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Section I Model 8900B
Table 1-1

RF CHARACTERISTICS POWER: 105 to 125 v or 210 to 250 v, 50 to 60 Hz.
RF range: 50 to 2000 MHz.

RF power range: 10 to 200 mw; may be increased AUXILIARY EQUIPMENT REQUIRED: -hp- 140A
through use of external attenuators or direction- Oscilloscope or equivalent.

al couplers.

RF power accuracy: 1.5 db (+ 0.6 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: > 0.25 usec.
=

Pulse repetition rate: 1.5 MHz maximum. . 1 JL_]

) @ ToP 5 ?ﬁ N%E[:.muswus IN INCHES
RF impedance: 50 ohms. O ([ d %08%9% T AN (miLLIMETERS).

= ' ‘ © REAR APRON RECESS.
RF VSWR: < 1.25 L (©) DETACHABLE POWER CORD
: . 25.
2 o.s)J e
19 L
MONITOR OUTPUT 2us It (279,4) 1538
DC REF QUT
Level: 0.2 v for 20 mw input. o3 E REAR //
‘ 1540 d SIDE i :j o 6@;/ | —50 oHm
. i | TERMINATION
Impedance: 150 ohms nominal. L | Pl o
}\DEMOD

Bandwidth: 1 kHz to 7 MHz. B0 POWER CORD RECEPTACLE L'7Q(,976,_— out
————— 32 ' 32

Table 1-1. Specifications

1-0
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Model 8900B

Section 1

Paragraphs 1-1to 1-6

SECTION |
GENERAL INFORMATION

1-1.  INTRODUCTION

1-2. The 8900B Peak Power Calibrator provides a
convenient means for measuring the peak RF power
of pulses in the range of 50 to 2000 MHz. The power
level is read out directly on the panel meter and is
independent of repetition rate (less than 1.5 MHz)
and pulse width (greater than 0.25 usec).

1-3. 1In operation, the 8900B provides the circuitry
to compare an internal standardized dc reference
level with the demodulated RF pulses. The compar-~
ison is done visually on an oscilloscope. The meter
actually reads out the variable dc reference level in
terms of milliwatts.

1-4. Complete specitications for the 8900B are given

in Table 1-1.

1-5. INSTRUMENT IDENTIFICATION.

1-6. Hewlett-Packard uses a two-section, eight-
digit serial number (on instrument rear panel) to
identify instruments (000-00000). The first three
digits are a serial prefix number, and the last five
digits refer to a specific instrument. I the serial
prefix on your 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. If the change sheet
is missing, the information can be supplied by your
local sales office.

m O A DHTILRECOPE

Figure 1-1. 8900B Peak Power Calibrator
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Section II Model 8900B

Figure 2-1
INSTRUCTIONS
|.REMOVE TILT STAND,FEET, AND P_ASTIC TRIM
2 ATTACH TRIM STRIP AND FLANGES, KEEPING _ARGE
NOTCH ON FLANGE TO INSTRUMENT BOTTOM.
TILT
STAND
B0TTOM TRIM STRIP
COVER .
FOOT
RELEASE :
BUTTON
FOOT
e
NOTCH
PLASTIC RACK
TRIM MOUNTING
(ADHESIVE BACKED) FLANGE
Figure 2-1. Rack Mounting Instrument
2-0
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Model s900B

Section I

Paragraphs 2-1 to 2--16

SECTION il
INSTALLATION

2-1. INTRODUCTION

2-2. This scction contains 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 broken knobs and
connectors: inspect cabinet and panel surfaces for
dents and scratches. If instrument is damaged in
any way or fails to operate properly, notify carrier
immediatelyv (see warranty statement on the inside
front cover of this manual). For assistance of any
kind, including help with instruments under warranty,
contact vour Hewlett-Packard field office.

2-5. INSTALLATION

2-6. This instrument may be rack mounted after
installation in a combining case (-hp- 1052A) or a
rack adapter frame (~hp- 5060-0797). (See figure
2-1). The arca not used by the instrument, in
cither case, may be covered by a filler panel

(-hp- 5060-0794). When rack mounting this instru-
ment, special provision must be made for access to
the MON OUT 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 8900B.

2-8. VENTILATION

2-9. The 8900B utilizes solid state circuitry. Heat
is dissipated through conduction and radiation. TChis
instrument has been tested to operate satisfactorily in
ambient temperatures up to 53° C (131° F). Venti-
lation should he provided to avoid exceeding this
temperature.

2-10. POWER REQUIREMENTS

2-11. The model 8900B can be operated from a 115
or 230 v £10'/, 50 to 60 Hz source. An input voltage
switch (115v-230v) at the rear of the instrument
sclects 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 National
Electrical Manufacturers' Association (NEMA)
recommends that the instrument panel 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 feature 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. If you have any questions, contact
your 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 from your 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.

c. 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 box and seal with strong tape
or metal bands.

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

NOTE: I 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 number and
serial number of the instrument. In any
correspondence, identify the model and serial
numbers.
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Section IIT

Figure 3-1

Model 8300B

1.  Function Switch
This switch determines the operating condi-
tions of the 8900B; for monitoring, calibrating
the instrument, or measuring.

2. Fuse - AC line. 0.3 amp for 115v input,
0.15 amp for 230v input.

3. Pilot Light

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

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

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

6. Video Output Connector. This connector is used
to connect the 8900B chopper output to a suitable
oscilloscope for the measurement -comparison
procedure.

10.

11.

12.

an
sy @*L 730V
®>7 o RO - -
.- 40:
LQ@ ,

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

Fine Control

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

Bolometer Output Connector. This connector is
used to connect a CW Power Meter to the 8900B
for calibrating the instrument. Normally this
connector has a 50 ohm termination (-hp-908A)
connected to it.

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

Monitor Output. 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 emitter follower.
Thus a CW signal will not provide a dc reference
voltage.

Figure 3-1. Operating Controls and Layout
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Model 8900B

Section IIT
Paragraphs 3-1 to 3-12

SECTION 11i
OPERATION

3-1. INTRODUCTION

3-2. The 8900B 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
is read on the front panel meter in terms of milliwatts
and db. An internal detector demodulates the pulsed
RF input signal to be measured. An oscilloscope is
used to compare the adjustable dc level and the de-
modulated pulses. The horizontal line representing
the dc level is adjusted to coincide with the pulse peak
to be measured. The 8900B front panel meter will
indicate the peak power.

3-3. CONTROLS AND INDICATORS

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

3-5. OPERATING PRECEDURES
3-6. With power connected to the 8900B (see 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 dc coupled. For
optimum resolution use the highest practical
vertical sensitivity on all oscilloscope displays.

3-10. Check to see that the 50-ohm termination
(-hp- 908A) is properly connected at the BOL OUT
connector on the rear panel.

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

NOTES:
1. Attenuators or couplers should be selected
to provide attenuation as shown in Table 3-1.

Attenuation F.S. Watts F.S. dbm
0 db 200 (mw) +23
10 db 2 +33
20 db 20 +43
30 db 200 +53
40 db 2000 +63

Table 3-1. Attenuation Requirements

2. The attenuator calibration accuracy is
directly additive to the basic power measuring
accuracy of the 8900B. Precision pads of
known accuracy should be used.

3. Set the Function Switch 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 dc reference supply and meter
movement are working satisfactorily.

3-12. With the source of RF pulse power to the 8900B
turned OFF, and the oscilloscope set to '"free run",
adjust the VIDEO NULL control until the two 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.

r—1— 11— — 71—
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Figure 3-2. Null Adjustment
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Section III

Paragraphs 3-13 to 3-28

3-13.. Turn ON the source of RF power to the 8900B.
3-14.. Set the Function Switch to the MEAS position.

3-15. With the oscilloscope dc coupled, synchronize
the sweep, if possible, 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 control.
[ L Afoqre ﬁEfrTcEf',_, ]
T 1 AT [ CokTHeTIR

SR SV — _ —OoDF L.

qUTRUT

O

— e — o — —— OOV, \pWINNN, VRIS, SS—

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 Table 3-1.

NOTE: The reading observed on the meter is
accurate within = 1.5 db. This reading may be
applied to the Custom Calibration Chart (Fig.
3-4), furnished as an accessory with the 8900B,
for a peak power accuracy 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 OUT connector is provided to
permit use of a chopping system operating at other
than line frequency, if desired. For this operation
it is necessary to deactivate the internal chopper and
make a connection between the detector diode output
and the VIDEO OUT connector. This is accomplished
by removing the chopper (G1) and installing an octal
plug with a jumper from PIN 7 to PIN 8. The exter-
nal chopper can be connected with one arm to the DC
REF OUT connector, and the selecting arm to an
oscilloscope. Tf a dual trace oscilloscope is used,
the external chopper may be eliminated by connecting
the 8900B outputs (VIDEO OUT, DC REF OUT) to the

3-2

Model 8900B

two vertical inputs of the oscilloscope with the ver-
tical amplificrs set to the same sensitivity.

3-21. Another application of the DC REF OUT con-
nector is the measurement of "onc-shot' or non-
repetitive waveforms. Plotting a curve of Peak RF
Power Meter readings vs, DC REF OUT voltage
produces a calibration of DC output in terms of Pcak
RF Power.

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

3-23. OPERATIONAL GUIDE

3-24. In the practical application of the 8900B, the
following information should assist in providing
more accurate results as the capabilities and
limitations of the instrument are expanded upon.

3-25. ACCURACY.

3-26. A basic objective of the 8900B is to 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 case error. It is also based on a
minimum of standards equipment to perform a cali-
bration. With high quality standards laboratory type
equipment for calibration, operation to about 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 connector to the CW
standard output (BOL OUT) connector.

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

VSWR over the 8900B frequency range is shown in
Fig. 3-5.

d. Meter tracking and repeatability errors.
e. Operator readout.
f. Possible aging of the detector diode.

BAMA http://bama.sbc.edu Compliments of Richard Sawday VK5ZLR



CORRECTION (db}

Model 3900B

VSWR

INPUT FREQUENCY (MHZ)

Figure 3—4. Typical Input VSWR

3-29. Reviewing the factors that can cause errors in
the measurement, it can be seen that some items are
more difficull to correct than others. However, by
use of accurate standards laboratory quality instru-
ments and observing the following suggestions, very
accurate measurements can be made:

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

b. Use a 17 or better CW power meter. (-hp-431C).

c. Calibrate the instrument at the power level to
be measured to eliminate meter tracking errors.

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

The above steps 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. 3-5)
supplies correction for errors attributable to the
frequency sensitive components in the RF circuitry
of the instrument. This chart information is ohtained
by maintaining a constant 100 mw (0 db) input to the
Peak Power Calibrator and plotting the required
meter correction over the frequency range as mea-
surements are made.

3-32. The worst case errors due to frequency sensi-
tivity add up to £ 0.7 db and are contributed by the
following elements:

a. The power divider.

PEAK POWER CALIBRATOR
Type No 89008 Serial No Dote _
CALIBRATION CHART ABSOLUTE ACCURACY WITH CHART: t06db

» g;;%:@%:&q{—jﬁ: EESEREIkE
e e e e=vaucmNSREaE
S e Snces

e e

S =masStEIREEE R
P — - i
[l ISR H AN (S N D N S RS A
HERE EE RS Ren |

FREQUENCY {mc)

Figure 3-5. Typical Custom Calibration Chart

Section I
Paragraphs 3-29 to 3-36

b. The 10 db attenuator.

c. The diode detector.

d. Associated connectors.

3-33. IMPORTANCE OF THE OSCILLOSCOPE.

3-34. A basic factor in the philosophy of the 8300B

is that of actual observation of the pulse waveform
during the measurement. While this requires the use
of a suitable auxiliary oscilloscope, it is considered
important in the reduction of subtle errors; some of
which are variations in pulse width, rate, or shape.

It has an inherent advantage, in permitting measure-
ment of intermediate levels of power in a complex
waveshape. The operator may ignore characteristics,
such as overshoot, if 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 system at the time
the measurement is made in an effort to correlate
system performance to peak RF power. It then
becomes important that he verify that the output

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 8900B during a measurement is shown
in Figure 3-6.

B L

c| REFERENCE |
=

}
| |
HEERRN

Is)

JEN P —_t 11

Figure 3-6. Typical Oscilloscope Display
3-35, EFFECT OF 8900B CHOPPER ON OSCILLO-
SCOPE WAVEFORMS,
3-36. The 60-cycle mechanical chopper effects the

demodulated oscilloscope waveforms of some double
pulsed RF signals and pulsed RF signals having a
long duty cycle. This effect is caused by normal
contact bounce. The decay time for the bounce some-
times approaches 600 pusecs. Figure 3-7 shows a
typical chopper waveform. The effect of contact

it ' 4
Hedt -4

_ I

Figure 3<7. Typical Chopper Waveform
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Section III

Paragraphs 3-38 to 3-39

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

IR
H

{maats

—_ RGN S QS OU) SN AU SR J—

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 bounce 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
sweep (when the sync from the pulse source is not

34

Model 9800B

available) and the triggering of the sweep to obtain a
straight dc reference line.

3-38. MONITOR OUTPUT.

3-39. A two-stage emitter follower isolating circuit
connects the detector diode output to the rear panel
Monitor Output connector (MON OUT) with an imped-
ance of 150 ohms in the MON/CAL position of the
function switch. This makes the detector output
available 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 variety of pulse shapes.

A typical frequency response of this circuit from the
RF IN connector to the MON OUT connector is shown
in Figure 3-9.

+
@

(=]

Y0 RHZ 100KHZ wHz T lomuz
VIDEO SIGNAL FREQUENCY

RELATIVE OUTPUT (db)
|
“

Figure 3-9. Modulating Signal Frequency Response
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Section IV
Paragraphs 4-1 to 4-9

OPERATION
SECTION IV

4-1. DEFINITION OF PEAK POWER

4-2. The 8900B Peak Power Calibrator measures
peak power as contrasted to average power measurcd
by conventional holometers and calorimeters. The
relationship between peak and average power may be
defined as follows:

Pove - ppeak X Duty Cycle.
4-3. Duty cycle is the fractional time a pulsed
source is turned on. If the source were turned on
100% of the time, the duty cycle 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. It is not the instantaneous peak 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 is 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 MEASUREMENT

4-5. TFor a sinusoidal CW source it is generally
agreed that:

_ (Epeak) :

out Rout 2R out

4-6, The average power and peak power of a source
are equal if the duty cycle is 1. The voltage wave-
forms, then, must hbe 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, even though this

is not the parameter to be measured. It 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,
may respond quite differently to the two, depending
on the heating effect, the peak detector does not. This
is the principle of the 8900B Peak Power Calibrator.

4-7. DESCRIPTION OF OPERATION

4-8. Figure 4-1 is a block diagram illustrating the
hasic operation of the 8300B. It 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-

RF  POWER DIVIDER
INPUT ATTENUATOR| ERMINATION
10db 500
EMITTER MONITOR
FOLLOWER ouTPuT
CHOPPER
DIODE l
DETECTOR °
‘ — VIDEO
o ——nly—————O (Scope}
T Sios QUTPUT
0C POWER
SUPPLY

oc
$———————————O0 REFERENCE
METER ouUTPUT

A\

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 dc level equal to the peak voltage of
the RF waveform applied to it. The diode is forward
biased to bring it to an operating point of maximum
stability and to bring it away from the square-law
region to produce a somewhat more linear change in
output voltage for a change in the applied RF level.
As the block diagram indicated, a variable dc supply
is also included. The output of the supply is connected
to a dc meter, which monitors its voltage, and to one
leg of a mechanical chopper. If the chopper is set in
operation and its selecting arm is connected to an
oscilloscope, one can look first at the de level pro-
duced by the peak detector in response to an RF
voltage, and then at the dc level produced from the
variable dc reference supply. In performing a mea-
surement, the variable supply is adjusted 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 de
from the peak detector, and hence, peak RF power
can be read from it directly. CW power, of course,
is correctly indicated also, 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-
ly on the first cycle of the RF carrier. It may charge
up in stair-case fashion over a period of several
cycles, but must reach the peak before a measure-
ment is made. The 8900B specification states that

0. 25 usec. should be allowed for this, although
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0.10 usec. is typical with a 6-foot length of
RG-62/U (40 ohm) cable and an oscilloscope with

50 pf input capacitance connected to the video output.
Since no isolating amplifier is employed, extremely
high external capacitance could increase the time
required for the video output to rise to the true peak
of the voltage waveform. The impedance of the out-
put circuit is approximately 350 ohms. The peak de-
tector also has a responsibility to remain faithful 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 dc output level, with-

in the duration of the pulse, would be lower than the

true RF voltage peak and an error would be introduced.

The 8900B was designed to meet its accuracy
specification at carrier frequencies down to 50 MHz.
The upper frequency limit is 2000 MHz. A front
panel "NULL" control 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
diode. This adjustment is made with the Function
Switch in the "MON/CAL' position.

4-10. In this position, also, a voltage divider from
the reference power supply applies a preset voltage
to the dc meter to deflect the needle to a calibration
mark. It 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.

4-11. Now consider the signal path which attenuates
the incident power and dissipates the remainder in

a 50-ohm load. This is provided as a convenient
means of calibration or standardizing the instrument.
I the 50-ohm load is replaced by an accuratec CW
power measuring device, such as a bolometer or
calorimeter, and a CW scurce 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 simulta-
neously. Therefore, one need only to know accurately
the attenuation between the front panel input connector
and the power meter to 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 8900B includes a two-stage emitter
follower to provide an isolated monitor output for
viewing and analyzing the demodulated output on an
externally connected oscilloscope.

4-14. The output 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 circuitry with Function Switch in
the MON/CAL position.
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Section V

Paragraphs 5-1 to 5-6

SECTION V
MAINTENANCE

5-1. INTRODUCTION

5-2.  The 8900B Peak Power Calibrator is an easy
instrument to maintain. All parts are accessible
after removal of the top, bottom, and side covers.

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

5-3. PERFORMANCE CHECKS

54. The performance check in Table 5-2 verifics
whether or not the 8900B is operating within the

specifications as stated in Table 1-1. This check
may be used as part of an incoming quality control
inspection, as a periodic operational check, or after
repairs and/or adjustments have been made. The
tests can be performed without instrument cover
removal.

5-5. TEST EQUIPMENT REQUIRED.

5-6. The test instruments required to make the
performance checks are listed in Table 5-1. Test
instruments other than those listed may be used
provided their specifications equal or exceed the

critical specifications.

Table 5-1. 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 puwto 10 mw -hp—478A
Calibration Accuracy: 1% Thermistor Mount
Oscilloscope Operation Frequency Range: 20 mc -hp-140A with
Performance Sensitivity: .2v/cm 1402A and 1420A
Calibration plug-ins
Pulse Generator Performance Pulse Width: 10usec -hp-214A
Repetition Rate: 10 kHz
Output: 100 volts - negative going
Electronic Performance dc Range: to 300 v -hp-410C
Voltmeter Calibration ac Range: to 300 v
Troubleshooting Accuracy: 2%
High Output CW Performance RF Range: 50 to 2000 MHz General Radio Type
Source or Calibration Output: greater than 25 dbm (280 mw)
Sources 50-250 MHz 1215B
250-960 MHz 1209B
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: 3 db Weinschel
Calibration 10 db (2 required) Engineering
Accuracy: +0.25db ) Model 50-3N
Model 50-10N
Double Female Performance Low VSWR UG 29B/U
Type N Connector Calibration
150 ohm Load Performance Can be assembled using a UG-88/U BNC
connector and a 150 ohm, 10%, 1 watt carbon
composition resistor
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Table 5-2

Table 5-2. Performance Checks

RF POWER ACCURACY

General. Power calibration is checked by first measuring the 8900B path attenuation. This is done at a power
level within the normal measuring range of the instrument (+10 to +23 dbm). With an RF Power Meter
(-hp-431C + 478A) replacing the rear-mounted 50-ohm termination (AT2), the CW incident power in dbm is
determined by RF Power Meter reading + path attenuation.

Calibration and checking at 900 MHz is recommended, but a detailed performance evaluation would require
checks at convenient frequency intervals between 50 MHz and 2 GHz.

A. Measure and record path attenuation.
1. Connect equipment as shown in Figure 5-1.
2, Set

UG29B/U ———
89008 \T:] o
Function Switch: MEAS T [:]

RF Source v AR U L 88 D T YT i | 1o
—_— -hp-43I1C
Output frequency: 900 MHz FILTER ATTEN I % 89008 ATTEN 1 |powermeren
RF Power Meter

Range: -15 dbm Figure 5-1. Path Attenuation Check

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

4. Disconnect 8900B (RF IN and BOL OUT) and replace it with a UG 29B/U Adapter. The Power Meter
increase by approximately 16 db. Calculate exact change and record.

B. Check Calibration,
1. Connect equipment as shown in Figure 5-2.

2. Set
8900B
Function Switch: MEAS
Power Meter W R e O L] 30

" SOURCE ATTEN.
Range Switch: +5 dbm FILTER 33%’8.9
1

Oscilloscope e
Vert Sens:
Horiz Sweep: Figure 5-2. Calibration Check
RF Source
RF Output: Zero or Off

OSCILLOSCOPE

-hp-43IC
POWER METER
—0

L3
"

0

3. Perform "Null'' adjustment on 8900B (see paragraph 3-13)

4. Adjust RF Source output level so Power Meter reading added to path attenuation recorded in step A4
above is equal to 20 dbm. Power incident upon 8900B is then + 20 db or 100 mw.

5. Adjust 8900B COARSE and FINE controls for coincidence of oscilloscope traces
6. 8900B meter reading should be 100 mw + 1.5 db,

7. Reduce RF power level by 5 db and then 5 db more, each time adjusting the 8900B COARSE and FINE
controls for oscilloscope trace coincidence. 8900B readings should be -5 +1.5 db and -10 1.5 db,
respectively.

NOTE: X a calibration check is to be made at more than one frequency, steps Al through B7 must be
repeated for each frequency.

If a custom calibration chart is supplied, the corrected readings must be accurate within + 0.6 db
at all frequencies between 50 MHz and 2 GHz. A custom calibration is invalid after replacement
of W1, Z1, AT1, Z2, or CR5.
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Table 5-2. Performance Checks (Cont)

MONITOR OUTPUT

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

2. Set
8900B
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 usec
Trigger: Internal
RF Source
Output Frequency: 900 MHz

Oscilloscope
Vertical Sensitivity: 50 mv/cm

3. Adjust level of RF source to 20 mw as determined by 8900B measurement.
4. Change 8900B Function Switch to MON/CAL position.

Change oscilloscope connection from 8900B VIDEO OUT to MON OUT connector 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 should be less than 1 : 1.25.

MONITOR OUTPUT BANDWIDTH

1. Connect the Pulse Generator to the 8900B RF IN connector, and the oscilloscope
(-hp- 140A + 1402A plug-in) to the MON OUT connector.

2. Apply a positive 2-volt pulse to the 8900B and measure the risetime on the oscilloscope.

Allowing for risetimes of pulse generator and oscilloscope, the specification bandwidth of
the 8900B (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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5-7. TROUBLESHOOTING AND REPAIR

58 The 8900B is a relatively simple instrument.
For the purpose of troubleshooting, the 8900B sche-
matic, Fig. 7-3, and the 8900B Print Circuit Board,
Fig. 7-1, will have all necessary information includ-

ing voltages and resistance readings where applicable.

Voltmeter readings were made with an -hp—<410C.

5-9. MECHANICAL DISASSEMBLY
PROCEDURES

5-10. Top and Bottom Covers
a. Remove two screws at rear of instrument.

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

5-11. Right and left Side Covers
a. Remove screws from side covers. Top
or bottom covers need not be removed to
remove side covers.

5-12, Meter

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

b. Remove all front panel knobs.

c. 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 from meter terminals.

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

5-13. RF Detector Diode (Fig. 5-3)

a. Without removing the detector block from
the instrument, loosen the socket head set-
screw securing the diode with a No. 2 (. 035")
hex wrench.

NOTE: The printed circuit hoard must be
removed to gain access to the diode set-
screw.

Model 8900B

b. Lift out the diode.

c. Remove the bowed washer (MPS) from the
bottom pin of the diode.

Figure 5-3. RF Detector Diode Assembly

(1) When replacing the diode, the cap
must be on the cathode end of the diode. The bowed
washer from the original diode should he placed (con-
cave side up) on the anode end of the diode Fig. 5-5
Diode Replacement. It is important that the diode
be pressed firmly in place before tightening the
socket head setscrew.
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5-14,

5-15.

ADJUSTMENT AND CALIBRATION

Adjustment procedures for the 8900B are given

in Paragraphs 5-00 through 5-00.

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

Do NOT perform the adjustments as a performance

check.

Test limits used in the adjustments should not

be construed as part of the specifications.

5-16.

5-17.

H-18.

Power Supply

a. Connect an electronic voltmeter from
positive side of C1 to negative side of C2.
Voltage should he nominally 240 vde.

CAUTION: The Electronic Voltmeter
chassis must be ungrounded for the
measurements in steps a and b.

b. Measure voltage across CR6 (from TPI to
TP2). Voltage should he nominally 9.2 vde.

¢. Measure voltage and ripple from TP3 to
ground. Voltage should be nominally -11.5 vde,
with less than 20 mv p-p ripple at 125 vac line.
If not, suspect CR7.

d. Mecasure ripple between TPL and ground.
Ripple should not exceed 20 mv p-p at 125 vac
line. TIf it does, suspect CR6.

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 dc meter should indicate from
slightly negative to at least 1.4 v.

Detector Diode Check.

Diode damage may occur if input power levels

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

a. Connect the 89008 to a power source set to
115 vac.

cw

SOURCE LOW PASS T
FILTER POWER

8900 B

RF

soL
ou

Section V

Paragraphs 5-14 to 5-21

h. Connect a de electronic voltmeter to test

point ﬁ (Figure 6-1 and 7-3)

(1) Voltage at test point‘@should 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.

e¢. With the 8900B Function Switch in the OFF
position, tune the RF Generator to 1 GHz and
adjust the output level so the Power Meter in-
dicates +4 dbm. 100 mw will then be applied to
the RF IN connector.

f. Measure the voltage at TP5, which should
be nominally 1 vde. A diode not measuring be-
tween 0.8 and 1.2 vde should be replaced. (sce
Paragraph 5-13)

5-19. 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 60 cps) and adjust the
COARSE control until a square wave (the
chopper waveform) appears on the oscilloscope.

b. Fig. 5-5 shows a typical oscilloscope
pattern of the chopper operation. Duty cycle
is approximately 50%. Contact bounce will
generally increase with use. The chopper as-
sembly (G-1) can be readily replaced if contact
bounce becomes excessive and impairs obser-
vations on the oscilloscope.

5-20. Power Level Calibration

5-21. Table 5-1 provides a list of Recommended Test
Equipment for Performance Checks and Calibration
over the full frequency range of the 8900B. RF
Generator substitutions may be made, however,
depending upon the 83008 application and available

— ot —f—1 —_ e
-hp-431C 3
POWER METER {—pp et b b e b

DIVIDER

dc O ] oETECTOR
VTVM ==
¥

L
Figure 5-4. Detector Diode Check Setup

t

TN

Figure 5-5. Chopper Performance

5-5
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Paragraphs 5-22 and 5-23 a through i

cquipment.

For example:

Frequencies below 500 MHz can be calibrated
with power from an -hp-230A Power Amplif-

ier driven by an -hp-3200B VHF Oscillator or
an -hp-608 - series Signal Generator.

Frequencies from 1 to 2 GHz may be calibrat-
ed using power from the 8614A Signal Gener-
ator in combination with a 489A TWT Ampli-
fier. This combination will allow checks and
calibration at the frequencies used on DME/
ATC Air Navigation equipment.

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 900 MHz,
the optimum calibration frequency.

Path Attenuation Check

Connect equipment as shown in Figure 5-6

4
CW RF LOW
source ] pass p={ 0% )
FILTER

ATTEN |

uUG298/U ~——
\ﬁ BoL.
louv

-0 89008

Model 8900B

h. Adjust the RF Generator to 900 MHz and,
without changing the frequency, turn the RF
output off.

¢. Rotate the 8900B Function Switch to the
CAL position.

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

e. Adjust the 8900B 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 8900B 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 8900B RF IN
connector is 100 mw.

todb -hp-43IC

ATTEN t POWER METER
}-——o0

\

Figure 5-6. Path Attenuation Check Setup

Set
8900B

Function Switch: MEAS
RF Source

Output frequency: 900 MHz
RF Power Meter

Range: -15 dbm

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

Disconnect 8900B (RF IN and BOL OUT) and
replace it with a UG 29B/U adapter. The
power meter reading will increase by approx-
imately 16 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
16.2 db at 900 MHz for 100 mw at the 8900B
RF IN connector, the CW Power Meter
should indicate 20 dom —16.2 db or +3.8
dbm, as indicated on the CW Power Meter.
This will make the power at the 8900B RF
IN connector exactly 100 mw.

h. Adjust the COARSE and FINE controls on
the 8900B for 100 mw (0 db) reading on the RF
Peak Power Meter.

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

NOTE: If balance cannot be attained, adjust
R20 for minimum separation of the hori-
zontal lines. Then, adjust the COARSE

and FINE panel controls until the horizontal

OSCILLOSCOPE

CW RF Long | ] 3db hp-43iC
- Pas OWE
SOURCE FILTER ATTEN. " 89008 POWER METER
5) w%:auT Q —0
1 |

Figure 5-7. Meter Calibration Setup
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lines coincide. Adjust R18 until the panel
meter reads exactly 100 mw (0 db).

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

k. Rotate the 8900B Function Switch to the
MEAS position.

1.  Turn the RF Generator on and reduce the
power output, as indicated on the CW Power
Meter, by exactly 10 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 db.

NOTE: If the meter does not read -10 db,
note the error and readjust the COARSE
and FINE controls until the meter reads
exactly 0 db. Then, readjust R18 until the

Section V

Paragraphs 5-23 j thrur

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

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

o. Repeat steps h through m until 0 db and
-10 db read correctly.

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

q. Rotate the 8900B 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 controls: R12, R18, and R20.
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REFERENCE DESIGNATORS

AT = attenuator
C = capacitor
CR = diode
DS = lamp,indicator
F = fuse
G = chopper, mechanical
J = jack
M = meter
MP = mechanical part
P =  plug
Q = transistor
R = resistor (fixed or variable)
S =  switch
T = transformer
TP = test point
W = cable
Z = assembly
ABBREVIATIONS
A = ampere
AC = alternating current
C = capacitor
car flm = carbon film
comp = composition
db = decibel
dia = diameter
elect = electrolytic
fxd = fixed
gnd = ground
Hz = hertz
id = inside diameter
ins = insulated
1k = lock
lg = long
ma = milliampere
mach = machine
met flm = metal film
mw = milliwatt
my = mylar
od = outside diameter
p/o o= part of
si = silicon
1hk = thick
v = volt
var = variable
w = watt
ww = wire wound
uf = microfarad
6-0
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alpha-
numerical order of their reference designations and
indicates the description and ~-hp- stock number of
each parts, together with any applicable notes. Table
6-2 lists parts in alpha-numerical order by their -hp-
stock number and provides the following information
on each part:

a. Description of the part (see list of abbrevi-
ations below).

b. Typical manufacturer of the part in a five-
digit code; see list of manufacturers in par 6-8.

¢. Manufacturer's part number.
d. Total quantity used in the instrument (TQ

column).

6-3. Miscellaneous mechanical parts are listed in
Table 6-2.

6-4. For parts location and identification, see Fig.
6-1, 6-2; and 7-1.

6-5. ORDERING INFORMATION

6-6. To obtain replacement parts, address order
or inquiry to your local Hewlett-Packard sales and
service office (see lists at rear of this manual).
Identify parts by Hewlett-Packard stock number.

Section VI

Paragraphs 6-1 to 6-7

To obtain a part not listed, include:

Instrument model number
Instrument serial number
Description of part

Function and location of parts

o0 o e

LIST OF MANUFACTURERS

Code

01121
01295
04713
07115
07387
12697
12749
35434
42190
56289
63743
70903
71279
71450
71785
72765
75915
78553
80031
84411
87930
91637
93459
95354
95712
96341

Manufacturer

Allen Bradley Co.
Texas Instrument, Inc.
Motorola Semiconductor Products, Inc.

Corning Glass Works, Electronic Comp.

The Birtcher Corp.
Clarostat Mfg. Co., Inc.
James Electronics, Inc.
Lectrohm, Inc.

The Muter Co.

Sprague Electric Co.
Ward-Leonard Electric Co.
Belden Mig. Co.
Cambridge Thermionic Corp.
CTS Corporation

Cinch Mfg. Co.

Drake Mfg. Co.

Litteifuse, Inc.

Tinnerman Products, Inc.
Mepco, Inc.

TRW - Capacitor Div.
Tower Mfg. Co.

Dale Electronics, Inc.
Weinschel Engineering Co., Inc.
Methode Electronics Inc.
Dage Electric Co., Inc.
Microwave Associates, Inc.
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Section VI Model 8900B

Table 6-1
Table 6-1. Reference Designation Index
Reference Stock W .
Designation ock No. Description Note
- —
ATI1 0950-0114 Attenuator: fxd, 10db, Type N Connectors
AT2 0950-0082 Termination: 50 ohms, Type N male connector (-hp- Model 908A)
Cl, 2 0180-1796 C: fxd, elect, 40uf, 150v
C3 C: Special (Part of Z2)
C4 0160-0741 C: fxd, my, .047uf, 10%, 100v
C5, 6 0180-0258 C: fxd, elect, 10uf, 25v
CR14 1901-0028 Diode, Si: 400v, 0.5A (1N1763 can be used for replacement)
CR5 1900-0013 Detector, Diode (Part of Z2) (See paragraph 5-19)
CR6 1902-0157 Diode, Zener: 8.9-9.7v, 10 ma, 1N2620
CR7 1902-0158 Diode, Zener: 12.0v, 10%, 400 mw, 1N759
DS1 1450-0048 Lamp, Indicator: Red, NE2H
F1 2110-0044 Fuse: .3A, 250v, SLO-BLO (for 115v operation)
2110-0058 Fuse: .15A, 250v, SLO-BLO (for 230v operation)
Gl 0490-0122 Chopper: 6.3v, 50-60 Hz
J1 Part of W2
J2—4 Part of Z1
J5 Part of AT1
J6 1250-0192 Connector: BNC, UG-262/U
J8 1510-0007 Binding Post: Red
J9 1250-0192 Connector: BNC, UG-262/U
J10 1510-0006 Binding Post: Black
J11 1251-0135 Receptacle: Printed circuit board
M1 1120-0167 Meter: PEAK RF POWER
P2 Part of W2
P3 Part of Z2
P4 Part of AT1
P5 Part of AT2
P7 1251-0148 Connector: AC Power Cord Receptacle
Q1l, 2 1854 -0006 Transistor: NPN, 2N706
R1, 2 0692-8215 R: fxd, comp, 820 ohm, 5%, 2w
R3 069241735 R: fxd, comp, 47K ohm, 5%, 2w
R4 0686-6825 R: fxd, comp, 6.8K ohm, 5%, 1/2w
R5 06864715 R: fxd, comp, 470 ohm, 5%, 1/2w
R6 0724-0059 R: fxd, 60 ohm, 1%, 1/4w (Part of Z2)
R7 0812-0060 R: fxd, ww, 5K ohm, 5%, 5w
R8 0812-0059 R: fxd, ww, 6K ohm, 5%, 5w
R9 0689-1025 R: fxd, comp, 1K ohm, 5%, 1w
R10 2100-0764 R: var, ww, 50 ohm, 10%, 2w
R11 0727-0937 R: fxd, car flm, 3010 ohm, 1%, 1/2w
R12 2100-0768 R: var, ww, 1.5K ohm, 5%, 2w
R13 0686-6815 R: fxd, comp, 680 ohm, 5%, 1/2w
R14 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: var, ww, 30 ohm, 10%, 3w
R18 2100-0766 R: var, ww, 400 ohm, 5%, 2w
6-2
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Model 8900B

Table 6-1. Reference Designation Index (Cont'd)

g:sffgrfanggn Stock No. Description Note
R19 0727-0974 R: fxd, car flm, 1540 ohm, 1%, 1/2w
R20 2100~-0765 R: var, ww, 50 ohm, 5%, 2w
R21-23 0727-0956 R: fxd, car flm, 40.91 ohm, 1%, 1/2w (P/o Z1)
R24 06864715 R: fxd, comp, 470 ohm, 5%, 1/2w
R25 0686-2215 R: fxd, comp, 220 ohm, 5%, 1/2w
R26 0686-3335 R: fxd, comp, 33K ohm, 5%, 1/2w
R27 0686-1835 R: fxd, comp, 18K ohm, 5%, 1/2w
R28 0686-1035 R: fxd, comp, 10K ohm, 5%, 1/2w
R29 068641725 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
S1 Switch: Power,P/o S3
s2 3101-0033 Switch, Snap Slide
S3A-C 3100-0762 Switch: 3 position, OFF-MON/CAL-MEAS
T1 9100-0271 Transformer, Power
w1 8120-0078 Power Cord
w2 08900~60003 Cable Assembly (includes J1 & P2)
Z1 08900-60007 Power Divider Assembly
Z2 08900-60006 Detector Assembly
Z2MP1 2295-0011 Screw, mach: #4-40 x 3/8" 1g
Z2MP2 2190-0071 Washer, Lk: #4, External ,
Z2MP3 3050-0258 Washer, Flat: 1/4" od'x .119 id x . 025 thk
Z2MP4 5020-2204 Washer: Shoulder
Z2MP5 08900-00003 Washer, Spring: Bowed
Z2MP6 0360-0364 Terminal Strip: 2 Ins, 1 Gnd
Z2MP7 08900-60010 Plate & Eyelet Assembly
Z2MP8 3030-0089 Screw, Set: #1-72 x 1/8" ig
Z2MP9 08900-20001 Insulator, Detector (P/o C3)
Z3 08900-60204 Printed Circuit Board Assembly
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Section VI

Table 6-1, Figure 6-1 and 6-2
JI CAL-ADJ p2
M

P4 0340-0086 Jio
\ METER -SENS \ Z1 \;ERODB ADJ AT J8

__\

Job L

L[N

. X ,:\*“}
72 (SEE F(G.7-2 i \K
, 1400-0162 FOR DETAILS) AT2
RI7 R26

1400-0084
Z3(SEE FIG6.7-! J3 T
FOR DETAILS)
Fig. 6-1. 8300B Top View
5040-0700 SiA 1200-0020 0340-0097 50600703
1490-0032 SIC-E R3I 1400-0099

Jé Ji RIO

R20

0340-0090

Jsg

Fig. 6-2. 8900B Bottom View
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Table 6-2 Replaceable Parts (Cont'd)

Model 8900B

Stock No. Description Mifg. Mfg. Part No. Q
1510-0007 Binding Post: Red 1
1854-0006 Transistor: NPN 2N706 2
1900-0013 Detector, Diode 96341 MA425 1
1901-0028 Diode, SI. 400v, 0.5A (IN1763 can be used for

replacement) 04713] SR1358-10 4
1902-0157 Diode, Zener: 8.9-9.7v, 10ma, 1N2620 1
1902-0158 Diode, Zener: 12 v, 10%, 400mw, 1N759 1
2100-0763 R: var, ww, 30 ohm, 10%, 3w 12697] 58-30 1
2100-0764 R: var, ww, 50 ohm, 10%, 2w 12697} 43-50 1
2100-0765 R: var, ww, 50 ohm, 5%, 2w 12697| Series 43C2 1
2100-0766 R: var, ww, 400 ohm, 5%, 2w 12697 43C2, 400 1
2100-0767 R: var, ww, 500 ohm, 10%, 2w, dual 714501 LRC 2W2G 1
2109-0768 R: var, ww, 1.5K ohm, 5%, 2w 12697} 43C2-1500 1
2110-0044 Fuse: .3A, 250 volts, SLO-BLO 75915} 313.300
2110-0058 Fuse: .15A, 250v, SLO-BLO 759151 313.150
2190-0071 Washer, Lk: #4, External 2
2295-0011 Screw, mach: #4-40 x 3/8" Lg 2
3030-0089 Screw, Set: #1-72 x 1/8" Lg 1
3050-0258 Washer, Flat: 1/4" od x .119 id x . 025 thk 1
3100-0762 Switch: 3 position, OFF-MON/CAL - MEAS 1
3101-0033 Switch, Snap Slide 42190| 4633 1
5000-0703 Cover, Side 2
5000-0717 Cover, Bottom 1
5020-0701 Spacer: 1/4" dia X 7-7/32" Lg 2
5020-2204 Washer: Shoulder 2
5040-0700 Hinge, Tilt Stand 2
5060-0703 Side Frame Assembly 2
5060-0718 Cover, Top 1
5060-0728 Foot Assembly 2
8120-0078 Power Cord 70903 | KH-4147 1
9100-0271 Transformer, Power 1
08900-00003 Washer, Spring: Bowed 1
08900-00201 Front Panel 1
08900-00202 Sub Panel 1
08900-20001 Insulator, Detector (P/o C3) 1
08900-60003 Cable Assembly (includes J1 & P2) 1
08900-60006 Detector Assembly 1
08900-60007 Power Divider Assembly 1
08900-60010 Plate & Eyelet Assembly 1
08900-60204 Printed Circuit Board Assembly 1
08900-60206 Rear Panel: Includes S2 & P7 1
08900-80201 Printed Circuit Board (Less components) 1
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Section VI

Table 6-2
Table 6-2 Replaceable Parts

Stock No. Description Mfig. Mfg. Part No.
0160-0741 C: fxd, my, .047uf, 10%, 100v 84411 663UW
0180-0258 C: fxd, elect, 10uf, 25v 56289 31087
0180-1796 C: fxd, elect , 40uf, 150v
0340-0086 Insulator, Double Binding Post
0340-0090 Insulator: Double Binding Post (with Locating Key)
0340-0097 Terminal, Insulated 712791 X1581-1
0360-0364 Terminal Strip: 2 Ins, 1 Gnd 71785] 1520-A
0370-0047 Knob: FINE, COARSE, NULL
0370-0077 Knob: OFF-MON/CAL-MEAS
0490-0122 Chopper: 6.3v, 50-60 Hz 12749 C-1800
0510-0123 Clip, Pilot Light Retaining 78553 C12008-0144
0510-0221 Nut: Cover Retaining 78553 C8020-632-248
0686-1025 R: fxd, comp, 1K ohm, 5%, 1/2w 01121 EB
0686-~1035 R: fxd, comp, 10K ohm, 5%, 1/2w 01121] EB
0686-1525 R: fxd, comp, 1.5K ohm, 5%, 1/2w 01121 EB
0686-1835 R: fxd, comp, 18K ohm, 5%, 1/2w 01121] EB
0686-2215 R: fxd, comp, 220 ohm, 5%, 1/2w 01121 EB
0686-3335 R: fxd, comp, 33K ohm, 5%, 1/2w 01121 EB
06864715 R: fxd, comp, 470 ohm, 5%, 1/2w 01121 EB
06864725 R: fxd, comp, 4.7K ohm, 5%, 1/2w 01121| EB
0686-6815 R: fxd, comp, 680 ohm, 5%, 1/2w 01121} EB
0686-6825 R: fxd, comp, 6.8K ohm, 5%, 1/2w 01121 EB
0689-1025 R: fxd, comp, 1K ohm, 5%, 1w 01121 GB
0692-4735 R: fxd, comp, 47K ohm, 5%, 2w 01121 HB
0692-8215 R: fxd, comp, 820 ohm, 5%, 2w 01121 HB
0724-0059 R: fxd, 60 ohm, 1%, 1/4w 80031 C-10
0727-0937 R: fxd, car flm, 3010 chm, 1%, 1/2w 01295 CR 1/2 MR
0727-0956 R: fxd, car flm, 40.91 ohm, 1%, 1/2w (P/o Z1) 91637 DSC 1/2
0727-0974 R: fxd, car flm, 1540 ohm, 1%, 1/2w 01295 CD1/2 MR
0758-0006 R: fxd, met fim, 10K ohm, 5%, 1/2w 07115 C-5
0812-0059 R: fxd, ww, 6K ohm, 5%, 5w 35434 C5
0812-0060 R: fxd, ww, 5K ohm, 5%, 5w 63743| 5xM
0950-0082 Termination: 50 ohms, Type N Male Connector -hp- '908A
0950-0114 Attenuator: fxd, 10 db coaxial: Type N Connectors § 934591 2010
1120-0167 Meter: PEAK RF POWER
1200-0020 Socket, Chopper (G1) 71785 101-12-11-046
1250-0192 Connector: BNC, UG-262/U 95712 121-1
1251-0135 Receptacle: Printed Circuit Board 95354 | SD615S
1251-0148 Connector: AC Power Cord Receptacle 87930] H-1061-2
1400-0084 Fuse Holder - 3AG 75915 342.014
1400-0099 Tyrap, Cable
1400-0162 Clamp, Chopper Retaining 07387| 926-D
1450-0048 Lamp, Indicator: Red, NE2H 72765 599-124
1490-0032 Stand, Tilt
1510-0006 Binding Post: Black
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Model 8900B

Section VII

Paragraph 7-1 to 7-11

SECTION VIiI
MAINTENANCE DATA

7-1. INTRODUCTION

7-2. This section provides the electrical circuit
details in the form of schematics, diagrams, typical
voltage and resistance readings, etc. for mainten-
ance of the 8900B.

7-3. PRINTED CIRCUIT BOARD DIAGRAM

7-4. 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 electrical components.
This diagram will provide the following facilities:

a. Printed Circuit Board circuit tracing.

b. Component replacement of polarized
devices such as semiconductors, electro-
lytic capacitors, etc.

7-5. DETECTOR BLOCK DISASSEMBLY

7-6. An exploded view of the detector block assembly
(Z2) is shown in Figure 7-2. The associated notes
show specific details required for diode (CR5) replace-
ment.

7-7. SCHEMATIC

7-8. A complete schematic for the 8300B is shown
in Figure 7-3.

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

microfarads unless otherwise specified.

b.: front panel designation

C. [_:3 rear panel designation

d. O— front panel control

. " screwdriver adjustment

o

f. CW clockwise end of variable resistor

dec reference path

demodulated RF path

i. For fuse information, see paragraph 2-11,
j. Numbers shown in parentheses indicate
wire color using RETMA Resistor Color Code,

e.g., Black-Red is (0° 2)

k. ° test point - circuit board 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.

7-1
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Section VII Model 890t

~

WIRING ONLY SIDE OF BOARD.

COMPONENTS SIDE OF BOARD.

(VIEWED FROM COMPONENTS SIDE
OF BOARD.)

| 2 3 4 5 6 7 8 9 1011 12131415

Figure 7-1. Printed Circuit Board Diagram

7-2
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Model 8900B

Notes:

A. Part descriptions for indicated parts shown
in Table 6-1. Mechanical parts shown
under Z2 MPI, etc.

B. Diode polarity must be observed.
Cathode end of diode to top plate (MP7).

C. Bowed washer (MP5) should be installed
with concave side up.

D. Diode should be pressed in place with
approximately 3ibs pressure before
securing with setscrew (MP8).

Fig. 7-2. Detector Block Disassembly
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DC REFERENCE

Section VII

Figures 7-2 and 7-3
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Fig. 7-3. Schematic Diagram - 8900B
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