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INTRODUCTION

l. This chapEer contains lnforuation Eo assist in the repair and tesE
procedures of Wide band detecEors, if required. The procedures described in
this chapter are of a sinplified nature and of restricEed range conpared with
Ehose Ehat relate Eo t,he ruore comprehensive factory test facilities which are
necessary to demonstrate compleEe conpliance lrith Ehe sPecifleaEion.

Z. The deEector requires careful handling and comprehensive v.s.w.r. and

power accuracy checks and because of chis i.E is recommended chat repair and
re-calibraEion be carried out only by authorized .Yarconi Instruments agents or
by Marconi Instrunents, l"licrowave Products Division, Stevenage.

Chap. 5-1
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D,etector servlclng A (Static sensi.tive device - see NoEes & Cautlons)

3. If specialized equlpment is avallable to the user or iE is accepEed that
repairs r"y be carried out without the detecEor being calibrated Eo lts fu1l
specificaEion the following instructions glven in this chapter will enable the
replacement of three sub-assemblies that may be changed withouc the use of
special Eools. -\ list of available spare parts is shown in Fig. 7 and access
t; some of these require speeial toollng. It is therefore recomnended Ehat

disnantling beyond Ehe sub-assernbly sEage is not attemPted in the course of
nornal servicing. The three sub-assemblies ava11able are as follows :-

(l)

( )\

Chap.5-1
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6511, RF connecEor assy.
or 6512, RF connector assy.

N Eirpe,
APC-7 type,

Part No. 27L6-0O7
Part No. 2718-007

a (3)

Cable assy. (includes 12 pin nale connector) Part i'Io. 27L6'004,
deCails are also supplied showing wlri.ng deEails of both p.c.b. and
plug lnterconneclions, see Fig. 4-

Detector module assy. ki.L Part No - 27L6-006
(The kit includes two pre-selected (SIC) resistors, R2 and R5).

4. T,.ro sets of instructions are given ln the following paragraphs to enable
callbragion Eo be carried out. The first gives a resErtcted routine using
on1y Ewo i Eems of the tes t equipment 1is Eed in Table I : a, 50 IlHz ' 0 dBoa

calibrator and h, a 6500 in this procedure. The Po$ter accuracy seEtlng is
however linited by the uncertalnties of the 6500. A second nore detatled
test procedure provides for greaEer power accuracy. A liniEed v.s.w.r. check
(S.0 - L2.4 Gllz), and a frequency response confldence check tray also be
carrled out in additlon if all the ltems listed in Table I are available.

Hodule reDlacemeot# A
5. Flg I shows Ehe ci.rcuit diagran of Ehe deEector uodule, p.c.b. and wiring
details. Fig. 2 shows an exploded vtew of Ehe detector to asslst tn the
dismantllng which can be carried out as follows :-

(l) Renove the two rear plate fixlng screws and slide Ehe rear plate and
casing down the cable towards the plug.

(2) Progresslvely remove the three socket headed fixing screws securlng
the roodule retainer ln posltion, hold the module retainer and w-lth an
axial actton (i.e. a scraight pull) gently detach Ehe r.f. connecEor
assy.

6. The nodule can now be removed from Lhe reEainer, this should also be

wlthdrawn wtth an axial acElon and under no circuostances aust a twis.tlng
action be exerted durlng withdrawal. It nay be necessary Eo grip the end of
the raodule with p11ers or slnllar, usi.ng a sul table amounL of padding to
ensure Ehat the plated surface is not danaged. The module assembly contains
exposed chip devices Ehat are static sensitlve, chey are also connected iEith
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R F CONNECTOR
ASSEMELY

j,x'(

PC BOARO ASSEM BLY

,i'i'6)w/
\ #r,roouLe

R EAR
CABLE

CASI N6

5U PPCRT IE
CLA

Durlng wtthdrawal particular
of Ehe three con Eac t wires
into an identical positton.
wlres tncorrec t,ly .

€rrxr N6 scR'ws
(3 oFF)

attentlon should be given to Ehe posittonlng
so that Ehe replacernent iEen can be inserted
Wlthout care it is possible to co nne c t ttre

MODULE RETAI NER

FI XI NG
(2 OFF)

Fig. 2 65Ll DetecEor, exploded view

a fine bond wire and therefore shouLd not be handled direccly. Instead hold
the module casing across che X dimensions and wlEhdraw the raodule by
purchasing only from the edges.

Notg ...

,Modyf.e replacement klt

7. Note the value of reslstors included wlth Ehe detector uodule replacement
klt, lf elther of t,hese differ ln vaLue to reststors R6 and or R2 mounted on
the p.c.b. srrd shown ln Fig. 3 they must be replaced by Ehose supplled in the
klt. Using a fine tlp soldering iron remove elEher or both resistors, (RZ)
nomalizatlon, and (R6) temperaEure sensor conpensation, with Ehe ninlmun
possibl-e heat applied. Solder using flux cored 60/407 tLn, lead solder.
Remove any locking cocrpound from the adjustuent potenEloaeter 1nf) co allow
for subsequenE re-calibraLion.

8. Gently push the replacement module inEo the retalner locating the Ehree
connecting wires witil the correct ioodule lead sockets of the p.c.b. 8s shown
in Flg, 3. Belng careful to reEain the axial allgnmenE insert che oodule
into the r.f. connector assy. Replace the three module retalner screws and
progressively tighten these, use Locktite 222 ot slmllar to lock the Ehreads
of each sc!€wo

Chap. 5-l
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COMPENSAT ION CA PACITO R

MOOU L E
LTND SOCKE TS

TEMPERATTIH-.
SENSOR
COMPENSAT ION
(R6)

ft IEST Por NT

1-f {io'{-" cl
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EXPOSED COMPON

MODULE
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Fig, 3 PCB assy. diagram

TABLE I TEST EQUIP!'IENT

uod"l 
I

50 MI{z 0 dBnn

Cal ibraLor

Digttal volt-
meter

Signal source
wtth Sweeper

node
Temperature

sensor
I{igh di rec t i-
vtty coupler
or brtdge
Power splitter
DetecEor 6511
(6512)(General
purpose )
Autonat lc
anpl i tude
anal yse r

Connec tor
socke t

llininum use specification Recofirmended

I

Wlth current calibraEion certificate lAvailable on Power
I oW t0.72 I neters 6950 or

I ogoo
DC volcs : 0.1 V - 100 V

Accuracy : 0.0012
Freq. range : 8.0 - L2.4 Gi,tlz

Sweep capabillty : 0- +10V ful1 sweep

b

c

d

e

f
oo Specifj.cation as laid ciown in

H 6500 Vol. 1 , Chap. 1. (Z off )

H 6500 Vol. I. Chap. I

Speci,*l tools qld alignnejrt aidg

6158A

Comark Lhermome Eer
(0000 )

2200 / 327

HP 11667A

6500

l"fi (lllcrowave
produc t s )

Chap. 5-1
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Liml ted callbratlon (usi onl 0 dBn Calibrator and 6500)

Tes L equipment : items 8, h

9. Connect the 6511(6512) Detector Lo ehe 50 MHz, D dBm callbraEor and Eo

Channel A of the 6500. triith the r.f. source switched off carry out the AUT0

ZERO funcEion Ehen if satisfactory switch on the r.f. source and wtth the 5500
temperature correction on set ehe 6511 adjustrnent Pot,enLiooeter (Rl) to give a

reading of 0 dtso t0.05 dB on the 6500. Ttre adjusEnent should^be carried out
afEer allowing the ambient temperature to stabilize at 22uC ot as near as
possible for ac least Elro hours. 0n completion lock the poEentiometer with
Silastic 732 siticone adhesive/sealant or similar.

10. Re-asserable the caslng and backplate, slidlng Ehis over the detecLor and
buttlng up to the r.f. connector assy. LocaEe the cable clamp in the slot on
the rear support plate and slide the rear plate lnto position on the casing.
Align rear support plate and rear plate screrd ho1es, flE and progresslvely
t ighten the two chrome f ixing screrrs locking these r.riEh Loc t i t e 222 or
sinilar,

AlternatLve calibratton provlding,greater acg.uqacy
-A-

Test equipnent : items srbrdrhri

11. InterconnecEions bet'*een Ehe d.c. output of the detecEor and the d.v.m.
can most easily be nade vta a fenale LZ conlact sockec (iten 1). Wtres
should be soldered to the followlng pins of the socket and the free ends
connecc,ed to the d.v.m. as follows :-

S.oc\et 
, 
pin po.

Pln L (signal)
Pln ts (signal ground)
Pln E (chassig, earth)

D\ru ter:nlnal

Posltlve terninal
Negat lve terallnal
Rernote guard teminaL

L2. Two further compensatlng cooponents are requlred Eo carry out the
callbratLon :

(i) I pF tantah:o bead capacltor Part i{o.25486-2OgF.
This should be inserted tnto the conpensation capacltor test
polnt, Ehe posltLon of whlch Ls shown ln F1g. 3.

(fl) 39 ld2 27" l/4W resistor Part No. 24773-3lll..
This should be connected across the d.v.m. *v€ and -ve E.ermlnals
to simulate the 6500 chopper load.

13. Also cocnect the r,f. lnput of the deEector to the 50 MIlz, 0 dBo
calibrator in an area where cemperature changes can be avoided. Monicor the
temperature around the detector unit and leave for two hours for the uniE to
stabLllze. When a stable Eemperature readlng, within the range shown in
Table 2 (ideal1y 220C) has been malntained, set adjustuent potentloneter (Rl)
to give a d.v.m. reading correspondlng to Ehe Eernperature reading shown in
Table 2. On completion remove the compensac,ing capacitor and lock the
poEentloBeter with a suitabLe adheslve such as Silasttc 732 sillcone
adheslve/seal-ant. Reassemble the caslng and backplate as previously
descrlbed i-n para. 10.

Chap. 5-t
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TABLE ? TEI'IPERATURE/InV CI{AR.T

TEI'IPERATURE O g

L7
l8
19
20
2L

22
23
24
25
26
27

CALIBRATION nnV

202.5
2A2.7
202.8
202.9
203.0
203 .0
203 . C
203.0
202.9
202.8
2A2.8

q PP\,4-/ r-, _/Flrx #--''''trf(.:..f+*,. HI iiil ffit"""' 
=qr-F<<'Ntsvr'w sHowr* r=-"'t" _ 33^?-JJl?.-, \,'.

rNSroE or piio \ '\ ni,r: oRrN6€euo-c.o*xecrro*s 
\ ,;:fr.,yiif*

""l,lffi-'^'" \ 'LEE'ED 
BRA,D

tlvc \\_-/. Yr vE vr 
\\ ,a

',,'. -ff;€, dF-aro*r - t5's ,titifE"tt"l?i ,.r=r,no
o"^,", .--14, ffl:::".. _i3:j..^!=

tl3u|J-'r\_lU--::ilT 
:bi*.?,%_.

CABLE ASSY. AND R. F. CONNECTOR REPI"ACEI{ENT

L4. To renew eic,her an l{ type (6511) or an APC-7 (6512) E.f. connector assy.
simply regove Ehe casing and Ehe r.f. connecEor asslo as described in prevlous
paragraphs. It ls not advisable to further dlsnantle Ehe r.f. connecEort
this requires special tools and the replacement of lndividual coruponents is
difficult.

15. 1'he cable asslr includes the LZ pin nale connector and t,herefore only
requires connections co be nade at the p.c.b. Ilowever Fig. 4 gives details
of the lnterconnections to both p.c.b. and the L2 pln nale connector should
the user require to change only the plug and not the conplete cable assy.

Chap. 5-1
Page 7Jan. 83
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DETECTOR FIINCTIONAL CEECKS

Ternperature sensor check

Tesc equipnent : items drh

16. 0n cornpletion of detector calibration the item should be fu1ly cased for
all subsequent confidence checks. When handling the detecE,or take care to
touch only the cable and noE the body of the item. Connect Ehe detector eo

Channel A of the 6500 and carry out uhe AUTO ZERO function, lf this is
saEisfactory further select SfiIFT and CALAID keys co display the Eemperature
indication. WiEh reference to Table 3 check that Ehe 6500 tenPerature sensor
figure displayed is wirhin t20C of the flgure nonitored at the detector by che
ther:nomeEer '

TABLE 3 TEI-{PERATURE SENSOR FIGURES

Ternperature 0 g 
I

2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3"4
3"5

27 .9
26.9
26 "A
25"1
24.2
23"3
22.5
2L "7
2q.9
20" 1

19.3
18.6
17 .8
L7.L

Chap . 5- I
Page I
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VS[{R confidence check

Test equipmenL : iEens cr€rf ,8rh

5t58A

RAMP 6500

cc r87(

..1 
OPEN /SHCRT

I caLiBRATIoN

Fig. 5 VSI,IR neasurement, interconnecting diagraul

17. Connect the test equipnent as shown in Flg. 5 and switch 6158A r.f. Level
off, and mode to SWEEP. Carry out the AUTO ZERO function on the 6500, if
this is saEisfactory conplete Ehe following :-

(1) Set the 6158A Lo slreep 8.0 - L2.4 Gtlz by encries on the 6500 Fl and
F2.

(2) Switch 61584 r.f. source on and adjust the level to give an output at
the bridge test port of 0 dBm.

(3) Wlth OPEN CIRCUIT cer-alnation to Ehe brldge select B, -R, STORE-B, on
the 5500. Ttren flt SHORT CIRCUIT to che bridge and seLect SIIIFT,
STORE AV, B, on che 6500 (see Vol. I, Chap.3-2, Applications for
further details ).

(4) Connect che detector to be neasured Lo ehe bridge tesl port and
seLect SUB MnIrB and AUTO keys, the display now shows the return loss
of che deLecSor, presslng UNITS key will give a v.s.qt.r. reading.
Check that ehis does not exceed i:1.35 across the range 8.0 -
12.4 Wlz.

Chap " 5- 1

Page 9

BRIDGE OR
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Frequency_ response check

lest equipment : items crf ,8rh

cc.87 3

Flg . 6 Frequency response, interconnecting diagran

18. Connect che t,esE equipoenE as shown ln Fig. 6, swlEch 6158A r.f. source
off and node Eo SlfEEP. Repeat the 6500 AUTO ZERO function, on eomplecion
switch 6158A r.f. source on and set the level for an output at Lhe power
splitter measurement port of -10 dBn, then carry out che followlng steps :-

(1) Store trace ln neroory uslng a known serviceable detect,or in
ChanneL A.

(2) Replace Channel A detector by the repaired item and subtract new
display from Grannel A ln€oor].

(3) Check that any varlaElons tn the resultant display do not exceed
I dB.

SPANES

19. The number of spare itens available
necessiLy linited due to the minute size of
diff1culLtes involved in renewal of these.
spares therefore is not inclusive.

Chap . 5- I
Page 10

for nalntenance purposes are of
sone iadividual itens and Ehe
TLre f ollowing lis t of available
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DETEC:TOR UAINTENANCIg ( 5S 14 )

CONTENTS

up procedure

c heck

not recommended for this detector and no itemized
If serviclng is required the device should be returned
I'licrowave Products, Stevenage with details of any
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dlagrarn .

INTRODUC1TION

1. The RF Detector 6514 is designed for use with 5500 Automatic Anplitude
Analyser. The perforrnance of waveguide assemblies may be characterized for
transmission loss or gain, power, return loss or VSWR from 26.5 to 40 GHz over
a 6l dB range.

OPERATION

2. Each RF Def,ector comes compleLe wiLh wavegulde atLachuent for user
convenience and to avoid the possibility of damage to detector input face and
screw threads through repeaLed att.aching and detaching.

3. The 6514 detect.ed signal is processed by the 6500 to produce a power
reading. Powers outside of the square 1aw of the diode are corrected by
neans of a look-up table in the 6500. The detect,or type function, DET, is
used to select the correction for 6514. (Earlier instruments noL having this
key fitted can be reLrospectively nnodified if this is required). Details for
selecting che 6514 detector, zeroing, and setting of frequency lirnits are all
descrlbed in Lhe Vo1. I Operating lhnual,

UAII{TENAIICE

t+. User servicing is
sPares are avai 1ab1e.
to l'larconi Ins truments
f au1 ts encountered.

Feb. 86 (Am. 3)
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allow Ehe user Eo verlfy the Performance of
of a s irnp li f ied nacure howeve r and of
t e s t s Ch aC relate to the more comp rehensive
necessary to dernonsErate complete compliance

TEST EQUIPMENT

5. The f o llowing procedure will
the detector. This Procedure is
resE,ricced range comPared with
factory EesE faciliEies which are
wich the specifi.cafion.

TABLE I

Icem De s crip tion l,lininun use specificaE,ion

AuE onat i c
amplicude analyser

Dececcor 65L4

See It6 500 Vo 1. I Chap. I

See I{6 500 Vo l. I Chap. t

High directlvity
coup 1e rs

Variable atEenuaLor

Signal source

Power head/merer

Waveguide short,
ci rcui c

Ferrice isolat,or

Di rect ivi ty: >3 5 dB
26.5-40 GHz

26.5-40 GHz

Frequencyz 26.5 - 40 GHz

OuEpuE: 0 dBm

Calibraced aE 0 dBm

ac 33 GHz

26.5-40 GHz

26.5-40 GIlz i.solacion >20 dBs
VSWR <1.22I

6500

6514

HP R752C
2 of f

605 2/ L

6600A / I

6460 & 6428

l"{i d-ce ntury I*{i cro-
wave ltc ZZ / Lz

Trak llicrowave
Corp. 257 1-18 10

Inltial setting up procedure

6. With Ehe three channels of ehe 6500 Autornatic Anplitude Analyser free of
detectors, connect the 6514 under test to channel A. Wlth the RF source
swltched off carry ouE che AUTO ZERO functlon pressing SIfIFT and ZERO keys.
A status message dlsplayed on the screen should chen read

ttReadytt f or channel A

and tf No Drobett f or channels B and R

No error message should be present.

7 . If an e r ro r me s sage is presenE ,
in Eurn E o channels ts and R co ensure
dececEor under test,. TLre Auto Zeto
Ehe same faulc regardless of channel.

repeac the cesE wich Ehe 6514 connec[ed
thac Lhe f aul c i. s conf irred f o t,h e
status message displayed should indice.ce

Chap " 5-2
Pagi 2 May 87 (Am. 4)
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Power accuracy (to be measured at 22o *0C)

Test equipmenL: items arbrcrdrerf

8. Connect an RF source capable of producing a 1evel1ed output of 0 dBnn at
33 GHz, via a variable attenuator, to a high directivity directional coupler
as shown in Fig. I be1ow. A 55 l4 I 6500 or another power head/meLer
cornbinalion can be used as the moniLor on the side arm of the directional
coupl er.

RF SOURCE

6600A/1

6 514
D.U.T.

Power accuracy. measuremeot, incerconnecting didgram

t't
ll

l.l
H
l.{

E

cool
l**)t Fl I
15+tFt !

LITJU i

EEJ

l-rl | |
r+f H

tliu

Fi g.

9. Connect
detector type
the power head

the 6514 under test to channel A of the 6500 and ent,er the
information by pressing SIIIFT, DET, 4 and ENTER'keys. Attach
to the directional coupler and carry out the following steps:-

(l) Wlth no r.f. power supplied;
monitor and power head.

zero the 6514 under tegt and also the

(2) Then wiLh r.f. supplied at. 33 GIIz adJust the variable atEenuaLor
until the power meter reads 0 dBn and note Lhe power reading on the
nonitor.

(3) Taking care not to handle [he detector case, replace the power head
with 6514 under test.

(4) Adjust the variable atLenuator until the nonitor power reading
returns to che previous value. A1low the detector to stabilize to
ambient temperature ensuring it is not in the air flow of an
lnstrument cooling system or other thernally unstable environment.
The 6500 should give a reading of 0.0 t0.4 dBn.

Chap. 5*2
Page 3
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VSIIR conftdence check

Test equipment: icems srbrcr€rgrh

10. A v.sow.!. reading of Ehe 6514 can be obt,ained by reference to Chap. 3-2,paras. 16 and 17 of, the OperaEing Manual Vol. 1. Connections should be nadeas shown in Fig. 2 below, and noE as illustraLed in vol. I chap. 3-2, Fig. g.
There, deEector A is connected so chaE a Eransmission loss ueasurenenc canalso be carried out. VSWR should be becter than 2.5:1.

6s00

RF SOURCE

FERRITE
ISO L ATOR
(OR PAD)

I

i

I

SHORT CIRCUIT

Flg. 2 vsl.IR measuremetrL , interconnectlng d,iagram

ifFlFt
i;a{Fl

$riu
ns

Chap. 5-2
Page 4 Jun o 84 (Am " 2)
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