Errata

Title & Document Type: R8486A Q8486A Power Sensor Operating and Service
Manual

Manual Part Number: 08486-90001
Revision Date: May 1980

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.

Agilent Technologies


http://www.agilent.com/
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chlett Packard Company cemﬂee that thte product met its publxehed spectfzcatxcns at the tnnc of sthment from the R |
factory Hewlett- Packard furthgr certifies that its callbrottan méasurements aret:aceable to the United Siates Not:onal .
" Bureau of Standarde, to the éxtent allowed by the Bureau a cahbration facmty; and to the calzbratzon faczhtzes of other o
Interntzttorgol Standarda Orgamzation members. B e R Y P SRR e N R

: ‘ S ;-;"\'v_,‘; '," S SR : TR R

“", . . . R " . v -\ " . \ Vo LN . . B ) ' .

Tbla Hewlett Packard metrument product i warrunted agamst defecte'm Lnatenal and workmanshrp for a period of one
| 'year from date of shipment. During the warranty period Hew]ett Packerd Company wrll at 1ts opt;on elther repaur or

replace pmducts whrch prove to be defectwe. o | . T

For warranty gervice or repair, t h'e product must be returned to a service facllny deexgnated by HP Buyer sha}l prepay
\ shipping charges to HP and HP shall pay shipping charges to, return the product to Buyer Hnwever, Buyer shall payall -
eh:ppmg charges, dutles, and taxes. for producte retumed to HP irom another country ‘

HP warrante that 1te software and ﬁrmware deelgnated by. HP for use w:th an mstrument will execute its programmmg
“instructions when properly installed on that instrument. HP. does not warrant that the operatlon of the instrument, or
software, or firmware will be unmterrupted or error free.. - ‘ : I ,

" LIMITATION'OF WARRANTY . - | |

The foregomg warranty shall not apply to defects resulting from i ,Aimproper or madequate maintenance by Buyer, .
" Buyer-supplied noftware’ or mterfacmg, unauthorized modlficatron or misuse, operation outside of the envrronmental
epeclficatxons for the product, or lmproper site preparatron or mamtenance o

3y

NO. OTHER WARRANTY IS EXPPESSED OR IMPLIED HP SPE(‘IFICALLY DISCLAIMS THF‘ IMPLIED
‘'WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTIC ULAR PURPOSE. =~ o

EXCL‘USIVE HEMEDIES

'YHE REMEDIES PROVIDED HERFIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES,; HP SHALL NOT BE j .
‘LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAM\AGES oy
W ETHER BASED ON CONTRACT TORT OR ANY OTHER LEGAL THL‘ORY .

P \5; A ASSISTANCE S R

Product mamtenance agreements and other customer asszstance agreements arc avatlable for Hewlett Pa('kard
products ' Lo : : ‘

" NO. CALIFORNIA (Snn ancinco Arou) L ‘Hewlett- Packurd‘(bnnndu Ltr{ o " Hewlett-Packard Benelux N.V.
; 333 Logue Ava, v Do . 6877 Goreway Drive o Van Heuven Doedhartlnnn 1.31 ‘
P Mt. View, CA 94043 . - L . Mississauga, Ontario- . A © PO, Rox 667 ‘
. 80,/CALIFORNIA (Los Angeles Aren) ... CanndaL4VIMB ‘ B : NL: Ametelveenll-l.
' Instrument Rennir Cénter” | T ITALY. o L N ‘ \‘
‘ :o":x‘:llo?tnl:\mg/};‘g;;r;lAw ST . 77 Hewlett-Packard Italiana 8. pA - UNITED KINGDOM . RS
. i o g O Via G. Di Vittorio, 9 - S ’
* GEORGIA . , o 20069 Cernumco , oY {i . Hewlett-Packard l.t« :
R :460 Interptate N. Parkway \ . ( [ : 'BthaviuIi’o (‘.NI!)‘ S , N King Stroet Lane
ot ~'Atlanta, GA dO’MB . } ( ‘ \ ' - (iB-Winnersh, Wokinghain
TR ILMNO!“’ T L F"ANCE S \ © Berks, RG11 BAR
N - 5201 Tollvie Dew oL o Hewlett Packard France ' - : S L
|+ . RollingMeadows; 1, 6()008 - . Quartier de Courtaboeuf I R
o' NEWJERSEY . c. o . z Boite PostaleNo 6 . .. AFRICA, ASIA, CENTRAL AND.
: . W.120CenturyRd. . . . \‘1 F-91401 Orsay Cudey ‘ o SOUTH AMERICA . ..
" Paramus NJ. 07653' Lol f""“" FEBEBAL ﬂEPUBLIB - Hewlett-Packard Intercontinental
. Hewlatt-Packard Gl an y ‘ - 3200 Hillview Avenue "

-1 _Ausrmm AR

R HEWLETT~PACKARD senvnce omces Lo

'I’o obtam eervxcmg mformatxon, contect ‘the nearest Hewlett Packard Sales and Servwe Oft” ice in HP (‘atalog, or
contact the neareet regronal office listed below o

I

UNITED STATES o GMMDA % o E ,\ -‘NETHE‘HLAHDS.

Hewlett- Packard Aultrnlia Ltd ol
4141 Joweph Street. . S
.Blackburn, Sflctoria 8130‘ ;

:Vertrisbszentrale: F‘rankfurt ' - Palo Alto, CA 9du04-
f"Berneutmuell? | . T .
B Postfach 660140 . - . . ' . SRRV I ;‘
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R “ ] HP 08486A o
| POWER smson i

SERIAL NUMBEhs | o o

S ThlS manual applies dlrectly to mstruments with \
#.... serial numbers prefixed 2503A. . :

|
. For additional important information about serial s \
numbers, see INSTRUMENTS COVERED BY
;'\;THIS MANUAL in Section I. |

e [);] HEWLETT
B /B packarD /”‘. -
e N @ Copyrlght HEWLETT-PACKARD COMPANY 1985
1501 PAGE MILL ROAD, PALO ALYO, CALIFORNIA USJA.
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~Figure 1. HP RB486A and HP. A Power Sensors ‘
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. esusnm. :luronmﬂon |

;plnformatlon aboutinitial inspection, performance

-~]:-‘1fﬂt'f”Senscrs T TE L A

R
N !Jf .

I

L x 6-1nch mlcrofilm transparency of thel manual

3 R Inslruments COvered by Manual ,
s \ | Theee mstruments have two-part serlal numbers

T The first four dlgrts and the letter comprise the .

- | serial number prefix. The last five digits form a

. ,sequentlal suffix which is unique to each instru-
A ment The contents of this manual apply directly

V' to mstruments having the serial number prefix
, \ . hsted under SERI/ AL NUMBERS on thetitle page

\number prefix indicates that the manual for this

N ences.

N

ETEREE

o v""%tests, adJustments operatlon, I:roubleshootmg and
*. . repair of the HP R8486A and HP Qe4:36A Power -

‘An’ mstrument manufaetured after the pnntmg of | |
thrs manual may havea serial numher prefix that |
/is not listed on the title page. This unlisted serial’

instrument -is. supplied with a yellow. Manual
- Dhanges supplement that docurnents the dlffer- .

In addltlon to change mformatlon,\the supple-r .
L men may contaln information for correcting
e errors in the manual. To keep this manual as cur- .~
o rent and accurate as possrble, Hewlett Packard,' )

| ‘ ',_{,.'vrecommends that you penodlcally request the: "\
h s o erati and Servrc 3 Manual ontams . latest Manual Changes Supplement The supple-
T is Operating ¢ . ment is keyed to the manual print date and part
- number, both of which appear on the title page. .
| :Comphmentary copies of the supplement are avail-
~ ableon request from your nearest Hewlett Packard

' '_office “ E

]I : ,';On the tltle page of thls manual is a “Mlcrofiche” -
Y -’part number This number can be used toorder 54 E

For mformatmn concernmg a senal number prefix

.m vt listed on the title page or in the Manual
- C \anges su plement contact your nearest Hewlett— |
\'\""‘f-;_Pacl\\ard of ce. St

\,\

v Descrlptlon

The HP R8486A and HP Q8486A are thermocou-‘
~ plepower sensors. They measure power levelsina
“range from —30 dBm to +20 dBm (1 xW to 100 -
- mW). The HP R8486A measures at frequenmes
. from 26.5 GHz to 40 GHz. The HP Q8486A mea-

sures at. frequencles from 33 GHz to 50 GHz. (Speci-

fications for the Power Sensors arein Table 1.) The
‘Power Sensors contain two thermocoupies (with

two thin- film resistors). on a silicon chip. The

- thermal/ mechanlcal layout of the thermocoupleis, .
- selected to give a hot junction at the resistor (cen~ .
ter of the chip) anda cold Junctlon at the outer edge
o of the chlp | ‘

When the resmtor ut the hot Junctlon converts the

‘applied microwave energy to heat, the tempera~ N
‘ture difference between the hot and cold junctions .
| generates a dc voltage (thermoelectrlc emf) The de

R A R REETE RS R Tablel Speclllcatlons
R L . : .

HP Q8486A 3"3 GHz to 50 GHz

| ,Nomlnal Impnd:nca- 5on

| 50 Mllz callbrnlnn Purl swna~ <1. 15 (0. 070)

wmgulda Flange: HP R8486A UG-499/U*
o HP QB486A: UG-383/U

1

| 'Maxlmum Power: 300 mW Average

Waxinum Emrovll’nlso 30W-us.
o npmtlng Tampmlura 0 to +55°C

[ :Frnquoncv Rarge: HP R8486A 26.5 GHz to 40 GHz

R ....l'omr Range: 30 dBm to +20 dBm (1 yW — 100 mW)

I--f';"MaxImum swn lnellecllon coulllclent) HP R8486A 14(0 167) " E o T
ERR  HPQ8486A: 15(0.200) s A

| | Maximum Peak Power: 15w . L0

o Worst llm Power Linearity?: +2% to ~4% 10 mW to 100 mW

i ‘I'v .
Sl . )

e limited by the energy per pulde (E) in W uu accordmg to P 30
R "-=~-002E \ o ; , ,

“'For pulsee kreater than 30 W the maxlmum average, oower (P) m ., : aNeu!igible deviation except for those power ranges noted, \ o

P ‘Rectangular cover ﬂange for circular rover flanue, use HP11516A
. Adapter oy ,

“ICoaxial connector for 50 MHz calibratlon is Type N male.

. ( '




;ph g ate)

" e lTo do t}usx \\t,he chopper uses two field effect’ tran-.; =

e l'a't d by ﬂm power meter. The result is an ac

ulri

.Mﬁtep by stat dard cahles

-~ 14 y", 1erowave sottrce and a compatible
AR hpower%ttettfr (Syntable} meters dre the HP 435B,
- 'HP436A, and HP 438A), The

' vide a mistched load .“‘,jlr‘.‘* thqllnucrowave source.
. .This load'ig:d¥) ol
e which are each.;li

ernurl«p‘ o jlft

B SWRto 40 or 50 GHzi 1s poss; a.bll because of the low

~stepped coax-to-wevegulde transition (which

. ‘indicates the power dlssmated in these thermo-
| couples in pW (or mW) or m dBm G

o | Callbretlon Factor (CF) and Heﬂectlon
. .Coetficlent (Rho) -

.

| for the frequency response of the sensors.

S according to the following formula. -
| | SWR (1 +p/1~—p)
o

Reeommenoed Test EqulPﬂ‘"“

. ;‘pOWell) ;and reqmres amphficatlon before it can be S

“ '";hd an mput amphﬁer. The dc voltage o
s uted on gold wires to the chopper circuit which e
| ttdnvertsl the low-level dc voltage to an ac voltage. o

; latwely h th- level ac slgnal output can now; 4
’ ap appl caltmp, ,the Power! Sensors are connected" ‘*
| | atwee

Power Sensors pro-

parasitics of the thermocouple chlp and the multi-

. “adapts the 50 ohm thel;mocouplellmpedance tothe
- “desired wavegulde 1mpeclance) The power meter

S CAL FACTOR and reﬂectlon coeffiment data are -
"« provided on a label attached to the cover. Maxi-
.| 'mum uncertaiities of the CAL FACTOR data are -
listed in Table 2. The CALFACTOR compensates,,j::*'” |

' f :,‘,:'Reflectlon C’oefficlent (Rho - Or p) relates to SWR :

';)j'f',-",ﬁ"-,"l‘able 3 llsts the test equlpment recornrnended to. -
ey cheok adJust and troubleshoot the Power Sen-‘

y the thermocouples
B 0.ohms and arein paralleltothe
" internal. mwrowave\ coaxlal., lines. The very low:

| Storage and Shlpment

.Envlronmem The mstruments should be stored in’
... aclean, dry enviroriment. The following limita-
,tlons apply to both storage and shnpment

" Altltude e

sors If substltute qulpmen 1s used it mus_..meet
.or. exceed the cntlcal speclfic{atlons B o <

| INSTAI.LATION S

| V;lnltlal lnspootlon

" vl imately 160 nV for 1 lis Fl T
vo age (approx ma ey 0 n for Mw app 19'1 : "‘~‘Inspect the shlppmg contamer for damagc If the__]., o

‘shlppmg container or packagmg material isdam-
" aged, it should be kept ‘until the contents of the
- shipment have been: checked mechamcally and-
" ¢lectricelly. Ifthereismechanical damageorifthe = -
_instrument does not pass the performance tests, ' e e
otify ‘the nearest Hewlett-Packard office. Keep SV
. _the damaged sh:lppmg matemals (ifary)forinspec-.
“"tion by the carrner and a Hewlett Packard repre-i' R
J'sentatlve | ',‘, S TR L

utpn li 913 lal proportmnnl to the dc mput The ac lnterconneetlons T R

The HP R8486A and HP Q8486A Power Sensors-,., vl

havetwoinputs: a Type-N connector for: a b0 MHz'

1 mW: calibration signal generated by the power |

. meter, and a wavegmde flange to connect to the"'
‘ devme under test ‘

. ‘."|‘_‘ ." .
l : -'u‘,‘ ‘ ’ ) : |

- Refer to the power meter- operatlng and servme' e R
) \manual for 1nterconnectmg mstructmns Lo

)
i -

' ." N PUPRV SN Au N

. ‘ \ I\‘",; .. ‘, : CAUTIQN .. f "\v ‘ »‘,;

Connect the Power .Sensors by turnmg )
only the nut on the Type—N connector.

- Demage can occurif torque is applzed' to o
the Power Sensors body. '

VY]

s

’l‘emperature .
Relative' Humndlty

Orlglnal Packaglng Contamers and materlals |
identical to those used in factory packaging are
| avallable through Hewlett-Packard offices. If the
R mstrument is being returned to Hewlett-Packard
" for. servncmg, attach a tag indicating the type of
‘service required, return address, model number,
and serial number. Also, mark the container
FRAGILE to assure careful handling. In any cor- .
respondence, refer to the mstrument by model E
) number and senal number. o -

D

s | —B5to+75°C
e Tess than 95% at 40°C .
less than 15 300 metres (25 000 feet) -




:‘ R yleblo 2 inar Snmor Uncamlnty ol callhnllon Factur nm

' mmmmy ol m num Calibration rmor nIaw.

Uncamlnty o' P omqn callbmlnn anr al mw

I Froquancy [BHzl

/

-

‘Worst Cass :/.’
Unclmlmv l%l

" Probable N f
chemlnz' ¢ l%l'

Fruqaencv lmlzl

* Worst Case

Yo

Probzble .
Uncerﬂa!mv l%l'

265

610 - 3.08

33 .

Uncmalmv %)

785

40.3

672’,-_‘:,*‘_',.;«: 1 Base ]l

784

[
" —"1.03;

FERT DI B | T
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W e
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A

36

- 7.69

- 399

%

\‘-.{670,7’;" IR

3.18

87

770

399

i .'\;‘ 31‘

610

308

38 "

884

- 4.05

313

89

- 837"

4.065

83

- 3.6

1140 0

7.80

4.02

312

. Lo . :
4i A
N v 4 . ’, |

9.33

142

604 ;306 Il

42,

©10.25

a8

65

43

1098 -

5.11

3.02

O

54l

Y
TR

B

1221

6.71

"853

3.09

46

12.84

‘. 5.97

| 6.56.

e

12.50

817,

Do w8100 |
.. 806

48

12.80

" 6,03

Y AR
: 6.00
\ ‘ A
' T
il

l Y

““““““

‘\\‘ e
[N

49

12,30

584

.50

100

Py

Tow
W

o, .
I

Tahln 3 nocommended Test Equlpmam'

‘\‘.

5.69

" Ingirument Type
ok

cmlcal Spaclllcatlnns

|

\
\ o

ggaslad Mndnl

i
" o
\ h
)

| i‘} ,;;‘.'D‘igital‘ V:viimeter' |

[P )
A
(s,

C)
T

‘..\. .

Range, 100 mW Vdc to 100 Vdc
Input Impedance: 10 megohms
Resolution: 4-ditig . |

. / Accuracy: +0. 05% +1 -digit

HP 3478A

"1 Oscilloscope,

' v
oo

Bﬂndmdth de to 50 MHz
Senmtlwty Vertwal 0.2 V/div
' Honzonta, 1 ms/dw

- HP 1740A

| 10:1 Divider Probe

r
| 10pF o

10 Megohms

\

"HP10004D -

“‘Ohmmeter

| ( ﬁange' 1 ohm to 100 QOO ohms '

Accuracy iB%

" HP3478A

CC

| .DC Power Supply

‘Range. 0—20 Vdc

' _'HP 6200B

| L - T

Avallablhty of test pomt after

detector

3rd amphfier and pnor to phase ‘

" HP436A

. HP43B

"'A = Adjuutment = 'l‘roub]es hootdng FRRE o . | |
'EQ“IDIMM foran SWR test ia npt hntéd here becaune there are ueveml d‘fferent techmques for measlmhg SWR However. some uuggeshons for

mt equipn‘(pm are. made in thd mutmctiom for the SWR test. AT

D'

h ' X
' RN
P .

. " W

C ,‘“ '

L VI

R
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| Operatlng Envlronmeni

| v The operatmg envrronment for the Power Sensors C
- ghould be wrthm the followmg hmxts | o

. . ‘;};,Temperature o AR RSP Oto 55°C
- Altitude .

b -fVOperatlng Precautlona

. Lo ' jmay be damaged o
| a. Maxzmum Avemge Power 300 mW. RN

S Dse the ptastw flange cover to proteet o
"+ the waveguide connector from dirt.and

i ’»"".*:,BEFORE CONNEC'TING THEP()WER o
.~ 'SENSOR T0 OTIIERINSTRUMENTS
" ensure that all insirimeénts are con- o
"' nected to thé protective (earth) ground.”'
. Any interruption of the protectwe eaith "
.. grounding will cause a potentzal shock
ST ,-Ahozard that could result in personal o

e mjury

. 'Relative humldlty ....... less than 95% at 40°C

[CAunoms ST

If the followmg energy and power levels -
are, exceeded the: power meter system- '

o b Muxzmum Peak Power: 15 W
- V'c Maxzmum EnergyPerPulse 30W ‘us.

L .,mechamcal damage whenever it is not

.-+ in use. Any burn, dents or dirt on the

" ﬂange or wavegmde surface wa&l mcrease |

 the SWR..

;. The Type~N conneetorplastzc bead dete N
riorates when contacted by any chlori-
" nated or aromatic hydrocarbons suchas
 acetone, trichlor, carbon tetrachloride, - -
 benzere, etc. Clean. the tonnector face'
" ‘with a cotton swab saturated in ‘580~"
, propyl alcohol | ¥ o

Povm Meter Callbratlom

o a,, ‘Set CALFACTOR o 100% ' =
b Connect Power %nsor’s Type N connector to e

\f’lj‘fpower meter’s POWER REF output

c Turn. PQWBR REF off then mro power meter
¢ de Turn POWER REF on. \ e b

less than 4550 metres ( 15 OOO teet)‘

'
}

SR L AT v ‘ j:,‘,’;‘f‘ il PRI L -
HPR8486A/Q$486A

e oy RO } ;
S N PR . AN W . -\,,»..
\ ) A LA L Lo e . .
R ‘,, o ’} o LN K }
RE ) Ve . . L .

ADJ 100 then ENTER

o "Power Measuremems

S To correct for varymg thermocouple responses at‘
. different frequencies a cal factor chart iz included -

" onthe Power Sensors To use the eal factor at the

frequency of interest, adjust the power meter 8

CAL FACTOR control according to the instruc- . j
""" tions in the power meter’s operating and service

. 'manual ‘Note that in some cases, there may be a

| ¢al factor value of less than 85% listed on the sen-.
- gor. When using the sensor with. the HP 438\

‘e For HP 43aB power meter, set RANGE swrtch' :
.. to1mW,and adjust CAL ADJ control to brmg S
o meter needle to (JAL posltlon SN Rt

f. 'For HP 436A power meter, adjust CAL ADJ S
~ control to. obtam 1, OOO mW readmg-‘on”the dlg s
. ital display. v

‘2. 'For tite HP 438A POWef meter p:‘ess CALT’ 7;7?

 power meter, merely enter the cal factor value, If
- an HP 435B or 436 A power meteris being used, set

the cal factor control to 100%, and divide the read-. |

- 1ng in watts units (mllhwatts or microwats) by the

\\\\\\\

e cal factor is 75%, divide the reading by 0.75.

- (This will result in a larger value of power than *
- . that drsplayed by the meter.) . |

o If readlng in dBm, use . the chart in ’[‘able 4 to,”
convert the cal factor to dB and add this value to
‘the reading. Interpolate for values between those .
“shown. As above, the cal factor control should be
- set to 100%. For example if the cal factor is 75%,
. add 1. 25 dB to the dlsplayed value. =~ g

Tahle 4. Cal Factor % tu dB convnrsion lNoln 2]

o "'The above procedure has ehmmated some mathe-

o & imal equlvalent of the cal factor. For example,
ift

cal o cal : al |
- faclor | “.° factor ,dBL\  factor ,.«IB |
£.60% 1301 || e2m | 208 74% 1.31
5L 292 63 | 201 7% | 1.25
o] 52284 64 (194 78 1.19
-l 53 276+ 66 | 1.87 77 114
| 54 268 | 66 1.80 || . 78 1.08 |
55 .| 2.60 67 . | 174 79 02|
56" 262 | ‘68, [187] 80 0.97 |
57 | 244 69 | 161 ) .81 ~1092] .
58 | 37| 70 . |155( 82 . |086] .
1. 89 | 289 M | 148 8 | 081}
160 - 2220 72 | ,1‘.43 84 076
61- o 215‘ ,,73,_. 137 || .‘85 : 071\

'matical. steps the followmg formula may be. of

. some use:

\'_'V'Correctmn dB Reaomg dB 10 m 810 Cal Factor .\
- (decxmal) ‘ | |



requlres a dxfferent callbrutlon procedure

Unlels these beat, notes are exactly, the choppen

frequency, they can usually be’ eliminated by‘

o “averaging since the amphtudes are plus and minus
“ie.t o the actual power, These frequencles may also be
' av01ded by changmg the modulatwn frequency -

sllghtly, 1f poeerble

f » : " | If an HP 438A is bemg used, select a manuul ﬁlter‘

settmg of. greater than\ 3 to mlmmlze beat note
mterference. IR IR

SWR (Reﬁnecllon Coemclent) Teet

This, eectxon does not eetabhsh preset SWR *eet
procedures smce there are several test methods

SW Ror reflectron coefficient. Therefore, the actual

| | - - accuracy of the teet eq“ ipment must be talken mto

| : v account when mceeurmg agamst mstrument speci-
ficatnoqe to determme e pase or fall condltlon

. To measure the SWR across the wavegulde band |

should have greater than 0.3 mV/ mW eensxtxvrty
end should be cahbrated with a rotary vaneatten- .

ki -anHP 83594A. An HP 8349A can also beusedasa

power S T

!

CAUTION

woet o “- .l,.-‘

!

Some frequency mplers are very delz- |
_cate andare close to burn out atl 00 mW.

" We' suggest 3 dB of attenuatwn to start,

0" and a high pass leter, (such as apairof
HP P2BIC adaptqrs bacle to back) be— fz o

e To operate the{Power Sensorﬁ refertothe operatmg |

,metructlons ‘in-Section. IIT of ithie ‘power. meter. -

..Operating, and service manual. Note, under power"j
‘”’*-:*meter canbratmnew above, that eaci power meter;;

| ;'fé*.,;;jW1th a reference eonpler\tnat has; low uWR and .

When measurmg mlcrowave sources that are modu~ S
lated at the chopper frequency (nommally 290 Hz),
“orat the first or.second harmomc or submultlples o
: .‘ of the chqpper freq‘uency, beat ‘notes ‘will ‘occur.

Psnronmmce TESTSAND AoJusmeN'rs' B

- and different equipment available for testing the -

use a directiona), coupler and detector selected for -
‘theband of interest, ',l’he dlreetlonal ccupler should
have adirectivity greater than 37 dB. The detector

uator with an accuracy of 2%. A convement source ”
is a frequency tripler dnven by an HP 8350B and

~ source if the tnpler can handle 100 mW of mputf | |

cause the HP 83594A can be capdble of RER
greater than 150 m Wat low f"equenczes B ‘,: g

",l’,: .

i

vshould be compared wn ar:other reeontly cah-
~ brated power seneor The source should be: leveled

. *:;hlgh dlrectiv1ty 10’ nromtor or level the mudent

.v”,‘"power Y N A

. 'For reﬂectlon meaeurements We suggesr. HP Apph- -

_cation Note 183 “High I'requency Swevt Medsure- |

\ mente For cahbratlon factor and error analysrs l

% we suggest-HP Application Note 64-1“Funda- . "
iz mentale of RF and Mlcrowa\re Power Measure |
ments : L

NOTF / AP R N
: thle the flange of ‘the HP R8486A s .
o szmzlal' to the ong: described in MIL F--
" 3922/54C-003, the HP 8486 A has been
. modzﬁed to mate’ wzth &reater preezszon e
- -to MIL-3922/67B-006 ‘flanges. The true . o
'pOsmon of . the hol’es reletwe toearch =,
other are held to a diameter tolerance of . .
-0.0254mm (0.001"). The holes areheld tc e
'1.664 mm (0. 0655”) minimum diameter ...
,while the pins are held to 1.61 mm
{0. 0634") max:mum dzameter

e [ " . N [
Sk L )

FET Balance Ad]ustment PR -

The samplmg gatebalance i le affected by the rela-

tive positions of the wires in the. Power Sensors, -

- ‘which connect to pins G and H of connector J1.

"One wire is black and white; the other is brown ..

- and white. Once posmoned caremust beusednot |
L to dllsplace these wires. To correctly posltlon these B
 wires, after replacement of A2U1 or i the wires
havebeen moved so as to affect the samplmg gate |
balance do the followmg )

fi D a Connect an oscllloscope (to dlsplay swrtch- -
mg transmnte) as follows:

. Test pomt A4TP4 in the HP 435B Power
Meter, or '

Y
v

. ,‘2 Test pomt Az!TP3 in the HP 436A Power
- Meter R

k \ NOTE | L
No comparaole test point exists in the ~
v -_,HP 438A Power Meter.. Therefore, the'f L
- s HP 438A cannot be used /or the FET .
ST Balance Adjustment. |

o \
o B X \




‘r% ; Wb
.;b \ ) D HETa
WW‘.} v iy ‘ ¢

: i3

3

{vsé

1o

= 7

L,

L
g

il
X}

T
)

SRS
B

i
i

o

o

(i
A
ST

PR
A

Cre

ot




e and bmwn and whlte” wiras untll sw1tchmg
\ translent amphtude is less than 0 8 Vp-p

HEPLACEABLE PAn'rs ) B

Table61s a-:l of replaceable pax ts Fxgure2ls the
illustrated piits breakdown (IPB) that identifies.
. themajor assembhes and chasms parts. Themount-
ing locatmna of the components onthé A2 Input
Amplifi@r Assembly are shown in Figure 3. To

order a part quote the Hewlett Packard part num- |

L .
dom
P S N
. PPN \ . coe 1
PR S o 5 . . . ' 1, ' h
B A N . o B v Pt . [T
[ :

S . " Table5. Code List of Manufacturers

psarommc _ ___,Tssn'sAnpnmusmems‘

.’,

_a part n/ot llsted in Table 5, give the mstrument -
model number, instrument serial number, th: |
cnptlon and functlon of the part and the qua § ty -
of parts requlred ‘; R LT

cto

‘ W~ﬁ‘°'4“'~  NOTE

Within the USA, it is "better to order
[ dzrectly from'the HP Parts CenterinMt.
W Viewy(lalifornia. Ask your nearest HP
.. office for information and forms for thP -
“Direct M{ad Order System. Yo ‘

Lo
PR ) o

. Manufacturer Name

o Address Zip Code

bl

" UANY SATISFACTORY SUPPLIER

;- EDISON ELEK DIV MCGRAW-EDISON,

}  CORNING GLASS WORKS (BRMDFORD) -
- HEWLETT-PACKARD €O’ uonnowe H. ,r .

|| .. VICLAN ING - '

\ANPHENOL SALES DIV OF BUNKER RANO

Sy

 MANCHESTER MM - .+ 03130
BRADFORD - PA o . 18791
PALO ALTO CA - , " 94304
SAN-DIEGO: .ca ) \.92139 I
'60151

. 9p0949 BROADVIEW I (RS A
AR § o L, . b
S "t‘ .
CeT K v . ok
Lt ! 1 \ :
& : )
e ; N
| j 1 e )
' ) ' o l
M, it

ber and Check nglt (CD) spemfy the quantlty‘“.;f )
" 'requized, and addreés the order to the nearest ' '
; Hewlett Packard office (se¢e NOTE below). Toorder - -




e ,Table 6;; .npp‘lamhln Paris .

) =

Re!keron\ce Hi-‘ Part | él | R I L A
: cri No discaal - Mir Part Number .
Designat\ion Nuwber D| ¥ ption Code : :
. ; ) N ‘ ’, ‘ ) .
B e A B o o’
IR B T RS N P R .y N A I
At | osage-sotor[s | 1 BULKHEAD. AY R | | 28480 | 08485-60001
AL | 0sags-s0002| 6| 1 | BULKHEAD AY Q 28480 | 08486-60002
o ST O Y N o : ‘ R
a2 3 T 08491-6002§\ 8 t | POUER SENSOR BOARD. ASSEMBLVV“' 28480 | 08481-60925
Bl e A R ; - :
A201 ci ] otee-2e18 [ 2 | CAPACTTORIEXD 47UF+-20% oVDC TA 20480 | 0180-2515 ’
A2C2 S 0160-4308 1\71 4 | CAPACITOR-FXD 100PF +-10% 100VDC CER 51959, | 0805C101K3P !
A2C3 .. | o160-4308 |7, "1 CAPACITOR-FXD '100PF +-10% 100VDC CER - 51959 |: 0808r101K3P: v
A2C4 I 1 p180-0504 | o] _CAPACITOR-FXD 3.3UF+-20% 18VDC TA | 28480 |l 0180-0594 " ;
ACS., ﬁj\ 0160:3094 | 8}, " CAPACITOR-FXD ' 1UF +~10% 100VDC, CE¥ | 28490 | 0160-3094
206 i 0160-3879 7] 1 | capacTTOR-FXD.O1UF - 2o% f0Cuui cin. | 28480 | 0l60-3879
a7 4 pomn-ag06 12U - | CAPACITOR-FXD'.100PF +-10% 100VDC CER 51959 | oaoscionkap
A28 S0 0160-4308 | 7y | CAPACITOR-FXD 100PF +-10% 100VDC CER 51959 | 0805C101K3P
-A209 . | o180-2618 |8 . CAPACITOR-FXD' 47UF+-20% BVOC TA - 28480 | 0180-2515
azc10 .o 1 ] 01802545 | 4| | 1 | CAPACITOR-FAD 100UF+-20% 4VDC T 28480 | 0180-2545
. o % \ ¥ ‘ ‘ ) » ' . o ‘ to + s
A201 ' ! | resa-0810° [0} 1 TRANSISTOR NPN SI To a5 rT eoomHz . 28480 | 1854-0610
AZRY : dses-3260 |o| 1 | ReszsToR asax i 128U F o071 100 28480 | uE98-32u0
AZR2. - i 06987248 | 1 1| RESISTOR 3.16k 1% ..05W F TC-0+=100 24546 | C3<1/8-T0:3161-F
2R3 i 10898-7224, | 3 © v | PESISTOR 318 1% .0SW F TC:0+-1u0 24548 .| C3-1/8-T0-316R-F -
aska o | 0eeg-7208 | 7L | [ RESISTOR 1K 1% 05U F| TCs0+-100 24548 | €3-1/8-T0-1001-F
SR LY . oo : ’ NE ‘
A2R§ . ;0811 3{10‘ T S ’RESISTOR\§1.6 5% 05U PUW TCe+5040+-250 . | 14140 | 1409-1/20 31R6-J
Bt 1 Y A o | T S
‘fAZQ%ﬁ”< | ‘|813 ‘ooe0 - Fe| 1 I T0-8 PKG 28480 | 1813-0060
- . o | MISIELLANEOUS PARTS
. 1390-0671" | 9 4. | FASTENER-CAPTIVE SCREU 4-40 THD; .312 IN | 28480 | 1390-0671
C , 3030-0200 | 9| 6 | SCREW-SKT HD CAP 4-40 .6-INLG ALY STL 00000 | -OPOER BY DESCRIPTION K
c . 2260-0002 &1 6 | NUT-HEX-DBL-CHAM 4-40-THD .082-IN-THK - 28480 | 2260-0002
A 18710-1539 7| o1 ! BALLDRTVER-HEX 1 2etm0 | a710-18p9
:.L ' ‘ | |
” . CHASSIS PARTS
. C | : - o o ‘ o
TV *f084h1~sooza 2 IR CONNECIOR Aqs&mva i2 PIN S 28480 | 08481-60024
) t . : . . h
C . osast-a0002| o | 2 | sweLL-pLasTIC \ 28490 | 08481-40002
M2 - 08481-40002} 8 .| SHELL-PLASTIC s 28480 | 0848140002
ME3 08481-20011 | 81 2] CHASSIS: » 28480 | 08481-20011
:MP4 0848120011 | 8 . CHASSIS, 28480 | 08481-20011
. MPS. 0849120008 3| .1 | END BELL" 28480 | 08481-20008
- MPg 1480-1224 | 9| | 1 | - SPRING-CPRSN .088-IN- oo 188~ IN-0A"L.G 28480 | 1460-1224
Comp7h 1251-3363 |8 . 't | NuT- Auo;o CONN S 28480 | 1251-3363
MP8 0848100002 ] 5 2 | SHIELD | : L | 28480 | 08481-00002
MR osast-00002| 5| - | SHIELD - L | 29480 | o08481-0002
- mp1e 3030-0854 |1 9 | SCREW-SKT HD CAP. 0~ 8013188~IN"LG S5T-304 (28480 | 30300954
MP1 Y. 3030-0954 | 1 oy - bCREm-SKI'HD.CAP 0-80 .188-IN-LG $87-304 | 2o | 1030 0354
P12, 3030-0984 | 1| - | SCREW-SKT HD CAP 0-80 .188-TN-1¢ “"7-304 | 28430 | 3030-0954 -
CMP13 . 3030-0954 | 1 - SCREW-SKT HD “AP £-70 ,188-IN Lt n+f 304 | 28480 | 3030-0964
MP14. 3030-0954 11 SCREW-SKT HD GAP 0-80 ,188-IN-LG 57304 20480 | 3030-0954
M5, 3030-0954 | 1 | SCREW-SKT'HD CAP 0-80 .188-IN-LG'SST-304 " | 28460 | 3030-0954
TP1e '9030:0984 1 |- SCREW-SKT HD CAP -80 .188-IN-LG SST-304 | 28480 | 3030-0654
mP17 1 3030-0964 ||, | SCREW-SKT HD CA™ " 80 ‘88-IN-LG §7' 304 .| 8480 | .3080-0954
MP1g . .303040984 | 1 /SCREW-SKT HD' CAr - % ., 188=IN-LG s31-30« | 28480 | 3030-0954
e '3030-0422 | &| 4 | SCREW-SKT HD CAP 0-80 .188-IN-LG SST-302 | 00000 | DRDER BY DESCRIPTION
TR0 .3030-0422 | 8 . sagem-sxr HD CAP 0-80°.188-IN-LG SST-302 [ 00000 | ORDCR BY 4. RIPTION
mmzt’_ 0300422 |8] " SCRFU-SKT HD CAP 0-80 . 188-IN-LG SST-302 | 00000  ORDER BY.DFSCRIPTION:
P 2050+0422 . '|'8] " '} SCRL.-SKT'HD CAP.0~80 .188-IN-L.G SST-302 | (0000 " ORDER BY DESCRIPTION
Mo 1:3030-0436. [ 4l v | SGREW-SKT HD CAP 0-80 .S-IN-LG 55! 300 00000 . | ORDER BY DESCRIPTION
RHirye | soda-gesg. f2} " 0 | ocLampt. T 26480 | '5040-6039 |
MP2S + | 5040-8940 - Fol .o 1 | BLOCK 'mf | - L 28490 | 5040~ abao
P2 08ats- 80003.;9f S R a . .o koo 20480 | osdge- 80003
| 08486 60004y 0| " 1 | LaBEL- -MODEL RY SR | 28480 | 08488-g0004
- 0848680008 [ ¢ f 1 ] LABEL-ID \ | 29480 owaab -80005
1280-0018° O | ..'v | RING-RF’ CONNECTOR SERIES N: . 7SIN OD . 90949 | 92-1138-8
- | 12800918 Lo - 1 | CONNECTOR-RF APC-N M-UNITD 50 -OHM 20480 1250 0918
| | 12800018 1 | T RF CONN SEPTES APC- N3 SST 90049 | 131-1385-1"
P o \ ‘ ‘
,,2’ " 1 ‘ !
" e -




NOTE, -~
- MP11-18 NOT SHOWN
SAME AS'MP10.
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.in Table 3 may be. used in place of the recom-
mended mstruments for troubleshootmg the Power
ﬁensor R SRRy :

Prlnclples ol Operatlon

" operational amplifier is made up. of the Power

fier stage in the power meter

The A1 Bulkhead Assembly prouldes a low SWR
load into both the wavegulde input and the Type-

N connector. The waveguide is terminated through
a wavegulde to-coax adaptor mto a coaxial ther-

mocouple The adaptor is shorted at the calibra-

- tion: mtput through a choke. assembly to: block "

“microwave frequencies for into the waveguide.

.. However, thé adaptor will still allow 50 MHz tobe
. - -applied through the Iype-N connector for calibra- -
~ tion purposes. ThlB allows the Power Sensors to be’
convemently adJusted for sensltwny changes.
~caused by aging, vanatlons in temperature and |

S 1nadvertent overloads

. which generate a dc voltage proportronal to therf
mput power.. 'I‘he de¢ vollage is routed from the
thermocouples to the input amplifier on gold wires

Flgure 2), The ferrite. beads increase the self-
": of the wires to provrde the properties of an rf choke.

Input Amphfier Assembly
s hed to the two field effert translstors (FETs) in

‘a220 Hz square wave supplied by the power meter.

t
v

G ‘." ‘a“’ .
e ,;v‘!ddihonal m
r pplicatxbn Note
i Mqﬂuremmrs g

A,

'8 Servnce mstructmns conslst of pnnclples of opera-
;"i‘tlon, troubleshootmg, and repairs, Test equipment
. which:meets or exceeds the critical speczficatnons =

~'For. the. following dlscussmn refer to the sche-v' R
matlc diagram Flgure 4 and the slmpllfied dia-
~ gram of the operatronal ampllﬁer in Figure5.The

~'Sensor input amplifier, A2Q1, and the first amph- .
R o \rangeof

The rf. slgnal is absorbed by the thermocouples

~to reduce undeslred thermocouple effects. The gold - |
- wires pass through ferrite beads A2E1 and A2E2
. which are located in the black plastlc block. (See

The dc output from the bulkhead assembly ls app-. 5
- from the A1 assembly shtmld be 200:t10 ohms

“f’ ‘{A2U1 Thege translstors function as a sampling
‘gateor chogper The sampling rateis controlled by

suon oxi the thermocouple eeneors. refer to HP oo
1 Fundamentals of Y)F ond erowuve Power"? =

o ,Pasellw |

| applled to the mput amphfier A2Q1 whlch is the‘ "

~‘input stage for an operational amplifier (Figui25). "
'+ Theacgain of the operatmnal amphfier is approxl- o

mately 700 , L

A dc feedback voltage from the power meter Auto a

Zero circuitis coupled to theinput of FET A2U1Q1

" to set the zero level. The voltage is developed

~ across the voltage divider consisting of A2R1 and | ‘

the series resistance of the thermocouple Al’l[‘C 1.

: When the Power. Sensor is used with the HP 436A‘

or HP 438A Power Meter, the short to ground at |
J1-K (Mount Reslstor) causes the power meter to

automatically select the proper measurement |
30 to +20 dBm : c

. Troubleshootlng e

. The troubleshootmg mformatlon is mtended to. . |

" isolate a problem to a stage. The defective compo-

nent can then be identified by voltage and resist-

~ ance checks. The FETs in A2U1 are light sensitive

._; // -

and de levels are shlfted shghtly when the FETs

are exposed o

| gronan~

§ CAUTION

E’xcesswe power wzll damage the ther-
mocouples and cause thezr resistance to
B mcrease ' :

When the mlcrowave mput’ power is 100 mW, the ”

~ bulkhead assembly generates +12 +3 mV. This

* inductance of the gold wires causmg this portlon N

The result is to minimize rf feedthrough to the A2 “

voltage is measured at A2U1 pin 1. The voltage

changes if the input ampllfler is inoperative, or 114
.the bulkhead assembly is dlsconnected from the -

input amphﬁer .\

~ { cauTion:

Be extremely careful when measurmg
.across the gold wzres They are delicate
. and can be damaged easzly

E Resmtance measured across the two gold wires

Thie amplitudz of thie sampling gate output (atpin -
-~ 3of A2U1) isa 220 Hz square wave. proportlonal to | |
;the’ power mdnt The sumpleo’/220 Hz ac output is . L | ‘ 5

D _;,FET Tutlng Check FETs in A2U1 uSmg the fol
& ‘.lowmg procedure , o

ot NowE
o If thal AI Bulkhead Assembly is defec
. tive,, the entire assembly must be re-

o plawd

a Dlsconnect cables from Power Sensor

v
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Troub!eshootlng (cont’d)

(Refer to dlsassembly procedure,. :

A"U 1

d Sh()!'b pins 4 6 and 9 of A2U1 together Meas-
“ure resrstance between pins 2 and 3, and between

than. 40 o‘lms. §

i fe.-::Ré.move}shO“v .-

‘| -" teet fe, v . N Y . O . N i

f _Set a power supply to 10 Vdc. _‘i-,-f- - .

| supplytlead to pms 4 an 6 of A2U1

_b. Remove. upper chassrs from Power Sensor.

‘pins 3 and 8 of A2U1 Reslstance should be less B
| -~ Repalr -

‘ c. Measure resist ance between pins 1 and 2 of o
A2U1 Resistance should be 15+0. 75 ohms. Mea-

sure the same resistance between pms 8 and 9 of '
S ~In most cases, i}

F'ﬂums Operalional Ampimer -

.Testlng 220 Hz Drlve. To ensure the 220 Hz drlve is -

" correct, check the following levels of the square,
| ‘wave with an oscllloscope S 1

--—O 05 *"O Oq? Vde (top of square wave)
b >-9 Vd\ (bottomof square wave)

\

~of A2Q1 and the first amplifier in the power meter,
(Figure 5) is operating correctly if the dc voltage on

.‘PoWerSensors:gnal grour‘ld Conneetnegatlvepower

e alcohol solvent such as M 31 75 manufac-‘

-the metal cover of A2Q1 (collector) is ~70 +30mV

o i cA'unoms
,':_I'Do not handle th\e A2 mput amphfzer;. “’

| crrcuzt board more than necessary. Itis
. partzcularly important to keep the area
“around A2U1 clean. Dirt or moisture
from the hands may make circuits
moperatwe. . o
After usmg solder-ﬂux rem(fwer on the a
A2 mput amplifier circuit board, clean
.. the circuit board with a freon~ethylene\ S

ke operatlonal a*nphfxer (made up




cpalr (cont'd)

_Co. This removes the flux reszdue that
'could make czrcuzts moperatz ve m humtd
condmons. R ' E

. .tSblderlng Proceduros. The Power Sensor isa hrgh
.. sensitivity devrce, and is affected by very small
 differences in temperature between its compo-

X _i;mal equlhbnum before usmg or testing it..

' Capacitors A2C2, A2C3, A2C7, and A2C8 (Figure

8 - dering iron and solder, The capacitors must be
o discarded if unsoldered Ifintegrated circuit A2U1.

..""j."ortransnstorAZQl isreplaced, twoof these capac1-‘ |
© . “ . tors must‘be removed, and therefore must be
- ~'replaced with new ones. The required low-tempera- -

ture soldermg iron andl‘solder are as follows:

‘a..Hexacon Thermo-O-Tzac soldermg iron with - o

| _J206X tjnp, temperature 500°F (31‘ °C)

" tured by Mtller Stephenson Chemwal ,_”‘f-' |

RO | _nents. Therefore, after doing any soldering in the .
I . unit, wait several hours for the unit to reach t!-er-

st 3 require low-temperature soldenng techniques. .
i+ Theconnection to these capacitors is a gold film -
CRPRRITI .*’deposrted on a ceramic base. Molten solder causes

- .. thegold toform an amalgam with the solder so the
) ;‘gold dislodges from. lts ceramic base. Soldering
. must be done qulckly using a low-temperature sol-

- To clean the connector face use a cotton swab
saturated in 1sopropyl alcohol T

f Seneor by performmg the followmg steps:

. input amplifier assembly. If these wires

b Low-temperature solder SN 62 HP part num-
ber 5090 0410.: '

Connector Cloanlng Use the followmg procedure
. for ('leamng the RF connector face .

| ’ - éAUTION

The RF ronnector bead in the Type-N .
\ connector deterzorates when contacted

. by. an chlorinated or aromatic hydro- |

carbon such as acetone, trichlor, carbon |

tetraehlonde benzene etc.

Dlaauemblv Procedure. Dreassemble the Power

PPN AP

CAUTION

D:sassembly must be performed in 3e- |
quence described below, otherwise dam- -~ .
age may be caused to the two gold wires o
between the bulkhead assembly and the

-




\
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R NOTE ) S
Every Power Sensor has an zndwzduallyf o
prepared table on the houszng If more
fhan one power sensor is dzsassembled'

" at a time, be sure to mdte. the correct.' ;
Power Sensor and houszng when re-

assembhng ,' o B

o NOTE
In order to loosen the allen cap. screws’
thatsecurethechassis,a 3/32 allen ball
drwer is recommended RIS

a At rear of PoWer Sensor 1nsert blade of small- -V
R screwdnver between the plastlc shells (Flgure 6)

b Pry alternately at both sides of connector Jl

-+ until plastic shells are apart. Remove shells and
o magnetlc shlelds

By c. Posltlon Power Qensor as shown in Flgure 7,

R “top view. (Small hole (5) should be on leitside of rf

e input connector). Remove allen capscrews (1), (2),
©° . (10),and (13):Loosen screws (11), and (12) Remove |

" upper chassls fromi Power Sensor.

o d Remove clamp screw ) together w1th screw' .
... . spring and: clamp (16). This will free two gold
'w1res that come from bulkhead assembly

e. Remove cap screws (6), (3), and. (4)

R t Shde bulkhead assembly straxght out from
SR chass1s o

g T A2 Input Amphfler Assembly must be'
,_f"lz-m,i;aremoved then remove cap. screws (8) (9), (11),
- (12),14), and (15). -

* chossis. o

j“ ’.';Ro&ssembly Prdcodure Use the followmg proce .

fdure to assemble the Power Sensor

AA..‘ ~

W b

-The two gold wires connectmg the Az‘ .

- Bulkhead Assembly and the A2 Input -

® Amphfzer Assembly are extremely deli-

i cate anﬁ may be easily broken. Be care-
L ful wh workmg around them

.v\/

C oo

h ert 1nput amphfier ano J 1 connector out of

place as shown in Flgure 7 opened vrew

b. Insert cap screws (8),(9), (11), (12), m), and}
(15) but Jo not. txghten -

-¢. Center A2 circuit board 80 there is equal air .
- gap between each side and chassis. Tighten cap‘
“screws (8),(9), (14), and (15) | |

" d. Remove black plastic block ( 17) from prlnted

. circuit board. Position bulkhead assembly with

‘small hole (5) on your left; position block (17) with

~ flat side towards bulkhead assembly (grooved side ' .
“out), and guide pins down. Insert gold wives o

thrOugh holes i in block (17) (MP?5 Figure 2).

‘e. Set bulkhead assembly straight down on "
chassis. Mate two guide pins on block (17) with
- twoholes in printed c1rcu1t board (F'lgure )

Gold wires will lay on or near electncal
gold pads at input at I FET A2U1. |

f. Insert screws (3) ano’ (4) and tlghten

o
"

g Using tweezers, posmon (adjust) gold wires
over electrical pads erespass dlrectly over pads.

‘h. Place and hold plastlc clamp (16) over gold
wires. (Ensure that wires have not moved from
‘position set in step g) Tighten clamp sCrew (7)'

, only enough to hold wires firmly i in place

0o, . -mm 4
. o ' i

o CAUTION
DO NOT tzghten clemp screw (7) com-
. pletely or FET circuit may be broken.

| NOTE

| The followzng procedure will ensure that
the gold wires aré clamped to. the pads
correctly. ... |

" Connect Power Sensor t0 power meter and a ,’
known power source '

2. Tlghten screw’ (7) 1o pomt where power meter
indicates normal readmg, yet short of completely

- collapsing the spring,

8 If a normal reading is unobtamable repeat
. steps g and h above and thls proceaure

/ i, Loosen screws (3) and (4) Insert screw (6)- |
and tighten. |

i g Place upper chasms in pos:tlon and msert cap
screws (1), (2), (10), and (13). -

k. Tlghten screws "), (2), (3), and (13)
l Tlghten screws (10), (11), (12), and (13)
m. Replace magnetxc shlelds and plastic shel]s

as shown in Flgure 2 Snap plastlc shells together '
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