DC ANALOG terminals.

b. Set the FULL SCALE range selector to the 1000 mV
range and apply 1000 mV input, observe the panel meter and
adjust AZR70 for 1000 mV.

¢  Sect the FULL SCALE range selector to the 3000 mV
range and apply 3000 mV input, observe the pancl metor and
adjust AZR28 for 3000 mV.

d. Setthe FULL SCALE range selector to the 1 mV range,
zero the instrument, apply 1.00 mV input, observe the panel
meter and adjust AZR27 for 100 mV.

e. Set the FULL SCALE range sclector to the 3 mV range,
zero the instrument apply 3.00 mV, observe the panel meter
and adjust A2R26 for 3.00 mV.

L Setthe FULL SCALE range selector to the 10 mV range,
zero the instrument, apply 10.00 mV, observe the panel meter
and adjust A2R2S for 10.00 mV,

g Setthe FULL SCALE range selector to the 30 mV range,
apply 3.00 mV input, observe the pancl meter and adjust
AZR24 for 30,00 mV.

b. Set the FULL SCALE range selector to the 100 mV range,
apply 100.0 mV input, observe the panel meter and adjust
AZR31 for 1000 mV,

i.  Set the FULL SCALE range selecior to the 300 mV
range, apply 300.0 mV input, observe the pancl meter and
adjust AZR30 for 300.0 mV.

www.valuetronics.com
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5.31. TROUBLESHOOTING

£.32. |nstrumant malfunction will generally be evident
from front panel indications. The problems will fall into
two general categories: selective failure of one subsys-
tem or catastrophic fallure.

5.31. Selective failure of one section of the Instrument or
out of speciiication will be evident from
manipulation of the front panel controls. For example,
incorrect or srratic indications would be evident from
the display readings.

5.34. Catastrophic fallures, on the other hand, would
genarally cause the instrument to be completely inopera-
tive. For Instance, if the power supply was not operating
propety, tha instrumant would not operate.

$-35. Further isolation of the problem requires some un-
derstanding of the simplified block diagram. Referlo

Section IV, read over the theory of operation and then

try to perform the procedures as some ap-

parent maltunctions may be commected by these adjust-
ments. Fallure to obtain a corect adjustment will often
help to reveal tha source of trouble. |f this does not cor-
rect the problem proceed with the troubleshooting sec-
tion below, When the problem Is locallzed to a specific
assembly or module refer to the troubleshooting proce-
dure as listed In Table 5-3 Troubleshooting Chart.

WARNING
Read the safety summary located at the front of this
manuial before attempting any troubleshooting proce-

5.36. TROUBLE LOCALIZATION

5.37. Many malfunctions are evident from the front
panel meter. Other front panel indications might Include
erratic or Incorrect meter readings. In each case the cir-
cuit most closely assoclated with the malfunction should
be tested TirsL.

5.38. Before troubleshooting the instrument refer to

5-9, Removal and Replacement Procedures
and remove the top and bottom Instrument covers.
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TABLE 53, TROUBLESHOOTING CHART.

Symptom

Troubleshoot

INSTRUMENT CAN
NOT BE ZEROED/
NO RESPONSE TO
RF INPUT/
INCORRECT RE-
SPONSE TO RF
INPUT

NO READINGS/
ERRATIC READINGS

NO READINGS/
ERRATIC READINGS/
CANNOTZERO
THE INSTRUMENT

Probe Troubleshooting (Refer to Paragraph 4-9).

a. Disconnect the probe from the instrument and measure
the resistance between the two pins of the probe connector.
The probe should read 10k to 20k ohms in one direction and
infinite resistance in the other direction.

b. If the probe resistance is not within tolerance, replace the

prabe. Refer to paragraph 5-24, perform the Adjustment
Procedure and paragraph 5-17, perform the Probe Tests.

c Irthapm_b:tesiﬂmhu&lhiumlurmu.ufutnpm
graph 5-24, perform the Adjustment Procedure and para-
graph 5-17, perform the Probe Tests.

d. If the instrument fails any part of the adjustment procedure,

refer to the specific circuitry troubleshooting procadure where
the adjustment failed.

Power Supply Circuitry Troubleshooting.
Refer to paragraph 4-36, Figures 4-6 and 7-2

a. Verify that the power cord is connected to the instrument
and an appropriale power source.

b. Verify that the LINE ON/OFF power switch is set to On
and the LED is lit.

¢. Verify that the line selector switches are set for the proper
voltage.

d. Verify that the fuse has not blown, and the proper fuse is
installed,

e. Refer to paragraph 5-15 and perform the Power Supply Tests,
f. Troubleshoot the Power Supply Circuitry.

g If the Power Supply circuitry tests OK, refer to paragraph 5-24
and perform the Adjustment Procedure.

Chopper Circuitry Troubleshooting.
Refer to paragraph 4-13, Figure 4-2 and 7-6.

a. Connect the oscilloscope probe to TFS.
b. Apply an appropriate full scale voltage to each range, observe
the oscilloscope

and verify that the proper voltage and waveform
15 present.
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TABLE 5-3. TROUBLESHOOTING CHART. (CONT)

Symptom

Troubleshoot

NO READINGS/
ERRATIC READINGS

NO READINGS/
ERRATIC READINGS

NO READINGS/
ERRATIC READINGS

. If the voltage and waveform are incorrect, troubleshoot
the amplifier circuitry.

d. If the voltage and wavefonm are correct, continue trouble-
shooling.

Amplifier Circuitry Troubleshooting.
Refer to Paragraph 4-14, Figure 4-2 and 74,

a. Connect the oscilloscope probe to TP,

b. Apply an appropriate full scale voltage to each
range, observe the oscilloscope and verify that the
proper voltage and waveform is present.

c. If the voltage and wavelorm are incorrect, trouble-
shoot the amplifier circuitry,

d. If the voltage and waveform are correct, continue
troubleshooting.

Demodulatar Circuitry Troubleshooting,
Refer to Paragraph 4-16, Figure 4-3 and 7-4,

0. Set the instrument to the 1000 mV range.

b. Apply 1000 mV RMS to the probe.

c. Connect 8 DVM to TP24 and verify that -4.0 VDC is present.

d. Apply 0V lo the probe.
. Connect a DVM o TF24 and verify that @ VDC is preseat.

[ If the voltage and waveform are incorrect, troubleshoot the
demodulator circuitry.

2 I the voltage and waveform are correct, continue tronble-

Shaping Circuitry Troubleshooting,
Refer to Paragraph 413, Figure 4-2 and 7-5.

a. Set the instrument to the 1000 m'V scale.
b. Apply 1000 m% EMS to the probe.
¢. Connect aDVM to TP24 and verify the 4.0 VDC is preseni.

d. Connedt the oscilloscope probe to TP21 through TF29 and
verify that the proper voltages and waveforms are present.

www.valuetronics.com
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TABLE 5-3. TROUBLESHOOTING CHART. (CONT)

Symptom

Troubleshool

ND READINGS/
ERRATIC READINGS

NO READINGS/
ERRATIC READINGS

NO RANGING OR
RESPONSE TO
PUSHBUTTONS
OR REMOTE
PROGRAMMING

e. 1f the voltages and waveforms are incorrect troubleshoot the
shaping circuitry,

£ If the voltages and waveforms are correct continue trouble-
shooting.

Meier Circuitry

Refer to Figure 4-1and 7-1

. Connect the DVM to the rear panel DC ANALOG OUTPUT.
b. Set the nstrument to the 1000 mV range.

c. Apply the following levels to the probe and verify that the DVM
indicates as follows:

DVM
2V
6V

wv

Level
200mV
G00mV
1000mV

d. 1If the voltages are incorrect troubleshoot meter circuitry.
¢. If the voltages arc correct continue troubleshooting.

Refer to Paragraph 4-18, Figure 4-5, 7-4 and 7-5.

Driver Circuitry Troubleshooting.
Refer to Paragraph 4-17, Figure 43, 7-4 and 7-5.

a. Connect the oscilloscope probe to TP21, TP20, TP9 through
TP11, TP13 through TP19 and verify that the proper voltages
and wavelorms are present.

b. If the voltages and waveforms are incorrect, troubleshoot
the clock or driver circuitry.

c. H the voltages and waveforms are correct, continue trouble-
shooting.

Rusging Circuitry Troubleshooti

Refer to Paragraph 4-19, Figure 4-4, 7-4 and 7-5.

a. Connect the oscilloscope probe to the following pins and
verify that the following levels are present for each range.

5-10
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MAINTENANCE SECTIONS
TABLE 5.3, TROUBLESHOOTING CHART. (CONT)
u17 U UlSa
Fin 13 Pinl Pim 13
Range mV RO R1 R2
0 1 0 0 0
1 3 1 0 0
2 10 0 1 1]
3 30 1 1 0
4 100 0 0 1
5 300 1 0 1
[ 1000 0 1 1
7 3000 i 1 1
b. Tf the voltages and waveforms are incorrect, troubleshoot the
¢. If the voltages and waveforms are correct, continue trouble-
shooting.

www.valuetronics.com
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PARTS LIST

#1. INTRODUCTION

Table 6-1. Manufacturer's Federal Supply Code Numbers

list the manufacturer’s federal supply numbers.

SECTION VI
PARTS LIST

SECTION 6

Table 62 Replaceable Parts. Lists all the replaceable

and includes: the reference symbol, description,
MEr_, MFr's Part No,, and the BEC Part No.

TABLE 61 MANUFACTURER'S FEDERAL SUPPLY CODE NUMBERS.

NUMEER
01121
012935
0260
;s
04713

NAME
Alles Bradley
Texas Instruments

Amphenol

RCA Solid State Div,
Motorola Semiconductor
Boonton Electronics
Panduit Corporation
Robinson Mugent, Inc.
Fairchild Semiconductor
Dialco Div. of Amperex

NUMEER

28480
329
32573
34430
51640
51791
54420
54425
55153
56289
s7se2
Tz
71450
73138
B389
91506
oI
SA217

NAME
Hewlett-Packard Corp.
Intersil, Inc.

REFERENCE
DESIGNATOR DESCRIFTION

SUB PANEL ASSY

ZERO POT ASSY 5K

SWITCH PUSHBUTTON ASSY
SWITCH POWER ASSY

PWA ‘92EA' PWR SWITCH

REAR PANEL ASSY

PWA ‘92EA' MAIN

PWA 92EA’ CHOFPER

PROBE PWA/CONTACT/CONN ASSY
PWA FROBE

www.valuetronics.com

FED.
CODE

04901
04901
(4001
04501
04901
D4am1
04501
(04901
04901
04901

091712018
091T1305A

P e

091712018
091713055

61
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PARTS LIST
042161016 REV: N* [G) PWA 'COMMON' CHOPPER
MODEL: COMMON
REFERENCE FED. MANUFAC TURER BEC
DESIGNATOR DESCRIPTION COonE PART NUMBER PART NUMBER
12 CAP PP 0, 1uF 10% 100V 27736 PPN 1-100-10 204148000
i (&) IG SELECTED QUAD SWITCH 04901 534223000 534233000
| TERMINAL 040 00 270 LG D&2ZM 8271 220:1071-000-230 510038000
F2 CONNECTOR PN T2TH #60-1621-02-03-00 477400000
RiG RES MFE1. 1K 1% 1/4W 19701 GO43EDS 1 KIOF A414568000
R4S RES VAR 25K 10% 0.5W 7338 T2PRZEK 3114000060
wuci SOCKET IC 14 PIN F1E08 741D ATA06A000
091713058 REV: A" PWA ‘9520018 PROBE
MODEL: 520018
REFERENCE FED. MANUFACTURER BEC
DESIGNATOR DESCRIPIION CODE PART MUMBER PART NUMBRER
cl CAP CER CHIP 1500pF T0% 100V 224443004,
c2-3 CAP CER CHIF 1000pF 10% 50V 61637 C1210C1 D2KENAH 224284000
cCR1-2 DIODE BATE2 530211004
R1-2(5EL) RES CHIP 180 OHM 5% 1/8W 01121 BCD1800S A3PR001TA
R34 RES CHIP TK 5% 1/8W o BCD1001d 336900214
092052008 REY. EF '9ZEN REAR PAMEL ASSY
MODEL: 92EA
REFEREMCE FED. MANUFAC TURER BEC
DESIGNATOR DESCRIFTION CODE PART NUMBER FART NUMBER
El FLUSE 210, [0 24) 260V 54430 MOL D2 545508000
FHI3) FUSE HOLDER 482117000
P2 COMNNECTIOR & CiR 06383 CE156F22-4-C 479446000
P3 CONN F COAX BNC B4430 LE-&258U 479123000
P CONNECTOR HOUSING 27364 22-01-2021 4794 5000
5 SWITCH ROCKER DPOT (GRAY) 7201-8)-I-G-E% 445322004
n TRANSFORMER BOWER o490 445071000 445071000
604 70200C REV: AC ‘92EA REAR PAMEL UNIT
MODEL: 92EA
REFERENCE FED. MANUFRACTURER BEC
DENGNATOR PESCEIFTICHN BART MUMBER PART NUMBER
Pl CONNECTOR LINE CORD B238% EACI0P A772R1000
a1 SWITCH DUAL SLIDE DPDT-DRDT 62388 A7208LFR RAAE2TR000

www.valuetronics.com
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092053008 REV: ©* 'Q2EA SUB PANEL ASSY

MODEL: §2EA

REFERENCE FED. MANUFACTURER BEC

CESIGNATOR DESCRIFTION CODE PART NUMBER PART MUMBER

M1 METER AND SCALE 554216000

Wé CABLE ASSY METER 04901 092054004 (92054004

002056004 REV  AA SWITCH PUSHBUTION ASSY

MODEL: 92EA

REFERENCE FED. MANUFAC TURER BEC

DESIGNAICOR DESC RIPTHON CODE PART WURRER PART MUMBER

52 SWITCH PUSHBUTTON 2 FOL ¥ POS D401 44529800A 48529800A

wa CABLE ASSY RANGE SWITCH 04901 571173008 571173008

092057004 REV: AA SWITCH FINAL ASSY POWER

MODEL: GZEA

REFERENCE FED. MANUFAC TURER BEC

DESIGHNATOR DESCEIPTION CODE PART NUMBER PART MUMBER

wa CABLE ASSY LED 04901 V2058004 092058004

092071004 REV: BB PWA POWER SWITCH

MODEL: 92EA

REFERENCF FED. MANUFAC TURER BEC

DESIGMATOR DESCRIPTION CORE PART WUBBER PART MUMBER

chl LED YELLOW DIFF 5082-4684 26480 HLMP-1 401 £55034000

09216800C REV: §* ZERC POI ASSY 6K

MODEL: 92E,

REFERENCE FED. MANUFACTURER BEC

DESIGHATOR DESCRIPTION CODE PART NUMBER PART NUNMBER
A31744TO0OA

R[5

RES VAR 5K 105 2W

www.valuetronics.com
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PARTS LIST
092155004 REV: U® PWA '92E MAIN
MODEL: 92E-54
REFERENCE FED. MANUFACTURER BEC
DESIGNATOR DESCRIPTION CODE PART HUMBER PART NUMBER
i-3 CAP EL 22000F 20% 35V 67582 KSM-2200-35 282351000
C4-6,12.15 CAP FL 100UF 20% 28V 54217 AM-25WE-101M 283534000
c7-N CAP Bl 10niF 20% 28Y 54217 SM-25VE-10-M 2a3334000
C13-14 CAP PE 0. 1UF 10% 200V 54289 19210492 234005000
C16,18-20 CAP PP O.1UF 10% 100V 27736 PRI 1-100:10 234148000
ci? CAP CER 150pF 10% 400V | ahde CE-151 274314000
€2 CAP MICH 240pF 5% 500V 14485 CODI15FD241S 200504000
CR1-2 DICDE BRIDGE KBRO2 15281 KEPOZ 232013000
CRAS DIDDE SIG 1N4DO1 04713 1Ma001 530151000
CRE DIODE HICHIDOT [INA283) 28480 HECH- 1001 5301 740010
cr7-1 DIODE SIG 1NP14 01288 IN9Y4 530068000
8 CONNM 2 CKT 5T .1CT 27264 22.10-2001 477361000
Ja CONNM 2 CKTS 10T 27284 22-10-2021 477341000
A HEADER & PN STRAIGHT Da3EA HPSS164.4-C 477346000
Ba? CONMM 2 CHT ST 1CT 27264 22:10-2021 477341000
n SOCKET SPRING COMP LEAD 072 33575 1-332070-7 479333000
J4 COMMECTOR 4 PIN STRAGHT 27204 22-04-2041 477373000
J5 CONN M09 CKT 87T POLZ.1CT 08384 HPSS100-9-C 477574000
Q1 TRANL PNF 23006 04713 2N3F08 52B074000
(a7 ] TRAMNS NPH ZNS088 BLUE 04713 2NE0ER 528047000
R1,12,14, RES MF 10,00 1% 14w 19701 S0AIED 1 OKDOF 241400000
R2.3% 57 RES MF 4.99K 1% 1 jawW 16701 SNAMEDARISOF 3412347000
5] RES MF 221K 1% 1/4W 19701 SOAMEDZN2 10F 341333000
Rd RET MIF 12.7K 1% 1AW 1970 BO43ED1 2KT0F 341410000
RE (RES MF 332 OHM 1% 1/4W 19701 SO43EDIIZROF 3412500060
Re-7 RES MF PO.OK 1% 1/4W 19701 SO43EDPONEOF 341492000
R0 RES COMP 12M 5% 1/4W 01121 CBi1268 343706000
RY RES MF 145 DUM 15 14w 19701 E043ED] A5R0F 41221000
R11,17.45, ME 100K 1% 1 /4w 19701 E043ED ] DOKDF 341500000
R13,15.1% RES MF 100K 1% 1/4W 19701 S043ED] KDOOF 341300000
Rid ME 221 OHM 15 14w 19701 S043ED22 ROF 341233000
Ri8.20 RES MF B.25K 1% 1/4W 19701 E043EDBK2E0F 341388000
R21,38 RED MF 1.00K 1% 104W 19701 S043EQT KDOOF 341300000
R22 RES COMP 1.1M 6% 1/awW o CB1155 343404000
F23.4d,.60, RES MIF 1008 1% 14w 19701 &043ED OKDOF 341400000
B24-31,72 RES VAR 25K 10% 0.5W 73138 TaPRISK 411400000
RAZ.35 RES MF 836K 15 1/4W 19701 S04 IEDSINE0F 341470000
EX] RES MF 707K 15 1/4W 19701 BOAMED TAKTOF 341 484000
R34.59, RES MF Z0.0K 1% 114w 19701 S04NEDZOKI0F 347429000
R3& RES M BT T 15 10w 19701 GO43EDSK] 10F 341348000
Ba7 RES WF 157K 1% 1/4W 19701 ED4MED 1 BETOF 341426000
RAfl RES MF 500 OHM 1% 1/4W 18701 SO43ECERORGP 341274000
R4 RESMF 133K 19 1/4W 19701 SO4IED K3I0F 341312000
R42 RES MF 200 OHM 1% 1/4W 190 BO43EDZ00ROF 341229000
R43 RES MF 267 OHM 1% 1/dW 197 S04NED2A TROF 341241000
Rad RES MFE 33.2K 1% 1/4W 19701 E0A3EDAIKIOF 341450000
ka7 RES MF 54,2 1% 1/dW 19701 SO43EDSAKIOF 341472000
HAB-4% REJ METWORK 3.3 2% 1.5W 10pin 71450 750-101-R3.3K 245030000
RED RES MF 100K 1% 1/aW 19701 S043ED10OKDF 341800000
R51.53.65 RES MF 221K 1% 1/aW 19701 EQA3EDD2TKOF 341532000
-1 RES MF 475K 1% 1/aW 19701 S0423ED TSKDF 241845000
RE4-55 RES MF 4. 75K 1% 1/4W 19701 S04IEDANTEOF 241365000
RE4 RES ME 15.0K 1% 1/dW 19701 E043ED SKODF 241417000
RES RES MF 511 OHM 1% 1/8W 19701 EO43EDS1 | ROF 241 248000
RHT-63 RES MF 20.0K 1% 1/4W 19701 5083EC20KD0F 341429000
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SECTION 6 PARTS LIST
0%2155004 REV: U* PWA O2E" MAIN [CONL)
MODEL: 92E-54
REFERENCE FED. MANUFACTURER BEC
DESIGNATOR DESCRIPTION CODE PART KUMBER PART NUMBER
R&4 RES MF 221K 196 1/4W 19701 S043ED22KT0F 341432000
R&6 RES MF 100K 1% TW 1970 S043ED 1 OKOOF 344 1 AO0G00
R&7 RES MF £5.3K 1% 114w 19701 S043ED4SKI0F 341463000
RéE RES MF 9.00K 1% 1/4W 197 SO43EDINDVOF 341392000
(10 RES MF 409K 13 1/dW 19701 S043EDADKOF 3415647000
70 HES VAR TOK 10% O.5W 73138 TIFRIOK 311328000
"1 RES VAR 8K 10% 0.8W 73138 T2PREK 111308000
Ry RES VAR 1M 20%. 0,50 73138 T2PRIM 311418000
ul & TEMGUIC VOLT REG POS 27074 LM7BMGCP 535042000
2 IS T9MGUIC NEG VOLT REG 07263 wh 7 PMGELUIC £35043000
P ] I UATAOSLUIC WOLT REG 07263 UATBDEUC £3571700A
ua [ TELOS VOLT REG 07283 UATRLDEAWC 535044000
us I 79008 VOLU REG 04713 MCTPLOSACTE AAENR0000
uaa (5] IC 3548 OF AMP SELECTED 04901 535052000 A35042000
u7 o 4208 4 CHAN DIF MULTPXR 32203 HEZO8CPE 5342566000
e IC 400185 SUAD 2 INPUT NOR 2736 COA0018E EXAA4TIVA
ug.zd I TLO74CN OF ANP GUAD o295 TLOP4CH 535082000
u IC 4108 CMOS CHAN MULTFIR 32293 iH& 1 BBCPE E34245000
vz IC 40&5A CMOS BILAT 5W (2735 C DaDSSAE 534078000
s IC A0B1E 2 INPUT MAND az735 CO40818E 534142000
U14,18,30 1€ 4071308 DUAL FUP FLOP 02736 D01 ABE S34R05000
WeAT IC 40138 CTMOS NAND GATE 02735 Chag] 28E 534325000
me 7415244 OCT BUFFSLINE DRVR 01295 ANTALIZAAN S34247000
e I 4011 QUAD 2 INFUT NAND 0Z7a6 CO401 TAE ERANFI000
o IC 40408 COUNTERDVIDER a27as CDADADRE 534275000
= IC 45548 DUAL | OF 4 DECODER 02738 Ch455688 534324000
22 PROM P2E A2 UZ2 MAIN oasm 534301008 634391008
=3 IS 1149 CLP ADJ PREC SHUNT REG 012¢s TL431CLP E35058000
24 27 1C 217 QUAD SPST CMOS SWITCH 178564 pE2Ied 54226000
26 | 7523 DA CONVERTER S1640 ADTEZAIN 535099000
uze IC 40¥0E QUAD EXCLUSIVE OR 02736 Ch4030BE SA444TIIA.
Uz IC 3140 OF AMP 535910000
ual IC ADTTH CMOS 2 INPUT OR 02736 COA07TBE 534141000
Wik 8 SOCKET I8 PN 0&778 ICN-DB3-53.5 473041000
Wu7,11,20 SOCKET IC 14 PN oaTTE ICN-163-53-G 473042000
®wWnsae SOCKET IC 14PN DATTS ICN-143-53-G 473019000
¥ui7.28 SOCKET IC 14 PIN Da7TE ICN-143:53.G 473019000
wie SOCKETIC 20 PIN 06774 IEN-203-52.5 473045000
X2z LOCKET IC 24 PIN Darrs Ch-246-34-G 473043000
XU2437 SOCKET IC 16 PIN 0sTTé ICN-183.53-5 473042000
¥l CRYSTAL 56,00 KHz 51791 CAVHRS, 0-C E47036000
0921 5800 REV: 8¢ TERO POT ASSY 5K
MODEL: 92E
REFEREMCE FED. MANUFACTURER BEC
DESIGNATOR RESCRIFTION CORE PART NUMBER PART NUMBER
RIS} RES VAR BK 10 2W A1144700A
W7P14) CONNECTOR HOUSING 4 CIR 27264 22-01-2047 479425000
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WARRANTY

Boonton Electronics (Boonton) warrants its products to the original
Purchaser to be free from defects in material and workmanship for a
period of one year from date of shipment for instrument, and for one
year from date of shipment for probes, power sensors and accessories.
Boonton further warrants that its instruments will perform within all
current specifications under normal use and service for one year from
date of shipment. These warranties do not cover active devices that
have given normal service, sealed assemblies which have been opened
or any item which has been repaired or altered without Boonton's
authorization.

Boonton's warranties are limited to either the repair or replacement, at
Boonton's option, of any product found to be defective under the
terms of these warranties.

There will be no charge for parts and labor during the warranty period.
The Purchaser shall prepay shipping charges to Boonton or its
designated service facility and shall return the product in its original or
an equivalent shipping container. Boonton or its designated service
facility shall pay shipping charges to return the product to the Purchaser.
The Purchaser shall pay all shipping charges, duties and taxes if a
product is returned to Boonton from outside of the United States.

THE FOREGOING WARRANTIES ARE IN LIEU OF ALL. OTHER
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. BE shall not be liable to any incidental or consequential
damages, as defined in Section 2-715 of the Uniform Commercial
Code, in connection with the products covered by the foregoing
warranties.

BOONTON

www.valuetronics.com
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