O HPB84g4A

PERATING AND SERVICE MANUAL

8484A
POWER SENSOR

8484A POWER SENSOR
HEWLETT: PACKARD

HEWLETT

() Py

V88 dH






OPERATING AND SERVICE MANUAL

POWER SENSOR
8484A

SERIAL NUMBERS

This manual applies directly to instruments with
serial numbers prefixed 2237A.

With the changes described in the Appendix this
manual also applies to instruments with serial
numbers prefixed 1528A, 1635A, 1916A, and
2046A.

For additional important information about serial
numbers, see paragraph on INSTRUMENTS
COVERED BY MANUAL.

D

HEWLETT
PACKARD

© HEWLETT-PACKARD COMPANY 1975, 1978, 1980
1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.

MANUAL PART NO. 08484-30014
Microfiche Part No. 08484-30015

Printed: SEPTEMBER 1983




Page 2

1. GENERAL INFORMATION

2. This Operating and Service Manual contains
information about initial inspection, performance
tests, adjustments, operation, troubleshooting and
repair of the Model 8484A Power Sensor.

3. On the title page of this manual is a “Micro-
fiche’ part number. This number can be used to
order a 4 x 6-inch microfilm transparency of the
manual.

4. Instruments Covered by Manual

5. This instrument has a two-part serial number.
The first four digits and the letter comprise the
serial number prefix. The last five digits form a
sequential suffix which is unique to each instru-
ment. The contents of this manual apply directly
to instruments having the serial number prefix
listed under SERIAL NUMBERS on the title page.

6. An instrument manufactured after the printing
of this manual may have a serial prefix that is not
listed on the title page. This unlisted serial prefix
indicates that the manual for this instrument is
supplied with a yellow Manual Changes supplement
containing *“change information’ that documents
the differences.

7. In addition to change information, the supple-
ment may contain information for correcting
errors in the manual. To keep this manual as
current and accurate as possible, Hewlett-Packard
recommends that you periodicaily request the
latest Manua! Changes supplement. The supple-
ment is keyved to the manual print date and part
number, both of which appear on the title page.
Complimentary copies of the supplement are avail-
able on request from your nearest Hewlett-Packard
office.

8. For information concerning a serial number
prefix not listed on the title page or in the Manual
Changes supplement, contact your nearest Hewlett-
Packard office.

9. Description

10, The HP 8484A Power Sensor is used for
measuring the average power supplied by an RF
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source to a 50-ohm load. The Power Sensor has a
high-sensitivity, capable of measuring power levels
as low as 0.1 nanowatt (nW). In use, the Power
Sensor is connected to the RF source and to a
compatible power meter. (Suitable meters are the
HP 435A or 436A Power Meter.) The Power
Sensor places a 50-ohm load on the RF source, and
the power meter indicates the power dissipated in
this load. The power is determined from the RF
voltage developed across the Power Sensor load,
and is expressed in nW (or W) and dBm. The HP
436A Power Meter can also provide readings, in
dB, relative to a previous RF input to the Power
Sensor.

11. The Power Sensor measures power levels from
—70 dBm to —20 dBm (0.1 nW to 10 uW), at
frequencies from 10 MHz to 18 GHz.

12. Calibration data is provided by a graph on the
Power Sensor. The graph, individually prepared for
each Power Sensor, shows the calibration factor
{CAL FACTOR) at 17 frequencies. This calibration
factor is used to adjust the power meter to suit the
particular Power Sensor and RF frequency. For
greater accuracy, a table showing the calibration
factor to two significant digits is supplied with
each Power Sensor.

13. Specifications for the Power Sensor are pro-
vided in Table 1.

14. Accessories Supplied

15. Included with the Power Sensor is the HP
11708A 30 dB Reference Aftenuator (Figure 1).
This is used to reduce the RF reference voltage
applied by the power meter to the Power Sensor
when calibrating the system before use. (The
calibration procedure adjusts the power meter for
the particular Power Sensor and for ambient
temperature.}) Because of the high sensitivity of
the HP 8484A Power Sensor, the 50 MHz 1 mW
reference input supplied by the power meter must
be reduced to 1 uW; the Reference Attenuator
provides the means to accomplish this. Further, the
Reference Attenuator is intended for use at only
50 MHz, the adjustment frequency, and should be
used only for calibrating the power meter for a
Power Sensor. The Reference Attenuator is a
highly accurate device, intended only for this
specific function.



Model 8484A Page 3

Table 1. Specifications

Frequency Range: 10 MHz to 18 GHz.
Power Measurement Range: 100 pW to 10 uW (—70 dBm to —20 dBm).
Maximum Permissible RF Power, Average or Peak: 200 mW.
Maximum dc Voltage to RF Input: 20V,
Maximum SWR (Reflection Coefficient) of Power Sensor:
1.40 (0.167) 10 MHz to 30 MHz 1.30 (0.130) 10 GHz to 15 GHz

1.15 (0.070) 30 MHz to 4 GHz 1.35 (0.150) 15 GHz to 18 GHz
1.20 (0.091) 4 GHz to 10 GHz

Maximum SWR (Reflection Coefficient) of HP 11708A 30 ¢B Reference Attenuator: 1.05 (0.025) at 50 MHz*.
RF Impedance: 50 ohms nominal.
RF Connector: Type N Male (meets military specifications).

Calibration: Individual calibration graph and table, traceable to NBS, provided with each Power Sensor. The
HP 11708A 30 dB Reference Attenuator is manufactured to 30 + 0.05 dB*, at 50 MHz and 25°C, traceable
to NBS, with temperature coefficient typically 0.003 dB per degree C.

Dimensians, including AF connectar, excluding HP 11708A 30 dB Reference Attenuator: 36 mm wide, 44 mm
high, 133 mm long {1-7/16 x 1-3/4 x 5-1/4 in.) ,

Dimensions of HP 11708A 30 dB Reference Attenuator {including RF connector): 20 mm diameter, 60 mm
long (0.79 x 2.4 in.}.

Weight (excluding HP 11708A 30 dB Reference Attenuator}: Net, 0.4 kg (13 oz.).
Weight of KP 11708A 30 dB Reference Attenuator: Net, 0.085 kg (3 oz.).

*To verify the specifications of the HP 11708A 30 dB Reference Attenuator to £ 0.073 dB, the test sysiem used must meet the
following requirements:

a. Attenuation resolution 0.003 dB.
b. Substitution attenuator accuracy T 0.02 dB.
c. Source and lnad SWR <1.02,

16. Options

17. Two options are available for the HP 8484A
Power Sensor. The first, Option 002, is a range
knob (00435-60030) for the HP 435A Power
Meter, permitting more convenient use of power
meters which have serial prefix number 1527 A and

- 11708A under. HP 435A Power Meters with a higher serial

REEI(E)I?SSCE prefix number do not require Option 002. No HP
 [ATTENUATOR 436 A Power Meter requires Option 002,

30d8

18. The other option is Option 003. This deletes
the HP 11708A 30 dB Reference Attenuator.

19. Recommended Test Equipment

20. Table 2 lists the test equipment recommended
to check, adjust, and troubleshoot the Power
Sensor. If substitute equipment is used, it must
Figi:ve 1. HP 117G8A 30 4B Reference Attenuator meet or exceed the critical specifications.
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Table 2. Becommended Test Equipment

Instrument Type

Critical Specifications

Suggested Model Use*

Digital Voltmeter Volts:

Resolution: 4-digit
Resistance:

Accuracy: 5%

Range: 100 mVdc to 100 Vde
Input Impedance: 10 megohms

Accuracy: *0.05% =*1 digit

Range: 1 ohm to 100,000 ohms

HP 3435A T

Oscilloscope Bandwidth: dcto 50 MHz

Sensitivity: Vertical, 0.2 V/div
Horizontal, 1 ms/div

HP 180C/1801A/1821A AT

10:1 Divider Probe 10 Megohms

10 pF

HP 10004D A

DC Power Supply Range: 0—20 Vde

Load Regulation: 0.01% + 4 mV

HP 6204B T

*A = adjustment, T = Troubleshooting

21. INSTALLATION
22. Initial Inspection

23. Inspect the shipping container. If the container
or packing material is damaged it should be kept un-
til the contents of the shipment have been checked
mechanically and electrically. If there is mechani-
cal damage or if the instrument does not pass the
performance tests, notify the nearest Hewlett-
Packard office. Keep the damaged shipping
materials (if any) for inspection by the carrier and
a Hewlett-Packard representative.

24. Storage and Shipment.

25. Environment. The instrument should be stored
in a clean, dry environment. The following limita-
tions apply to both storage and shipment:

a. Temperature —40 to +75°C
b. Relative humidity, less than 95%

c. Altitude, less than 7 600 metres (25 000
feet).

26. Packaging. The following instructions should
be used for re-packaging with commercially avail-
able materials:

a. Wrap the instrument in heavy paper or

plastic. If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of

service required, return address, model number,
and full serial number.

b. Use a strong shipping container. A
double-wall carton made of 200 pound test mate-
rial is adequate.

¢. Use enough shock-absorbing material
around all sides of the instrument to provide firm
cushioning.

d. Seal the shipping container securely.

e. Conspicuously mark the shipping con-
tainer FRAGILE on each side.

27. CONNECTIONS

28. Refer to the power meter operating and ser-
vice manual for connection instructions.

29. OPERATION
30. Environment

31. The operating environmeni for the Power
Sensor should be as follows:

a. Temperature, 0° to 55°C
b. Relative humidity, less than 95%

c. Altitude, less than 4 572 metres (15 000
feet)
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32. The sensitivity of the diode detector in the
power sensor is influenced by ambient
temperature. This change has been compensated
for, but at temperature extremes, the sensor should
be recalibrated to obtfain the most accurate results.
Typical temperature sensitivity variations are
shown in Figure 2,

33. To recalibrate the sensor, allow it to stabilize
in the test thermal environment for approximately
on hour (for a step change in temperature). Then
recalibrate using the 11708A, the power meter’s
reference oscillator, and the CAL ADJ control. The
sensor is properly calibrated when it will remain
zeroed for 20 seconds.

TEMPERATURE, °C
0 10 20 30 40 5 60

SENSITIVITY
CHANGE, dB
&

-1.0

Figure 2. Typical Influence of Temperature
on Sensitivity

34. Operating Precautions

35. Before the Power Sensor is connected, the
following precautions must be observed.

WARNING |

BEFORE CONNECTING THE POWER
SENSOR, ensure that the RF generator
and power meter are properly connected to
a protective fearth) ground. Otherwise, the
aperator could recetve an electrical shock
and the instruments could be damaged.

l CAUTION

To prevent damage to the Power Sensor,
no more than 20 Vde may be applied
between the center conductor of the RF
connector and ground. (A blocking capaci-
tor in the Power Sensor prevents the flow
of de current.)

Do not twist the bady of the Power Sensor
when connecting and disconnecting it.
Twisting can cause major damage to the
Power Sensor’s circuits.
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36. When the power meter is being calibrated for
use with the HP 8484A Power Sensor, the
HP 11708A 30 dB Reference Attenuator must be
used. It is installed on the Power Sensor RF
connector, and the other end is installed on the
POWER REF OQUTPUT jack on the HP 435A or
436 A Power Meter. Calibration is then performed
as follows:

a. For the HP 435A Power Meter, set the
RANGE switch to 1 uW, and adjust the CAL ADJ
control to bring the needle on the meter to the
CAL position.

b. For the HP 436A Power Meter, adjust the
CAL ADJ contrel to obtain a reading of 1 uW on
the digital display.

37. It should be noted that the HP 11708A Refer-
ence Attenuator is a precise device, intended for
use only at 50 MHz, and only for calibrating the
HP 435A and 436A Power Meters. The accuracy of
the attenuator cannot be guaranteed in other uses.

38. Operating Procedures

39. Instructions for use of the Power Sensor are
provided in the power meter manual. Note, how-
ever, the different calibration procedure described
in paragraph 36 above. During operation, the
precautions in paragraph 35 must be observed.

40. Table 3 shows the uncertainties in the calibra-
tion factor, traceable to the National Bureau of
Standards (NBS). This information, when added to
other sources of uncertainty, allows measurements
to be defined in terms of primary standards. Do
not make power readings below 0.1 nW; the noise
level makes such readings unreliable.

Table 3. Uncertainty of B484A Calibration Factor

Frequency Warst Case RSS Uncertainty

(GHz) Uncertaimty (%) (%)"
2.0 4.9 22
4.0 4.6 2.0
6.0 4.9 2.1
8.0 5.3 2.3
10.0 5.5 2.5
124 6.4 2.8
14.0 6.1 3.1
16.0 7.8 3.4
18.0 8.1 3.6

*Square root of the sum of the squared individual uncertainties.
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41. SWR (REFLECTION COEFFICIENT) PER-
FORMANCE TEST

42, The maximum SWR and reflection coefficient
for the Power Sensor are listed in Table 4. For
making these measurements, use equipment which
has measurement uncertainties not exceeding
those shown in the table. During measurement,
the RF power dissipated by the Power Sensor
should not exceed —20 dBm (10 microwatts: at all
frequencies.

43. FET BALANCE ADJUSTMENT?

44. Capacitors A2C2 and A2C12 are marked with
asterisks on the schematic diagram and in the
parts list. The asterisk indicates that these are
factory-selected components chosen to suit inte-
grated circuit A2U1 in the Power Sensor. The
nominal capacitance value is shown, but the
actual value and part number may be different.
Only one of the capacitors will typically be used or
they both might be omitted.

NOTE

The FET balance has been factory adjusted
with & nominal power meter and may
exceed the 0.8 Vp-p switching transient
and the £0.2 mV Auto Zero signal when
measured with another power meter. This
adjustment should only be required if the
A2T71 Assembly is changed or the asso-
ciated wires are mouved.

45. Capacitors A2C2 and C12 control the de vol-
tage level at Ul-pin 2. They also affect the balance
of the sampling gate drive voltage, but only
slightly.

46. The relative position of the wires which con-
nect to pins G and H of connector J1 in the Power
Sensor have the largest effect on the switching
transients (voltage spikes!. One wire is black on
white and the other is brown on white. Care must
be used not to displace these wires.
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NOTE

The position of the black and yellow on
white (the output to the power meter; may
also affect the voltage spike amplitude.

47. Tofind the correct values for A2C2 and A2C12
and to find the correct position for the wires, per-
form the procedure found in the following para-
graphs afier connecting a DVM and oscilloscope
to:

a. test point A4TP4 in the HP 435-series power
meters, or

b. test point AITPACi3)in the HP 436A Power
Meter.

NOTES

No comparable test point exists in the HP
438A Power Meter.

A2U1 is light sensitive and shouwld bhe
covered while checking the de voltage
level.

48. Pressthe auto zero switch; select A2C2 and/or
C12 for a voltage between +6 and -2 mVde. A
higher value of C12 will cause the dc voltage to go
more positive; a higher value of C2 will cause the
voltage to go more negative.

49, Various values for A2C2 and C12 should be
tried. The value should range from no capacitance
to a maximum value of 10 pF. Solder the capacitor
in place only after a suitable value has been found.
i Refer to paragraph 73 for special soldering instruc-
tions.}

50, Monitor the voltage transient spikes with an
oscilloscope. Position the wires mentioned in para-
graph 46 to reduce the voltage spikes to less than
0.8 Vp-p.

Table 4. SWR and Reflection Coefficient

Measuring System

Maximum SWR (Reflection
Coefficient)

Actual
Measurement

Frequency Reflection Coefficient
Uncertainty
10 MHz to 30 MHz +0.015
30 MHz to 4 GHz 0,015
4 GHz to 10 GHz +0.025
10 GHz to 15 GHz +0.035
15 GHz to 18 GHz +0.035

1.40 (0.187)
1.15 (0.070)
1.20 (0.091)
1.30 (0.130)
1.35 (0.150)

+Refer to the Appendix for backdating information.
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51. REPLACEABLE PARTS

52. Table 5 is a list of replaceable parts. Figure 3
illustrates the major parts. To order a part, quote
the Hewlett-Packard part number, specity the quan-
tity required, and address the order to the nearest
Hewlett-Packard office. To order a part not listed
in Table b, give the instrument model number, in-
strument serial number, the description and func-
tion of the part, and the quantity of parts required.
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653. SERVICE

54. Test equipment which meets or exceeds the
critical specifications in Table 2 may be used in
place of the recommended instruments for trouble-
shooting the Power Sensor.

55. Figure 4 shows the locations of the assemblies
and components, Figure 5 is the schematic diagram.
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Tahle 6-3. Replaceable Parts
Reference HP Part C Q D P Mfr Mf P N b
. - N b D ty escription d r Part Number
Designation umber Code
Al OHaB4 -LunN | 7 1 BUKHMAD ASSURTY Y, RESTOP D RICPLACY HINT oAt [IEXE Tk R AR IR
2 a3a04- 60001 % 1 THFPUT AMP LT IR @fbr ey Sreann Of2akg pinpl
A2 180~ 0674 1 1 CAPACTTOR -FXD O, c-10% 159Dl Ta 1TH0NRA
AR B14A0-20487 1 W CAPALLTIR TXH 3, 0P + -, M0P0 Hodyh Nia0-I047
Al 3 0La0-a306 7 4 CAFALTTOR- XD 100P + 30 1NOVEE ©f BROSC101EEN
Lo BtiAa0 430 7 CAPECTTOR -FYED L 0RPT & - 0% L0VDE Crit o0&l 141137
ADLSY 01800447 g 1 CAFACITOR F XD 10LE+ ? Te B FROIREOM
ARLS Nta0-30%4 £ 1 CAPACTTOR TXU L™ 0 10 1ngunn RAH0 N1é0-35054
A7 0160--307% 7 1 LAPATLTOR-FXD 0T HF + 100WDE T S 0Lan-3n7e
A0l G1a0-4304 7 CAaPACRITRR - XD 100 F 103 HRVDE nE T LRIt
aving 0160 4304 7 CAPARITOR -FAD 1800F +-10% 100VDe DFR :
AalCly 0180 -as7H 1] 1 CAPACTTOR -TXD D20y 202 NLEE TH TEIGEN2VR0 00
AR [IRE: i =) 9 1 CAPar I TOR--FX0 3. DT TA Treann 9100 pEva
AR L%t L6an-22a7 1 CAPATITTIR - J. Boaung 1CR SUI4EN DLaB-720a7
ARCRL 1010103 ] 1 DIUDF -G sl SCROTTRY ARand 1901-9510
AZET (854 0610 1] 1 TRAWMSTETOR NPN G0 TO--44 T T=000MHE AN ihg &0
ACR 1 5587239 (] L RICETETOR 1.33K 1% .0%W F TO=0+-100 DANAL A v /0-Th- 1358 -F
ATRD Bt 727 o 1 B PRER HA Y N R AN | 11 N G X R IR 1] HENTT 3-8 -Th A48 -
HARD DHFE BRI P 2 1 B 218 1% Tl ) P40 AP BhALY
AR A 0oHes-7 3 i 1% Th=0 1010 R C3-178-70- 316R -F
ACRY &H28-34516 g 1 1% TU=04-100 MI4En DLW -BH1 6
a7RY 69 -3417 0 1 RESTOTOR 5. 31« 1% .0%W 7 Th=0« 100 TEABO newg- fa e
AZRT HaB-8610 1 1 RESTHINR 4,17 1% 05W F 400210 aEAa0 090 gal1a
AN 13130060 B 1 [ To-4 PREG SRAND PALE-B04L0
AP MISUELLAND LG PARTE
SRAN -HP 3N 4 i GRACE - CHOPPTIR AR G040 250
31-31753 7 1 CONNECTOR 2RaE (R I S R
CHAGBSTE MISCLANEDUL PARTS
Ji4 1802700 n 1 TORNETYOR -1 CONT JFEM, CTRC Al I wrann 5100 2P0
Mty DRAG4--20015 |5 1 YIS TR UREED 0g454--2001%
MR 04812001 1 2] S CHALHTS 2aatg nrafil-2na1t
MP3 0ae--2en1d ) CHARTGILE 284030 DHA4T 2001
MF 4 0848420014 | & 1 FLANGE , FRONT, TWITER aeat BEAD4-2001(,
Extia] DEAG4-20083 | 8 1 FLANGE, BEAR. DUTHER HI480 oRAMG -20 1018
ML 0844 - 20619 | 9 1 RIMG LOCK FHA0O afig-2n01se
MP7? NH4f4--H#0e20 jud 1 FLLANGE, REAR, THNNER a1 asn HEEREE R 1 Rd)
MP £ 17913363 4] 1 WUT, CONNLRND ST ANNLR NUT  ALDTO TYPI CONN SnaARn P51 33468
Mo INT0-04.38 4 fy SURVW SKET HD Al 4--0n 05 TR LG G5T 300 anoon OURDER Y DESCRIPTION
M HJf 3 ALY 1970 0 1 SPRING-CPREN 082 -TN-OT 180T 08 1 G DEARn 1AL 19V0
Mitiq 5S040 -&237 r 1 21, AMP SRAa80 SNa0-673%
Mpl1a LDAN - 6740 1] 1 0 20480 H0A0 4240
MP13 S030-0471 1 P SUREW-GET 2-5f ST IN- LG TUR PT AL TYOSTR nonon OGRUER BY DLGORIPTTON
M4 FO30-0491 1 PrW 52T 2 G RT2TNT I CUR PT ALY ATL ARt ORDIR BY DVSCRIPTION
Mr15 N520- 0546 3 GEREW -MACH D06 TRTCIN 0D DER QnuRo ORTFR WY DESCRIPTION
ME1s 0%i20-0164 1 7 SOROW -MACH 712 DG onnon QR LIR BY
MP17 NS0t ia 1 SUREW MALIL i nooon NRDEIR Y
MP B 05200169 1 SOREW MACH [ fongn MRBER RY
MP 1% naen 4164 t GEARV W A ougnn MROC Ty 3
M 24 05200164 1 SLREW--MAGH & [(RIR(RI] DEDTR BY DUSCRIPTION
MPM B0 nlea 1 SR - MalH 10 noaan ORTER Ity DESLRIPT LGN
MP 2 NL20 0 1a4 1 SURTTW - MACH 256 .25 I AN noganon ORDYR BY DIGERIPTION
MPoL 30300430 4 GORFW GKT WD Sal oogn 5 ] npoono DROIR Ty DEOH PT UMM
HP 24 X030 0434 4 SCRCW SKT by Cal 000 ¥y inn nang ORDE R OEY
MP 32y IN3A0 0434 4 REW SKT HD Cad 0 -0 o AL nopan [ELEA VEIR T
MP2 A ZH30 - 1437, 4 SRRIMW -GRY M TAl 0--00 5 iz KAt grennd ARDIRY P BESERTIPT 141w
Mp2 > NN 0430 4 SORY W SKY M At noan 2 wn agann ORDER BT LESCRIPTLION
HMP .8 19000449 2 4 WasT R LK HE MO, 0 D&Y TN TR 2O N AN L V(2R
#Mpan . 90--nnge o LK ELTI I | TSRS I TR ) aUaen AR 3
] 2190--004% w HLTE NOLC D DS TH-TD ShAnn SHDonnAan
MR 21?0-004% el WAL L I N, 0 0ES TN-TD 240 [N R e
30300420 i a OLRCW- SKT KD Cab p-80 300 IN-L 6 057 - 30 nnoonn TIRLUR BY MHCRTPTION
ANAN-Ggr? 3 SCRGWOLEY 1D CAP 000 13y TN goeag RDRUSW Y DESCRIPTION
0300420 B SEREW SKT HD CaP 0-8 IN LIa nad i ORLIMR BY DiSCRIPTION
100 -(Lgee 3 SERIW MWD el oo TN T caann URGITR Tty TRT Ik
O30 DARE aj GUREW- HL cak o0 LTS -INCT R nanng ORark By TRTI(N
030 -gaze f2 1ML "] D el onenn AR -Tie LG H onnan MR Ry IPT TN
Mr3a A0I0--0A0 a GURIMW SKT HP Dal 000 140 IN 413 LT 309 nnoan BEINIR BT iPTI0ON
MY 3030 oA 13 SIRTWOGKTT MDD CAM D HD T i LG GNT 300 peaan N LTy HTPTTON
MP 4D A20B-- 0090 1] 7 FOAM GRAY BIaASTIT 2014130 AN DAvA
MP 41 noas- 400 TN A 1 KROT AGOFHMTLY RANGT (02T 00 ONLY) orafn 00AaTh LGN
R1 05%8 -7260 7 i RIOETOATOR 10K 1% 050 F To=00-1400 AL 1700V 100y

See introduction to this section for ordering informat:on

*Indicates factory selected value
*Refer to the Appendix for hackdating informat

ion
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TOP VIEW

A2 INPUT
s A1 BULKHEAD ASSEMBLY N 7 AMPLIFIER ASSEMBLY s,

E1 €12 U1 R2 Cée Cb R1 R& R7 a1 CR1

c2 c1 R6 R1 3
(CHASSIS PART)

BOTTOM VIEW
A2 INPUT AMPLIFIER ASSEMBLY

C4 c10 c8

NOTES:
1. In the bottom view, capacitor A2C10 has been turned upright on its leads to reveal other companents.

2. Only one of the capacitars, A2C2 or A2C12, will typically be loaded or both might be amitted.

Figure 4. Component and Assembly Locations
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Table 6. Manufacturer's Code List

Mir. No. Manufacturer Name Address Zip Code
00000 ANY SATISFACTCQRY SUPPLIER

24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
25088 SIEMENS CORP ISELIN NJ 08830
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
51959 VICLAN INC SAN DIEGO CA 92138
56239 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247

b6. Principles of Operation

57. Bulkhead assembly Al presents a 50-chm load
to the RF signal applied to the Power Sensor. A
diode in the bulkhead assembly rectifies the
applied R¥ to produce a dec voltage which varies
with the square of the RF voltage across the
50-ohm load. Thus, the dc voltage varies with the
RF power dissipated in the load. With maximum
measureable RF input power (10 pW), the de
voltage is approximately —b mV,

58. Components A2E1 and AZE2 are ferrite beads
situated in the black plastic block through which
the wires from Al pass to A2. Each ferrite bead
increases the self-inductance of the wire passing
through the bead, causing this portion of wire to
act as an RF choke. The result is to minimize rf
feedthrough to the A2 input amplifier assembly.

59, The dc output from the bulkhead assembly is
applied to the two field-effect transistors (FET’s) in
A2U1. These transistors function as a sampling
gate (or chopper). The sampling rate is controlled
by a 220 Hz square wave supplied by the power
meter. The sampling gate output {at pin 3 of
A2U1) is a 220 Hz square wave having a voltage
proportional to the RF power input.

60. The output of A2U1 is amplified about 1700
times by an operational amplifier made up of
A2Q1 and the first amplifier stage in the power
meter, Figure 6 is a simplified diagram of the
complete operational amplifier.

61. Resistors A2R5, AZR6, and AZR7T together
with capacitor A2C11 and diode A2CR1, make up
a shaping network. This network brings about a
linear change in the amplitude of the square wave
output as RF input power changes. A shaping
network in the power meter (Figure 6) produces
the same effect when a power sensor of the therm-
ocouple type is used. (HP Model 8481A, 8482A,

and 8483A Power Sensors are thermocouple
devices.) Because the HP 8484 A Power Sensor uses
a diode detector, an additional network is required
in the Power Sensor to compensate for the charact-
eristics of the thermocouple-type shaping network
in the power meter.

62, The Auto Zero Signal is a dc voltage which
corrects the output of A2U1 to compensate for
changes in dc offset voltages in the Power Sensor.
The de level of the Auto Zero signal ranges from
approximately —14 mVdc to approximately +14
mVdc. Resistor A2R2 increases the effective
impedance of the Auto Zero signal source, result-
ing in a relatively-unchanging current source. By
this means, the current through A2U1R3 resulting
from the Auto Zero signal is made independent of
thermal EMF’s produced in the auto zero circuit.

63. When the Power Sensor is used with the HP
436A Power Meter, the resisiance of R1 indicates
the type of power sensor in use. As a result, the
power meter automatically selects the proper meas-
urement range. The 10,000 ohms resistance of R1
causes selection of the —70 to —20 dBm range.
With the HP 435A Power Meter, R1 serves no func-
tion.

64. Troubleshooting

65. The troubleshooting information which fol-
lows is intended to isolate a problem to a stage.
The defective component can then be identified by
voltage and resistance checks. The field-effect
transistors (FET’s) in A2U1 are slightly light sensi-
tive. As a result, dc levels are shifted slightly when
the FET’s are exposed.

66. The A1l bulkhead assembly supplies approxi-
mately —5 mV when the RF input is 10 pW. This
de voltage will vary somewhat if the AZ nput
amplifier is inoperative, or if the bulkhead assem-
bly is disconnected from the input amplifier. The
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A1 bulkhead assembly is not a repairable item, and
the entire unit should be replaced if defective.

67. The FET’s in A2U1l may be checked by the
following procedure:

a. Disconnect the cables from the Power
Sensor.

b. Remove the upper chassis from the Power
Sensor. (Refer to disassembly procedures, para-
graph 76.)

¢. Measure the registance between pins 1 and
2 of the A2U1. The resistance should be 15 + 0.75
ohms. The same resistance should be found
between pins 8 and 9 of AZU1.

d. Short pins E, G and H of J1. While the
pins are shorted, measure the resistance between
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pins 2 and 3, and between pins 3 and 8, of AZU1.
The resistance should be less than 40 ohms,

e. Setapower supply to 10 Vde.

f. Connect the positive side of the power
source to the Power Sensor signal ground. Connect
the negative power supply lead to pins 4 and 6 of
A2U1.

g. Measure the resistance between pins 2 and
3 of A2U1. Also measure the resistance between
pins 3 and 8 of A2U1. In both cases, the resistance
should be several hundred times the resistance
found in step d.

68. The 220 Hz drive from the power meter
should have the following levels:

a. —0.05 = 0.05 Vdc (top of square wave).
b. > —9 Vdc (bottom of square wave).

POWER SENSOR CABLE
1

POWER METER ~

———— - POWER SENSOR

SAMPLED AC INPUT +
220 Hz
A2C10
220 pF _
e
AZR3
215

|*'12 vdc

OuTPUT

SHAPING |
NETWORK S IK

L |

FEEDBACK . 12 Ve

l
I
!
I

Figure 6. Operational Amplifier
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69. In most cases it may be assumed that the
operational amplifier (made up of A2Q1 and the
first amplifier is the power meter) is operating cotr-
rectly if the dc voltage on the metal cover of A2Q1
(collector) is —70 £30 mVdc. If the 8484 A seems
noisy, the most likely source is the transistor A2Q1.

70. REPAIR
71. Cleanliness

72. Do not handle the A2 input amplifier circuit
board more than necessary. Dirt or moisture from
the hands may make the circuits inoperative. Do
not use solder-flux remover on the circuit board. It
is particularly important to keep the area around
A2U1 clean.

73. Soldering Techniques

74. The HP 8484A Power Sensor is a high-
sensitivity device, and is affected by very small
differences in temperature between its compo-
nents. Therefore, after the performance of any
soldering in the unit, several hours must be allowed
for the unit to reach thermal equilibrium before it
is used or tested.

75. Capacitors A2C3, A2C4, A2C8, and A2C9
(Figure 4) require low-temperature soldering tech-
niques. The connections to these capacitors are a
gold film deposited on a ceramic base. Molten
solder results in the gold forming an amalgam with
the solder, and the consequent removal of the gold
from its ceramic base. Soldering must be done
quickly, and a low-temperature soldering iron and
solder must be used. The capacitors must be dis-
carded if unsoldered. If integrated circuit A2U1 or
transistor A2Q1 is replaced, two of these capaci-
tors must be removed, and therefore must be
replaced with new ones, The required low-
temperature soldering iron and solder are as
follows:

a. Hexacon Thermo-O-Trac soldering iron
with J206X tip, temperature 600° F (311°C).

b, Low-temperature solder SN 62, HP part
no. 5090-0410.

76. Disassembly Procedures

CAUTION

Disassembly must be performed in the
sequence described below, otherwise
damage may be caused to the two gold
wires between the Al bulkhead assembly
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and the A2 input amplifier assembly. If
these wires are damaged, the Al bulkhead
assembly must be returned to the factory
for repair.

Each Power Sensor has an individually
prepared graph on housing (8484-200135.
If more than one Power Sensor is dis-
assembled, be sure to use the proper
housing for each when they are reassem-
bled,

77. Disassembly of the HP 8484A Power Sensor
requires the following steps, described in detail in
the next paragraph.

a. Remove housing 08484-20015 and front
flange 08484-20016.

b. Remove chassis 08481-20001 (upper}.
¢. Remove Al bulkhead assembly.
d. Remove chassis 08481-20001 (lower).

78. In detail, the steps above are performed as fol-
lows. (Refer to Figure 7.)

a. Loosen setscrews @ and @ ; use a
4-spline socket drive. (Tool part No. HP
8710-0055.) Remove screws @) : :
and o , extract housing 08484-20015, and
remove front flange 08484-60016.

b. Position the Power Sensor with the slot in
J1 downward. Then remove screws and
Also, remove the corresponding screws 0 and
at the other end of the Power Sensor. Loosen
sCrews 0 and ; then lift the chassis upward
for removal.

¢. _To remove Al bulkhead assembly, extract
screw to remove clamp and spring releasing
the gold wires. Then extract screws . o and
, and slide the A1l bulkhead assembly straight

out.

d. To remove A2 input amplifier assembly,
together with connector J1, extract screws

through @ .

79. Reassembly Procedures

a. If capacitor A2C10 (beneath the A2 cir-
cuit board) has been turned upright on its leads,
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Figuve 7. Power Sensor Disassembly and Assembly
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bend the leads to place the capacitor back in posi-
tion. The capacitor must be swung toward
connector J1; this will place the capacitor over the
pad in lower chassis 08481-20001.

b. Place A2 Input Amplifier Assembly, with
J1, in lower chassis 08481-20001. The four screw
holes in the circuit board must be positioned over
the threaded holes in the chassis,

c. Insert, but do not tighten, screws 0
through €f) . Refer to Figure 7.

d. Center the circuit board so there is an
equal space between it and the chassis on both

sides, Tighten screws o , @ , @ , and @ .

e. Carefully insert the gold leads on Al bulk-
head assembly through the holes in the black
plastic guide on A2 input amplifier.

f. Insert screws 0 , o , and @

Tighten only screw

g. Position the ends of the gold wires over
the pads on A2UL. The wires should not pass over

Model 8484 A

the hole in the pad. Lightly clamp the leads in

place with screw .
{ CAUTION

DO NOT fully compress the spring with serew
, or the A2U1 Assembly may be damaged.

h. Place chassis 08481-2001 in

position.

upper

1. Insert, but do not tighten, screws 0’

@ , o , and o .
j.  Tighten screws o s o , 0 , and @ .
k. Tighten screws o , o , @ , and 0 .

l.  Insert the assembled unit in housing
08484-20015. Place front flange 08484-60016 on
housing.

m. Install, but do not tighten, screws o .
e , o , and o .

n. Loosen lock ring 08484-20019.

o. Tighten screws o, o, o , and o )
p. Tighten lock ring 08484-20019, and

setscrews @ and @ .
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APPENDIX
MANUAL CHANGES
(Backdating)

A-1. INTRODUCTION

A-2, This appendix contains information for adapting this manual to instruments for which the content
does not directly apply.

A-3. To adapt this manual te your instrument, refer to Table A-1 and make all the changes listed opposite
your instrument serial number. Perform these changes in the sequence listed.

A-4, If your instrument serial number is not listed on the title page of this manual (or in Table A-1), it may
be documented in a MANUAL CHANGES supplement.

Table A-1. Manual Changes

Serial Prefix Make Manual Changes
1528A D,C, B, A
1635A D,C,B
19164 D, C
2046 A D

A-5. MANUAL CHANGE INSTRUCTIONS

CHANGE A

Page 7, Table b:
Change A2C5 to 0180-0679 8.2 UF 10% 15 WVDC TANT
Delete 1251-3172 under A2 Miscellaneous

Page 10, Figure 5:
Change A2C5 to 8.2 4F.

CHANGE B

Page 3, Table 1:
Change Maximum SWR (Reflection Coefficient) of Power Sensor specifications to read as follows:

1.40 (0.167) 10 MHz to 30 MHz
1.15 (0.070) 30 MHz to 4 GHz
1.20 (0.091) 4 GHz to 10 GHz
1.30 (0.130) 10 GHz to 18 GHz

Page 6, Table 4:
Replace Table 4, SWR and Reflection Coefficient, with the following:

Measuring System
Freguency Reflection Coefficient Actual Maximum SWR (Reflection
Uncertainty Measurement Coefficient)
10 MHz to 30 MHz +0,015 - 1.40 (0.167)
30 MHz to 4 GHz +0.015 J— 1.15(0.070)
4 GHz to 10 GHz £0.02b - 1.20 (0.091)
10 GHz to 18 GHz +0.035 - 1.30(0.130)
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CHANGEC

Page 6, paragraphs 43-50:
Delete all reference to capacitor A2C12.

Page 7, Table 5:
Delete A2C12.

Page 9, Figure 4:
In the top view and in note 2, delete the references to AZC12,

Page 10, Figure 5:
Delete A2C12.

' CHANGE D

Page 7, Table b:
J1 was originally 1251-5759. However, the part listed in the table is the recommended replacement.
Therefore, no manual change is suggested.
MP10 was originally 1460-1224. However, the part listed in the table is the recommended replacement.
Therefore, no manual change is suggested.

Page 10, Figure b:
Delete §1-pin A.
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MANUALCHANGES

MANUAL IDENTIFICATION

Model Number: HP 8484A
POWER SENSOR Date Printed:  September 1983
Part Number: 08484-90014

This supplement contains important information for correciing manual errors and for adapting the
manual to instruments containing improvements made after the printing of the manual.

To use this supplement:
Make all ERRATA corrections
Make all appropriate serial number related changes indicated in the tables below,

_ Serial Prefix or Number ..  Make Manual Changes —— —  Serial Prefix or Number ———  Make Manual Changes
2349A 1,2
2349A13826 1,2
2634A 1,2
»2645A 1—3
» NEW ITEM
ERRATA

Page b, Paragraph 36:
Add the following before step a:
Enter the REFERENCE CAL FACTOR according to the instructions on the power sensor label.

Add the following after step b.
¢. For the HP 438A Power Meter the following procedure will automatically calibrate the Power
Meter and Power Sensor to 1 mW (1 W will be displayed on the front panel because of the use
of the HP 11708 30 dB attenuator):

— Press CAL ADJ
— Enter the reference CAL FACTOR value
— Press ENTER

Page 8, Table 6-3:

AZR3. Change the part number for A2R3 to the following: 0698-7196 CD8

J1. The recommended replacement for J1, if it fails, is found in GHANGE 1.

MP28 through MP31. Change the part numbers and descriptions for MP28 through MP31 to the
following:

2190-0572 CD6 WASHER-LK HLCL NO. 0 .062-IN-ID .1-.IN-OD

MP32 and MP34—MP36. The recommended replacement for MP32 and MP34—MP36, if they need to be
replaced, is found in CHANGE 2.

MP33. Add the following to the description for MP33:
{Used four places to mount the printed cireuit board.)

MP37 through MP39. Delete MP37 through MP39.

NOTE

Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. Hewlett-Packard
recommends that you periodically request the latest edition of this supplement. Free copies are available from alt HP offices. When
requesting copies quote the manual identification information from your supplement, or the model number and print date from the title
page of the manual.

20 October 1986 (ﬁ HEWLETT
D

4 Pages PACKARD

Printed in U.8.A.
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TOP VIEW
A2 INPUT
s 7\ 1 BULKHEAD ASSEMBLY ~ AMPLIFIER ASSEMBLY sy,
E1
{P/0 MP12) €12 U1 Rz C6 C5 R1 RS R7 O CR1

E2 C1 C13 R4 R3 C7 C11 R6
(P/0 MP12) R1
(CHASSIS PART)

BOTTOM VIEW
A2 INPUT AMPLIFIER ASSEMBLY

G4 C10 ca8

Figure 4. Component and Assemhly Locations (P/0 CHANGE 2)
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CHANGE 1

Page 8, Table 6-3:
J1. Change the part number for J1 to 08481-60024 CD7.
Add the following to the description for J1: (J1 includes the wires that are soldered to the printed circuit board.)
MP16—MP22. Change the part number and description for MP16—MP22 to the following:
MP16-MP22 0520-0166 CD3 SCREW-MACH 2-56 .375-IN-LG 82 DEG.

Tage 11, Figure b:
At J1 (right side of schematic) remove the line connecting pin A to pins F, M and J.

GLHANGE 2

Page 8, Table 6-3:
A2, Change the part number for A2 to the following: 08484-60031 CD®9.
A2C12. After A2C12 add the following:
A2C13 0160-0576 CD5 CAPACITOR-FXD .1 4F +20% 50 VDC CER.
MP32 and MP34—MP36. Change the part number and description for MP32 and MP34—MP36 to the following:
3030-0954 CD1 SCREW-SKT HD CAP 0-80 .188-IN-L.G SST-304.

Page 10, Figure 4;
Replace Figure 4 with Figure 4 in this supplement.

Page 11, Figure 5:
A2 Input Amplifier Assembly. In the upper left corner of the A2 Input Amplifier Assembly schematic drawing, change
the part number to 08484-60031.
C13. On the A2 assembly below “INPUT GUARD” {left side of assembly), add C13 (.1 uF) between the line

connected to Ul pin 5 and chassis ground.

Page 15, Figure 7:
Replace the portion of Figure 7 with the portion of Figure 7 below.

{HIDDEN)

{HIDDEN)

P/0 Figure 7. Power Sensor Disassembiy and Assembly (P/0 CHANGE 2)
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»CHANGE 3
Page 8, Tahle 6-3:

Add the following to Table 6-3, Replaceable Parts:

MP42. 0848480003, CD7, Qty2, LABEL-INFO.
MP43. 08484-80004, CD8, LABEL-ID.

08484-90014
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SERVICE NOTE

D/NS/WA

SUPERSEDES:

HP MODEL 438A POWER METER
Serial Prefixes 2743A/28G4U and Below
ENHANCED ACCURACY WITH DIODE SENSORS

The HP 438A Power Meter may be enhanced to include certain limited measure-
ment conditions when using the HP 8484A and HP R/Q8486D Diode Sensors.

The conditions exists when the HP 438A is used in the Manual Filter Mode (MNL
FILTER) with filter numbers of 3 or more, together with power ranges 3, 4 or 5.
Under the above conditions the HP 438A may deviate from its zero set accuracy
specification.

NOTE: This condition does not exist when the HP 438A is used in the auto filter
mode.

New firmware for the Power Meter will correct the Zero Set accuracy to be within
the published specifications for all HP power sensors. The new HP Part numbers
for the firmware are;

Instruments With A3U10 installed:

00438-80030 A3U9 (replaces 00438-80021)

00438-80031 A3U10 ({replaces 00438-80022)

Instruments Without ASU10 installed:

00438-80029 A3U9 (replaces 00438-80018)
The correct firmware version can be verified by removing the top cover of the HP
438A and placing the instrument in the service position as show in figure 8-6 of
the Operating and Service Manual. Visually inspect the HP part numbers marked

on the top surfaces of A3U9 and A3U10.

The following HP Series 200/300 HP-IB Basic program can be used to verify
firmware version without having to open the instrument,

None

05,/88-04/FMS

Printed in USA

© Hewlett-Packard Company

HP Part Number 00438-30020

(éﬂ HEWLETT

PACKARD
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10 REM HP 438A FIRMWARE VERIFICATION

20 DIM |1d$[14]

30 1ds="" ! Clear variahle

40 Correct version$="HP438A,VER1.40"

50 REM 713 is the select code and address of the HP438A
60 OUTPUT 713;"?ID" ! request firmware version
70 ENTER 713;1d$

80 PRINT "The installed firmware is",|d$

80 IF Id$=Correct_version$ THEN

100 PRINT "This firmware is the correct version”
110 ELSE

120 PRINT "This firmware version is not current "
130 PRINT "and may be updated.”

140 END IF

150 END

If the HP 438A has firmware Version 1.40 installed, no changes are necessary. If a lower version is instal-
led, and the meter will be used in the conditions described above, update the firmware as follows:
For Instruments without A3U10 installed, order HP part number:

1. 00438-80029 (A3U9 firmware EPROM)

For instruments with A3U10 installed, order HP part numbers:
1. 00438-80030 {A3U9 firmware EPROM)

2. 00438-80031 (A3U10 firmware EPRCM)
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