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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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1 GENERAL !NFORMATION

2.  This manual contains operatmg 1nstructxons

for the Hewlett-Packard Model 8472A Crytal De:
tector. Included in the manual is the information
‘required to install and test the crystal detector

3.  On the rear cover of this manual, below the
manual part number, is a “Microfiche” part number
This number may be used to order a 4 x 6-inch .,

microfilm transparency of the manual.

4. Specifications

5. Instrumnent specifications are listed in Table 1.
These specifications are the performance standards,
or limits against which the mstrument may be

~ tested. :

.6. - Description |

7. The Hewlett-Packard Model 8472A Crystal

- Detector is a 509 (nominal) device designed for
measurement use in coaxial systems. The instrument
converts RF power levels applied to the 5002 input
connector into proportional values of d¢ voltage.
The instrument measures relative power up to

100 mW and has a BNC female connector for the
output jack which allows the detected output to be
connected to a SWR meter. The output voltage
polarity is negative, unless Option 003 is selected.
The frequency range of the 8472A is 10 MHz to
18 GHz. .

8. Options

" 9. The 8472A Crystal Detector is available with
the following options (see Table 1 for further
descnptlons)

, Optlon 001: Matched pair of detectors
- Option 003:  Positive polarity output
Option 100: Female OSSM type output
' connector. |
10. INSTALLATION

11. Initial Inspection’
12. . Inspect the shipping container for damage

If the shipping container or cushioning material is {\
damaged, it should be kept until the contents of _ :

the shipment have been checked for completenet« )]

}
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13. -The procedures for élx\egking ‘el"ectrical perform
ance are given under PERFORMANCE TESTS. If
the contents are incomplete, ifth\ere is mechanical.

~ damage or defect, or if the instrument does not

pass the electrical performance test \\otlfy the near-
est Hewlett-Packard offlce If the shipping container
is damaged, or the cushioning material show signs

. of stress, notify the carrier as well as the Hew! ett-
Packard office. Keep the shipping materials fq the .
~ carrier’s inspection. The HP office will arrange or
_ repair or replacement at Hewlett-Packard’s optror
w1thout waiting for claim settlement. T

14 Mat. gConnectors

15. The mating output connector used wrth the
crystal detector must be a male BNC connector for
the standard output connector or an OSSM male
connector for Option 100. The mating RF input
connector must be a female SMA connector.

[ CAUTION

SMA connectors have a limited life in

" applications that require repeated con-
necting and disconnecting. In series adap-
ters snould be used for such applications.

16. Operating Environment

- 17. The operating environment of the crystal de-

tectors should be within the following limitations:

a. Temperature: 0°C to +55°C
b. Altitude: <4572 metres (15,000 feet)
c. . Humidity: <95% relative

18. STORAGE AND SHIPMENT

19. Environment. The instrument should be
stored in a clean, dry environment. The following

- environmental limitations apply to both storage
“and shipment:

2. Temperature: --20°C to +55°C
b. Humidity: <95% relative
C. Altltude <7620 metres (25,000 feet)

20 Original Packagmg Containers.and mate) ials
identical to'those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard ‘or

* servicing, attach a tag indicating the type of service

- and the instrument has been checked mechamcally

*{’f; required, return address, model number, and serial
and electrically.

\ number. Also, mark the container FRAGILE to |
. | ' ' |
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‘Table 1. Specifications

1 Frequeney Bange 10 MHz to 18 GHz

NOTE

- RF’may leak through the output"connec-
" tor, especially below 1 GHz. It can be
reduced, if object:onable wtth a smtable
low~pass f:lter
?
Frequency Response:’
+0.2 dB over any octave 10 MHz to 8 GHz,
iOSdBlOMHztol24GHz, R /
+1.0 dB 10 MHz to 18 GHz. o

Maximum Operatmg lnput Power 100 mW, peak or
average. ) <

\

- peak or average for <1 minute.

-Sensltmty
¢« High Level: <0.35 mW produces 100 mV output
Low Level: >0.4 mVdc/uW CW.

SWR: | .

10 MHz to 4.5 GHz, 1.20; 4.5 GHz to 7.0 GHz, -
1.35; 7.0 GHz to 12.4 GHz, 150 124GHzto
18 GHz, 1. 70

Input Impedance: §6Q (nominal).

7

Options:

| Maximum Short Term Input Power: 100 mW (typical) \ :
|
/

Output Impedance: 15 kQ rﬁaximum, shunted by 10 pF.

Output Polarity: Negative (refer to Optidns for positive
polarity units).

be'tector Element: Supplied (refer to Table 2 for re-
placement elements).

BiaS' Not required.

Noise: <200 uV p-p wnth Cw apphed to produce 100 mV
ovtput. ,

Option 001: Matched detector pair. Frequency

- response characteristics (exclusive of basic sensi-
tivity) track within £0.2 dB from 10 MHz to-8 GHz;
+0.3 dB 8 GHz to 12.4 GHz, +0.6 ¢B from 12.4 GHz |
to 18 GHz.

Optlon 003: Positive polanty output.
Option 100: Female OSSM:type output connector,

General:
Weight: Net 57 g (2 0z.)
Dimensions: 64 mm long, 14 mm diameter
(2.50 in. long, 0.56 in. diameter).

lAs read qn a meter calibrated l'or square- luw detectors (such as
HP 415K SWR Meter).

/
/

STORAGE ANI?J SHIPMENT (Cont'd)

| ~ assure careful h/andlmg In any correspondence,

refer to the mstrument by model number and serial
number. -

\

'21. OPERATION

CAUTIONS]

' e

Static discharge can damage'the detector
element. A 100 pF capacitoi (1.2 m [4 ft.]
of coax cable) charged to 14 volts stores
0.1 erg, the maximum pulse rating of the
detector e!ement Connect cables to test

DO NOT:NEEDLESSL Y HANDLE DE-
TECTOR ELEMENT USED IN CRYSTAL
DETECTOR Static electricity which

{

builds up onr a person, especially on a cold
dry day, must never be allowed to dis-
charge through the crystal detector. Avoid
exposed leads tc or from the crystal detec-
tor, since these are often touched
acczdentally

22, (5perating Information

23. The crystal detector can be used as a demodu-
lator to obtain a pulse envelope which can then be

observed on an oscilloscope. It can also be used as

a general purpose detector.

24. When using the crystal detector, with an oscﬂ
loscope, and the waveshapes to be observed have
rise times of less than 5 us, the coaxial cable con-
necting oscilloscope and detector should be as short
as possible and shunted with a resistor. Ideally, this

‘resistor should be 5092 to terminate the coaxial

cable properly. However, with 502 resistance, the
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R Operatmg Informatnon Cont’d) |
- output video pulse may be too small to drive some

oscrlloscopes Therefore, the cable should be |

‘shunted with the smallest value of resistanca that

will obtain suitable deflection on the oscilloscope;
typically the value will lie between 5082 and 20 k2.
The larger the resistance the more degradatlon of
rise time. | ‘

25 The power applied to the detector can be

‘either modulated or continuous wave (CW). If -

modulated at a 1000 Hz rate, an SWR meter can be
used as an indicator. For CW detection, a dc milli-

-ammeter or millivoltmeter can be used as the

mdlcator :

26. Operator's-Checks .

27. Peak Power Measurement. The airangement of
equipment for peak power measurement is shown in
Figure 1. The procedure involves calibration of an
oscilloscope which, in turn, is used to calibrate a

- CW generator. The output of the calibrated CW

generator is measured with a power meter; the peak
power of a pulse is thereby measured The proce-

. dure is as follows:

a. Connect equlpment as shown in Figure 1,
step a. Observe pulse on a de-coupled osc1lloscope

- Using a marking pencil, mark on the graticule the

.base-tojpeak amplitude of the pulse envelope.

b. Replace the pulse source with a CW gen-
erator. While observing the oscilloscope trace,
adjust amplitude of CW generator output to make
detector’s output equal to that of pulse generator,
as indicated by markings on graticule (step a). |

c. Leave CW generator at setting obtained
in step b. Disconnect detector from CW generator.

ator output. The peak power of the pu]se envelope
observed in step a is equal to the output power of
the CW generator ‘

28. Reflectometer Application. For information
about reflectometer systems and measurements,
see HP Application Note Index, ¢copies of which
are available upon request,

'29. Harmonic Frequency Comparison Maasure-

mant Application. The detector can be used as a

 mixer in harmonic-frequency comparison measure-
" ments (see HP Application Note Index for further

information).
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Figure 1. 'Peak Power Measurement

30. PERFORMANCE TESTS

31. The following paragraphs suggest methods to
use for testing detector specifications. For these
tests refer to the manuals of the equipment involved

.for operatmg mstructlons

32. Frequency Response Test

a.  Using signal sources covering 10 MHz to
18 GHz with a 10 dB isolating attenuator and a - -
power meter, connect power sensor to attenuator.
Adjust RF power level to —20 dBm input to power
sensor. ,

b.  Without changing RF power level of sig-
nal source, disconnect power.sensor.

c. Connect detéctor to attenuator. Measure
dc voltage output from detector and rocord
ineasurement. :

d. Change frequency of sngnal source and re-
peat steps a through c. “

i

e. Since the detector follows a square-law
response at this power. level, its output is propor-
tional to power (PdB =10 log Vo)- Total variation

~ of detector readings should meet speexflcatlons (see
‘Table 1) for all frequencies of mterest across the

band.




\ Frequency Response Test (Cont'd)
» \ . ' NOTE

\ .Multiple mismatch- errors caused by atten-
|\ uator SWR, power meter SWR, and detec-
\" tor SWR should be taken intc account, as
" \\‘ well as the accuracy of the indicator used
A to measure the detector’s output.

:3‘3§u. High Level Sensitivity Test
| ' a.  Using signal sources covering 10 MHz to
18 GHz and a dc voltmeter or oscilloscope as the
“indicator, connect detector to signal source. AdJust
RF power level for a 100 mV detected output from
‘dete tor
b\. " Disconnect detector from signal source
and measure RF output level. The RF output level
should be < 0. 35 mW
c. \\ Repeat steps a and b for all frequencles 4
| of mterest across the band.

'v
\
\

o B
34. Low Level Sensitivity Test

a. \Using a signal source (covering 100 MHz -

to 2 GHz), a 10 dB attenuator, and a power meter,
connect attenuator to signal source and power sen-
sor to attenuator. Adjust RF power level for

—20 dBm output from attenuator, Verify the am-
bient temperature oo

b. Disconnect power sensor from attenua-
‘tor and connect detector. Measure the dc voltage
output from detector. The output should be
>4.0 mV at 25°C. The sensitivity slope is typlcally
—0.015 dB/ C from 0° to +55°C |

NOTE‘ |

I

- Multiple mismatch errors caused by atten-
uator SWR, power meter SWR, and detec-
tor SWR should be taken into account, as
well as accuracy of indicaior used to meas-
ure detec*or s output.

35 Match Test (SWR)

36. To verify the detector’s SWR speuifications,

use any system whose meastrement accuracres for
SWR (resrdual SWR) are known

. 37 ADJUSTMENTS
38. The detectors have no mternal ad;ustments

“Model 8472A.

_mqurry to the nearest Hewlett-Packard office (see -

‘mation for each part: model number, Hewlett-

*. for repair of the Model 8472A Crystai Detector.
' .Addjtional maintenance information can be ob-

. for re-use in the detector.
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' ,' 39. REPLACEABLE PARTS

40." The succeeding paragraphs contam mforma-
tion pertaining to replaceable parts (see Table 2)
and the ordering of replaceable parts for the

41. To order a replacement part, address order or

list in back of manual). Include the followm;, infor-

Packard part number, and description.

42. SERVICE |
43. The succeeding parao‘raphs give instructions

tained from the local Hewlett-Packard office. Part |
numbers for replaceable paris are given in Table 2.

44 Detector Element Replacement

45. The new detector element assembly includes.a
detector element, capsule spacer, and capacitive
washer. All other internal parts are to be retained

CAUTION

‘The special detector element (see Fzgure 2)
* contained in the detector can be damaged

in handling, remouval, or installation if cer-
tain precautions are not taken. The handl-
ing precautions which follow should be |
-read before performance of any operation

~ * with the detector element when it is out
of either the housing or the detector ele-
ment shipping container.

a. Before installing diode into mount, touch
exposed metal on mount with your hand to dis- e
charge static electricity. Then insert diode into |

. mount..

b. - When handing diode to another person,
touch hands first to ensure there is no difference in
static electncrty potentlal between you.

c. Ohmmeters should not be used to mea-
sure forward- and back-resistance since it is easy to
damage these diodes. The difficulty arises becausé. -

- of the ohmmeter’s open-circuit voltages and short-
circuit currents

| ,46 Replacing Detector Element

47. Parts mentioned in the followmg procedure are - | .,

| 1dent1f1ed in Flgure 2

n
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" Table 2. Replaceable Parts, Modsi 8472A and 8472A Option 100

e ‘ Dmnptum R Pil:tNo::' E Ddsciiption | Part No. .

A ! g » - . -'w.'»..,ilj,.v : v - (’ - - : — - ‘ - . }

* 8472A Output Connector Assembly . | 08472:60002 | 8472A Opt. 100 Output Connector .| 08472.60004,

1 - Connector, ENC Female ~ - ' | 1250.0251 [ ~Assembly. P o -

2. Washer o Lo 13 'C'onnector, OSSM, Female
4  Contact 8pring "> - 0 | 4, Pug | “
g AT o R “l 15  Conriact Spring - T /

84724 and 84724 Opt. 160 " /|" 16 Tubular Resistor 40~70Q

| 8. ¢Cp 1 - ‘| o8472-2007 | oo

-"116' ' Retainer' TR o 08472.2003 . _Replq‘cemgnt Diode Assembhes o .
8 "\.,_lCapsulé Spacer SR : '. . 5020-’0;,2_08 '7; Singlé.,:l)iode Negative Polarity 08472-60001
9 - Polyiron Spacer. - - | <] 5020-0209. . 7  Single Did.gp Positive Polarity | 08472-60002

- 10 ~Capacitive Washer = | . 2190-0377 | '  (Option'003) |
11 Bo,dy-;; K : . 08472-2001 .1 7 “:Matched Pair Diodes Negative‘ 08472-60005
12 RFPin Replacement Assembly ', 08472-600‘13 - . ¢ Polarity (Option 001)

| | 7  Matched Pair Diodes Positive | 08472-62006

' ' (Optiqn 201, 003)

8472 OPT 100 |

A

=
‘ylll—-ﬂ i .

i
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.. Figure2. Modsl 8472A and 8472A Gption 100, Cutaway View
Yoo v (Referto Tqble 2 for Callout dentification)

)




- Mode184721A |

Replacmg Detector Element (Cont'd)

ca. Remove connector cap from body. To re- o

- move connector cap, use a pzir of pliers with plastic
jaws or protect body with heavy paperi, or tape.

b. Remove old crystal dlode capsule spacer,
and capacltlve washer

c. Install the new‘.capacitive washer, capsule

spacer and crystal diode. Install the washer first,
then the spacer with its polyiron side against the
washer. Finally, install the crystal diode by insert-
ing the resistive end into the center contact ms:de
the detector body. :

CAundni

When msertmg the crystal detector ao
not force the tip ( resistive énd ) into the
center conductor in the body as the
fingers of the center conductor might be
damaged.

d. Replace connector cap and tzghten fzrmly '

wtth the fmgers ,

48. Replacing Female. BNC Connector

49. Parts mentioned in the following procedure are
1dent1f1ed in Figure 3.

a. Remove female BNC connector. Tore- -
move or install BNC connector, use a BNC wrench
or use a male BNC connéctor as a wrench to pre-
vent damage to the connector.

b.  Unsolder contact spring.

Page 7

c. Prepare replacement female BNC
connector

(1) Cut center con@uctor lead to approxl-
mately 0.79 mm, (1/32in.)

(2) With flat flle, 4mooth end of ]ead
remove burr;%th tweezers or a‘ml-

lar metal }/nst ment,

d. Shp contact : !pﬁég over center conductor |
lead, and solder. '/ /

Use solder/sparhgly or it will creep back
/,

on sprmg /Solder on spring destroys its

uSefulneae and i difficult to remove.

//

N e Let con act Sprmg cool and then; screw

: connector mto mount

CONTACT

o — @

0.79mm (1/32in)

Figure 3. Cutting Center Conductor Lead
to Accommodate Contact Spring




