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Section [ Model 8900R

Table 1-1
RF CHARACTERISTICS POWER: 105 to 125 v or 210 to 250 v, 50 to 80 Hz,
RF range: 50 to 2000 MHz,
RF power range: 10 to 200 mw; may be increased AUXILIARY EQUIPMENT REQUIRED: -hp- 1404
through use of external attenuators or direction~ Oscilloscope or eguivalent.

al couplers.

RF power aceuracy: 1.5 db (£ 9.6 db with custom WEIGHT: net: 10 lbs. (4,5 kg); shipping: 13 lbs.
calibration curve.) (5.9 kg).

RF power precision: 0.1 db.

DIMENSIONS:
RF pulse width: > 0.23 psec.
5 T
Pulse repetition rate: 1.3 MHz maximum. ] g ; 5‘3—_1
o : NOTES]
) o8 § {;I vaosy ) DIMENSIONS IN INCHES
RF impedance: 50 ohms. [ 1y olaes AND [WILLIME TERS),
= i b ® (B) REAS APRON RECESS.
| ol (C) BETACHABLE POWER CORD.
RF VBWR: < 1.25. i g
| 3 i
Istzo(.:wd !
MONTITOR OUTPUT ’;%(as,n—-% P tz?q,a)mwai i-%%wﬁm
T OC REF QuT
Level: 0.2 vfor 20 mw input. SE E REAR -
’ by SiDE e fon:) 50 OHM
154,81 § [o] T
.l o £AmI
Impedance: 130 ohms nominal. g 1 L oy TemmATION
| S—
= - / T pemop
Bandwidth: 1 kHz to 7 MHz. L 2o BOWER CORD RECEPTACLE l..f7§§[.9-,mw.§ out

Table 1~1. Specifications
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Section I
Paragraphs 1-1 to 1-6

SECTION |
GENERAL INFORMATION

T1-1.  INTRODUCTION

L-Z2, The B30GB Peak Power Calibrator provides a
convenient means for measuring the peak RT power
of pulses in the range of 50 to 2000 MHz. The power
tevel is read out directly on the panel meter and is
independent of repetition rate {less than 1.5 MHz)
and pulse width (greater than .25 usec).

1-3. In operation, the 89008 provides the circuitvy
to compare an internal standardized de reference
level with the demodulated RF pulses. The compar-
tson is done visually on an oscilloscope. The meter
actually reads out the variable de reference level in
terms of milliwatts,

I-4. Complete specifications for the 88008 are given

in Table 1-1.

-5, INSTRUMENT IDENTIFICATION,

1-6. Hewlelt-Packard uses a two-section, eight-
digit serial number (on instrument rear panel) to
identify ing{ruments {§60-00000). The [irst three
digits are a serial preflix number, and the last {ive
digits refer to a specific instrument, ¥ the serial
prefix on vour instrument does not appear on the
title page of this manual, there are differences
between the manual and your instrument which are
described in the Appendix or in a Manual Change
Sheet included with the manual. ¥ the change sheet
is missing, the information can be supplied by your
local sales office.

T R YA IR

Figure 1-1. 89006B Peak Power Calibrator
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Figure 2-1

INSTRUCTIONS

L REMOVE TILT STAND FEET AND PLASTIC TRiM

2 ATTACH TRiM STRIP AND FLANGES, REEPING LARGE
NOTCH ON FLUANGE TO INSTRUMENRT SOTTOM

BOTTOM
COVER
FOOT
RELEASE
BUTTON
=

NOTCH

PLASTIC RACK
TRiM MOUNTING
(ADHESIVE BACKED) FLANGE

Figure 2-1. Rack Mounting Instrument

Model 38008
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Section [I

Paragrarhs 2-1 to 216

SECTION 1l
INSTALLATION

2-1. INTRODUCTION

2-2. This section containg information on unpack-
ing, inspection, repacking and installation.

2-3. UNPACKING AND INSPECTION,

2-4. Inspect instrument for shipping damage as

soon as it is unpacked. Check for hroken knobs and
connectors: inspect cabinet and panel surfaces for
dents and scratches. If instrument is damaged in
any wayv or [ails to operate properly, notify carrier
immediately (see warranty statement on the inside
front cover of this manualy. For assistance ~f any
kind, including help with instruments under warranty,
contact veur Hewlett-Packard field office.

2.5. INSTALLATION

2-6. This instrument may bhe rack mounted after
installation in a combining case (-hp- 1032A) or &
rack adapter [rame {~hp- 3060-0797), (See figure
2-1). The area not used by the instrument, in
either case, may be covered by a {iller panel

{-ap-~ 3060-0794). When rack mounting this instru-
ment, special provision must be made {or access to
the MON QUT and DC REF OUT connections which
are mounted on the rear panel of the instrument.

2-7, Connect the power cord to the power socket on
the rear panel of the 89008,

2-8. VENTILATION

2-9, The 88008 wtilizes solid state cireuitry. Heal
is digsipated through conduction and radiation. This
instyument has heen tested to operate satisfactorily in
ambient temperatures up to 35 C (131° F). Venti-
lation should be provided to avold exceeding this
temperature.

2-10. POWER REQUIREMENTS

2-11. The model 39008 can be operated from a 115
or 230 v £10%, 50 to 80 Hz source. An lnpul voltage
switch {115v-230v) at the rear of the instrument
selects the AC operation mode., A 3/10 amp fuse in
the AC line is used for 115 v operation; a 15/100 amp
fuse for 230 v operation.

2-12. THREE-CONDUCTOR POWER CABLE.

2-13. To protect operating personnel, the Nalional
Electyrical Manufacturers’ Association (NEMA)
recommends that fhe instrument panei and cabinet

be grounded. All Hewlett-Packard instruments are
equipped with a three-conductor power cable which,
when plugged into an appropriate receptacle, grounds
the instruments. The offset pin on the power cable
three-prong connector is the ground wire.

2-14, To preserve the protection fealure when
operating the instrument from a two-contact outlet,
use a three-prong to two-prong adapter and connect
the green pigtail on the adapter to ground.

2-15. REPACKAGING FOR SHIPMENT

2-16. The following is a general guide for repacking
for shipment. ¥ you have any questions, contact
vour local -hp~- Sales and Service Office (see lists at
rear of this manual).

a. Place instrument in original container if
available. If original container is not available. it
can be purchased {rom yvour nearest -hp- Sales and
Service Office.

If original container is not used:
b, Wrap instrument in heavy paper or plastic
before placing in an inner container,

¢. Use plenty of packing material around all
sides of instrument and protect panel faces with
cardboard strips.

d. Place instrument and inner container in a
heavy carton or wooden hox and seal with strong tape
or metal bands.

e. Mark shipping container with "Delicate
Instrument', "Fragile', etc.

NOTE: If the instrument is to be shipped to
Hewlett -Packard for service or repair, attach
to the instrument a tag identifying the owner
and indicate the service or repair to be
accomplished; include the model nuember and
serial number of the instrument. In any
correspondence, identify the model and serial
numbers,
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Figure 4-1

Model 3900B

2

Funetion Switch

This gwitch determines the operating condi-
tions of the 8%00B; for monitoring, calibrating
the instrument, or measuring.

Fuse - AC line. 0.3 amp for 115v input,
G.15 amp for 230v input.

Pilot Light

Peak RF Power Meter. This meter monitors
the internal, variable, d¢ reference voltage
level. The meter is calibrated in terms of
milliwatts and decibels with respect to 100 mw.

RF Input Connector. This type N connector
allows an RF source of power to be connected
to the 8900D for measurement.

Maximum power which may be connected
directly to this input is 2 watls peak
(1 watt average)}.

Video Output Connector. This connector is used
to connect the 89008 chopper output to a suitable
oscilloscope for the measurement - comparison
proecedure.

-~

10.

11,

12.

Video Null Controi. The Video Null Control is
used to balance out the effect of detector hias.

Fine Control

Coarse Control. These controls are used to
adjust the internal de relerence level which is
read out on the Peak RF Power Meter in terms
of milliwatts.

Bolometer Ouiput Connector. This connector is
used to connect a CW Power Meter to the 89008
for caltbrating the instrument. Normally this
connector has a 50 ohm termination (-hp-903A)}
connected to i, :

DC Reference Output. These two terminals
provide a DC output level directly related to the
internal DC reference level monitored by the
Peak RF Power Meter.

Monitor Quiput. This BNC connector allows the
unchopped output of the detector to be observed
{Function Switch in MON/CAL position). This
output is AC coupled via an emitier follower.
Thus a CW signal will not provide a dc reference
voltage.,

Figure 3-1. Operating Controls and Layout
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Section III
Paragraphs 3-1 to 3-12

SECTION 1l
QOPERATION

3-1.  INTRODUCTION

3-2, The 99008 Peak Power Calibrator provides a
simple means of measuring the peak power of pulsed
RF in the 50 to 2000 MHz frequency range. The
internal circuitry provides a calibrated de level which
ts read on the front panel meter in terms of milliwatis
and db, An internal detector demodulates the pulsed
RF input signal to be measured. An oscilloscope is
used to compare the adjustable de level and the de-
modulated pulses. The horizonfal line representing
the de level is adjusted to coincide with the pulse peak
to be measured. The 82008 front panel meter will
indicate the peak power.

3-3. CONTROLS AND INDICATORS

3-4, TFront and rear panel controls, indicators, and
connectors are shown in Fig, 3~1. Each controi,
indicator and connector is identified by a number to
key each to the identifying text below the photographs.

3-5. OPERATING PRECEDURES
3-8, With power connected fo the 89008 {sece para-
graph 2-10 for power requirements) rotate the func-

tion to the MON/CAL position.

3-7. This instrument requires no warm-up time.

CAUTION: DO NOT exceed power input limit
at front panel "RF IN' connector as specified
on the meter (2 WATTS PEAK OR 1 WATT
AVERAGE or damage WILL result. (See para-
graph 3-12 and Table 3-1).

3-8. MEASUREMENT PROCEDURE

3-9. Connect an oscilloscope to the VIDEO OUT
connector.

NOTE: The oscilloscope bandwidth required is
dependent on the waveshape being measured.
The vertical amplifier must be de coupled. For
optimum resolution use the highest practical
vertical sensitivity on all oscilloscope displays.

3-19. Check to see that the 50-ohm termination
{~hp- 908A) is properiy connected at the BOL OUT
connector on the rear panel.

3-11. Connect the source of RF pulde power to be
measured to the RF IN connector on the front panel
through a suitable attenuator or coupler, if required.

NOTES:
1. Aftenuators or couplers should be selected
to provide aftenuation as shown in Tabie 3-1.

Atftenuation F.8. Watts o8 dhm
) ¢l 200 {many 23
10 db 2 -0
20 db 20 -43
340 db 206 33
10 db 2000 -1}

Table 3-1. Attenuation Requirements

2. The attenuator calibration accuracy is
directly additive to the basic power measuring
accuracy of the 8800B. Precision pads of
known accuracy should be used.

3. Set the Function Switeh to the MON/CAL
position. The pilot light should light {indicating
power to the instrument) and the front panel
meter pointer should indicate within the CAL
marking on the meter scale. This operation
confirms that the dec reference supply and meter
movement are working satisfactorily.

3-12. With the source of RF pulse power {o the B800R
turned OFF, and the oscilloscope set to "free run',
adjust the VIDEO NULL contrel until the {wo horizon-
tal lines, observed on the oscilloscope, are superim-
posed (See Fig. 3-2). This operation balances out the
detector diode bias from the video waveform which
might otherwise be read as RF power.

Y PR
4 G RS

t \ R
>E EFGRE [ADJUSTMENT
s I
HULE CONDITION
# 3

Tt

Figure 3-2. Null Adjustment
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3-13. Turn ON the source of RF power to the BIG0RB.
3~14.. Set the Function Switch to the MEAS position.

3-15., With the oscilloscope de coupled, synchronize
the sweep, if possibie, from the pulse source with

the sweep time set to provide optimum visual obser-
vation. If necessary, use the internal synchronization
of the oscilloscope.

3-16, Using the COARSE and FINE controls, adjust
the dc reference voltage until the adjustable hori-
zontal line coincides with the peak of the pulse as
displayed on the oscilloscope (See Fig. 3-3).

NOTE: For optimum resolution, use the
highest practical oscilloscope vertical sensi-
tivity. Keep the trace in view with the vertical
position controel.

‘Jr/aoc REF

_DETHCTGR

QUTRUT

A
.

Figure 3-3, Pulse Measurement

3-17. Read the peak power on the front panel meter.
If external attenuation is used, determine actual
peak power using Tahle 3-1.

NOTE: The reading observed on the mefer is
accurate within £ 1.5 db, This reading may be
applied to the Custom Calibration Chart (Fig.
3-43, furnished as an accessory with the 89008,
for a peak power azccuracy of + 0,6 db. These
accuracies are based on absolute worst case
errors.

3~18. The NULL control need not be adjusted for
repetitive measurements,

3-19. USING THE DC REFERENCE OUTPUT

3-20. The DC REF QUT connector is provided to
permit use of a chopping system operating at other
than line frequency, if desired. Tor this operation

it is necessary tc deactivate the internal chopper and
make a connection between the detector diode output
and the VIDEO OUT connector. This is accompiished
by removing the chopper {Gl) and instailing an octal
piug with a jumper from PIN 7 to PIN 8. The exter~
nal chopper can be connected with one arm to the DC
RET OUT connecteor, and the selecting arm to an
oscliloscope. Tf a dual frace oscilloscope is used,
the external chopper may be eliminated by connecting
the 89008 outpuis (VIDEO OUT, DC REF OUT) to the

3-2

Model 3900R

two vertical inputs of the oscilloscope with the ver-
tical amplifiers set to the same sensitivily,

3-21. Another application of the DC REF OUT con-
nector {s the measurement of "one-shot'" or non-
repetitive waveforms. Plotting a curve of Peak RF
Power Meter readings vs, DC REF OUT vollage
produces a calibration of IC output in terms of Peak
RT Power.

3-22. With this information, Peak RF Power of non-
repetitive, or even repetitive, waveforms can be de-
termined from visual records made with an oscillo-
eope Camera.

3-23. OPERATIONAL GUIDE

3-24, In the practical application of the 89008, the
following information should assist in providing
maore accurate results as the capabilities and
limitations of the insfrument are expanded upon,

3-25. ACCURACY.

3-26. A hasic objective of the 89068 is fo provide a
peak power measuring instrument of sufficient ac-
curacy to serve as a working standard without the
usual rigorous limitations of standards laboratory
equipment. The high quality, forward biased diode
is an order of magnitude more stable, environmen-
tally, than an uncompensated holometer or calori-
meter.

3-27. While the specified accuracy of the Peak Power
Calibrator is #0. 6 db when using the Custom Calibra-
tion Chart, utilization to a higher degree of accuracy
by virtue of its inherent stability, is both practical
and recommended., The +0,6 db figure is based on
absolute worst cage error., It is also based on a
minimum of standards eguipment to perform a cali-
bration. With high quality standards laboratory type
equipment for calibration, operafion to ahout =0.3 db
worst case error is considered practical.

3-28., The worst case errors are contributed by the
following.

a. Measurement of the 16 db {normal) path
attenuation from the RF IN connecfor to the CW
standard cuiput (BOL OUT) connector,

b, Power Meter.
c. Input VSWR reflection error. The typical input

VSWR over the 8300B frequency range is shown in
Fig, 3-5.

d. Meter tracking and repeatability errors,
e. Operator readout.
f. Pogsible aging of the detector diode.
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Figure 3-1, Typical Input VEWR

3-28, Reviewing the [factors that can cause vrrors in
the measurement, it can be seen that some llems are
more difficult to correct than others,
use of accurate standards laboratory gquality nstru-
ments and obsarving the following suggestions, very
accurate measarements can be made:

However, by

a. Calibrate the 16 db (nominal) attenuation path
to an accuracy of =0.1 dh or better. {See par 5-22

by, Use a 1% or better OW power meter. (-hp-431C).

C. Calibrate the instrument at the power level to
he measured to eliminate meter tracking errors.

d. Tune the input circuit to a VEWR of 1. 00 to 1.

The ahove sieps should permit operation to a
0.3 db worst case error in the basic range of the
instrument.

3-.30. CUSTOM CALIBRATION CHART,

3-31. The Custom Calibration Chart (Fig. 3-3)
supplies correction for errors attributable to the
[requency sensitive components in the RF circuitry
of the instrument. This chart information is obtained
by maintaining a constant 100 mw {0 db) input to the
Peak Power Calibrator and plotting the required
meter corvection over the frequency range as mea-
surements are made,

3-32, The worst case errors due to [reguency sensi-
tivity add up to = 0.7 db and are contributed by the
following elements:

a. The power divider.

PEAK POWER CALIBRATOR
Type No. B30OGS Serial No Date
CALIBRATION CHART ABSOLUTE ACCURACT WiTH CHART: 106¢b
1 T I

GE t i 3 f

I e i

-1 4

-0a : e e 7

e -
ot

-02 : q

R — i

-0

BT

30 154 200 300 200 300
FREQUEHCY (me)

o

Figure 3-5. Typical Custom Calibration Chart
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Paragraphs 3-29 to 3-36

b. The 10 ¢b attenuator.
C. The diode detector.
d. Associated connectors.

3-33. IMPORTANCE OF THE OSCILLOSCOPE,

3-34. A basic factor in the philosophy of the 39008
is that of actual abservation of the puise waveform
during the measurement.  While this reguires the use
of & suitable auxiliary nscilloscope., it is considered
important in the reduction of subtie errors: some of
which are variations in pulse width, rate. or shape.

It has an inhevent advantage. in permitting measure-
ment of intermediate levels of power in a complex
waveshape., The operator may ignore characteristices,
such as overshoot, i they contribute nothing to the
effectiveness of his system. or he may measure them
as he chooses. In some applications, the user may

be monitoring the effectiveness of a svstem at the time
the measurement is made in an effort to correlate
asystem performance to peak RF power., K then
becomes lmportant that he verify that the outpul

power has not changed by even a few tenths of a db

at the time of the reading. A typical oscilloscope dis -~
play from the 89008 during a measurement 15 shown

in Figure 3-6.

D C| REFERENCE

\‘/Dérecma

ioDE
QUTRUT

oo .
-

i
A
:

it

Figure 3-6. Typical Oscilloscope Display
3-35. EFFECT OF B8500B CHOPPER ON OSCILLO-
SCOPE WAVEFORMS.

3-36. The 60~cycle mechanical chopper effects the
demodulated oscilloscope waveforms of some double
pulsed R¥ signals and pulsed RF signals having a
fong duty cycle. This effect is caused by normal
contact hounce. The decay time for the bounce some-
times approaches 600 usecs. Figure 3-7 shows a
Lypical chopper waveform. The effect of contact

) -

Figure 3+7. Typical Chopper Waveform
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bounce can be observed at points marked "A". During
the measurement of a double pulsed RF signal the

oscilloscope waveform will appear as shown in Fig. 3-8,

EFFECT OF
CONTACT BOUNCE

Tt

Figure 3-8. Effect of Contact Bounce

As a result of contact bounce, the db reference line
will not be a straight line. When such a discontinuity
resulting from contact hounce exists, several methods
can be used to avoid incorrect measurements. The
first method would be to synchronize the oscilloscope
from the pulse video source. A second method is
shown in Fig. 3-8 would be the use of a convenient
oscilloscope graticule line as an extension of the
correct dc reference line. Another method would
involve experimenting with the internal horizontal
gweep (when the sync from the pulse source is not

34

Model 82008

available} and the triggering of the sweep {o obtain a
straight de reference line.

3-38. MONITOR OUTPUT,

3-38. A two-stage emitter follower isolating circuit -
connects the detector diode output to the rear panel
Monitor Cuiput connector {MON QUT) with an imped-
ance of 150 ohms n the MON/CAL paosition of the
function switch. This makes the detector output
avatlable for waveform monitoring or other purposes
such as external oscilloscope synchronization. The
bandwidth of 1 kHz to 7 MHz in the amplifier produces
useful reproductions for a variefy of pulse shapes.

A typical frequency response of this cireuit from the
RF IN connector to the MON QUT connector is shown
in Figure 3~8.

5'°

2

~ g

2ol e N
5

Yoo
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w IHE (1174 WOxXH T IMHZ WOMHT
[

VIDEQ SIGNAL FREQUENCY

Figure 3-9, Modulating Signal Frequency Response
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OPERATION
SECTION 1V

4-1. DEFINITION OF PEAK POWER

4-2. The 88008 Peak Power Calibrator measures
peak power as contrasted 1o average power measured
by conventional holometers and calovimeters., The
relationship between peak and average power may be
defined as follows:

P X Duty Cvele.

Pave peak
4-3,  Duty cvele is the fractional time a pulsed
source is turned on. I the source were turned on
100% of the time, the duty cyele would be 1 and peak
power and average power would be equal. Peak
power, then, could be explained as the average power
that would exist if the pulsed source were left on all
the time. I is not the instanlaneous pesk power or
envelope peak power that exists at the peak of the RF
voltage waveform. Assuming a sinusoidal CW source
with an average power of 1 watt, the peak power rating
of the source is 1 watt also. If the source 1s turned
off 50% of the time, the average power will be 1/2
watt, whereas the peak power rating remains 1 watt.

4-4, METHOD OF MEASUREMENTY

4-3, Tor a sinusoidal CW source it is generally
agreed that:

P _ Erms2 - ('707 Epeak):2 (Epeak)z
ave i

oug Rout: 2R out

4~6, The average power and peak power of a source
are egual if the duty cycle is 1. The voltage wave-
forms, then, must be identical for the duration of
time the source is turned on, assuming a system of
constant characteristic impedance or R,. The peak
voltage of the CW mode will be the same as the peak
voltage when the source is pulsed, evern though this

is not the parameter to be measured., If is, however
a means of correlation between the two., Employing

a device known as the peak detector, we have an ele-
ment which will respond identically, for a duration

of time, to both a CW and a pulsed source of the same
power rating. While elements, such as a bolometer,
mayv respond quite differently to the two, depending
on the heating effect, the peak detector does uot. This
is the principle of the 89008 Peak Power Calibrator.

4-7. DESCRIPTION OF OPERATION

4-8,  Figure 4+-1 is a block diagram illustrating the
basic operation of the 8900B. Tt can be seen that a
signal applied to the front panel input connector is

sent through two paths by virtue of the power divider.
In one path, the signal passes through a 10 db attenu-

RE POWER DIWIDER
INPUT ATTENUATCR [rEFMINA YON
[T LU
EMITTER MONITCR
FOLLOWER QuTPyT
CHOPFER
DIOGE |
DETECTOR
@ —— VIDEQ
gy mnin 3 (S COPA T
TR
1 bias TRy
7
OC POWER
BUPPLY

ot
e HEF ERENCE
METER DUTPUT

Figure 4-1. 8900B Block Diagram

ator and is absorbed in a 50-ohm termination. In the
other path, the signal arrives at a diode peak detector
which develops a de level equal to the peak voltage of
the R waveform applied to it. The diode is forward
biased to bring it to an operaling point of maximum
stability and to bring it away from the square-law
region fo produce a somewhal more linear change in
output veltage for a change in the applied RF level.
As the block diagram indicated, a variabie de supply
is also included. The output of the supply is connected
to a de meter, which monitors its vollage, and fo one
leg of a mechanical chopper. If the chopper is set in
operation and its selecting arm s connected to an
oscilloscope, one can look first at the de level pro-
duced by the peak detector in response to an RF
voitage, and then at the dc level produced from the
variable de reference supply. In performing a mea-
surement, the variable supply is adiusted until the
two voltages are exactly equal. The dc meter moni-
toring the output of the variable supply is calibrated
in terms of RF level required to produce a given dc
{rom the peak detector, and hence, peak RF power
can be read from it directly. CW power, of course,
is correctly indicated slso, since the calibration is in
terms of the peak voltage waveform.

4-9,  The design of the peak detector is an important
factor in the reduction of errors. The output capaci-
tor must be charged to the true peak of the waveform
within the duration of the pulse, though not necessari-
lv on the first cycle of the RF carrier. It may charge
up in stair-case fashlon over a period of several
eveles, but must reach the pesk before a measure-
ment is made. The 8900B specification states that
0,25 usec, should be allowed for this, aithough
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Paragraphs 4-10 to 4$-14

0. 10 usec. is typical with a 6-foot length of

RG-62/U {90 ohm) cable and an oscilloscope with

30 pf input capacitance connected to the video output.
Since no isolating amplifier is employved, extremely
high external capacitance could increase the time
required for the video outpul to rise to the true peak
of the voltage wavelorm. The impedance of the out-
put circuit is approximately 350 ohms. The peak de-
fector also has a responsibility to remain faithiul at
low RF carrier frequencies. It must not start to
discharge while it is waiting for the crest of the next
cycle of the RF voltage waveform to appear. If it
falls by even a few per cent, the de output level, with-
in the duration of the pulse, would be lower than the

true RE voltage peak and an error would be introduced.

The 839008 was designed to meel its accuracy
specification at carrier frequencies down to 30 MHz.
The upper frequency limit is 2000 MHz. A front
panel "NULL" coni{rol is included to permit the user
to "erase” the static dc bias on the diode from the
video presentation. While this control need not be
reset for a repetitive series of measurements, it
gives the operator a range of adjustment to compen~-
sate for any possible long-term aging effects on the
dicde. This adjustment is made with the Function
Switch in the "MON/CAL" position,

4~10. In this position, also, a voliage divider from
the reference power supply applies a preset voltage
to the de meter to deflect the needle to a calibration
mark, [t should be noted, however, that unlike some
measuring systems, the reference supply is not
really a critical parameter in the measurement
because it is being used only for comparison rather

than as an absolute reference for the measurement.
The meter calibration is the absolute reference.

+-11. Now consider the éignal path: which attenuates
the incident power and dissipates the remainder in

a 30-ohm load. This is provided as a convenient
means of calibration or standardizing the instrument.
If the 30~ohm load is replaced by an accurate CW
power measuring device, such as a bolomefer or
calorimeter, and a CW source is connected to the
input connector, the effect of the applied power level
can be monitored on the average reading CW power
meter and the peak reading diode detector simulfa-
neously. Therefore, one need only to know accurately
the attenuation between the front panel input connector
and the power meter {o determine what effect a known
power level at the input has upon the peak RF detector,
The 10 db pad is introduced to reduce the CW level to
one within the range of several commercially avail-
able power meters. The CW source requirements are
also met by readily available units.

4-12. MONITOR OUTPUT

4-13. The 89008 includes a two-stage emitter
follower to provide an isolated monitor cutput for
viewing and analyzing the demodulated output on an
externally connected oscilloscope.

4-14. The outpuf bandwidth is 1 kHz to 7 MHz per-
mitting useful reproduction of a variety of waveforms.
This output may also be used for synchronizing the
oscilloscope sweep circuifry with Function Switch in
the MON/CAL position.
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Seetion vV

Paragraphs 5-1 to 3-8

SECTION V
MAINTENANCE

5-1.  INTRODUCTION

5-2, The 83008 Penk Power Callbrator is an easy
instrument to maintain, Al parts are accessible
aiter removal of the top, holtom, and side covers.

A plug=-in circuit board containing most of the instru-
ment cireuitry is easily removal for the trouble-
shooting and repair.

5-3. PERFORMANCE CHECKS

3%, The performance check in Table 5-2 verifies
whether or not the 88008 is operating within the

gpecitications as stated in Table L-1. This check
mav be used as part of an ingoming guality comvrol
Inspection. ag o pericdic eperational check. or after
repairs and/or adjustments have been made,  The
tests can be performed without lnstrument cover
FEIMOva.

5-3. TEST EQUIPMENT REQUIRED.

3-6G. The test insfruments reguired to make the
performance checks are listed in Table 5-1. Test
instruments other than those listed mav be used
provided their specifications equal ov exceed the
eritical specifications,

Table 8-1. Recommended Equipment List

Instrument For Critical Specifications Recommended
Type Instrument
Power Meter Operation RF Range: 50 to 2000 MHz -hp=431C with
Performance Power Range: 1 upw to 10 mw ~hp—-178A
Calibration Accuracy: Thermistor Mount
Osciilosecope Operation Fregquency Range: 20 mc ~hn-140A with
Performance Sensitivity: .2v/cm 1402A and 1420A
Calibration plug-ins
Pulse Generator Performance Pulse Width: lousec ~hp-214A
Repetition Rate: 10 kHz
Output: 100G volts -negative going
Electronic Performance dc Range: te 300 v ~hp-+10C
Voltmeter Calibration ac Range:
Troubleshooting Accuracy:
High Output CW Performance RF Range: 50 to 2000 MHz General Radio Type
Source or Calibration Cutput: greater than 25 dbm (280 mw)
Sources 50(-250 MHz 12158
250-960 MHz 12088
9-2 GHz 1218A
Low Pass Filter Performance Depends on frequency of RF source General Radio Type
Calibration 874-F500
874-F1000
874 -F2000L
Attenuators Performance Attenuation: Weinschel
Calibration 10 db {2 required) . Engineering
Accuracy: +0.25 db Model 50-3N
Model 50-10N
Double Female Performance Low VSWR UG 29B/U
Type N Connector Calibration
150 ohm Load Performance Can he assembled using a UG-88/U BNC
connector and a 130 ohm, 10%, 1 watt carbon
composition resistor

N
i
Ll




Section V

Table 5-2

Model 89008

Tahle 5-2, Performance Checks

RF POWER ACCURACY

General. Power calibration is checked by first measuring the 82008 path attenuation. This is done ab a power
level within the normal measuring range of the instrument {(+10 to +23 dbm). With an RF Power Meter
(~hp~431C + +7EAY replacing the rear-mounted 50-ohm termination (AT2), the CW incident power in dbm is
determined by R¥F Power Meter reading + path attenuation.

Calibration and checkfﬁg.\gt 400 MHz is recommended, buf a detailed performance evaluation would require
checks at convenient frequéncy intervals between 50 MHz and 2 GHz.

Measure and record path aftenuation.

1.
2.

Check Calibration,

i.
2.

. Disconnect 83¢0B {RF IN and BOL OUT) and replace it with a UG 29RB/U Adapier. The Power Meter

. Adjust 8900B COARSE and FINE controls for coincidence of oscilloscope traces
. 89008 meter reading should be 100 mw + 1.5 dh,
. Reduce RF power level by 5 db and then 5 db more, each time adjusting the 89008 COARSE and FINE

Connect equipment as shown in Figure 5-1.

Set

Us2a8/U ————
89008 \E:] 2o,
Funetion Swifch: MEAS o ae - T [:; |
RF Source | -] | o] Cod ! - Gdy he
Output frequency: 900 MHz soumes Aictes ATTEN _'1_._....‘;', 83008 ATTER ' E’Eﬁg%“
RE Power Meter
Range: -15 dbm Figure 5-1. Path Attenuation Check

Adjust RF power level until RF Power Meter reads -16 dbm.

increase by approximately 16 db. Calculate exact change and record,.

Connect equipment as shown in Figure 5-2.

Set

8900R 1:‘% OBCILLOSCOPE

Function Switch: MEAS m
Power Meter ;:u:::::-: o] 08 L] 2o P

Range Switch: +5 dbm FILTER' _L_o 83@&? . POWER METER
Oscilloscope { p

Vert Sens:

Horiz Sweep: Figure 5~2. Calibration Check
RF Source

RF Output: Zero or Off

Perform "Null' adjustment on 89008 (see paragraph 3-13}

Adjust RF Source output level so Power Meter reading added to path attenuation recorded in step A4
above is equal to 20 dom. Power incident upon 89508 is then + 20 db or 100 mw.

controls for oscilloscope trace coincidence. B900B readings should be -3 £ 1.5 db and -10 % 1.5 db,
respectively.

NOTE: If a calibration check is to be made at more than one frequency, steps Al through B7 must be

repeated for each frequency, :

i a custom calibration cha}lc't is supplied, the corrscted readings must be aceurate within £ 0.6 db
at all frequencies between 50 MHz and 2 GHz. A custom ecalibration is invalid after replacement
of Wi, Z1, AT, 22, or CRS.

[37]



Model 89008 Section V
Table 5-2

Table 5-2. Performance Checks (Cont)

MONITOR OUTPUT

1. Connect equipment as shown in Figure 5-2.

2. 8et
295008
Function Switch: MEAS
COARSE and FINE controls: Adjust for 20 mw reading on Peak RF Meter
Pulse Generator
Pulse Amplitude: 100 volts, negative-going
Repetition Rate: 10 kHz
Pulse Width: 10 psec
Trigger: Internal
RF Source
Output Freguency: 900 MHz
Oscillogcope
Vertical Sensitivity: 30 mv/cm

(%]

Adjust level of RF source to 20 mw as determined by 8300B measurement,

'

Change 82008 Function Switeh to MON/CAL position.

Change oscilioscope connection from 39008 VIDEC OUT to MON OUT conpector and measure
voltage level. The detected pulse level should be greater than 200 mv P-P for 20 mw input.

INPUT VSWR

Input VSWR is measured with standard techniques. The only precaution that should be observed
is that the power level used in the test should be between +10 and +22 dbm. The 50-ohm termination
{AT2) should be installed for the test.

Specification: Input VSWR shouid be less than 1 1 1.25.

MONITOR QUTPUT BANDWIDTH

1. Connect the Pulse Generator to the 8900R RF IN connector, and the oscilloscope
{-hp~ 140A + 1402A plug-in) to the MON QUT connector.

2. Apply a positive 2-volt pulse to the 83008 and measure the risetime on the oscilloscope.

Altowing for risetimes of pulse generator and oscilloscope, the specification bandwidth of
the 839008 {7 MHz or greater) will result in a 0. 053 usec {or less) indicated risetime.

Substitute test equipment will require recalculating the allowable indicated risetime.
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Paragraphs 5-7 to 3-13 Model 3500R
5-7. TROUBLESHOOTING AND REPAIR h. Lift out the diode.

3-8, The B900B is a relatively simple instrument. ¢. Remove the bowed washer (MPS) from the
or the purpose of troubleshooting, the 89008 sche- bottom pin of the dicde.

matic, Fig. 7-3, and the 89008 Print Cireuit Board,

Fig. 7-~1, will have all necessary informsation includ-

ing voltages and resistance readings where applicable.
Voitmeter readings were made with an ~-hp—410C.

5-9. MECHANICAL DISASSEMBLY

PROCEDURES
ME! MPE
5-10.  Top and Bottom Covers

4. Remove ftwo screws af rear of instrument.

b, Slide cover toward rear of instrument to
disengage lip at front panel.

(o5
1

ot

—

Right and left Side Covers

a. Remove screws from side covers. Top
ot hottom covers need not be removed to
remove side covers.

5-12. Meter

a. Remove top, bottom, right and left side
covers,

. Remove zall front parel knobs.

¢. Remove screws securing the RF IN and
VIDEO OUT connectors.

d. Remove all screws securing the side
frames at the front of the instrument.

e. Loosen all screws securing the side
frames at the rear of the instrument.

f. Spring side frames apart to allow front
panel to drop forward.

NOTE: The pilot light wires will restrict
movement.

g. Remove wires irom meter terminals.

h. Remove four nuts securing meter to sub-
panel and slide meter out of ingfrument.

A
t
Pt
[

RF Detector Diode (Fig. 5-3) Figure 5-3. RF Detector Diode Assembly

a. Without removing the detector block from
the instrumeni, loosen the socket head set-

screw securing the diode with a No. 2 (L 035™) {1} When replacing the diode, the cap
hex wrench. must be on the cathode end of the diode. The bowed
washer {rom the original diode should be placed (con-
NOTE: The printed circuit board must be ‘cave side up) on the anode end of the diode Fig. 3-5
removed to gain access to the diode set- Diode Replacement, [ is important that the diode
screw. be pressed firmly in place before tightening the

socket head setscrew.
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5-14. ADJUSTMENT AND CALIBRATION

3-13. Adjustment procedures for the 38008 are given
in Paragraphs 5-00 through 3-00.

Recommended test equipment for the adiustment pro-
cedure is listed in Table 5-1.

Do NOT perferm the adjustments as a performance
check. Test limits used in the adjustments should not
be construed as part of the specifications.

5-16. Power Supply
a. Connect an electronic voltmeter {rom
positive side of Cl to negative side of C2,
Voltage should be nominally 240 vde.
CAUTION: The Electronic Voltmeter
chassis must be ungrounded for the
measurements in steps a and b.
b, Measure voltage acress CRS (from TP1 to
TP2). Voltage should be nominally 9.2 vde.
. Measure voltage and ripple from TP3 to
ground, Voltage should be nominaily -11.5 vde,
with less than 20 mv p-p ripple at 125 vac line.
If not, suspect CR7Y.
d. Measure ripple hetween TP and ground,
Ripple should not exceed 20 mv p-p at 125 vac
line. Tf it does, suspect CRG.
e. Connect the Electronic to the DC REF OUT
terminals on the rear panel. With the FINE
and NULL controls turned fully counter-clock-
wise, rotate the COARSE control through its
full range. The de meter should indicate from
slightly negative to at least 1.4 v,

5-17. Detector Diode Check.

5-18, Dicde damage may occur if input power levels

exceed 1 watt average or 2 walls peak. The following
procedure will check the condition of the diode:

a. Connect the 89008 to a power source set o

Section V

Paragraphs 3-14 to 3-21

b, Connect a de electronic voltmeter to test
point ﬁ (Figure 6-1 and 7-3)

(1) Voltage at test point@shou;d be
0.27 £ 0,08 vde.

NOTE: Voltage out of this range usually indi-
cates a defective diode.

¢, Connect equipment as shown in Figure 5-4.
d. Remove chopper, Gl, from its socket.

¢, With the ¥900B Function Switch in the OFF
position, tune the RF Generator to 1 (GHz and
adjust the output level so the Power Meter in-
dicates 34 dbm, 100 mw will then be applied to
the R IN connector.

[, Measure the voltage at TP3, which should
be nominally 1 vde. A diode not measuring be-
tween 0.8 and 1.2 vde should be replaced. (see
Paragraph 5-13)

. Chopper Performance

a. Connect the oscilloscope to the VIDEO OUT
connector on the Peak Power Calibrator.
Synchronize the oscilloscope pattern at the
chop-per frequency (50 or 80 cps) and adjust the
COARSE control until a square wave {the
chopper waveform) appears on the oscilloscope.

bh. Fig., 5-56 shows a typical oscilloscope
patfern of the chopper operation. Duty cvcle
is approximately 50%. Contact bounce will
generally increase with use. The chopper as~
sembly (G-1) can be readily replaced if contact
hounce becomes excessive and impairs chser-
vations on the oscilloscope.

53-~20. Power Level Calibration

5-21. Table 5-1 provides a list of Recommended Test
Eguipment for Performance Checks and Calibration
over the full frequency range of the 8900B. RF
Generafor substitutions may be made, however,
depending upon the 53008 application and available

115 vac.
83005
CW RF
SOURCE LOW PASS i
FILTER POWER
GIViDER

de
vTvM

O {oeTECcron

2
1

Figure 5-4. Detector Diode Check Setup

[ I
 pamn " ol
=3
~hp-4¥C
POWER METER
4+ gt ‘,I 14

Figure 5-5.

Chopper Performance

B!
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Paragraphs 5-22 and 5~23 a through i

equipment. For example:

Frequencies below 300 MHz can be calibrated
with power from an -hp-230A Power Amplif-

ier driven by an -hp-3200B VHF Oscillator or
an -hp-648 - series Signal Generator.

Frequencies from 1 to 2 GHz may be calibrat-
ed using power from the 8514A Signal Gener-
ator in combination with a 433A TWT Ampli-
fier. This combination will allow checks and
calibration at the frequencies used on DME/
ATC Air Navigation eguipment.

NOTE: With any type of RF Power Source,
particular attention must be paid to the
reduction of harmonics. Appropriate low-
pass filters are usually necessary.

The following procedures will use 960 MHz,
the optimum calibration frequency.

Path Attenuation Check

Connect equipment as shown in Figure H-6

4
CW RF LOW
SOQURCE ™1 PASS % 10¢b :

UG298/U -
\\C] laoL.
our

ATTEN ¥
FILTER
+L—--'6 89008

Moedel 89008

b, Adjust the RT Generator to 300 MHz and,
without changing the frequency, turn the RF
output off.

¢. Rotate the 83008 Function Switch to the
CAL position.

d. Set the oscilloscope vertical amplifier to
direct coupling with the direct coupling with
the sweep set to "free run'.

e. Adjust the 39008 NULL control until the
two horizontal lines on the oscilloscope coincide.
Use the highest oscilloscope vertical sensitivity

~ practical for the most precise adjustment.

f. Rotate the 83008 Function Switch to the
MEAS position.

g. Turn on the RF Generator and adjust the
output level until the CW Power Meter reads
100 mw, minus the path attenuation determined
for 900 MHz. The input at the 8200B RF IN
connector is 100 mw.

- 10db ~he-
o-43iC
ATTEN
? POWER METER

Figure 5-6, Path Attenuation Check Setup

Set
85008

Function Switchy MEAS
RF Source

Output frequency: 900 MHz
RF Power Meter

Range: -15 dbm

Adjugt RF power level until RF Power Meter
reads -16 dbm.

Disconnect 89008 (RF IN and BOL OUT) and
veplace it with a UG 29B/Y adapter. The
power meter reading will increase by approx-
imately 18 db. Calculate exact change and
record.

Meter Calibration

Connect the equipment as shown in Figure 5-7

EXAMPLE: If the path attenuation for the
particular instrument checked measured
18.2 db at 900 MHz for 100 mw at the 83008
RF IN connector, the CW Power Meter
should indicate 20 dbm —16.2 dbor +5.8
dbm, as indicated on the CW Poweyr Meter.
This will make the power at the 88008 RF
IN connector exactly 100 mw.

h. Adjust the COARSE and FINE contrels on
the 89008 for 100 mw {0 db) reading on the RF
Pegk Power Meler.

i, Af this point, the two horizontal lines should
exactly coincide. If not, adjust R20.

NOTE: If balance cannob be attained, adjust
R20 for minimum separation of the hori-
zontal lines. Then. adjust the COARSE

and FINT panel controls until the horizontal

OSCILLOSCOPE e ————
CW RF LOW 3db
source ™1 Pass F™1arten -hp-431C
FILTER : "o 8g00B POWER METER
VI%DGW O o

3
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lines coincide, Adjust R18 until the panel
meter reads exactly 100 mw (0 db).

i Verify the NULL adjustment by repeating
steps e through b of the procedure.

k. Rotate the 89008 Function Switch to the
MEAS position.

1. Turnthe RF Generator on and reduce the
power output, as indicated on the CW Power
Meter, by exactly 16 db,

m. Adjust the COARSE and FINE controls on
the 89008 until the two horizontal lines on the
oscilloscope exactly coincide. The RF Peak

Power Meter should read 10 dh.

NOTE: If the meter does not read -1.0 db,
note the ervor and readjust the COARSE
and FINE controls until the meter reads
exactly 0 db. Then, readjust R18 until the

Section V

Paragraphs 5-33 j thru v

meter indicates the same error (and ian the
same direction above or below 0 db) as it
did at -10 db.

n.  Increase the BF Generator oufput by exactly
10 db, as read on the CW Power Meter.

0. Repeat steps i through m untit 0 db and
~10 db read correctly.

p.  Verify the NULL adjustment by repeating
steps b through e of this procedure. ¥ the
NULL control is adjusted, repeat steps f
through o.

g. Rotate the 89008 Function Switch to the
MON/CAL position. Adjust the ac line voltage
to 115 vac. Adjust R12 until the pointer falls
within the calibration marking on the meter.

r. Tighten the locking nuts on the internal
adjustable confrols: R12, R18, and R20.
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REFERENCE DESIGNATORS

attenuator

capacitor

diode

lamp, indicator

fuse

chopper, mechanical
jack

meter

mechanical part
plug

transistor

resistor (fixed or variable)
switch

=  transformer
=  test point
= cable
=  assembly
ABBREVIATIONS
A = ampere
AC = alternating current
C - capacitor
car flm = carbon film
comp = compositidn
db = decibel
dia = diameter
elect = electrolytic
fxd = fixed
gad = ground
Hz = hertz
id = inside diameter
ins = insulated
Ik = lock
ig = long
ma = milliampere
mach = machine
met {Im = metal film
mw = milliwatt
my = mylar
od = outside diameter
p/o = part of
si = gilicon
1hk = thick
v = volt
var = varisble
w = watt
WW = wire wound
uf = microfarad

6-0

Model 83001
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Paragraphs 6-1 to §-7

SECTION VI
REPLACEABLE PARTS

&-1. INTRODUCTION 8-7. To obtain a part not listed, include:
6-2. This section contains information for ordering a. Instrument model number
repiacement parts. Table 6-1 lists parts in alpha- b. Instrument serigl number
numerical order of their reference designations and ¢. Description of part
indicates the description and -hp- stock number of d. Function and location of parts
each parts, together with any applicable notes. Table
§-2 lists parts in alpha-numerical order by their -hp- LIST OF MANUFACTURERS
stock number and provides the following information
on each part: Code Manufacturer
a. Description of the part (see list of abbrevi- 01121 Allen Bradley Co.
ations below). 01295 Texas Instrument, Inc.
’ 04713 Motorola Semiconductor Products, Inc.
b, Typical manufacturer of the part in a five~ 07115 Corning Glass Works, Electronic Comp. Dept.
digit code; see 1ist of manufacturers in par 6-8. 07387 The Birtcher Corp.
12697 Clavostat Mfg, Co., Inc.
¢. Manufacturer's part number, 12748 James Electronics, Inc.
35434 Lectrohm, Inc.
d. Total quantity used in the instrument {TQ 42190 The Muier Co.
column). 56289 Sprague Electric Co.
53743 Ward-Leonard Electric Co.
79903 Belden Mfg. Co.
6-3. Miscellaneous mechanical parts are listed in 71279 Cambridge Thermionic Corp.
Table 6-2. 71450 CTS Corporation
71785 Cinch Mig. Co.
72765 Drake Mfg. Co.
6-4. For parts location and identification, see Fig. 75915 Littelfuse, Inc.
6~1, 6-2; and 7-1. 78553 Tinnerman Products, Inc.
80031 Mepco. Inc.
84411 TRW - Capacifor Div.
6-5. ORDERING INFORMATION 8793¢ Tower Mfg. Co.
91637 Dale Electronics, Inc.
6-5, To obtain replacement parts, address order 93459 Weinschel Engineering Co., Ine.
or inguiry to your local Hewlett-Packard sales and 95354 Methode Electronics Inc.
service office (see lists at rear of this manual). 95712 Dage Eleciric Co., Inc.
Identify parts by Hewlett-Packard stock number, 36341 Microwave Associates, Inc.

6-1
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Table §-1
Table 6-1. Reference Designation Index
g:iiegrﬁai(i:gn Stock No. Description Note
ATL 0950-0114 Attermator: fxd, 10db, Type N Connectors
AT2 0850-00R2 Termination: 50 ohms, Type N male connector (~hp- Model B08A)Y
Cci, 2 0180«17968 C: txd, elect, 40uf, 150v
C3 C: Special (Part of 722)
C4 0160-0741 C: fxd, my, .047uf, 10%, 100v
Cs, 8 (318G-0258 C: fxd, elect, 10uf, 25v
CR1-4 1901-06028 Diode, Si: 400v, 0.5A {I1N1763 can be used for replacement)
CRS 1906-0013 Detector, Diode {(Part of Z2) (See paragraph 5-19)
CR#& 1902-06157 Diode, Zener: 8.9-9.7v, 10 ma, 1N2820
CRY 1902-0158 Diode, Zener: 12.0v, 10%, 400 mw, IN759
DSl 14560048 Lamp, Indicator: Red, NE2H
Fi 2110-0044 Fuse: .3A, 250v, SLO-BLO (for 115v operation)
2116-0058 Fuser 134, 250v, SLO-BLO (for 230v operation)
Gi 0490-0122 Chopper: §.3v, 50-60 Hz
J1 Part of W2
Je—4 Part of Z1
5 Part of AT1
J6 1250-0182 Connector: BNC, UG-262/U
J8 1516-6007 Binding Post: Red
Je 1250-0192 Connector: BNC, UG-262/U
J10 1516-0006 Binding Posi: Black
J11 1251-0135 Receptacle: Printed circuit board
M1 1120-0187 Meter: PEAK RF POWER
P2 Part of W2
P3 Part of Z2
20 Part of AT
P5 Part of AT2
P7 1251-0148 Connector: AC Power Cord Receptacle
QL, 2 18540006 Transistor: NPN, 2N708
RL, 2 0692-8215 R: fxd, comp, 820 ohm, 5%, 2w
R3 (6924735 R: fxd, comp, 47K ohm, 5%, 2w
R4 0686-8825 R: fxd, comp, 6,8K ohm, 5%, 1/2w
R3 (6864715 R: fxd, comp, 470 olum, 5%, 1/2w
R6 (724 -0059 R: fxd, 80 ohm, 1%, 1/4w (Part of Z2)
R7 0812-0060 R: fxd, ww, 5K ohm, 5%, 5w
R8s 0812 -0059 R: fxd, ww, 6K ohm, 5%, 5w
RY 0689-~1025 R: fxd, comp, 1K chm, 3%, 1w
R10 21000764 R: wvar, ww, 50 ohm, 10%, 2w
Ril 06727-0937 R: fxd, car flm, 3010 ohm, 1'%, 1/2w
RiZ 2106-0788 R: var, ww, L.5K ohm, 3%, 2w
R13 DEBG-6815 R: fxd, comp, 680 ohm, 5%, 1/2w
Ri4 0686-1525 R: fxd, comp, 1.5K ohm, 5%, 1/2w
R15, 16 2100-0767 R: var, ww, 500 ohm, 10%, 2w, dual
R17 2100-0763 R: vayr, ww, 30 ohm, 107, 3w
RIiB8 2100-0768 R: wvar, ww, 400 ohm, 5%, 2w
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Table 6-1. Reference Designation Index {Cont'd)

Reference

Designation Stock No. Description Note
Rig 0727-0974 R: fxd, car flm, 1540 chm, 1%, 1/2w
R20 2100-0785 R: var, ww, 530 ohm, 5%, 2w
R21-23 0727-0856 R: fxd, car flm, 40.91 ohm, 1%, 1/2w (P/o Z1)
R24 0B8B-4715 R: fxd, comp, 470 ohm, 5%, 1/2w
R25 0686-2215 R: fxd, comp, 220 ohm, 5%, 1/2w
R26 (3686-3335 R: fxd, comp, 33K ohm, 5%, 1/2w
R27 0886-1835 R: fxd, comp, 18K ohm, 5%, 1/2w
R28 0686-1035 R: fxd, comp, 10K ohm, 5%, 1/2w
R29 06864725 R: fxd, comp, 4. 7K ohm, 5%, 1/2w
R30 0686~1025 R: fxd, comp, 1K ohm, 5%, 1/2w
R31 0758-0006 R: fxd, met flm, 10K ohm, 5%, 1/2w
51 Switeh: Power,P/o 83
S2 3101-0033 Switch, Snap Siide
83A-C 3100-0762 Switch: 3 position, OFF-MON/CAL-MEAS
T1 3100-0271 Transformer, Power
Wl 8120-0078 Power Cord
W2 08900-60003 Cable Assembly (includes J1 & P2)
Z1 98900-60007 Power Divider Assembly
Z2 08900-60006 Detector Assembly
Z2MP1 2295-0011 Screw, mach: #-40 x 3/8" g
Z2ZMP2 2190-0071 Washer, Lk: #4, External
Z2MP3 3050-0258 Washer, Flat: 1/4" od'x .118 id x . 025 thk
Z2MP4 5020-2204 Washer: Shoulder
Z2MP5 08900-00003 Washer, Spring: Bowed
Z2MP6 03600364 Terminal Strip: 2 Ins, 1 Gnd
Z2MP1 08900-60010 Plate & Eyelet Assembly
Z2MP8 3030-0089 Screw, Set: #1-72 x 1/8" 1g
Z2MPY 089006-20001 Insulator, Detector (P/o C3)
Z3 0890060204 Printed Cirecuit Board Assembly
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Section VII
Paragraph 7-1 to 7-11

SECTION VII
MAINTENANCE DATA

7-1. INTRODUCTION

7-%. This section provides the electrical circuit
details in the form of schematics, diagrams, typical
voltage and resistance readings, etc. for mainten-
ance of the 89008,

7-3. PRINTED CIRCUIT BOARD DIAGRAM

T-4, The Printed Circuit Board {(Z3) diagram in

Figure 7-1 shows all of the circuitry on both sides
of the board with all of the elecirical components.
This diagram will provide the fellowing facilities:

a. Printed Circuit Beard circuit tracing.

bh. Component replacement of polarized
devices such as semiconductors, eiectro-
lytic capacitors, eic.

7-5. DETECTOR BLOCK DISASSEMBLY

7-8. An exploded view of the detector block assembly
{Z2) is shown in Figure 7-2. The associated noles
show specific details required for diode (CR5) replace-
ment.

7-7. SCHEMATIC

7-8. A complete schematic for the 83008 is shown
in Figure 7-3.

7-9. Schematic Notes,
a. Resistance in ohms and capacitance in

microfarads unless otherwise specified.

b.l:j front panel designation

c, i::} rear panel designation

d. O—— front panel control

e. " screwdriver adjustment

f. CW clockwise end of variable resistor
g, == dc reference path

h, === demodulated RF path

i. For fuse information, see paragraph 2-11,
i. Numbers shown in parentheses indicate
wire color uging RETMA Resistor Color Code,
e.g., Black~Red is {0+ 2)

k. o test point - circuit beard connection
point.

1. ﬁ test point
m. printed circuit board assembly

7-10. Voltage and Resistance Readings

7-11. Voltage and Resistance Readings shown in this
section were measured with an ~hp-410 C-electronic
voltmeter, These readings are typical except as
noted in adjustment or calibration procedures of
Section V.
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WIRING ONLY SIDE OF BOARD,

77U COMPONENTS SIDE OF BOARD.

(VIEWED FROM COMPONENTS SIDE
OF BOARD.)

T 2 3 4 5 6 7 8 9 100 121318 15

Figure 7-1. Printed Circuit Board Diagram
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