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About this Manual
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CERTIFICATION

Hewlalt-Packard Company corlifies that this istrument met ifs pubhlished spaciicatons
at the time of stipment fram the factary. Howleti-Packard Company further ceriities that
its calibration measurements are triaccable to the United States National Bureau ol
Standards, to the extent allowed by the Buraau's cahbiation facility, and to thg calibration
tacihtios of oiher Internatianal Standards Organizetion ntomb s

WARRANTY AND ASSISTANCE

This Hewlelt- Packard praduct s warranted against detects ia malterials and workmanship
for a period ol one year fram the aate ol shipment. Hewlet{-Packard will, at its aption,
repair or replare products which prove 1o be delective during the warranty pernad pro-
vided they are returned to Howlell-Packard, and pranded tho preventive maintanance
procedures in this manual are tollowed. Repaiis necessHated by misuse o} the product
are not coverad by s warranty. NO OTHER WARRANTIES ARE EXPHESSED OR
IMPLIED. INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES QF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-
FACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

It this product is sold as part of a Hewlelt-Packard integrated instrument byélem. the
above warranty shall not be applicable, and this prodict shall be covered only by the
system warranty

Service contracls or customer assistance aqreements are avatable for Hewlatt-Packisrd
praducts.

For any ass'stance, contact your nearest Hewlett-Fackard Safes and Szarace Office.
Addresses are provided at the back ol this manual.
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Mudel D3A
Snfpty Considerntions
t

SAFETY COMNSIDERATIONS

1
1

GENEH’AL , ,

‘This is n Safety Cluss | instewment. This instrnment has hoen designed and tested aecording o
12C Publication 348, 'Satety Requirements tor Electronie Meosuring Appoaratus.”
]

OPERATION

BEFORE APPLYING POWER verify that the power transtormer primary is matehed tw the avail-
able line voltage and the correct (use is installed. Make sure that anly fuses with the required
ented current and of the specified type mormeal blow, time delay, ete.) are used for replneement,
The use of repaired fuses and the shortcireniting of fuseholders must be avoided,

SERVICE

Although this instrament has heen designed in aecordnnee with internmional safety standnrds,
this manua! contnins information, coutions, and warnings wlich must he followed to ensure safe
aperntian und to retain the instrument is safe condition. Service nnd adjustments shonld be per-
formed only by qualified serviee personnel.

Any adjustment, maintenance, and repaiz of the apened instrument under voltage should e
nvoided as much as possible and. when inevitable, should be curried out only by o skilled person
wha is aware of the hnzard involved.

Capachors inside the instrament may still be charpged even if the instrument hag been diseonnected
fram fts souree of supply,

Whenever it is likely that the protection has heen impaired, the instrument must be made inoper
ative and he secured against any unintended operation.

vi
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Saley Consideration

WARNING

116/230 VOLTS AC AND 200 VOLTS DC ARE USED IN THE 5346A. MAINTEN-
ANCE AND SERVICING SHOULD BE PEAFORMED BY QUALIFIED SERVICE
PERSONNEL ONLY., SOME OF THE MAINTENANCE AND SERVICING QPERH.
ATIONS DESCRIBED HEREIN ARE PERFORMED WITH POWER SUPPLIED TO
THE INSTRUMENT WHILE PROTECTIVE COVERS ARE REMOVED. EXERCISE
EXTREME CARE WHEN PERFOAMING THESE OPERATIONS. LINE VOLTAGE
IS ALWAYS PRESEMT ON SOME TERMINALS INCLUDING THE POWER INPUT
CONNECTOR, FUSE HOLDER, POWER SWITCH, AND OTHER POINTS. ENERGY
AVAILABLE AT MANY POINTS MAY RESULT IN DEATH OR PERSONAL
INJURY WHEN CONTACTED.

WARNING

TO PROTECT OPERATING AND SERVICING PERSONNEL, THE 5345A 15
SUPPLIED WITH A THREE-PIN POWER RECEPTACLE. THE CENTER PIN OF
THE RECEPTACLE CONNECTS THE INSTRUMENT'S CHASSIS, CABINET, AND
PANELS TO EARTH GROUND WHEN USED WITH A PROPERLY WIRED THREE-
CONDUCTOR QUTLET AND CABLE. IMPROPFRLY GROUNDED EQUIPMENT
CAN RESULT IN HAZARDOUS POTENTIALS BETWEEN EQUIPMENT.

CAUTION

THE 5345A IS EQUIPPED WITH A 115V/230V LINE SELECTOR SWITCH, BEFORE
CONNECTING THE INSTRUMENT TO AC POWER LINES, BE SURE THE LINE
SELECTOR SWITCH IS SET PROPERLY,

CAUTION

INPUT CIRCUIT AT THE 6¢ OHM INPUT CONNECTOR CAN BE DESTROYED
WITH INPUT LEVELS EXCEEDING 300 MILLIWATTS. PLEASE READ PARA-
GRAPH 3-21 REGARDING ACCEPTABLE INPUT LEVELS.

vii
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General Information

FOR SORMAL CONVERTER OPERATHON. -
SET TEST-NORMAL SWI'TCHE Foh NORMAL
»
a . :
\. \')-\
) -
W

Figure 1~1. Model 5354A Automatic Frequensy Converier




Muntol B104A
General Tndormation

SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION

=2 This manunl has installation, spernting, and service information for the FHewlott-Packard
Model 03544 Automntic Frequeney Converter, “The manual is divided into sections o deseribe
different aspects of the 604, The first section is geneend intradoctory intormntion. The other
seelions are Hsted hepp:

SECTION TITLE

It Instaflanon Instructions

{1 Operating Instructions

v Theary of Operation

v Muintenonee (Repair and Adjustments)
V] Prorts List

Vil Manual Changes
Vil Schematie [hagrams

1-3, MODEL 5354A AUTOMATIC FREQUENCY CONVERTER

F-4. The B364A Automatic Frequeney Converter extends the hasie frequency mensurement ritge
ol 0 H3A Electronic Counter to inelude the 500 MIz to 4 GHz range. The converter will weespt i
shgnal in the 156 o 520 MHz ennge and poss it divvetly to the 5345A. The converter wil) chitye an
input signul in the 510 Mz to 3 GHz range to a video dEF) signal of 15 o 520 megnhertz and poss
it to the SMHA tor measurement. Frequencies »f AM, FM, CW, and pulsed 1) input signals an
be measured by the converter with the 5340\, The converter must be installed in o GM6A nnd
receives opernting power and an accurate 10 MHz foen) oscillator signal from the i 46A. Acen-
racy of mensurements with the K54-0340A depend on the 10 MLz signal aceurney, The cnverter
can automatically find and measure the trequeney of an adequate input signal in its range. In the
MANUAL mode, any one of nine frequeney range bands ean he selected, I an wlequnte signal
exists in the selected hand it will be measured nnd displaynd.

1-5. OPTIONS
1-6. Option 011 allows two funetions to be added to the converter,

Lo LOsIF display of local oscillator signal frequency with 1 signal frequency of a radio
receiver, added or subtractedy,

2. HP Digital Bus Interface direet o converter through rear panel connector,

1-7. MANUAL MICROFICHE

1-8. Ou the title page of this manual, below the manual part number, §s n "Microfiche” part
number.  This number may be used o order x6-inch microfilm transparencies of the manuanl,
The microfiche packnge nlso includes the latest Manun! Changes supplement as well as all
pertinent Service Notes,

1-9, INSTRUMENT IDENTIFICATION
1-10,  Hewlett-Packard instruments have a 2-section, 10-choracter serin) number (QODOAGMHIND),

which is usually loented on the rear panel. The 4-digit serial prefix (first four digits from the jeft)
identifies instrument changes, 1y the serial prefix of your instrument differs from that lih"o:} un

[-1



Model WA
Goeneral Informuntion

1-2

i
/ i

the title page of Uns manual, there are alitTersness hotween this nnand amd your instrument.
Pty aents havine lower seriad prefises than that disted on the title pape ape deseribed i Setion
VI and hapher serinl prefises e deseribed with manusl chanpe sheoes ineluded seith the
manaa. 16 the ehange sheot 1 missing, contaet the nearest Hewlett-Packard Soles mnd servive
Offier Bisted on the inside sene cover of this manual, The alphabet letter after the eprial prefis

indie ates spssombly plant location. The five-digit number after thid lettor is o serial number nique
e eoeh Instriment. ' ‘

1-11, ACCESSORIES :

L1 Fabbe 1-1 Fsts the aecessories available Jor use with the eonverter.

Table 1-1, Avallable Accessdries

Accessary Description HN 2ot Number
— ——
HE Intertnee Bus Cablo® of metred ORI A
I Inteptoer Bus Cable® 22 metres) ORI
FED Sntertnee Bus Cabhe® 43 metres) : ([T LA

YEavly eahle hos piggy-hack copneeturs to facilitate multiple enoneetiong at the sone paint
1-13. INSTRUMENT SPECIFICATIONS
-1 The specilivntions oy the eonverter are listed in Table 1-2,

Table 1-2, Speclficatluns

RANGE: [5MHs: 2 iHy |
IMPEDANCE: A} popminal
COUPLING: AU
SENSITIVITY: -1 dlm osthm\ s Suto noode
S kb a2 mN s Mol and Polse mode
MAXIMUM INPUT: 0l 2 2\ rins) !
DAMAGE LEVEL: -0 sibby (4 rmist, 10V poak-tn-piik
INPUT SIGNAL CAPABILITY: ©W ripnds Pulsed mucros e signals, signals witn ver s high

FM content
AF PULSE WIDTH: Use PULSE male  erepmimed by mainfrgme GNTHS TIME

ALVPCY g, - 208 s

MANUAL e« [U0E pnes
MINIMUM RF PULSE FREQUERCY: L'er PULSE mande

AUTO il 450 11, . 1

MANUAL mande S shant

FREQUENCY AVERAGING can be used with ropetitine svente ur ether punle
EM SENSITIVITY: Masmmun desiatian st bl edies 20 My poak-to-peak wor 1o M M

e devintinon at band eenter 500 ME 2 peak-ta-peak sar 150 Mz, belew tiid Mz

aned above 1 Gz 250 Mz peak-ta-peak or 02285 Mz betssoen 2o Mz anml ) Gl
OPERATING MODES: AUTOMATIC and MANUAL

ALY Muasupes lnvest frequeney signal of suffivient mmphtide 1o tegyer enynter

MANUAL Mearuros signal within sebected bandd,  Stgnads ot suffioens amphitude

bedosw 525 AEE2 will adss be counted. Loeal Oselllator coamby ipet con be sebected o e
nhave or helaw input Inquency
ACQUISITION TIME:

AT CONT WAV, <2 msec, pulse [LF. =L seee,

MANUAL: With proper innd eelection CONT WAVE. -0 gree; PULSED K .- 20 nsex,
MIXING FREJUENCLES: tl.acnl Oseillutor Froquencies) &, 405, 670, LU, 105, 20040, 340, 85 117
ACCURACY: Muaintains counter peeuraey
DISPLAY: Connter disptays corpect frequeney automaticlly
LEVEL INDICATOR: IFront punel hubt mdicates usnble signal, .
AUXILIARY QUTPUT: Micrownyve signals transhited down in fregueney, @ heteeon WMz ard

10 MEz sre avilable at o reey panel BNC connector. Gevel > 0u dBm inta )
INPUT CONNECTOI. 'viwe N [male .
OPTION 011: BII? Interfiwe Bus capability for remte contral, Also ineludes DO L ifveguency

applied o plug-in ¢ Seequency applied to channel Ay capability, :
ACCESSORIES AVAILABLE:

L1697A, 3. and © Band pass Filters

LEGE93A Microwave Limiticr
5354 DIMENSIONS:

Hin I x6in Wx:20in [}
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SECTION I
INSTALLATION AND REMOTE PROGRAMMING

2-1, INTRODUCTION

2-2, This section tells how to unpuck, ingpect, and install the converter in a GHHA, and haw to
rewmate-program the copverter, How o vet the boek panel contrals of the ennverter before it s
installed in the G364, is deseribed in Section 111

2-3. UNPACKING AND INSPECTION

2-4, If the frstrument shipping carton shows any indication of demage or rough handling ask the
cartler's ngent o witnens snpuicking of the insteument,  {nspect the insteument for dumaoge
(seratehes, dents, broken parts). I the instrament is doamaged or will not property CHECK tsee
Section 111) notify the carrier and your searest, Hewlett-Packard Sales and Service Office im-
mediately (P offices nre listed at the back of this manunl), Keop the shipping earton and pad-
ding materinl for the carrier's inepection. The HI? Sales and Service Ofltce will acrange for repair
ar replacement of your instrument without waiting for the vlaim agninst the carder to he settled,

2-5. PACKAGING FOR RESHIPMENT OR STORAGE

2-G. Qrlginal Packaging

2-7, The same containers and moterinls wsed in fuetory packoging ean be obtuned through the
Hewlett-Packard Sales and Service Offices listed at the rear of this manuoal,

2-8, If the instrument is being returned to Hewlett-1Packard for service, attaeh a tag indieating the
type of service required, return oddress, model number, and full serinl number. Mark the con-
tainer FRAGILE to assure caretel handling.

2-9, in any correspondence refor to the instrument by model numher and 0wl serinl number.

2-10. Other Packaging Methods

=11, I it becomes necessary to reship an instrument, goad commereinl packing should he used,
Contrnet packaging companies in many cities ean previde dependable custom packiging un
short notice. ‘The following general instructions should be followed when repnekayging with com-
mercinlly availnble materinls,

it,  If you are shipping the instrument to a Hewlett-Packord Sceviee Office or Service
Center, nttach o tog indieating the type of service required, return address, model num-
ber, nnd full scrinl number.

b, Wrap the instrument in heavy paper or plastic,

¢ Use a strong shinping container, A double-wall carton made of 360-pound test materiol
is ndequate,

d. Use enough shock-onhsorbing material (3- to d-inch Inyer) around all sides of the instru-
ment to provide a firm cushion and prevent movement insid : the container, Pratect the
coniial panel with eardboard,

e,  Seal the shippivg container securely,

f.  Mark the shipping eontainer FRAGILE to assure careful hondling.
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2-12. STORAGE

9.1, IF the instrument is to be stored for an extended perind of time, it should be encloged
in o clean, soaled eontainer.  The storpge Incation should be clean, dry, and at o moderate

tepmporature,

2-14. STORAGE AND SHIPMEMT ENVIRONMENT

2 15, Environmentol ntmospherie conditions during storage and shipment shoula e limited
as follows:

Atmaspheric Air Pressure Range e H) ta o2 inches of Mercury
Tempernture RODEC . ooooveni e -40° to +0¢ Colsius

2-16, POWER REQUIREMENTS

2-17. All electrie power reguirements of the converter pre supplivd by the 6H4OHA.

2-18, CONVERTER INSTALLATION AND REMOVAL
.19, Correct installation of the converter in o H46A Counter is described in the following steps:;
a. Put the MHA POWER switel in the STANDBY position,

b, On the top of the Converter, check that the NORMAL-TEST switch an A8 is sel to
NORMAL.

e. Tlemove the HMBA necessory compmrtment door by turning the knnh counterclockwise
Y-turn,

d. Lift the converter lock handle up.

CAUTION

BE CAREFUL WHEN YOU PUT THE CONVERTER IN THE
COUNTER. THE CONNECTORS THAT TIE THE CONVERTER
AND COUNTER TOGETHER ELECTRICALLY CAN BE
DAMAGED BY ROUGH HANDLING DURING INSTALLATION.

e, Caretally slide the converter into the 5340A counter :cessury compartment until the
lock handle engoges the pin in the side of the B345A compirtment.

NCTE

The pin in the 5346A compartment and the track in the con.
verter lock hundle must be aligned,

[ Push the converter front punel and simultancously push down on the lock handle until
the converter front panel is tlush with the counter front punel and the lock handle is
down. Installation of the B364A converter is complete,

g. When necessary, remove the converter by pushing upper bump on lock handle until
handle is accessible at bottom. Remove converter by reversing steps [, ¢, and d,

2-20. OPERATIONAL CHECK

221, 'To determine if the instrument s operating properly, the self-check procedures in Seetion
I1I or in the in-cohinet performance check in Section V may be used, Contaet the nearest HP
Sales and Service Office (see manual back cover) far information relative to warranty clnims,
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2-22, REMOTE PROGRAMMING (PART OF OPTION 011)
- NOTE

Gption 811 adso includes the LOLF opernting mude enpn-
hidity. 1O is deseriboed in Section HIL

2224, Option 011 ndds remote programming capability to the BI54A Automatic Frequency Con-
verter and makes it compatible with the HP Inteeface Bus, More detailed explanations on theory
of the 117 Interface Bus can be found in the SU06A counter manual, The eounter must be in remnte
uperation maode hefure the converter ean be aperated in remote mode of aperation. Both instru-
ments are gopirately nddpessable, The converter hos five nddress switehes on the Bus Interfoce
Board OR340-60008, A converter con only he nddressed to accopt progrim informntion hence it

can function only as o Listener,

=05 All front panel switeh functions are progeammable, o the remote manual mode, it is not
necessnry Lo step throogh cach band until the desired band is selected. The program code for n
desired band can he sent through the bus diveet,

996, The converter's digitnl input input connector dnbelled DIGITAL BUS INTIYV L on the reay
panel,
2-27, Programming the E)54A Aulemalic Freqiiency Converier

248, Progeim codes for the converter nnd other instruments compatible with the HP Interfoce
Bus muke wse of the wudely wswl ASCI code.  The converter program codex are shown in

Table 2-1,
2-28, B354A Converler Remote Programming Summary

a,  Program Codes:

h,

BANIS. These progrom codes allow any of the instrument’s bands to
hie selected, The funetion is annlogous ta the MANUAL mode
of operntion and the BAND SELECT pushbutton,

RESET, Same as front panct RESET pushbutton.

AUTQ. Saume as front panel AUTO switeh,

PULSED RF & CW.

Same as front panel PULSED RE/CONT. WAVE switeh,

SUBK LO-VIDEQ position of rear panel DISPLAY CONTROIL
switeh.

ADD K, NORM LOSVIDEQ position of the DINPLAY CONTROL
switch,

LGOI, ON pusition of rear pane] LOtIEF switch,

L.OtII OFF. OFF position of rear panel LOtIEF switch.

sSuB Ik,
ADD I

Remuote,

=117 pasition of rear panel /=117 switch,
117 position of rear panel +1177-1F switeh,

The couverter will opernte in n remote only ONLY when the
eounter is in the remote mode,

The converter does not use this management line,

¢.  Service Request (SRQ).

d.  Universnl Commands, The converter does not respond to Universnal Commands,
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e, Multiple Adidross, The canverter does not use Multiple Address,

Address switches are mountod on the converter P Intertuce

£ Addressing,
1,0 hoard Wh3H4-6001:0. See iHustration helow.

Adldress switehes, bus dati Jines, und code relationships are os follows;

Slandard Cade (bits) Bus Data Lines A13 Address Swilch®
Iy DIV} Sh-1
b DI S1-Y
hy DIO3 S1-3
hy DIOA Sh-4
by MO S1-D .
:::(-; }’ Not ured

*Nat In telosed = 40)
Put Out wpen = D

For example, if we assign $ ng the address for the H3MA SI1-1 - 51-6 positions would be as

tollows:
Bits U by hy hy by
Cole & ] 1) l t 0
Switeh 51-1 51-2 S51-3 51-4 S1-6
Switch Position Dot In [lat In Dat Out Nat In Tlat In

ZERO (PRESSED IN)

7 6 5 4 3 2 1

- 000000(

T \ '
NOT USED ONE
BUS AJDDRESS SWITCH .

2-4 J
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Table 2-1. 6354A Canveiter Program Code Set

Program Code lensmcc::er pio7 | Dlos | Dlos | ploa | D103 | o2 | Diot | actal
BANDS
H16-T70 MUz i i I 1 1) i #) i i
T6H-1020 Mz | i ] | il 1 i 1 ihi1
L 6-1620 MEly 2 i I ] i # | i i
1H1H-20020 M2 3 i} 1 { ] i I I Ot
Q01h-2020 MH2 9 i ! l i ! Y] i 0G4
JALH-3020 MLz N § 1 ] 1 | 1 3] UGh
HUTA-3020 MUz ] i I | ] 1 ! 0 Uit
d010-1020 M2 T ] 1 1 i) | 1 i 67
MANUAL ) ] ] | I i " ] i
| RiSkET i) f) | 1 ! ] o | 071
ALITO* A | ) ) 1l i) i} l ]!
PRIl I3 ! 4] i ) | 1 | 106
Cwe N ! i " l 1 1 1] bt
Al K+ U 1 i) i 1 ! | I s
SUB K 0 1 i i 1) l | 1 Ly
LCd) I ! i) il i) l i) 1 105
O OF) M l i ] ! | 0 I 1o
sUB ¢ 3] 1 3] i i} ] l # M
AN L J | B i | ) i # M) N

*There are the initial aomditions when the BIGIA s set o REMOTE.

Explanation of Program Code Sets:

BANDS.

RESET.

ALI'TO.

PULSED R’ & CW.

ADD K.

SUB K.

LQO:IF
LO:IF OFF,
SUB I

ADD P,

These program codes allow any ol the converter hands te
be selveted,  This function s analogous te the MANUAL
mude of operation and BAND SELECT pushbutton,

Sumwe as frant panel RESET pushbuotton.

Sume os front panel AUTO switch.,

Suine as front panel PULSED RE-CONT. WAVE.

NORM LO+VIDNEQ position of the DISPLAY CONTROL,
switch.

LO-VIDEQ paosition of vear pane] DISPLAY CONTROL,
switeh,

ON position of rear panel LO:IEF switch,
QFF posttion of rear panel LOtH switch,
-IF position of rear panel +IF/-1F switch,

+1I* porition of rear panel HFF7-[F switch.




3-1, INTRODUCTION

SECTION 1l
OPERATING INSTRUCTIONS

Model D0 A

Operating Instructions

32 This section tells how to operate the HIAA converter. Operating modes are deseribed. Front
and rear panel connector eantrnls and indieators nre desernbed and explained,

3-3, OPERATING MODES

d=4. The mudes of converter aperation are deseribed in the fullowing paragraphs.

3-5, AUTO (Automalic) Mode

d-6, In the AUTO mode of operation the converter automaienlly steps through nine froquency

bunds (see | iure 3-1) repretitively until o signel within the converter range is detected

When o

signal is detected, the converter provides the proper signals for the counter to display the fre-

quency of the input signad,

FUHEOGE LY

Wi

w1 v
il '.--',l)l]l
wile e,
INPUT [RERL A B
R F. DANDS
oty iy
Lo Jvml o
0ty 72t
(SRR )]
110 PO
10 H.-m[ Vo
01y 1678
e uml
HO 1076
LU 160
Bld 114
L0 wol :
1 I ] 1 1 I | I
0 500 Hig thchs M Inix ¥ A 4Ny

FF BANDS
TOCOUNTLH

1)

Figure 3-1. B354A Input Frequency Ranges (Bands)
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3-7. MANUAL Mo'e

s In the MANUAL b of operation e copverter pepiains inoane of the frogqueney ranpe
bamds annl the BAND SELECT swateh or RESET swieh s prossed,  (Fach time the BAND
SELECT switeh s pressod the nest higher Tregueney hand s sefeeted until the hiyghest banid s
resched . Thep pressing the BANTESELECT switely starts U sequence again at the Jowest band o
When the frespeney runge by ot put signal is seloetead, the copverter sends signals fur the S340A
to edizplay the troquency of the inpat sienal.

3-9. CONT., WAVE Mode

ol e the CONT. WAVE «antinusus waver made of operation the stepping from hatd-to-
haond o8 the AUTO operntion oceais at 120 micmsecond intery als, The CON'E, WANDE switeh has

no eltect in the MANUAL mode,

3-11, PULSED R.F. Mad.

Ao I the PULSEDN RE, made of aperation the stepping trom hand-ta-haned of the AUTO aper-
ation neewrs w30 milhsecond intervals, The lobger search time for pulsed signals incronses the
probability of detection.

3-13. Remole Programming (Part of OPTION 011) Mode

A-1d. The optional remate programming mode of operation is eantrothud theoagh o rear puted
comeetor, lHemote progranmming ts desy ribied 81 aetail in Seevon 11

3-15. L2:IF Madae (Parl of Oplion 011)

A-16. This mode of operation is o specinl application provisiam option o the eanvorter, With this
option, the BHH-0800A combhination ean measure the frequency o o wenk microwave signal
peveivied by o microwave peceiver, in this mode, the receiver laeal osciliutor signal ks applied 1o
the canvertor INPUT connector and the veceiver TF signal is applied to the 5157 INPUT. The
Ao will digpiny the sum or ditference olF or -1F) of the receiver lacn]l oncillator frequency
amd the receiver [F,

3-17. Normal Local Oscillalor + Video Mode

3-15, In this mode of operation, the S34DA counter is instructed to arithmetically sam the con
vorter Inenl oscillator signal frequoeney with the cons erter viden UF) signal frequency amlb disploy
the result,

3-18. lL.ocal Osclilalor - Video Made

4-90. tn this mode of aperation, the 5346A eounter i insteacted o arithmetically subtract the
convupter viden (11F) signal frequeney from the conve,wor local ascillator signal frequency
display the result,

3-21. MAXIMUM INPUT SIGNAL POWER

CAUTION

DO NOT EXCEED 300 MILLIWATTS {+25 dBm' AT THE
5354A INPUT CONNECTOR. THE INPUT MIXLR CAN
BE DAMAGED BY EXCESSIVE INPUT POWER. REFER
TO FIGURE 3-2 FOR POWER INPUT LIMITATIONS.
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3-22, INPUT CABLE ATTENUATION
-2 Input signal antenuation iy the connecting enhle must be considgored at highor fregsieneies,

o signnd 1o heomedsurnl i Fow poser ot s soupes, oven aoshort eible may attensate the sl
bevel o helaw the mpat thrashald of the conyerter,

3-24. STATIC CHARGE CAUTION

CAUTION

BEFORE CONNECTING A CABLE TO THE OUNTER
INPUT CQONNECT THE CABLE TO THE SIGNAL
SOURCE. THE SOUACE LOAD RESISTANCE WILL
DRAIN ANY DC OR STATIC CHATNGE. ALL ULTRA
HIGH FREQUENCY INPUT CIRCUITS LIKE THE CON-
VERTER'S ARE PHYSICALLY SMALL TO AVOID
RESONANT FREQUENCIES WITHIN THEIR OPER-
ATING RANGES., THESE CIRCUIT RO NOT HAVE
LARGE THERMAL CAPACITIES, AND THEY CAN BE
MORE EASILY DAMAGED BY VOLTAGE SPIKES
THAN LOW-FREQUENCY CIARCUITS.

B peeeecaposa e,
i

AT T L]

X ¥
S Y PO

LD PY L

Figure 3-2, Inpul Power Limitations

428 |
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3-26. SELF-CHECK

$odii The procedure for self-checking the nperation of the SI54A converter instadled in the
A0 caunter is given in the fallowing steps:

a. Set the eounter omd converter eontrols as hsted in puesgroph =20 exeept as changed hore

5345A
POWER: ON
CHECK, COM A, SEDP: CHECK
GATE TIME: 1 m3
IMSPLAY POSITION: AUTO
FUNCTION: TLUG-IN

BASAA
AUTO, MANUAL: MARNUAL
CONT. WAVE, PULSED IV CONT. WAVE
DISPLAY CONTROL: NORM LOVIDEO
Lo OFF
AB NORMAL, TEST switch: TEST tlacated on top of 3354 on cireuit boord
AR ORI -GS

b, 1ush bath the 5340A and 04548 RESET switches oncee.

e, Refer to Table 3-1 and successively push the converter BAND SELECT switeh os listed in
the first column, and cheek that the counter display is as listed in columns tvo and three,

Tahle 3-1. Sell-Check

Number of times BAND Posltion of 6264A Rear Pancl DISPLAY CONTROL Swilch
SEECTPutes | lomriowbes | lowioko
Counter Display
{ 10000000 Mz TOc.000u0 Mile
l Gaaaaun Mz Jai.00g00 Mz
Y SHUOOU0Y M GAOLO0000 Mz
3 L 1000000 Gliz Yoo.000080 Mz
1 FBONDIOD GH 2 LAOBO0OGE G2
) 210000000 Gz 1.90000000 GHz
i 26000000 GHz 240000000 Gl
¥ 210000000 Gz 40000000 GHz
b S0u0o000 GHaz SA0000000 Gl

NOTE

The counter GATE Tamp will flash on and off. The
eonverter CONY. SIGNAL lamp will be on when 3.6
Gz is displnyed.

d. On rear pancl, sot the converter DISPLAY CONTROL switch to NORM (LOVIDEO),
On the front panel. sot the AUTO/MANUAL switeh to AUTO. The counter display
should be 360000000 GHz, and the GATE lamp should flash on and off,

e, Sot the converter CONT. WAVE/PULSED RIS switeh o PULSED R, Push the con-
verter RESET switch, The CONV, SIGNAL lamp should flash twice and then stay on,

* On the rear pane, sot the LOIF to ON, and set the JIF/=[F switch to «[F. The counter dis-
play should be 370000000 GHz, nnd the GATE lnmp should be iashing on and off,

-4




Mente] D03 A
Chperahiag Instroctions

On rear panel, set the ) -1 switel t =19 Fhe eounter display should he 3000000

2.
GH2, and the GATE Tamp should by Qashing on and off,

ho o Setthe AR TEST. KORMAL switeh to NORMAL.

o The selt-cheel is complete.

3-27. OPERATING PROCEDURES
NOTE

For pormal  converter operation, moke  sure that the
NORMAL-TEST switeh on A8 s sot 1o NORMAL. This
switeh ix Ineated at the top of the 3H4A o cireuit hoord
AR ORI =B

J3-48, Operating procedures 2o the ennverter are given in the following paragragths, Hefor 1o the
tlustrations of the feomt andg vear panel CFgrores 3=0 and 3-8 for deseriptions of the contrls,
conneetars, and indicators reterenced in the following parngraphs, Refer to the BXH0A manunl
fur deseriptions and aperating proceduyes of the S34DA counter,

3-29. Slandarc Conlrol Sellings and Condilions

B Unless stabed otherwise, the following are standord cantrol settings and other conditiens
fur opeenting the converter atd 534004 combined,

i, Set e counter POWER switeh o STANDBY.

b, Set the counter for PLUG-IN operation.

ot the wp of the converter, set NURMAL-TEST switch to XORMAL. This switch is

lcated on cirenit hoord AR 504 -60008).

¢, Install the canverter properly as deseribed in Section 11,

e, Sot the counter SAMPLE RATE full eounterclockwise.

{. Setthe counter Input Amplifier Control switeh to 58P,

B, Set counter renr panel Gate Conteol switeh to INTERNAL.

h.  Set the converter rear panel DISPTLAY CONTROL switeh to NORM Lo NVIDED

i IFOption O s instadled, set the converter rear panel L ORF switeh to QF)F.

foo Set the counter GATE TIME, DISPLAY POSITION, controls th the derined positions as
dereribed i the 2345A manual.

3-31. Automatlc-Cantinuous Wave Signal Operoilon
. Set the counter and eanverter controls to the standard positions as given in porn-
graph -0,
b, Set the canverter AUTO MANUAL switeh to AUTO.
¢ Setdhe convertor CONT. WAVE PULSED IWE. switeh to CONT. WAVE,

Py

. Set the coamter POWER switeh to ON,

CAUTION

DO NOT CONNECT SIGNALS WITH EXCESSIVE
POWER LEVELS TO THE CONVERTER INPUT CON-
NECTOR. (REFER TO PARAGRAFH 3-21.}

v.  Connect the signal-to-be-measured cable to the eonverter INPUT connectar,

£, If the lowest frequency signal in the 165 Mz - 4 GHz range is of sufficient amplitude to
turn on the CONV. SIGNAL lamp, the signal will be mensured and displayed by the
connter,

d-0
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3-32. Aulam ulc-Pulsed R.F. Signal Qperatton

HEHKY

Use the same procedures as i Automatic-Contirass Wave Signal Operation except sel

the CONT. WAVE PULSED R switeh ot PLESED R

3-34.

N

[ A8

d.

L8

3-35.

°,

Monual-Cenlinuaus Wave Qperatlon
Ser the counter mul converter contpds to the standard postions ns iven e parn
raph A-30

Sub the eomyerter ALPTUO MARUAL switeh 1o MANUAL.
Set the cotiserter CONT. WAVE PULSED 1 switeh o CONT. WAV ‘

Set the counter POWIESI swareh 1o CEN,

CAUTION

DO NOT CONNECT SIGNALS WITH EXCESSIVE
POWER LEVELS TO THE CONVERTER INPUT CON-
NECTOR. [REFER TO PARAGRAPH 3-21.)

Connect the signal-to-he-measarnl cable ty the conyvorter EXPUT cannector,

Pash the eonverter RESET switeh, e enunter convoerter should heoin the 15-020 Mils
haned.)

Ohserve the CONY. SIGNAL Lunp and counter display. 10 the signai-to-he-moensured s
in the 16-020 MHz band the CONY. SIGNAL lamp should ¥ oonand the signal Frequencey
should be displayed,  [F the signal power level is insufficient or the signal is ot in the
15-040 MiLz band, the CONV. SEGNAL lump will be off and all zerovs will be disnlayed
by the eounter.

Press the BAND SELECT switeh te stop the converter frequency range ap. 6 the CONA
SIGNAL lnmp remadns off and anly the normal Toenl oxeillator frequeney is displayed,
continue to slowly press and reloase the BANT seloct switeh andl the CONV. SHGNAL
Tamp glows and the signal frequeney is disployed, IF aftor oll nine bands have hoon tried
there is no CONY. SIGNAL lonp indication and no signal frequeney display by the
counter, then the signal 1 either not of sulfivient powoer or not within the 15 Mz to 4
GHe range of the eounter-canverter cunbinution,

NOTE

In the MANUAL and NORMAL mades the carrect sig
nol frogueney is displayed the fiest time the CONV,
SIGNAL tamp glows after the RESET switeh has been
pressed. 1 after the correet frequency is displayed
the BAND SELECT switeh is pressed one or two mare
tines, o second Teegueney will be displayed.
LO+F Qperation (Part of Qptlon 011)

Set the counter and converter contrals to the standord positions as given in paragraph 3-30 .

except set the [LO:H switeh o ON,

St the converter AUTO MANUAL switeh to AUTO.

Set the CONT. WAVE - PULSED ILE. switeh to CONT, WAV,

Set the vounter POWER switeh to ON,

CAUTION

DO NOT CONNECT CEIGNALS WITH EXCESSIVE
POWER LEVELS TO THE CONVERTER IN'UT
CONNECTOR.

Conneet the receiver [F output to the H346A INPU'T.

Connreet the receiver locad oseillator signal to the converter INPUT connector,
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SECTION 1V
THEORY OF OPERATION

4-1. INTRODUCTION

4-2. This section describes the theory of operation of e 6354A Converter.

4-3, SECTION ARRANGEMENT OF MAJOR DIVISIONS
4=4. This seetion covers the fllowing major subjeets in the sequence given:

General Deseription

Black Dingram Deseription

Assembly Descriptions

Abbreviations Glossary

Unique integrated cireuits deseriptions

4-5. GENERAL DESCRIPTION

1-6.  The &idA Automatic Frequency Converter extends the frequency range of the BMGA
Electronie Counter to 4.0 GHz, by heterodyning techniques. The frequeney range of the con-
verter is 16 MHz to 4.0 GHaz,

4-7. The stability and accurncy of the counter are retnined in the converter by using a 10 MHz
stgnal from wie counter time base, The 10 MUz signal is multiphi. 1 to 500 MHz and applied to n
comb generatos. Six hermonics from the comb generator are used as local oscillntor signals by
the mixer. The video (15) outpue of the converter is u signal between 156 MHz and 625 MHz,
which s within the counting enpability of the 5346 counter. 'The countur adds the converter loeal
oscillutor frequency to the video (IF) frequency. The result is Iy the frequency of the input
sirul,

4-8, BLOCK DIAGRAM DESCRIPTION

4-9. Multipliers A7, A8, and A4 multiply the 10 MHz signal from the counter by 60 to generate a
00 MHz signnl. "The 500 MHz signal is npplied to o comb generator in the A2 switchable filter.
Multiplisr Ab gererates a 760 MHz signal which is nlso applied to A2, The switchable filter (A2)
cansists ot n comh generator, a high frequency switch and band pass filters, it provides Mixer
(A1} with eight discrete Jueal oscillutor signuls. The loeal oscillator signal frequencies and cor
responding input R.I% bands are as follows:

Band No, Input Signal Freq. Range Local Osc, Freq. Video {IF) Freq.
1 16 MHz - 526 MHz2 0 MHz i MHz> - 526 MHz
2 H16 Mliz - 776 MHz  ~ 500 MHz } From AL |f I6 MHz - 276 MHz
3 ¥6h MHz ~ 1026 MH2 B0 MHz | vin A2 156 MUz - 276 MH2z
4 1015 MHz - 15256 MHz 10 GHz
b 1616 MHz2 - 2026 MHz 1.6 GHz
6 2016 MHz - 2626 MHz L3 GHz \ A2 Comb
7 2616 MHz - 3026 M. IhGHz { Gener- 15 MHz - 6206 N Hz
] A016 MRz - 36206 MH2 30 Gz ) ator
9 4515 MH, - G20 MHz b5 GHz

4-10. The filter select boan! (AD) hus & -9 mynniter and provides digital signals DQA, DQB, DQC,
and DQD which are decoded by the AB filter switch board, The AB filter switch controls the eight
local oscillator signals which ean be switched by the A2 switchable filter, The input contyol board
(AL0) serves as un interfuce between front panel and remote controls, The A0 input control has

4-1
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a0 k2 eloek wsed i the CW omende of operatmn and a v iz clock amedan the MISEINREF
mode. The vounter ntertare board CALDY s the sanieetion ol intervisangy Ietween e vounter
nnl converier,

A-11. 'FPhe mser assombly oA D s eomposed of three submodules:

Attenuntee Petoctor tiATAL)
Mixer-Amplitior eATAY)
Filter: Amplitior tA LAY

S=12 The attenuator dotector tATAL) detects when a shgnal greater than appraximnately =L diin
[s prosent at the copverter INPUT, and it sots qualifier SAIC) o o TTL high, The mixer
araplifior (A1AY) Video () output is fed to Videa (1) filter amplifier (ATAS), Band 2 ond 3
have Video 11 freguencies of 15 to 275 MHz) ond require n different filter configaration than
the other bunds, The filter-amplifier switches in o 16 o 276 MHz filwer whenever the tevel at
ALCL 260 I dlightal sh. * goues high. The Video (F) board (Al) detects o mixer output of
to +2 dBm and wots qualifie, o2 o TTL high, Qualifier 51 pemains high as lowg as the Video (1)
stpnal frequeney is below 620 MUz When all three qualifiers 51, 82, and 53 are high, the fron
panel CONV, SIGNAL light will be switched on,

1-11 The Schmitt trigrer honrd (A1) veshapes the autput nf 83, and it provides EECL signals to
the cauntor,

4=14, Option 011 adds two finctionol hunrds, Al2 and AL o the standard H3H4A converter, The
HP Bus interfuce board (ALY provides remote programming capahility. The LO) hoapd (AL
aHows frequency mensurement of weal radio signals by mensuring o radio roceiver's 11 signal fre-
queney and loeal oscillntor signal frequency. The receiver I signal is fed to the S3H6A and the
roceiver local aseillator is fod to the HiIB4A, addition or subtraction of both signals is perfosmed
in the HA40A counter,

4-16, A1 THROUGH A16 THEORY

1-16. In the following paragraphs the theory of operation of individual printed circuit boards
from Al to AID s given.

4-17. A1 MIXER

f-15. The Al Mixer Assembly has three subussemblies: A1A1 Attenuntor Detectar, ATAZ Mixer-
Amplifier, and ATAS Video dF) Filter-Amplifier.

4-18, AjA1 Allenuslor-Delector

4=20. The input signal is connected through a rigid canxial cable to the A1A attensator-detector.,
This assembly has two functions:

1) ALAL attenuates the input signal by £ d13; thig decreases the VSWR and presents a better
509 load to the input signal. The » attenuator network is composed of RY, R6, and RA,
For signals at frequencies below 500 Mz, resistor 14 Jenks some of the signnd post the
mixer and directly into the ATAZ input,

2 AIAICRI dotects the Jevel of the input signal, When the input signal rises nhove n value
set by R2 (which is nominally -L3 dBm for signals at frequencies between 16 Mz and
+ GHz) o T high signol (83) appears at the output of comparator UL

121, The input signal is detected by n hot-carrier peak-detector diode CRI. Capneitor C2 s o
holding eapacitor for CIR1; its de voltage is applied directly to one input of comparator UL, Diode
CR2 provides temperature compensation for the other input to the comparater.  Zener diode
CR3 elamps the TTL level to +h volts. Diode CRI s de forward-biased to conduct nbhowt b micro-
amperes; this increnses the sensitivity of CR1 for the low level RIF signols. With no signal at the

Ty R,




AU O I A ¥
I hl‘rlt\ Al lin Fatiey

snput, the volige an the cothode of CIY s appeesaimately 2230 my O RY s torvard biased 1
comduet obg 1 merasmperes, and the vabtage s it 0ol the comparntar s approstiitely
<0 mV Pirentimmeter W2 sets the selvromre soltige levey for the sedtage compirator

4-22. A1A2 Mixer-Ampilfier

3224 The wpnt signal is Sl theough o halun transformer which providee peaper phase halane
i o the mixer dimdes CRE ol R The halancoad mibxer diseriminates against second haemon-
fe mixing. The loeal oseillator signal from A2 bs applied to the junction of R1 and B2, Capaceitors
CLamnd C2 emmprise o Jow pass tler, They byposs to ground any RE sipnols higher thap 600 M.
Cupneltors O3 and C4 bloch de, "Transistor QL s a eommeon e amplifier which prosents o low
impednnee to the mixer and deives o B0 output, Capaeitor CH hlocks de to separate the bins on
the enllectar of QL frum going baek w the Attenuator-1etectir Assembly.

A=, Copaeitors C6, C7, CH, L2, and 1.3 comprise o high-pass (lter to ent off elow 12 M2 U2,
the fiest stage of I omplitieation hos 20 dB of gain, Components 18, CRE, and C L form e 12 valt
poswor supply used to noswer ATAZUTL and ATASUL

4-25. A1AJ Video {IF) Filler-Ampliler

4-26. This is the second stage of amplifieation and Glering. Two different signal paths can be
selected, opath with a 200 My ow-pass Gilter (L2 and L3 and series resonant tnks 1,1, L, 1),
or a puth with no flering wnen the signal from the mixer is fed vin CR2, CLE diveetly inta U).
When counting o signal between 0106 and 776 MH2, the converter fncal oseillator frequency is
600 ME2; and hecnuse it is in the snme frequeney range ns the normal T, it enuld leak through
the I1° path and appear at the output of the Filtee-AMI? s o legitimate Video ([F) signal. T
prevent this from happening the converter generates a 600 and a 750 ME 2 loeal nscillator signal.
The 616 MHz o 10X GHz input frequencey band bs split into two overlapping bands with an LI
Dandwidtly in each band of 16 M2 to 276 Mz The 200 ML low-pass filter in ALAY is activated
in the H16-770 MEiz band and the 760-1020 MI2 band.

A-27, Filter switching is nceomplished by binsing PIN diodes CRI, CIUL or CR2, CRY on or off
and routing the signal threugh the low-pass filter to directy into UL Differential amplifier U2
can draw 10 mA into pin 8 or 6. When the digital signal 250 MUz 1 from the filter switeh, AS,
goes TTL high, U2 tens on CRRY and CR4 The current path for CR1 is through 12, CRY, L2, L3,
and R10. The current pathy fur CIvtis RY, CIUL apd RIO, When the 250 MUz 18 shgnal e low,
CIt1 apd CRI are turned off, and Ch? and CR e tuened on,

4-2B. A2 SWITCHABLE FILTER

4-21, The switchable filter receives H00 Mz from the A multiplier and generates six harmonies
which are used us Joenl oscillator signnls for Al mixer. The switchable filter also receives GY)
MHz and 760 MHz signals ot A2 and routes these sighals t mixer Al whenever the converter
is in either the 615-7706 Mz or T65-1020 M1z bands respectivoly,

A-30, Transistor Q2 is o UHEF amphoer Tor the 500 MHz signal, and Q1 is o tempernture stabi-
lzing transistor for Q2. Control R1 “SPEC GEN | EVEL SET” adjusts the gain of amplifier Q2.
The S.R1. MOD is a step reeovery diode which functions as n nonlinearity for the 500 Mz
signal nnd generates harmonics. On eommand from the A3 filter switch board, individual band.
pass fiters are enabhd ollowing the desired local oscillutor signal to be sent to the Al mixer.

$=30 The 260 1™ signal nt XA2T0}, is n digito] eontrn) signnl which switches on diode CRI and

allows Hik MHz and 750 MHz signals to go through the A2 switchnble filter. They function as the
600 MHz and 700 Milz loeal vselilator signals,

d-3
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4-32. A3 VIDEO (IF) ASSEMBLY
A The Mudeo (1) assembly perfuims two fanetions:

Iy Proviste qualifier signals 81 and 52,
9 Sepves ns an apalog-te ERCE converter ond trigger.

4.34, Qualifier 51

4-35. Qualifier 81, U7, indieatos the signal out of mixer assembly Al is ot the correct fre-
gueney. Compnrator U4 s connected t two arms of a frequency diseriminntor cireuit, L
recoives n signal fram bond pass 57600 MIz) C7, L7 CRI 15 o hot-carrier peak-detector
diode which deteets any signal ou e filter, Cld is o holding eapacitor for CIUL UACH re-
ceives o signnl from the ather arm which consists of tow pass filter CB, L6, CHEL 16, CLA, and poeak
detector dinde CIRG. C16 is n holding capacitor for CRG. Figure 4-1 shows a de valtage level
versus frequency plot of the frequeney discrimiastor.

et — o S HIGH o ————|—-f e SBILOW - e e
et~ &1 HIGH —-—r—uu-l-————l._-—-—-—- SILOW - — - e

['Y]

i ] |

. , LOW PASS FILTER

] W /

52t 7 |

-5 ; DANDPASS FILTER

I

|

|
600 FREG
M)

LP2 for 515-770 Mz and 765-1025 Mz bunds,
LP1 for the LOI6-1.6%5 GHz and up.

Figure 4-1, Frequency Discriminator Vollage versus Frequency

4#-38. Qualitler 52

4-39, Qualifier 82, UNT), ensures the Video (IF) signal is of sufficient amplitude. Qualifier 52
will go high whenever the signal deteeted by CRG is strong enough to switch comparatar U3
Typically the input signal level at which U:3(7) goes high is ¢ dBm. The Video (F) signal from
mixer Al must go through the 500 MHz or 260 MHz low pass filter depending on what band the
instrument is on. CR7 is a tempersture compensation diode for CI and CRG,

NOTE
CI, CRG. and CR7 are + matched set of diodes. If any

one diode faits, nll three mugt be replaced (Hewlett-Packard
part number: 0G:304-80005).
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4-40. Analog-lo-EECL Converler and Trigger

=43 The Video dF) signal at 3A8) is routed te Schimitt Trigger UL vin R7, RE7, and C20. The
SPRIG SENS” eantml, R17, adjusts the sensitivity of the Sehimitt Trigger for operntion ot raom
tomperature op an put signal of ¢ dBm. The 3 dB difference betwoen the adjustment of
quatifier 82482 SET) and the Schamtt Trigger is for high temperature compensation tambient
tempeature nroutul U ot approximately 7H5°C),

d-42. UL is ennbled by SON XA 6, SON goes low when all three qualifiers S1, 52, and 54
ire high,

=43, The Video «1F) printed cireuit hoard has two ground planes. Ore is connected to the BiGA
chassie and the other aniddle lnyer ground plane) is connected ta the conxial eable which rautes
the signal to the Sehimite Trigger Assombly (ALGY The reason for having o separate greund for
the FICL output of Al s Lo reject noise which would otherwise conuse miscounts at the bbb

counter,

dedd, TRIG BALY AU adjusts the offset of the differentinl input to the Schamitt Trigger.
ASR2E mntches the base emitter voltages of the differential pair transistors,

4-45. A4 MULTIPLIER (250 TO 500 MHz)

A-46, The input 260 MHy signal goes through o 260 MHz bandpass tilter consisting of 1.1, G, C4.
Pransistor Q2 is o VI amplifier with a goun of 12 dB, and Q1 is a temperature stabilizing tran-
sistor. ‘Transistor Q1 multiplies the 260 MHz signal by two, generating a 6500 MHz signol which is
fed to a 600 MHz2 tank cireuit 13, C10, Ci1. C12, CI4. Capacitor C13 couples the hO MHz signal
to a second 600 MHz tank circuit L4, C16, C18. Transistor Q6 is an amplifier for the 600 MHz
signal. The primary of trupsformer ‘I'l matches the output of Q6 to the input of amplifier Q8. The
socondary of 'I'L couples same of the H0 MHz signal (-10 dBim) to the 250 to 760 MH2 multiplier
AR board., Diode CIt1 is o PIN switch, which is enabled in the Ab hoard, The vatput of amplifier
QB is n DOO MH2 signal at +16 dBm ctypical).

4-47. A5 MULTIPLIER (250 TO 750 MHz)

4-48. The purpose of A is to multiply n 260 MHz signal by three, which provides the 7060 M1z
local oseillator signal when the converter is in the 760-1025 MHz bard, A second funetion of AD
sends 1 H0U MHz signal from the AL multiplier to the A2 switchable filtee when the converter is
in the 156 to 625 Mz band,

419, When the digital " 750L0" signal at XASG) goes high, Q1 eaturntes and CR1 turns on,
allowing the 250 MHz signal to go through amplifier Q2 “he output of Q2 is fed through an
impedance matehing netweork to dindes CR2, CR3 which limit the 260 MHz signal and generate
a square wave rich in haimonics, Components 123 and C9 nre n 1.0 GHz trap. The third harmonie
is rrected by two filtes notworks »700 MHz 1" CI1, LA, Cl4, and “760 MHz 2" CLY, C156, C16,
LA, ‘he 760 ME2z signal is then sent to the A2 switchable filter vin AL4JA.

450, Vhen digital signal 610" is high at XAS(4), the 5156-776 MHz band is selected. Tran.
sistor. 34 and Qb are turned on, switching on CR4 and A4 CRL. This allows a 500 MHz signal
from 1 e 260-600 MHz Mualtiplier, XAB(T), to be routed to switchnble filter A2 and then to mixer
AL T +RLO" signal, XARCH, goes high when the converter is in the 615 to 776 MHz band.

4-51, A6 MULTIPLIER (56 TO 260 MHz)

4-52.  AG multiplies the frequency of the 50 MHz input signal to 250 MHz. The signal is first
applied to a bandpass filter C2, L1, Ch, C8, C7 tuned to 50 MHz, UILB is a limiting amplifier
whose output on pins 5 nud 6 is an out- of-phase 50 MHz square wave, ULA performs the actual
multiplicntion, its output is fed to two 260 MHz tank circuits, *260 MHz 1" L2, C10, C11, ond
260 MH7 2" L3, Cl4, i 1 C16. The 260 MHz signal is amplified by VHEF amplifier Q2 which

4-f
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mervises the sigonal level w about <0 dBm, Transistor Q1 is a tlemperature stalnfizing element lar
Q2 it senses how much current Nows through 02 nnd keeps it constant by providing negative
feadback o the base whenover Q2 draws more curvent Electralytic capacitor CLO prevents the
civenit from usedlntng.  Inductor L motches the high impedanee oot of Q2 to the low input
impedance of Q4.

4-0%. Power is split at the output of Q2 and s fed to amplifiers Q4 and Q2 Transistor (4 and
(5 are temperature stabilizing elements which opernte similarly to QL

4-54. A7 MULTIPLIER (156 TC 50 MHz)

4-60. AT multiplies 0 10 MHz standard signal from the 5340 counter to 50 Mz The T MHz2
signal from the counter goes through o filter (C1, L1, C2 C, and CH) to remaove any unwipted
noise which the signal has picked up. Transistor € is an amplilier which increases the sipgnal level
epouch W drive multiplier UL The output of the first section of Uls a 10 MHz current square
wave which is applied o a 50 MHz2 tuned tank circuit 12, 19, Cl0. The seeond half of U s »
limiting amplificr which has an output amplitude indspendent of the input nmplitede. A gecond .
A0 MELZ tank cireuit is compased of 13, C13, and C14 and o third tank circoit is 14, Cl6, nnd CI7.

The output 50 MEz signal at XAT) is approximatery <3 dBm and s spplied to the Ht) to 260 Milz2

Muitiplier Assembly Ab.

4-56. AB FILTER SWITCH

4-07. The filter switch digitnlly selvcts the Incal oseillotor frequency to be mixed with the input
signal in the A1 mixer aspsembly.

4-05. ASUZ is 0 BCD-to-deeimal decoder; its sequential input consist of aone of the nine BCD
bands, Each decoded output selects o ditferent local oscillator frequeney in the A2 switchable

IFilter.
XAB(5) | XAB(4) | XAB(d) | XA8(3) Decimal 8and
DQA pas Dac pap Equlvalent

] 1] 0] 1 B 1h-00 MHz

0 ] ] q] 0 Ha-770 Mz

| 0 1) 0 1 T6O-1027 MH2
1] | 1] 1) 2 1.01A-1.020 GHz
l 1 ] 4 3 LOIH-2.020 Gllz
0 0 i i 4 SAH-2.520 Gz
1 1] ! 0 4 Sh16-3.020 Gllz
0 ; ] { 6 JH-0020 GHz
1 } 1 { 7 3.516-4.020 GH2

4-h4. 83 XAST) indicates that an input signal of sufficient amplitude is present at the Al mixer,

$2 XABG) nnd S1 XARGO) dicate o eorrect Video (IF) signnl is being sent to the A detector. When

all three qualitiers are present "1 DI at XAS6) goes high and front panel CONV. SIGNAL

lamp will be illuminated. When the TEST-NORMAL switch ABSL is in the TEST position the IF .
DIV signa) is forced to go high in the 3.515-40.025 GHz band regardless of the state of qualifiers

S1, 82, und 83, Signol SEL A&D at (XAS(TD) switches the Schmitt trigger in Video (1F)

Assembly off when the converter is not selected. Signal SON at (XAB(L) switches the Schmitt

trigger on. When the converter is in the PRIP mode it is on all the time.

1-60. Q13 and QL4 comprise the Initind Reset cireuit. At first, QU4 is on and INRES is low. When
Ch churges up to a positive voltoge Q13 switches on and Q14 switches off, INRES goes high.

4-61. XABUS) TFC goer bigh ofter the second search. QI through (10, Q11, and Q12 are level
shifters for the output of U2, Whenever n band is seleeted the appropriate pin will go T'FL high,
otherwise it remains at approximately -2 Vde,
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4-G2. AD FILTER SELECTOR

4-63, The AY filter seleetor sends the solected Foeal Oscillator signal () in BCD forne o the
B0 counter or o AL, the 1O boned.

464, U, UTA, URA, LRI, U61, and USK comprise n <0 eounter. The elock iyt un SASGH s
either A0 Tz or 7.0 Xz depending on whether the insteament is in CONT. WAVE 7.0 k2 ar
PULSED L G0 kH2) modde, The Togie lovels from the - counter nre as follows;

Clock | U1BQ [ U1AQ | USAQ | USBQ | UEBQ Local Qsc. Freq. R.F. Band

) () 1] 1] th i — 15-020 M2
) 0 1 0 | 0 Hoe MHz OLH-TTH Mz
1 ! ] 0 1 1] 700 MH2 THh-1025 MYy
1 ] I () I {) I GHz 1.0 6-1.020 Gz
b \ | f) I 0 1. GHz 162000 Glz
i ] {] I ! 0 2.0 Gl 20H-2.006 Gliz
7 1 | } I 0 25 Gz Y OLL-000 G

] 1 1 } ] 30 Gz A.0105-03.020 Gliz
] I 1 | i {) 3.5 Gz WAL= Gl
10 {) 0 0 1) 1 - —_———

|
IFeedback

4-66. U is n multiplexer which selects o loeal input from the <9 enunter or romote input fram the
Bus Interfinee board (AL3) The multiplexer, U, logic lovels related to RE hoand are as follows:

DQA DaB pag BaD

Ua(12) ug(9) ue(4) uarr) Local Osc, Freq. R.F. Band
0 1] {0 | None 19-025 M2
U 0 0 §] H00 MH2 HE-TTH Mtz
1 1] 0 1] 7050 M2 76h-1020 M2
] 1 ) ] 1 Gliz LAOIR-1.080 12
1 i (4 O 1.0 GHaz LOE0-2400 Gz
0 0 1 ] 2.0 GHz 2015-2.020 Gz
1 0 I i 2.6 GHz 20160025 GHz2
0 i ] t) 3.0 GHz Jann-.005 Gl z
l 1 l 0 3.0 GH2 A010-0020 GH2

d=06, U2A, USA, UaB, U10A, Utol, ULLEF, UsC, UsB, USA, ULIC, and sutput buffer decoders
U7A, B, C, comprise o deeading circuit which generates the band number (K) during the ninth,
tenth, and eleventh I’ CLK pulse from the counter. The counter sends 16 PI CLK pulses to the
cunverter.

4-67. Whenever datn is 1o be transferred hetween counter and converter, the Al counter inter-
fuce generntes the A, B, C, 1) inputs to A9 after the pulses have gone through o <16 counter, The
"HOOIE™ signal, XA8(L6), s high for sl bands except the 765-1026 MHz band. The *.751.0"
signal, XAY015), is high only for the 765-10256 MHz band,

4-68. The PT XMT line, XAST), goes high when the counter sends datn to the converter and is
low when the converter sends data to the counter.,

4-69. 'The SIGN lipe, XAND), control signal inverts the signal of the selected bank (). When
low it's o negative sign and when high it's a positive sign.

470, Normally the counter will add the local oscillator and Video ([FF) frequencies.  If the
instruinent were to lock onto the wrong sideband (possible in MANUAL mode only), by placing
switch 55 in the LO-VIDEQ position, the correct answer can be chtained hy mathematicn! manipu-
lations n the counter. The K8 signnl at XA9 (18) is what enuses SIGN to go low and subtract
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the Videa 1)) from the Inenl oseillutor frequeney. “The K syl s shisabled Dy wither of

three conditions:

1 When switehing throwgh band ane.

M When in remete.
B When OFT A poes low, Vhis ovenrs in the 1,021 exele when the 1 signal present at

the BN countoy i heing mensured,

P} CLK to A1 fram A B od 0
5345 Counler X A9(0) XAS(9) xA0(10) XAD(10)

H {] Y 1] t)

2 { il ] t

K 1] ! ] 1)

4 | l ] {)

n () 1 | 1)

i | ) 1 ]

7 0 1 l {)

H | 1 | 0 Baned

3] 0 t) 0 | datn

1l | 0 ] | is

11 1] | 1] | trnns-
- 14 1 | ] ! mitted

1 ] t) | l

14 1 0 | |

10H { } } |

16 1 | | [ I

1-71. PTINV SIGN NAYUT). When SIGN poes low U LD inverts the sighal and fueds o high to
the J&K inputs of U12, Ul s clucked by a 100 kHz free running oscillator ULIA, B, C, and 14,
th, and C3. When SIGKN goes high, UlY will toggle until PTINV SIGN poes Low.

4-72, A10 INPUT CONTROL

4-71, The tnput Control AW interfuces loeal front and rear panel switches with contral circuitry
in the canverter. When the 5145 oos intoe remote mode of operation ALY interfaces remote com- _
mands fram Bus Interface Assembly AL with eireuitry in the 304,

4-74,  Multiplexer U7 allows the converter o he operated from the front panel or remotely

through the interface bus. Remote or Locnl maodes of operition are controlled at the 5idh. When

RMT is received from the counter, UT switches from Local to Remote, The fromt pune, AUTQ/

MANUAL switch S is fed to UTE) vin USA to eliminate switeh bounce. The remnte input for
AUTO/MANUAL is fed to UT). U7eh) ZA is the AUTO/MANUAL multiplexer antput,  FFlip- .
flop UBB synchronizes the internal clock from Ul or ULO to the AUTO/MANUAL selection in

arder to not lose a selected band when switching from AUTO to MANUAL.

3-76. Latches UL3A and 13 eliminate switeh hounce from the BAND SELECT switch 83, The latch
output is ted to UT(10). The BAND SELECT switch manunlly steps through the REF, bands. In
the MANUAL mmode USBS) is high ennbling U8A and the BAND SELECT switeh 53, When 53
is depressed USACH goes low and o clock pulse is generated in UL2AG). Ut is o 10 [z clock
uped in the PULSED LE. aperation mode, and U0 is nn7.5 kHz clock used in the CONT. WAVE
operation mode. The front panel CONT. WAVE/PULSED R switch determines which clock

i gelected.

1-76. Whenever an Videa ({F) signal hos been deteeted by the Al mixer nnd AY detector, the .
I-DET signal (XA10-3, 9) goes high, U1LIX11) goes high and switches Q1 on. With QI on, the -
front panel CONV, SIGNAL light is an.
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20 U s i puter stretcher useshan the PULSED BCEF e neomaee the tnstenment beliese the
e o CW N tden (11 stena) presont Tos enabled only when tront ganel swaiteh 320 m the PULSED
ILE muede of aperatian, The ropetition eate o the reeetverl signad PRE must be withag 3185 ms Gop
the vircuitey 1o hie sffective.

B=TR80 Sbin the Teont papel RESET bty When preessed it stogs te TF DET signaed from going
through USHL In the AUTOMATIC mode o Jow ot UnBus disables the clock signal generated in
UI2A. Onee an 1 signad has heen detoeted the converter will go through a seeond sweep eyely,
redetecting the input signal and ensuring the measurement was legitimate. A seennd eyele is
accomplished by USH and UH. The first time an [ DET signal is present UGA synchronizes it
with the internul clovk from U1, Ul USA togples USB. UGHR) goes high netivating 240 NS
ane-shot 2B and UTIA. A low a2 XA100H RESE'T eauses the A filter seleet to he reset ty the
first band, The I DET signnl disapponrs and USR@) goes high, the nest eluck pulse will cause
UGAM) o go high and enable UL2A oBowing clock pulses to go through amil gencente o new

. sweep svarch. When o new signal is detected USAWG) goes low or UGA goes high, this toggles
Usl, UaBis) clocks USBH und TG poes low. UTFQ is valid and aetive anly in the AUTOMATIC
mode.  Once the seeond sweep has been completed, TTFQ should be low. When o signal is not
detected during the second sweep, UGBEY is sent to USACY) and whenever DQD goes high this

. information s transferred to ULIC, QD goes high only on the fre band, itacts s nreset whoen-
ever nosignal bas naot been deteeted during o sweep. UdBWG) goes high and UACH) goes Tow
resetting nll the flip-tlops, In the ease where o signal is lost, UAHG) goes high, UGAG) goes high,
U4AU2) goes low, LIBG) jmes high U4CE) goes Tow, resetting all the Sip-flops. The purpose
uf two sweep eyeles 15 Lo ensure the converter has locked onto the lower sideband (1,0O- 1IN},

A=T0, IFC XAOTH) conteols o Schmitt trigger in A3 The Schmitt trigper is switched on when-
ever an L (Video} signol is present. The BSR signal, XALHCT), is active only iy the manunt mode.
HSR goes high whenever BAND SELECT SW 83 or RESET SW 54 are pressed. The PRT signanl,
XALUB), indicates il the converter is in the PULSED LI operation mode,

1-80, A11 COUNTER INTERFACE i

4-81. The counter interfoce bonrd serves as a control interfnee hotwesn the 5348 counter and
b converter,

4-82, In the auto made if no Video (19} is present TG XATL) goes high and U7Ha) PT INT
ARNM will go low inhibiting the counter from going into a measurement eycle. The converter will
sweep through the 1L, bands untii o new Video (11F) signal is deteeted. When in the LO S mode of
operntion AV AZD XA LL®) goes Jow during the mensurement eycle of the hikh see O A2
theory). When ADY A&B XAL®E) goos low, (SEL. AZH) XALIA) goes high and the 5345 counter i
will mensure the signal present at jts input.

[ELIEN.]

483, K DATA XALLE) is active whenever PTDATA XALIT)is inactive, K DATA tells the 5346 -
counter to add the Video (IF) frequency to the local oscillator frequency. PITIATA tells the
counter to display K, the selected loeal oseillator signal when no signat is present at the input.

1-84. Wheneve, the bands are being stepped through BSRR XA LI} goes high, firing one-shot o
USB which couses XA1L8) RESET 6315 to go low and resets the counter. The low at U9BQ) -
causes UB to reset. ULOA and B are enabled when DQD is high. DQD goes high when the con-

* verter i not in the first band. PTDATA farces the counter to go into a PI Data Mude and it will
display the hormonic number. PIINT ciauses the counter to go directly into its processing :
cycle, £

4-85. At the end of the 5345 Processor Cyele the PROC BUSY signal at XAIUTT) goes high -
clocking U8 and disabling UL0A & B, When U8 is clocked, one-shot USA fires and o Mus pulse is
present at XA11¢4), PT ARM. If a signal fs present ot the input it will be counted. At XAT1(IB),
the OPT A< signal inhibits PIZARM, XA11(4), when in the second cycle of the LOtIEF mede of =
operation becnuse at that time the signal present at the 5345 input must be measured. (Refer to

A2 LOIF Assembly theory for u more detailed explanation of the LO:IF apereting cycle).

3-8
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4-10

oot Whenever the sonverter seids or reveives it the conter penerites i sel ul i pulees

eall 0T CLE oNAVED When the converter sepds ot to the eounter Bip-Cap, U1 imdubses the

lirst 1" II!.I\' T l!lt‘ S ety ! el meeives ||”l}- 15 1'|lll’|‘i l'lll[h't‘l\ '['h.; Ut at 55 enunter
Ui s tallows

Receive Mcde Transmil Mode
Pl CLK L4{12) U4{8) u4(n) u4(i1) u4012) U4(9) UA(8) (VETR D]

1 u { t) {

2 l 1 1] 1§} l ] ] {
R 0 | 1§ { i | 1} ]
4 l ! ] 0 ] ! 0 0
O 1] | 1] | {} 0 0 H ]
B l ] } 1] 1 { ! i)
7 ] ! | { ) 1 1 {
A | } | 1] ! l ] {
1 ¥ 0 Y } ] 0 i) |
1] 1 0 (} | 1 0 0 1
11 1§ 1 0 1 ] ! ] 1
1 1 1 0 I l l 0 |
I} 1 0 | 0 [y} l
11 I 1] 1 1 | t} 1 |
1n ( 1 1 | ] l 1 1
16 1 1 ! | } | l

4-57, UAB wnd USA keop track of the number of tines a set of PHCLK pulses has been received
and genornte dygital signals A° B The AL2 LOsIF honrd has twn RAMs for dota storage, The
stae of the HRAMs is contealled by signals A°, B Initially 38 and USA outputs A and 13 are
low, ‘The teniling edge of PTCER EN elocks USB and U3BA. Initinlly when A’ s low, Ul is set and
the fiest 'L CLEK pulse is notinhibited. On the next set of 16 pulses, A’ is high; and with the teeils
i edee of the first elock pulse U1 s set and only 15 clack pulses will appear at the input £ <14
counter L4,

1-88. Below is s timing diogram showing the relationship between 'l CLK, PFTCTR EN, A’ und
the sequence of pulses,

FI CLK EN ———l_——_l_——l___
S

: ]
! ! }
] | :
1 2 16 ¢ ] 2 16 " ?

mow ——JUEzzzfl [HefL [

| ]
| ! I
1 I " byt ! |
| 1 1
| I by t
‘ l bt |
|
A [ [ N |
[ ) lll |
[T ] T i : $ l :
| : | '
! : by J '
I 16 b 16) "

vICHsI ———mt--_-‘-—- ! j— jL____[U

Figure 4-2, Timing Diagram (Pl CLK, Pl CLKEN and A")
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2 4-80 Whon DATA ENTHREY ot XATIG7) goes high, dota teanstor Goom the converter 1o the
coler s stopped,
]
1 =
=0, Decima) point i sformation s shifted out from the decimal point storage latehes in the A1 !
( hoard at the tenth digit, ALUDL palls DPA, C, B, F dowr simultanenusiy ot the approprinte time :
- for the decimal point to shift out, iE
%‘
4-91, A12 LOtIF L

A=12. Tha A2 L= board s part of Optien 011, Fanctionally, A12 implements the two-simal
input measurement capahility of the converter and eounter, This option allows the esunter and
converter o measure the frequency of o weak mferownve signal as received by o separate micro-
wave superhotersdyne recoiver, The Bi64 renr panel LOF switch is sot to the ON position, The
receiver 117 sipnnl is applied to the HGA CHANNEL A input, and the recciver loeal oscillntor
signal is applivd o the 6548 INPUT. (The setting of the 8364A rear panel +11°/-1F switeh depends
on the receiver loeal oscillutor. If the receiver lnenl vsallntor frequency is below the reeeived wig-
. nal frequeney, the switeh is set to 115 hut it the receiver loeni nscillator frequeney Is nbove the
received signol frequency, the switeh is set to <117} The 6364 and 5340 process the two signals and
displny the recelved micrnwave signal froquency,

1-94. The LOtIEF function s deseribed in Figure 43 LOIF Timing Dingrany:; und ‘Table 4-1,
- LOLEF Gpernting Cyele,

A-04, The K340 counter cantrols the timing of the LOIF operating cyele. Intermedinte rosults are
stwved i RAM's AU and U6, Decimal paint information is storea in latches A12U2, UG, and
uv,

(IR e e
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LOCAL QSCILLATOR SECOND 6354
FREQUENCY PROCESSING CYCLE

FIRST 6354 PROCESSING CYCLE
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Table 4-1, LO:IF Operating Cycle

5345 Counter ARMED

5364 Cenvertar

Measwrensent Cyele

Processing Cycle

I

2)

i)

h)

Avsume the DIGIA s in the LOHE mode gad laes] mode of
operntion.  LOC LOIEF XARATTY is high, T XA 120
is high, and PLHINH AUM XA12007) s high.

UTIAGH Is high and Qip-Gop ‘0B is enahled to e
togpled by TPTOC SY NALATT. Initially  Ul0Day
is low,

e} Converter heteradynes the signal opplied to its input con-

i}

h)

nectar (L) and sends the Video dIF) signal © the coanter,

§364 Flre! Processing Cycle

PROC BUSY XALATD und DISP STR XA1205 go fow,
ULoBi) togples high on the teailling ¢¢) edge of TROC

5 ST STR XALAT remains low during the first
proe. eyele. It's innctive during the 2nd cyele,

Initily  A’=0, XAROT) and W=0 XAt202.  This
etnbler RAM UD to WRITE ane digit ench dme PI CLK
XALAG) goos low. The counter s sending the old display
to he stored in RAM U, The information is entering on
XALXEL, 14, 16, 16) as 16 BCD bytes, For RAM UB o
hothh ME and Wi Inputs must be low,

The RAM addresses are being selected on the trailing edye
of each PI CLK hy A XAL28), B XA120010), C XA
and B XALALD, The most significant .git is sent in on
the trailing edge of pulse 16, At pulse 16 A, B, C, 1) are il
high and U4A) goos low. UIOAW) goes high, disabling
the I’1 CLK strobing of RAM U, Whenevey data is remd
into the RAM, desimal point information is stored in the
decimal point storuge cireuits U2, UG, and U7, The
decimal pobnt is strobed in on the 16th pulse, at that time
UL0AM) goes Tow and gate U1CH) gaes high ennbling the
first row of latches UBA, UsH, UsC, U6H, U2C, U2, Ifa
decimal point is located hetween the 10th und Lith digit
the stored datn would he:

XA12C)  DPA - 0 hinary 2
XAR@E  DPI . binary 2 l
XA128)  DIPC = 0 binary 2¢ {
XA1263)  DPD = 1 hinary 2
XA1200,1) DPE - 0 binary 2--!8
XA12®)  DPF = 0 binary 2-5

*Decimnl equivialent’is 140

3) n) The converter sends seleeted band informntion from A9

Filter Select Amplifier to the 63456 counter. A’ becumes
ot and IV zero, A'=1, =0, Decimal point information is
strobed from the first set of latches to the second set. The
first of the 16 PI CLK pulses is inhibited beenuse the con-
verter is sending dnta,

4) n} The counter ndds the Video (IF) frequency to the converter

Jocal ascillator signal.  The result fs the micrownve re
ceiver locul oscillutor frequency.

1-13
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Table 4-1, LOtF Qperoling Cycle (Continued)

65345 Countar ARMED

5354 Convorler

Pracessing Cycele
Cant'd

Mensurement Cycele

Processing Cyele

6) u) During the next set of P1CLK pulses the counter trossmits
the receiver loeal oseillntor frequency to the converter. AL
this time A0 and B'=1 which ennbles the receiver locat
oscillantor frequeney data to be stored in RAM UG

b} ‘The recviver Jocni oscillator  frequeney  decimal  paint
» - l
information s stored in the first set of latehes.

) n) The counter will send o new set of 16 pulses, A'=], ¥
RAM UY is in o READ mode (WE is high and M1 is low)
and will outpue a digit whenever an address code s re-
ceived from ALl The first PI CLK pulse s inhibited be-
cause the address code remains at zera, ‘Pho fivst digit sem
out is the least significant digit of the old display. ‘The deci:
mal point I8 sent out of the second sot of latches (U132, U7

XMT is high when the converter is sending data, this
enables output buffers ULTA 1, C, D,

End of Firsl 5364A Processing Cycle

7 a) After the vid display is outputted, PROC BUSY goos high.
UL will toggle high at the tailing edge of THROC
BUSY. UI2A is clocked by the leading edge of PROC
BUSY and ADVAZE gaes low, ANV AT causes the next
signnl to be meosured, the signal present at the KL
counter.  When switching between converter nnd counter
geeurs the counter 18 foreewd o ARM, overriding the
sumple rate with o signal genernted in the converter eallmd
P %U{K’n XALICH,  The signal present ot the 4G input
(II) is measured,

2nd 5354 Processing Cycle

8) a) Withe the trafling edge of PROC BUSY UlnBeh and
U12A06) togle high  ‘hen 16 pulses are sent to the con
verter, and eounter sends the old display, but the eon
verter ignores this information, A'=l), B'=0,

B a) During the following 16 pulses the converter semls the v
ceiver local oscillator frequency to the eounter, A1,
B=0. RAM W13 Is programmed to READ; it sutputs the
receiver Joenl oscillntar frequency which was stored during
Step O,
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4-95, A13 HP INTERFACE 1/O BOARD (OPTION 011)

A4, The aptional AL Interfaes input-output Loard eonnects the converter to the N1 fnterfaes
Bus, With the ALY haard, all feont s vear peael eentrol fanetions of the ennverter are availahlo
for reimote canteol through the HIY s o ee e,

NOTE
Remate Programming is deserilund in Section 11

1-07. All intertuce siinals o nnd from the bus are made throngh the 24-pin recaptacle, J1, nt the
foft slde of the sehomuatic The multiseetion pesistors 11 nnd W2 weminate e bus Liges. Table -2,
WindA Converter Program Code Set, is o repetiion from Section 1L The table can e ased to
trace o converter control fupction through the AL honrl

4=08. The ADDRESS switeh, 81, must be sot for o particular adidress in the system so bys wlkoers
can talk to the converter whon it s necessary, Whep the carreet address in the form of highe sl
faws on the DIO, 120, 4, and 6 lines is receivend by comparator 133, the anles are compared with

the 51 switch setlings.

-89, The RANDOM BARND SELECT shift register, UL functinns in the MANUAL mode of ¢on-
verter remnte operntion, Any of the converter hands not necessarily in any sequence may he
selected by npplying the coreet eades to the DI, 1, 2,8, and 9 Bues, Roter o Table 4-2 for o
listirgg of the manual bane seleet eo, ey,

4=100, The ADD or SURTRACT 1 LOGIC, 1C UL and assaciatid olements operites to allow
the converter funetions RES, OFPTTAS, RMT (LOE), RMT-CWAPTEF, and RMT-MAN - AUTO
he gelected or not selected through the bus,  tltefor to the abbrevintions st at the oml of this
sectbon for the meaning of these function abhrevintinns,)

4-101, A16 SCHMITT TRIGGER

A=102 The AED board consksts of u Schimitt trigger identival to the one in the A3 Video ) board.
The second Schmitt triger provides the counter with o symmetrieal signab with o 60067 duty
eydde, The output of AIGU2 goes through o low-pass Gleter CHG, L1, C12 with nentolf frogquens
of approximately 600 Mz to attenuate harmonics, The “OU'T BAL"™ conteol, ALBRID. sots the
reference de tevel o the output Video dF) trigger stgnal, The de level must be exnetly -400 mV
i) mV with o voltoge swing of 760 mV Isee Figure 4=4) from 400 MHz w 630 MUz and o volinge
swing of 500 mV helow 400 Mz,

ov

-AQOmV
{ +BOmMmV) ™

Figwe 4-4, A15 Quiput Signal Duly Cycle

1-1h
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Table 4~ B3IGAA Converler Program Code Saf

Program Cade | (ASCH | ci07 | Dios | DIos | DI04 DI03 | DIO2| DIOT| Oclal
Bands

Rewet O M2 « ] 1 ] ] ] ! | K]
Muananl Hoo M)z il ] ] 1 3 ] i) ] 10
Manunl 700 MIL2 1 i} | I 1 " ] | (1A
Mannal L Gy 2 i 1 | i) il | | i)
Manuwal 1.6 Glly ! ) 1 ] u i 1 i )
Mannal 28 Gl 1 1} ] ] i | f i) 1154
Munual 2.0 Gl n 1 l } i} 1 ] ] [135)
Munual 3.0 Gl i i 1 l } I ] ] 06
Mununl 3.5 Gz T 4] I | } ] ] 1 047
RESET U | 3] it ] fl 1 ] 104
AUTO A ! i ] 4 ) 1} ] ]
PRI- I 1 N il ] 1 | 3] e
Cw N ! 1} ) I | 1 f 116
LIl I I i) §] ] | ] 1 i}
LA OF)F M ] ] i} l ! 4 | 116
SUBK G ! G| 0 4 ! ! ) 107
ADDK 0 | 0 0 | | ! | 17
sup - I3 1 ] ] ] il ] ] {(1¥]
ADD 1 ] 1 i) ! | 1 ] l () 112

Explanation of Pragram Code Sets

BANDS.  These pangram eodes allow any of the Converter bands to be selected,  This
function Is analogous to the MANUAL mode of operation and BAND SELECT

pushbutton,
RESET. Same as front panel RESE'T poshhutton,
AUTO, Same as frant panel AUTO switeh,
PUISED BRI & CW. Same ns front punel CONT. WAVE/PULSED R.F. switch,
SUB K. -1.0-Videa position of renr punel DISPLAY CONTROL switeh,

ADD K. NORM LO+Video pusition of the DISPLAY CONTROL switch,
LOIE, On position of rear punel LOIF switch,

LOHF OFF, OFF position of rear panel LOIIF switch,

SUB I =11 position of rear panel +,. . ~[1* switch,

ANDTE S position of rear pancel +11F/-1F switch,
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A-18 The Sehmitt trigger board A0 is completely isolated from the converter's chassis ground
and s grounded only at the 34D counter. The sepeate grounds eliminate noise which could
otherwise enuse fnlse triggering of the 5346,

4-104, SIGNAL ABBREVIATIONS
A=100, Table A4-3 is o list of signal abbreviations and their meanings for stgnals in e conveptor.

Table 4-3. Signal Abbreviallons and Meanings

Abbreviations Meanings
A Output from digit connter XALi13) Counts each pulse (ol §6
pulsest und associntes the appropriate digit,

A Output frem B on XALL Counts how many times 16 pulses
have been roceived by converter,

W-ALH Advanced select A and B, Selects channel A&B in 53456, Only
vilid for TLOIF mensurements

AUTO Automuatic aperntion.  Seleetable fram converter front panel or
remnt- vin HP Bus,
i BCD vutput Grom digit counter XA L), (Same as A).
14 Quitput from U3A on XALL (Same ns A').

BRI Hyposs Sample Rate,  In the manual mode when RESET or
BARD SELECT are pushed the counter will display the band
hefore tnking v measurement.

¢ BCD smtp ¢ frum digit counter XATUTT), (Sime as A).
Loy Cloek generated in converter to step through the bands,
W e Continuous Wave/Pulsed BRI Seleet Line,

b BCD vutput from digit counter XATIB) (Sume ns A).

DATA INFHIBIT If Law, data is inhibited from being transmitted to 5346,

HQA BCED formmt far selected hand.

hQB D = Duta. Q = Q output of flip-flap.

nqc ABCD = 1, 2, 4, 8 binary weight.

hQn

DRA |

DRI Display register A, B, C, D). BCH format of data ty or from K5,

DRC

DATA TNHIBIT Sume as inta Inhibit
DISP STR Display stored.  Active low during the first processing eycle of
the LOtIF m- usuremenc,

l)i)ﬁ

IPC ’

[F] LS Decimal Point A, B, C, ), E, I¥ Binary format for decimal point
position,

DPE

U

QD Same as DQD, but negotive logir.

Y-IN Signal applied to converter INPUT connector,

IFD 1F-Display, Signal to IF indicator driver.




Modoel RibdA

Theary of Operation

Table 4-3. Signal Abbreviallons and Meanings

Atbreviations

“Meanings

e ey

1.OC (O,
M-AUTO

M-MAN

M-RST
MRST
ors

mFl' ﬁ«

M CLK
PLCLK EN

PLXMT

PRI

PROC BUSY

REM (O«
or RMT (1O

RMT CW PRI

RKS

L Dotoctor. Active high when sl 1 detectors indicste T signal
is prosent,

11° controlled. Active low when 11 signal is present. Some signal
as 1P=DET but combined with RESET function,

INITAL RESIT. When power is switched on, will stay Tow until
full power is applied to converter.

Constant sign. Sign on converter-Data to he teansmitted te i,

Constant | s present. Indicates that converter has constant K
stored,

Jacal Control. To select LO2IF mode of operation.

Manual seleet ALTO. Tiput from front panel switeh, MANUAL.
AUTQ.

Muonual Seleet Manual.
panel switch,)

Manual Reset, Input from front panel RESET switch

Manual made of operation.  (IFront

Same ns M-RST hut pegative trae,
Option seleet line.  Active low when LOHE option has been
svleeted.

Option and A®, Active low when LOIF uption has been seleeted
and 11 converter is in second processing eyele.

Plug-tn Clock. 16 pulses from &6,

Plug-In Clock Enable.  Active when 16 pulses are trittsmittd
from 4.

Plug-In transmit.  Control signal from b5 when low, PL(can-
verter) will teansmit data; when high, 5345 transmits dute.
Plug-In ARM. When low it arms the 55 averriding the sample
rote,

Plug-In DATA.  Active low for ane processing rycle when plug-
in converter) §s in MANUAL-mode of operation and no "1
signal is present,

Plug-in inhibit arm. Inhibits the 6345 from arming when low,
Plug-in invert sign. Active low to invert displayed signal of K345,
Plug-in seleet, Control signal from 5345 to seleet plug-in fune
tinn. Active low,

Plug-in transmit,  Buffered and inverted PLXMT signad from
RALR

sPulsed L. Active low when in pulsed ILE. mode of oper-
ation has been selected.

Pracessor busy. From 53456, Active low when processor is husy.
Remote L
plug-in,
Remote CW-PRE,  Remote control signal to select continuous
wave or pulsed R. F. mode of operation.

[temote contral to select LOtIF operation of

Rear Panel Select line or signal of constant K. Upper or lower
side-band and ]I can be selected.

1-15




Muadel BGIA
Theory of Operation

Toble 4-3, Slgnal Ahbreviallons and Meonings

Abbraviallans Meanings

RMT DQA
RMT DB Hemote BCD-code for band gelection.
RMT Qe
RMT 1IQD

RMT MAN. AUTO Remote MARNTUATAUTO.  Remote seleet line for manual or

dute made of operation,

RESET Resets the band seleet counter ty "zero” thirst) hand.
RESETHHN Reset line to 516, Active low whenever band is changed or

RESET is pushed in the MANUAL mode of operation,

RMT Remnte. Control line from 5346, Active low when in remaote,
Puts converter in remote made of operntion.

RMT RESET Remate Heset,

sl Qualifiers S1 indicatey Video (119 signal out of Al is correet frequency,
52 ¢ applied o AR 52 indicates Video (1) signal has sufficient amplitude,
S Filter swit S indicates converter input signal level is above <16 dBm tapprox.).
SELAET Seleet A&B from ennverter to select channels A&R in 546,
SIGN Sign of ronstant K", to 45,
SON *Sehmitt Trigger ON”, Turns Sehimitt teigger in converter on
oy aff,
TUNE-UP Huand Seleet switeh pressed Trom front panel o seleet any hand in

manual mode of aperation.
FONETP Linnd Select switeh prossod,

UTQ XA UBB Flip-Flop Q Output. When low-in AUTO muode of
operation indicates converter has found correct hand.

4-106, INTEGRATED CIRCUIT DESCRIPTIONS

1-104. Undoer this heading the integrated cirevits used in the converter that are not comman logie
clements (AND), OR, NAND, NOR, ete.) are deseribed in Howlete-Packard part number ordor,

4-108, Thin Fllm Very Wide-Band Amplifiers 1813-0018, 1813-0044

4-108. These are B to 650 MHz amplifiers with up to 31 dB gain.

BANR GLASE 0 . GRUUKD

HE QUTPUT TR |

Figure 4-5, 1813-0013 Baoltom View
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4-20

4-110. Four-Bit Binary Caounler 1020-0090

4<311. The binary counter (Figure 4-6) consists of four =R ip-faps conneeted o provide <2
counter snd o <8 connter, When pin 12 is conneeted 1w pin 1, the unit is o four-hit binory counter.
The input pulses are applied at pin 14 and simultaneous divigions of 2, 4, B, and 16 are nvaflable
st the output ping as shown in the truthy table. Thos, the counter converts the fnput pulses to an
pquivatent hinnry output. To reset the counter (o zer, both pins 2 and 3 must be high.

TRLYM TADLE

QuiFyT 1
— weef
COuht UCI ilL. OI! a0, :
B -
[\ L L . Lo
' L L L o
? L L b [

b] L L " M
4 L M 1 L i
[] L " 1 [T

L] L " " L

! L 1} 1]

& " L " Lo
¥ b L L w o,
" 1) L 1] . ,
" H L M "
LT ] - L L :
M M " L M
" 1] H I L b
LT T T

Figure 4-6. Four-Binary Counter 1820-0099

4-112, Monostable Multlvibrator 1020-0207

4=113. This I1C (Figure 4-7) contains n retriggerable monostable multivibeator, The inputs are de
Jevel sensitive, Le,, triggering oceurs on the rising or trailing edyes of the input waveform. For
trigering on the rising edge, the input can be applied to ping 3 and 4. For trailing edge Lriggering,
pin 1 or 2 is used, The logie diakam shows the input Jugic. When the multivibrator s trigyered,
the external resistor and expacitor deteymine the output pulse width; however, successive inputs
with u perivd shorter than the delny time will retrigger the multivibrator,

T oitrappet) * T+71 3 4
n
Chanpe al T lrom FALSE w TRUE
13 qQ b ¥ caues b et
) Ha HIGH woltage level 2 V),
3 L0 LOW valtage ~ Vo
1 Q _______,P 5 L-H = trantibon from LOW to HIGH
1 voilage lieyel
HiL = trgmuibion trpm HIGH 1o LOW
o Yoo GG jP ! voilage tevet
%X+ Dot care fether HIGH or LOW
TRIGGERING TRUVH TABLE viltage Tevel)
P Numisr
¢ 2 3 4 Opetatiux
H.L H H H Trippr
H H-L H H Triugper
L X L-H H Teger
X ' Lo H Trgyer
L X H LoH Trupger
X L H L+ Trigper

Figure 4-7. Monostable Mullivibrator 1820-0207
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4-114, Four-Line lo Ten-Line Decoder 1820-0214

A-1100 The 1820-0014 divcoder Qigure 1By congists of vight inverters and 10 four-input NAND
pates.  As shown in the tenth table, the unit accepts BCD inputs and provides the equivalent
decimal output. The netiviated ontput will he o logic low,  For example, if the BCD input is
DCHA = 0111, then the decimal 7 output will go low and all others will be high.

TRUTH TABLE

INPUTS CUTPUTS BCU thPUT DECIMAL QUTPUT
olclnla ol ]2 TalsTel 7T&]a
Q{0[0|0 glefofvfrpa]afojrge
Q{GIo|! vjalbef o]
Q|Q] 1O Lfepgpefoprjepsfsh
alolv |3 el
olv]|Q(Q IR REERL AR ERERE
10
[*TRE 1K (AN REEEER IR ERRE A
aft]v|o thrpeprgjopeleg
o[ [+ e - -
1[a]a]o T T o
ijofolt i L e
[1{e]1 e INNGERNNNNE
1ol 7 DD nOnnI

OUT\P(UTS IfLjolQ Rl R RR R EAERRL
tprfalt Cpef gt
EERYRN:] tlefspeyadagrfa]d
NREERR IR REEE REEERE R R

Figure 4-8, Four-Line lo Ten-Line Decoder 1820-0214
4-116. Dual J-K Master-Slave Flip-Flops 1820-0"121

A-117, These IC's tFigure 4-9) are separate dual J-K ip-flops with asynchronons CLEAR inputs.
They will aperate at 20 Mz togeling, nnd the <*ack line is elamped to reduce ringing.

Yee ‘GR YRR o rOR e f

FhCtie TA8LL

L1V ) QuUIPGTE

CUAR anck 1 k| w0
L » ] y ) -: "
" AT SRS . M
[ L H [§ L L
" . [T L "
H 4. M 1 l Tonau

Figure 4-9. Dual J-K Master-§' .1p-Flops 1820-0281
4-118. Four-Bit Para,’~ - Access Shiit Reglsters 1620-0497

A-110. These 4-bit registers have parallel and serial inputs, parallel outputs, mode control, and
two clock inputs. The registers have three maodes of aperation:

Paralle] (Broadside) lond

Shift right (the direction Qp toward Qpy)
Shift left ¢the direction Q) toward Qp)

4-21
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4-22

1020, Pavalled Inading is accomplished by npplying the four bits of data oad taking the mode con-
teod input high, ‘The dataos Toaded into the associated Rip-flops and ppears nt the outputs alter
the high=to=low teansition of the clock-2 input. Duving loading, the entry of soriad datn is

inlubited.

A-121. Ahif ripght ix accomplished on the high-to-low transition of clock-1 when the mode con-
tral is low shilt ofUis necomplished on the high-to-low transition of cloek-2 when the mudr cun-
trol is high by cemnecting the output of vach Gip-flop to the parallel input of the provious ip-
fop Gry o input ©, ete) and serinl dotn s ontered nt input 1. The clock input may be applied
commonly to Jdock=1 and elock=2 i1 hoth mades can be clocked from the same source, Changes
at the mode contrad input shauld normally be made while both elack inputs are low; howeyver,
cemditions deseribed in the Iast three lines of the function tnhle will nlso enrure thut register con
tents are peotected,

A AOUTIAITS FQUTEUTS CLOCK 2
INPUT A B GND € O LoEWFT

e [ 1] . .
o POSITIVE LOGIC
» [ > 3 . * * L] + .
, , . MODE CONTROL = 0 FOR RIGHT SHIFT
. , , ) MODE CONTROL « 7 FOR LEFT SHIFT
: OR PARALLEL LOAD
TeHeBeDeliesOnl
SERIAL B € Vee D MODE CLOCK |
INFUT “INPUT— WFUT CTL R OSHIFT

H2G- 0437 LENTALSY)
FQUR-BIT REGISTER

Figure 4-10. Four-Bit Parallel-Access Shiit Reglisters 1820-0497
4-122, Dual D-Type Edge-Triggered Filp-Flops 1820-0596

A-123, This 1C contains low-power dunl edge-triggered flip-tlaps ns shown in Figore 4-11. Infor-
meation at the D-input is transferred to the Q sutput on the positive-going edge of the clock pulse.
Clock triggering oveurs at a voltage level of the clock pulse nnd is not directly related to the
transition time of the pusitive-going pulse. When the clock is at efther o high or low Jevel, the
D-input signal has no effect. Maximum elock frequencey is typically 3 MHz with o typieal power
dissaption of .26 milliwatts per Qip-flop.

4-124, Quad 2-Input Multiplexer 1820-0616

4-125, The 1820-0616 (Figore 4-12) comsists of four 2-input multiplexers with common input
select logie, caommon active low enable and active high outputs, "This allows four bits of datn to
be switched in parallel to the approprinte outputs trom four 2-bit data sources, When the enable
input is high tinactive), nll outputs are held low, When the S input is high, the Ijn, Iib, Ie, and
[{d inputs are transferred o the Zy, 2y, 4, and Zg outputs respectively. The transfer takes ploce
without polarity inversion, For example, it S is high and $jais low, then 7, will be low, conversely
il Lyo is bigh owith S=11) then 7, will go high, When S is low, the [y outputs will appear at the
7. outputs,
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7 : H B
Voo CLPAN 0 Lk BET LD n TRUTH TABKL
ILACH TLIP HLUR
—T

n [

ihPUT ItPULS

4] D] [}
L L H
1] M L

oG LEVEL
LsLOW LEVEL

ROTEE A v, « but ime Dahoer tind iz
B o9, 0 0= bt e alree ehidd putie
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Figure 4-11, Dual D-Type Edge Trigger Flip-Flops 1820-0596

enapcr | SEVECT L apory o comeot [
WhFUT |
] i |
£ s ar 'ix . '
1} * ¥ L] L i
L H ] L L
L LU ] 1] " !
L L L x 1 !
L L " x I o
IDERTICAL FUR EACH MOLTIFLT kb
LosonOw yOLTAGE (EVEL
Hor pGh YULEAGE LEVEL <
v EITHER WIGH OR LI LedGil LEVEL

Figure 4-12, Quad 2-Input Mulliplexer 1820-0616
4~126. 64-Bit Read-Wrlle Memory 1820-0628

4-127. This 64-bit memory (Figure 4-13) is an areay of 64 lip-flop memory cells arganized in o
matrix to provide 16 words of four bits ench. Each of the 16 words is addressed in straight binary
with full on-chiy decoding,

4-128. The buffered memory inputs consist of four anddress lines, four data inputs, u write enable,
and a memory enable for controlling the entry ond access of data,  The memory has open.
collector outputs which may Fe wire-AND conneeted to permit expansion up to 4704 words of
N-bit length without additional output buffering,

414
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FLUNCTIDN TAlLL

me WL orenation | Cont ok or 0thuls |
| | Vinh [T USTE LY AL R P

N H (LI Verqoier g bbb atihe ol
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et g ————p— e or o ome ok

LTIV

Flgure 4-13. G4-Bit Read-Wrile Memory 1820-0628

4120, WRPPE OPERATION. Information present at the dota inputs is written into the memory
by nddressing the desired word nnd holding hoth the memory enable and write enable Jow, Sinee
the internal ontput of the data input gate is common to the input of the sense amplifier, the sense
sutput wil) assumoe the opposite state of the informnation ot the datit inputs when the write enable

is low,

4-1490. READ OPERATION. The complement of the information which has been written into the
memory is anndestructively read out at the four sense vutputs. This is aceamplished by holding
the memery enable low, the write ennble high, and selecting the desired nddress,

4-131. Dual Multlvibrator 1620-0730

4-132. This dual multivibrator (Figure 4-11) is o Dual Retriggerable, Resettnble Monostable
Multivibreator which provides an output pulse whoee duration and aceurcy is o function uf ex.
ternal timing compunents,

TRIGGERING TRUTH TABLE

s) PiN Ndlfih:'lyillﬁﬂs 13l Qparation H = HIGH Valtage Level 2 V,
L = LOW Vaoltage Lewsl < Vi
H~sl L H Trigger X = Don’t Care {either H or L)
H==L = HIGH 10 LOW Vahoge Level trandition
H L=H H Trigger L—H = LOW to HIGH Valtage Level transition
. X X L Reset

Figure 4-14, Dual Mullivibrator 1820-0730
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4-133, Law-Power Quad Two-lipul Multiplexer 1820-0710

1-LH. The multiplexer consists of four multiplexing cirenits with common seleet and vnnhle
logie. Eaeh eircuit contins two inpuas and one output. The logie symbol and trath tahle are shown
in Figure 4-10,

16 w0 n 11 14 L h | 7
AL
L I ! I i ! ! I 1
‘d 0, 1 q, 1y “ 1. q,
ppa—
Zl! 2|: zh Z.
, 1 [ |
9 i? H &
Ve = Pin 16
cc TRUTH TAHLL
anp = P8 bdweticat fot [ach Muhplasm
ERARLE by [ L 1Y T
hECT
r % iy v “
M » » » '
L " » .
L L] »* 33 1
8 (% [y »
L L 0 » '
e IGIH p b pes I O I T U L P
Lo LEIM L bage b Yoooat 4

Figure 4-15. Low-ower Quad Two-input Mulliptexer 1620-0710

4-135, Four-Bll Bislatie Lolches 1820-0876

4-134. This 1C (Figure 1-16) is o four-bit bistahle lateh, Informntion present at a data o)) ipput
is trapsferred to the Q output when the enable (G) s high and the Q output will follow the data
input ns long ns the enable remains high, When the enable goes low, the information (that wns
present ot the data input at the time the transftion ocearred) is retnined at the ( gutput until the
enable is permitted to go high,

1 H ¥ ?
Yoo CLEAR CLIAM CLoea Tk 3OMREY M

FRUTH TagLl

__:.‘_ l'||
T x| u
T 1o,
Rk
I PRIBEY O WLy,
i
cLoce CLoch B WL
; q HOTLE A o > Bit Bk beloes clixb putis
PREsEY Bovgey = B nme phe ok puiie
v T FOSITIVE LOGIC LOW * #UT 1O PREAET BETE O 1O HIGH LEVIL

LOV IHPUT 1O CLEAR RESFRE o) PO LOW LEVEL
CLEAR ARD FRELLY APL INDEFERGENE OF CLIXR

CLOCK FRERET

Figure 4-16. Four-Bit Bistable Latches 1820-0876
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4-137. Flve-0it Comparater 1820-04904

dolse s 10 sEnemee 405018 a0 high -speat ospanduhle comparator which compares tw H-bit
words Lo give one of thve autputs; Meguad ' liks than®, or “grenter than™ - An active Jow
erahbe line is prosided to enadide the comparatae sunetion When the enabde Tine is high, all thyee
autputs are bebd low For words contanug more than 5-bits, enmparators v he eonneetoed in
sorios by respectively comecting the AW and A-J outputs of the first comparntar (o the AU snd
Bt inputs of the nest comparator. the truth table shows the foie operation.

——
LR R 1':1 1 1 4 L 0 '
[ N A A
by My .\.;1 Ay Ay ny, My by Uy By
1] &
A AU Al
| | |
L] ? 1

Veg - Fin iy
Gkl | LTI}

THUTH TAHLE

' . ' " @ L A [ O
_.__~ . » 3 v 1
) v (I YRR ] [ b
Voot Mot I ' "
weot Voot L 1 L
TeW

Flgure 4-17. Five-Bit Comparalor 1820-0804
4-139, Vollage Camparatar/Butier 1826-0026

42110, The [R2G6-0026 (Figure 4-18) is a voltage compurator capable of handling differentinl
input voltages up to £30 volts - Provision is inciuded for offsot balancing,

GHOUNE o QuUTPYT

ot () o

Nate P 4 cgnngtsd to the cowr

Figure 4-1B. Voltage Compzrator/Bulfer 1826-0026




A-141, Schmill Trigger and Amplifler 1026-0005
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ey ait D patinn

A-Lid This [C dFigure =10} s o combination widdehand ampliter st Sehmitt irgpe
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Flgure 4-19, Schmlilt Trigger/Amplitler 1826-0085
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SECTION V
MAINTENANCE AND SERVICE

5-1, INTRODUCTION

B-2, This section containg mnintenance nnd service information peeded to keep the converter in
good operating condition or to repair a defeet,  Information in all other sections of this manyn)
will nlso be needed to makntain and service the converter.

5-3, ASSEMBLY IDENTIFICATION

H-4. Table H-1 lists the nssemblies used in the converter with 1oference designations deseriptions
und HP port numbees.

Taoble 5-1, Assemb .y tdenlitication

Dlz‘:'lg;enr:f:n Beseription HP Parl Number
Al Mixer (Input Amplifier [etectar) 05:354-60001
A2 Switchable Filter (Spectrum Generntor) 05:354-60002
Al Video (IF) (Detector-Schmitt Trigger) 05h4-60003
Ad 200 to 500 MHz Multiplier 0hiA4-60004
Ab 260 to 7h0 MHz Multiplicr OBIN4-6G00R
AB 50 to 260 MHz Multiplier ‘ 0515460006
A7 10 to 50 MHz Multiplier 05:364-60007
A8 Filter Switeh 1h354-60008
A9 Filter Selector OR364-60009
Al0 Input Control 051354-60010
All Counter (-Converter} Intertnee 0%364-6G0011
Al LOs1F (Loeal Oscillator £1I°) (Option ¢11) 05:364-60u12
Al3 Bus Interface (Option 011) 05:354-60013
Ald Matherbaird 05:354-60014
AlD Schmitt Trigger 0530460025

5-5. IN-CABINET PERFORMANCE CHECK AND SELF-CHECK

6-6. In-Cab..at Perdormance Check

5-7. The performance check (Tahle 5-3) and test card can be used to verify proper operation of
all circufts of the converter and muy also he used:

As part of an incoming ingpection check of instrument gpecifications.

n.
b, Periodienlly, for instruments used in sys* .ins where maximum reliability is importont,

c.  Aspant of a procedure to locote defective circuits,

d.  After any repairs or acjustments and before returning instrument to regular service,

e.  Asa permanent record of instrument maintenance perforined. The test record pages ore

perforated and mny be reinoved.
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5-8, Sell-Cheuk

£ A selfecheck procedure is given in Seetion 1} of this manunl, The self-check proce fure does
now require any test equipment, and it can he used to determine the general condition o the con-
verter without inpul test signils,

5-10, RECOMMENDED TEST EQUIPMENT

5-11 ''nble 65-2 lists the recommended test equipment for the converter maintenance,

Table -2, Recommended Test Equipment

Instrument

Cnaracteristics

Spectrum Analyzer
tincludes n, h, ©)

n. Display
b, R Tuning Section
¢, I Seetion

Sweep Gucillator
(includes d, o, 1)

d. ILF Deawer

e, I Module

f. RI Module
Sigmiil Generator
Logic Probe

Resistive Divider Probes

Non-Metallie Tuning Wand
Non-Metallic Tuning Wand

64 Coanxial Cable

500 Ceaxinl Cable

600 MUz to 1.6 Gz Hange

10 Mz to 40 Ghe

0.1 to 2 GHz

18 to 1.2GHz

50 kllz to 606 MH2z
Neteets I'T'L Levels

6008} Input Resistance (when
terminated by L)

Any length
1.0 inch

(I) male SMA connector
(1) male N connector

(1) female right angle SMC
connector
(1} male N connector

Recommended Type

- a———

HE r
HI? BAHHA
HP 8605218

HE FG20A°

HI 86211
HP BE320A
H1' 86:30A
HP GOBA
HP 105267
HP 10020A
or

HP 1120A
(with power source)

*See Note In Table 5-4

h-2
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Table §-3. In-Cakinet Performance Tet

Sut the HHGA POWER switch to ON,

Press the DGA RESET switch,

Purlorm the Self-Cheek procedure given in the 6346A Operation Maminl.
NOTE

En all following tests the Converter CONY SIGNAL
lump should be on when an adequate level and
frequency signal s applied to the INPUT connector,

AUTO AND MANUAL FREQUENCY AND SENSITIVITY
SPECITICATIONS TEST
Range: 16 MHz to 4 Gliz
Sonsitivity: 70 mV 10 d3m} minimum

a. Set the HBA and Converter controls to the standard positions as listed in Para-
graph 3-29.  Set the Converter AUTO/MANUAL switch to AUTO, and set the
CONT WAVE/PULSED R switeh to CONT WAVE,  Set the i340A POWER
switel to ON, Set the GATE TIME to 100 ms and sot the DISPLAY POSITION
to AUTO.

CAUTION

DO NOT APPLY A SIGNAL WITH A POWER LEVEL
EXCEEDING +20 dBm (2.2 VOLTS) TO THE CON-
VERTER INPUT CONNECTOR,

b, Connect an approprinle sighal souree for 16 MHz to 4 GHz range ot -10 dBm out-
put level to the Converter INPUT connector.  Vary the froquency of the signal
source from 156 Mz to 4 GHz,  The AMOHA should display the signal cource
frequency,

c. Repeat step b owith the Converter CONT WAVE/PULSED ILE. switch set to
PULSED R The 545A should display the input signal frequency,

d. Set the Converter CONT WAVE/PULSED ILE, switch to CONT WAVE. Set the
AUTO/MANUAIL switch to MANUAL.  Press the Converter RESET switch,
Chuange the signal source frequency sottings and the Convorter BAND SELECT
switch necording to the following table,

Signal Frequency st INPUT and Number of Times BAND SELECT
Correcl 5345A Display* : Switch Pushed Aller RESET |
ih MHz Nune
HJo Mliz None
H1h MHz !
770 MHz2 I )
760 MHz | 2 '
LO26 MBz P
L410 Giz B
1.5.'3 GHz ]
ol GHz el
2025 GHz 4
2.010 GHz h
2,625 GHz H
2,610 GHz ]
3,020 GHz 6
3010 GHz 7
3.025 GHz 7
3.6 GHz 8
1,025 GHz L 3

*Ounly significant digits shown,
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Table 5-3. In-Cabinetl Performance Tesl {Continued)

in.

C,
d.

e,

g

ho LOLFOPTION 01 TEST

If the Converter to be tested has the optionnd A2 Local Oscillutor ¢+ FF nssembly in-
stalled, the following test should be performad to determine if the A2 assembly will

upornte carrectly,

In the preceding test the 100 MH2 signnl represents the intermedinte frequency of n
micrownye receiver and the 2.7 GHz signal represents the receiver 'ueal wseillator,
The 24 GHz display represents the tuned frequency of the receiver, n this ense, the
receiver loenl oscillntor is pssumed to be above the tuned frequency. [ the +I1F/-1F,
5In4A switch had been set to +{IF, the display would have been 2.8 GHz and the re-
ceiver loenl oscitlator would have heen below the tuned frequency,

Set the 5M6A and Converter cantrls to the stondard positions given in Parngraph

3-29 except sel the Converter renr panel LOIE switeh to ON and set the «IF/-IF
switch to -J¥"

Sot the Converter AUTO/MANUAL switeh to AUTO.

Set the meurlur_(.‘()l\"l' WAVE/BPULSED R, F. switch to CONT WAVE.

Set the H340A POWER switeh to ON,

Ciomneet o cignnl generator sct to 100 MHz at 1 dBm to the MBA CHANNEL A
input copnectoy,

Conneet o signal generstor set o 2.7 Gllz ot 1 dBm to the Converter INPUT
connoector,

Press the 6340A and Converter RESET switches.  The mMHA should aisplay
2.6 GHz,

5-12. PERFORMANCE TEST CARD

H-13. The performunce test eard may he used to record results of the performance tosts,

5-14. ADJUSTMENT PROCEDURES

H-16, The procedures for nll ndjustments required to obtain optimum performance with the con-
verter are given in the following paragraphs,

5-16, Recommended Test Equipment

h=17. Tuble H-4 i+, a list of recommended test equipment for the converter adjustments,

5-18, Test Point and Adjustment Locations

H-18. Photogeaphs in Section VIII show the lecations of alf test points and adjustment locations,
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PERFORMANCE TEST CARD

HEWLETT-PACKARD MODEL 53544 Tosts Performed by
AUTOMATIC V' "QUENCY CONVERTER Date

Sortal Now oo~ .

4

b,

'DESCRIPTION CHECK
AUTO AMID MANUAL FREQUENCY AND SENSITIVITY SPECIHFICATIONS TEST
Test Rewull
b. 16 MUz to 4 GHz input at <10 dBm AUTO - LONT, WAVE e

e, 16 Mz to L GHz input nt -10 dBBm AUTQO - PULSED BRI
d. Manunl;

BAND SELECT INPUT FREQ

0 1 MHz

] 500 MHz2

1 h16 MYz

1 iTh MHz — e
2 760 Mz -
2 1.6 MHz

3 LU0 GHz

! 1625 Gliz

4 LOG1O GHz

4 2025 GHz

h 2.010 GHz» ——
h 2,625 GHz —
[t} 2510 GHz ——
6 3,026 GH2, — .
7 3.010 GHz e e
7 1525 Gz

8 4010 GHz

B 4,026 GHz

LOE (OPTION 011) TEST

g MK MHz ot 5345 input, 2.7 GHz at 5354 tnput —

b-dn
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Table 5-4. Recommended Adjustment Test Equinment
Recommended Type

[nstrument Required Characterislics

BAO66, BH62, and 141°T"
Display Section

Spectrum Analv.op H00 Mz to 4 GHz

Signnl Generntors Lo Mz Iy *B620A/B Sweep Ose, witls
i BRAA R Sectinn
4 GHz 2) SGIUA/B

Logie Prolw Lopzic Stat . Tests HI' o620
LOOIOA (700 MHz Passive
Probe) or 1120A (6500 Mz
Aptive Probe) with power
wulree

Input ympedanee of K008 or
greater when terminated in
5O 6o Mty freq, mnge,

Resistive Divider Dyoles

Tuning Wand Any tength, nonmetallje

Tuning Wand approx, L-14" long,
nanmetallie

Cable 60 ohim conx, male SMC to N

Cable 60 vhm conx, femnle SMC
tright angle) to N or BNC

Cable Btk olim conx, male SMA to N

605} feedthrough In BNC housing

100 pf enpmcitor In BNC housing

Sampling Scope 3 GHz I8LLA 1B GHz Dlug-in
(Sampling)

Oseilloscope Display 1BUC/182C Oscilluseope

Vertieal Amplifier Plug-In 60 Mz ES01A Dual Channel Vertf-

enl Amplifier (60 MIz)

Time Base Plug-In Caompatible with Vertical 1B21A Time Base and Defny

Amplitier Generator
Feed thru Sampling Head + Gliz I432A Sumpling Hend
OPEN ENI WRENCH T HP Part No, B710-05:4
QPEN END WRENCH 6/16" HP Part No. 8720-0015

*NOTE. A very wideband source such as the Model 8660A, I3 synthesizer with BG602A Plug-In is
not o recommended substitute for the fundnmental oscillator type B620A signal generntor, With
such n wideband source applied to the widebnnd plug-in, any instantancous random event from
the synthesizer noise Hoar will e measured as a count if nbove the plug-in triggering threshold.

b-b
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h-6

5-20, A7 10 lo 50 MHz Mulliplier Adjusiment Procedure

5=21, Use the following procedure to adjnst the A7 10 to 50 Mz multiplive for proper uperation.

i,

[ A%

d.

LN

h.

Set the SH50A spectrum annlyzer s follows:

PROQUEIIEY oot ettt Mz
Bondwidth ... ... ..ol R I 100 kiiz
St WHALI v e e 10 Mz Div
Input Alten ... int e e s .20 dB
Senn PIme e e 0 muee
Tagg Ref Taovel oo 10 dl3

Switeh H40 counter off and digconnect the H345A 10 MIE2 input to the H354A converter
located in the eounter URMH-60008 3 *PLUG-IN",

Insert o LG MLz +7 A1 signal o the converter by connecting the gignnl generator to the
eonxinl eahle disconnected §n the previos step, (Maole SMC to N)

Switeh B46A on, Placs speetrmn analyzer probe tip at XARCH with probe grounded nt
XAG),

Tune the variable capoeitars A7 C10 50 Mz 1", A7 CLb 60 MH2 2 and AT CLT 50
MEz 3" Tor o maximum 50 M2 signal as observed on the spectrnm analyzer, Repent the
procedure to oltain an optimum setting.

Decrease the 10 MUz signal ger erntor amphitude to =10 dBm and ajust ATC3 10 MHz"
for maxsmum 50 Mz outpot lever,

Inerense the 10 Milz sgignal generator amplitade to 0 (dBm,  Adjust A7 C14 60 Milz 2"
and A7 CI7 "0 MIlz 37 for o maximum 60 Mz output. The 60 MHz signal should be

approximately 0 dBm,

Using n tuning wand or other insulnted toal prase lightly on the side of each warinble
capneitor, ‘The output must remain constant,

Disconneet signal generntor and return civenit conneetions to original condition.

5-22, A6 50 to 250 MHz Multiplier Adjustment Procedure

5-23. Use the following procedure to adjust the AG 10 to 260 M2 multiplier for proper operation,

i N

b,

[

Bot the 85573A upectrum analyzer as follows:

Frequeney ..o ae e s . 300 MEz2
Bandwidth ............. L e e e e o 300 kHz
Sean Width ... e e e e e H Mz Div
INPULALLOD oo 20418
S LI L e e H msee
Log Ref Lawel ..., f e e H10dB

Conneet spectrum analyzer probe through a 508 land o XA4Z), Ground probe ut XA,

Tane AG CG 60 MH2", C11 960 MEz 1", and CI4 "260 Mz 2" for o maximum 250
MUz output level as observed on the spectrum annlyzer,  Repeat so as to abtain an
optimum setting. ‘Uhe signal should he approximately +3 dBm with the 200 and 300 MHz
sidebands at least 40 dB below the 2050 MUz level, (Allow for probe attenuation,)

Connect the speetrum analyzer prohe to XAGET) and ground probe at XALB(T). 'The 250
Mz signal should he ot tenst +3 dBm,
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5-24, A4 250 10 500 M.~ - \Jullipller /.djustment Procedure

A=, Use the following procedure to adjast the Ad 200 to 500 Mz wultiplicr for projor aperstion.

i1.

h.

[\

Set the 85060A kpectrum analyzer as fullows:

Froquency ... N e R (R [ P
Bapdwidih ..., ..., s Ve e e Ceeer el G400 kHa
Sean Width ..., ..., e e A0 MIzAdiv
Input Atten ...,......... e e e A0l
SeanTime .o e S s f msoe
Log Rel Level ..., ... R e e . dBm

Remove rigid conxial eable from ALLG to AT and connect the spectrum  analyyer
to AL Adjust A C4 250 MH2”, CL4 600 MLz 17, and C18 *500 Mz 2" for 0 maxi-
mum 600 MUz signal. Output level should be at least “16 dBim. Sidebands shanled he 40
dB down from 500 MUy signal,

Discannoeet the speetrur analyzer and replace rigid coaxinl enble to its originnl position,
Disconneet the vigid conxial eable from A4 and canneet the spectrum analyzer to AL,
The spectrum annlyzer must Le ac coupled with 100 pf or greater. (A Hist of parts to

make o signal coupler nre listed after this procedure,) (Femnle SMC (o BNC.)

Place K364 A in the MANUAL mode of operation,

e,
. Push RESET switch and BAND SELECT switeh onen,
B 000 MUz signal as observed on specteum analyzer should be at least 12 d B,
he Do not reconnect rigid conxin) eadle to ALEJY until nfter the 260 to 760 MUz multiplier
ndjustment,
H-26. Signnl coupler parts lists:
a. LU ptenpacitor 105, BP Part No, 0150007,
b, Housing P Part No. 5020-042),
¢ BNC receptnete HP Port No. 1250-0118.
. BNC erimp pin male HP Part No. 1260-0089.
¢.  BNCR.I eonnector HP Part No. 1260-0052.
i
5-27. A6 250 to 760 MHz Mulliplier AdJusiinent Procedure
6-25.  Use the following procedure to agjust the AB 250 to 760 Milz multiplier for proper
operation,
g, Set the BAGOA speetrum analyzer as follows:
Frequency ............... Cer e, Y [ Y 1 )
Bundwidth ........ T 14 4 73 3 O
Scan Width . .................. ... beavresensens., 100 MHz/div
Input Atten ,........ e e, R T X2 1 8!
Sean Time ........ brere eaeas s B 1 T T s
Laog Ref Level oo e 0 dBm
b, Connect spectrum analyzer to Al4J4 The signal must be e coupled (100 pf or greater) to

the spectrum analyzer.

h-7
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5-8

[\

e,

5-20,
-0,

u,

b,

d.

(LN

K.

6-31.

b-32,

Place the 5I54A in the MANUAL maode of operntion, push the RESET switeh one, Push
the BAND SELRCT switeh twice, ‘The instrament i3 now in the 750 Mz band,

Adjust ARCLE 760 M1z 1" and Cih 760 MHz 9" for a maximun ontput level at 750
Milz as ohserved on the spectrum nnalyzer,

Adjust ABKRT “LEVEL SE'T™ for <156 dBm at 7060 Mz, 1000 and 1260 MH2 signals should
he no greater than -h0 dBm.

Puch 5304 RESET switch.
Push BAND SELECT switch onee, Instrument is now in the 500 Mz band.
Spectrum annlyzer should read 600 MHz at -12 dBm minimum,

Pask RESET switeh, The speeteam analyzer should indicate n maximum level of 45 dBn
n* B0 Mz,

I‘T‘scunnnct spectrum analyzer from Al4d4 and reconnect rigid coaxinl enhle,
A3 \ideo {IF) Adjusiment Procedure
Use the following procedure to adjust the A3 Video (IF) for proper operation.

Disconneet rigid eonxial enble from ALJL and inkert a 630 MUz, 0 dlim CW signal into
the rigid ceax (Mnle SMC ta N).

Set the CONT, WAVE/PULSED LI, switch to PULSED R

Disconneet Nexible eonx from ABJ1 and connect A Asgembly output to sampling scope
(Femuale SMC to N),

Turn instrument on.  Decrense 630 Mz input signal level to ndjust ANR2E “T'RIG BAL”
for muxbmum sensitivity,

Inwert 530 Mz 0 dBm) to A1, Turn ASRI7 “T'RIG SENS" CCW, Turn ARI7 CW to
the point where n clean and stable signai is observed on the sampling oscilloscope, The
signal Jevel should he approsimuately 600 mV peak-to-peak.

Decrease input frequency to 500 MHz 0 dBm). Connect ‘TTL, fogie probe to XANIB).
Inerease the signal Jevel to the point where the logic level goes high, The 600 Mz input
signal should be between O dEm and +1 dBm,

Inerense the fnput frequency to 521 Mllz (0 dBm) and connect Jogic probe to XA,
Adjust ABCT “FREQ ADJ" until the logie level goes low. Rerdjust AJCT to the point
where the logic level first goes high.

Disconnect signal generntor and sampling oscilloscope,  Return cireuit connections to
original state with the exception of ALJL Do not reconneet ALIL until after ndjustment
of the Al mixer,

A15 Schmilt Trigger Adfustment Procedure
Use the following procedure to adjust the A1S Schmitt trigger for proper aperation,
NOTE
Instruments with serinl #1332A000561 through #L332A00068

require n modification in order to perform adustments. Re-
fer to parograph 6~ Test Point Addition,
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=8 Test equipment used:

b,

d,

[t

(148

HP BE20A Sweep Qseillntor
HEP Ba21A R Seetion

HI 1BOA Oseilloseope

LI 1801A Vertical Amplifier
HE 18208 Time Base

Set eonvertey CON'T, WAV S/PULSED RLF, switeh to PULSED R, AUTO/MANUAL
to MANUAL, Push RESE'T switch so convorter is in the 16-626 MHz band.

Set sweeper to sweep hetween 400 und 530 MHz, 0.01 second sweep time and the LI
QUTPUT to 0 dBm,

Connect signal generator SWEEDP QUT to EXT INPUT of ascillosenpe, Set oscilloscope
to FXT DISPLAY and adjust EXT SKENS contre! to get & harizontal trace 10 divisions
wide centered vertically on the sereen, Ground Chunnel A so display {s midposition on
screen. Set oscilloseape Channel A to de coupling and vertien) amp to 005 V/div.

Connveet oseilloscope Channel A to AIATPI,

Disconneet rigid coaxial cable from ALJL and connect the sweeper ILF, QUTPUT signal
into the rigid emaxial eable.

Conneet sampling oscilloscope to A16J2 (right angle Femnle SMC to N),

Adjust “I'RIG BAL" (A1GR6) for maximum linearity on scope display, Incrense level to
+10 dBm and readjust “TRIG BAL" agnin for maximum linearity. Maximum allownhle
display excursions is 80 mV above or below ground between 400 MHz nnd 730 Mz for
drive levels of 0 d3m and +10 dBm. See Figure 5-1 for typical wnveshape,

+BOmVY

GND

BOmvY

Figure 6-1, Typical Waveshape

Set signal generator to CW (250 MHz, 0 dBm). The displayed signnl should have swings
of at fenst 260 mV above and below =400 mV. If necessary adjust "OUT BAL (A16R19) to
obtain proper swings.

Inerense signal generator frequency from 400 MHz to 450 MHz (CW, 0 dBm). Output
should he at least 700 mV peak-to-peak.

Incrensc frequency from 450 MHz to 530 MHz (CW, 0 dBm). Qutput should be at lenst
800 mV penk-to-penk, but loss than 1,0V penk-to-penk,

Set signal generator to sweep between 400 and 530 MHz (-3 dBm) and observe signnl on
the oscilloscope. Change signal generator level from 0 dBm to +10 dBm. Display should
be as in step g, If necessary readjust “TRIG BAL” (A1BR6) so display is linear,

Return circuit to original configuration,

5-4
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5-33 Additlon of Test Polnt lor Adjusimenl of A15 Schmlit Trigger {For Instrumenis wilh Sorlal
Numbars 1332A-00061 throuqgh 1332A-00468)

H-4, In order to perform adjustments of assembly AL and improve accurncy of eolibration, o
test point (AT must e milded o the cirenit

PARTS REQUIRED

Quantity Ral. Deslg. Duscription HP Parl No.
1 ALLR2L Hosistor RIS 3G 1% 07H7-10278
1 AR Resistor ROV 10 OTHT-012
I ALILCLG Capneitor 001 pff O160)-387Y

5-35. Inslailation Procedure
. Remove AlG assembly casting cover,
3, Cut ane Jead of 121 ¢3L161) 1716”7 long,
3. Solder the 116" Jend of B2) to the junction of ALALE, L3, and R20, (See Fipure 65-2.)
4, Soldor B2 CL2K; o CL3 0V side), (See Figure 5-2,)
. Wrap one lead of CL6 (001 ) sround fastening screw to ground, (See Figure 6-2)
6. Conneet the unsoldered leads of R21, R22, and C16 togethey, Solder their junction,
7. The junction of 12, REL, and CI4 is Test Point #1 (TPI),
5-36, At Mixer Adjusimer.t Procedure
H-37. Use the following procedure to adjust the Al mixer for proper operation,
n. Set signal generator frequency to CW, t GHz and power level to 14 dBBm.
I, Connect signal generator to input connector of 3544,
e, 'Turn Al "8 SET” control fully counterclockwise,
d,  Connect TTL Logie Probe to ALLIT(E3). The indication should be o TTL low,
e, Adjust A1 753 SETY elockwise until o 'TTL high is observed on the logic probe,
£ Disumnect the signal generator from the input,

i, Set the 86606A spectrum analyzer ns follows:

Frequenty ..o e HOO MHz
Bandwidth ....ooovvi i, Ceveans ey J300 kHz
Sean Width .. oo e e 100 Midzsdiv
Input Atten ............ v e e e 20 dB
Scan Time ..o, s e ke e .. D msee
Tog Ret Level ooooooeena oot e e verees. RO dIIm

h,  Conneet the spectrum analyzer to AL; L (Right angle female SMC to N.)

Sut the copverter to MANUAL mode nnd push the RESET nand BAND SELECT switches
onee so the counter is i the 615=77H MHz band,
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oA ATC D i Ay NOTUH ALK fore o sinimem Jeved 500 A senal on e
sperev ey aer The signnd shoubd Y less than <955 dBm. 1 the Tese]d s loss i 45
dBSmy do o adyusl ATCRT O Avenss v thes adpustiment e diffienldt

koo Bsertan 200 GH L symal st =20 B o eonver e INPUE conmectar,

Lo Pusl BANLe SELET o oneh five thines b the 20 G bamd The - il s olwerval an
sprectrum analyoer shoand bee S00 M2 oo d B,

e Push BAND SELECT switeh to the o M band and tasert o 8z a0 220 din. sipual as
ohserved an spectmm analyzer should e o QB

R
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Fiqure 65-2, Tesl Paint Addition
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6-30. Al Swilchable Fliter Adjushnent Pracadure
f-9). Use the following procedure to adjust the A2 switehable tilter for paoper operation,

i

i Nel the BOGA spectyuns analyzer g follows:

Bondwidth ... 0 0 oo e e H00 klz
Seon Width . .. o e 100 MUz Aadiv
Senn Time L 0 e e e e Coe MO misee
Input Alen ... e e 20 di
Lage ol Lovel o000 oo e e voives e D dBm
1

b Diseonneet vigid coaxinl cable from ALEL  Conneet spectrum analizer to rigid conxial
cable g0 an o observe A2 filter output ot ALEL (Mole SMA to N

e Dlace the 504A I the monual mnde. DPash the KESET switeh and BAND SELECY
switeh onee.

d. Set the speetrum analyzer frogquency to 500 Mz The switchable filter signal shauld he
000 MITz ot =20 dBm, -0, <4 dBm.

Push the BAND SELRECT switch once, Set the spectrum analyzer frequeney w 760 Mz

o,
The display shidd read 769 Mz ot 220 dB3m £2 dDm,

[ DPush the BAND SELECT switeh unce, Set the spectrum annlyzer frequency o 10 GHz.
The displny shonld indieate 1.0 GHz at =20 dBm, 560 MHz sidebands shoold be down at

Jeast 40 dB.* ;

Push the BAND SELFCT switch ance. Set the spectrum analyzer to 1.6 GHz. The Jovel

3
shonld be at lenst ~20 43nm =2, <4 dBm with 600 MHz sidebands down at least 40 dB,

b Purh the BAND SELECT switeh once, Set the speeteum analyzer to 2.0 GHz. The level
shonld he ot least =20 dlim, -2, v dBa, and the 500 Mz sidehands should he at least

10 1.

i, Dush the BAND SELECT switch onee. Set the speetrum analyzer to 06 GHz The level
should Be at =2y dim, =2, +1 dBm with 500 MHz sidebands down ot least 35 d13,

i Push the BAND SELECT switch once, Set the spectrum analy:er to 3.0 GHz. The level
should be at =20 dly, <2, 1 dBm with 600 M2 sideboands down at least 35 dB.

k. DPush the BAND SELECT switeh once, Set the spectrum analyzer to 3.0 GHz, The level
should be at =20 dBm, -2, +4 dBm with 500 MHz sidebands down at 15 dB.

5-40, A2R4 SPEC GEN LEVEL SET Adjustment Procedure

=11, Uge the following procedure to adjust AZR4 for proper operition of the A2 comb generator
tspectrum generator),

i, Remose converter from counter.

b,  Discannect rigid conxial eable from ALY, ALJL and AL

¢, Unsoloer the four wire cannections to the Al mixer,

d.  Remove the 4 serews that secure the Al mixer to the converter chassis,
e, Remove the AL mixer from the converter,

*1f the signol level at 1.0 GHz i= less than ~20 dBm an adjustment of AZR4 is necessary. Refer 1)
SPRC GEN LEVEL SET Adjustment Procedure (A2104).

H-12
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£, Connect the spectrm annlyzer to ALRL The speetr s analyzer should he ilroly sot
according to the A2 awitchnbld filter ndjustment proccdure, step (a)

#e Switch the 8340 POWER switch to ON. Push RESEE swit h onee sud BAND SELECY
switeh to 1O GHz band,

h,” Adjust AR fur n 1.0 GHz signal at =20 dBm with 500 MIEz sidebands ot least 40 41}
dawn, :

1. 'Lhis completes the adjestment. Diseonnect all tost equipment. reconneer sl wires nnd
citbies in the eonvertor,

5-42, TESTING CONVERTER DIGITAL OPERATION WITH THE ASM (ALGORITHMIC
STANTE MACHINE) TESTER

h-43, The ASM (Algorithmic State Machine) Tester (part <f the 10596A Serviee Kit) mny he v
to test the dinitad sections of the converler,

6-44. "The converter test with the ASM tester uses three 515 program routiner, D1 DATA, K
DATA, and DISPLAY STORED, The rontines are used by the counter ns follows:

. PI DATA Rovutite (Prograim Address 150).  The PI DATA routine fs teigpered for
exeeution during the fivet B346A processing cyele when the converter Is in MANUAL
mode and the BAND SELECT switch is pressed, or nnytime the 6i45A RESIET switch is
pressed. This halds for all converter hands except the 15-525 Milz band, in which case
the X DATA routine ic executed. If an Video (IF) signni is present at the autput of the
converter, the counter will go into its K DATA routine niter the fivst processing cyele,

Tnble 5-5, ASM Tester INPUT TO DR Address 150

Iats Bit 16 16 14 13 12 1L 10 9 8 7 6 6 4 3 21 BIA LO Uand
ASM 00 0 0 0 0 B Q00000000 Hoo Ml
Tester 0 0 0 0 ¢ 0 75600000000 70 Ml
Display 0 0 0 0 0B doo0onDo0 00 1.0 GHz

@ 0 0 0 0 B OO 0009 0g 000 2.5 GHa,

¢ 0 0 2 000000000 20 GHz

0 ¢ 0 0 0 2 5000000000 26 GHz

0 0 0 00 3 00000000 O 1.0 GHz

0 ¢ 0 0 0 3 5000000000 3.6 GHz

b. K DATA (Program Address 521). In MANUAL made the K DATA roatine s executed
ofter the first H346A processing cyele whenever the eounter s to make n measurement of
the Video (IF) fivm the converter or when the converter is in the 15-525 MHz hnnd.
When the converter is in AUTO mode K PATA is exceuted nt all times, Data is transforred
ag shown in Table 5-6, .

, i Table 5-6. ASM Tester INPUT TO DR Addiess 521
Data Bit 16 16 14 18 12 11 10 0 8 7 6 b 4 3 2 B354A 1.0 Band
00 0 0 0 0 D000000000 0 MHz
ASM 9 0 0 0 0 0 50000600000 500 MHz
"Pester " 0 0 0 0 0 765000000000 760 MHy,
Display 0 0 0 06 0 I 0000000000 1.0 GHz
0 0 0 0 0 1 5000000000 L5 GHz
O 0 0 C 0 2 00000000200 2.0 GHz
0 0 06 0 0 2 5000000000 2.5 GHz
0 0 0 0 0 3 06000000600 3.0 GH::
0 ¢ 0 0 0 3 5000000000 35 GHz_ |

b5-13
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N-4t.

[\N

DISPLAY STORED (progeam Address 660)  The Display Stored routine s exeented
during the first procesuing eyele when the canverter is i the L1 mode of aperation,

Checking LOtF Operating Cycle
o eleek the LOIF operating eyele perform the following stops:

Set A40A cantrols as mollows:

CHEURK/COM A/SER 0 o CHECK
A UM . e s 1l see
DISPLAY POSITION o i e v AUTO

Sec oA controls as follows:

AUT/MANUAL oo v e MANUAIL
LOLR Ve ON
L 1 ] I
A NORSAL TEST switeh .00 oo, NORMAL
DISILAY CONTROL, oo NORM (L,O+VIDIQ)

Proceed with Table H-7:




Mindoel S301A
Maintendanve gl Serviee

Table 6-7. Checking LGIF Operaling Cycie

ASM Tasler Display ) :':‘ﬁ:':: LG IF Qperaling Cycle
O CONTENTS O)F )t g Iam AU stares obd displas
Sanmw s 0 display sept frodn vannter durisge st

tirst converter prcessing; ke
During second provessing oyl
the ol drapliy 1= 1pnonst

DOANPUT TO L Converler 2l Converter sendds sehocti] Fa)
LO) Hand K DATA | band o counter durng firs
Datn it Houtine | eonverter procesmng cvele

Opt AT EN ALY pn 121 hugho
Capverter sends stonsd | o) dara
L I T T T I B € R O U { B B I I S R VB U I A IR T . _ o eouliter durmg sonne poor
U % ud Lo ngnga 0 Mty corsing eyele, Opr A N2
pib s low).

(KT PV TN 1 B OO P N S FV R L O IR B L

L DN Y I ¥ T | N { N ¥ IS S d IO 1 Y T N S I VY I U 3

D0 0 w0 0 o Gn0 g S kM

oo a0 4 o0 4 T 000 n0uui

OO0 0w FABUROG gy S TOEMH

L I 1 B 7 Y { B 7 v audaoa0ny g

oo 0o o T ga0gunynn * L0GH:

g oo w0 1 h oo ouiya
. 1. 630G

{120 T ¥ JN ¥ NN § I SN | O 4 Y O ¢ T O I 4 IO 'Y}
L L A U L
T T TR R A A N TR I R R 20Gl

OO I T U I 1 O I B Y A A I Y
Hhonagnug00n Yo

{4 I R | B | N}
L B N ) T B |

I I I B RO TR R T S
T R R R O R R N Gz

[ T A | ) Y S« T (I A VI I Y B VI { S VA 1
4 0 0 0 3 s 00000y

= I
.

2htHz

* AL GH:z

d 0 CONTENTS OF DR L6l Counter sembs L) data by eon
The disploy aiternates between twa sets of verter during the tirst process.
slata. The anly ane necepted by the converter g eyele, Countor romds 1,0
1 thut transferred duping the Birst process- dota 11 o converter during
ing eyele, secnd processing «xels. Cop-

Dot Lt Convertor verter iginres data.
| T 15 T 1 T T O T {1 I SO 1§ S S L | 1.6) Band

0 8% g4 9 0 g 3P 9800000080
o0 g 0 o0 2oy

I R R R R BT R U I T _
00 B 0 g0 0TonNNNDB 0D fik) Mz

oo 0 D0 0 B HGB0000 0
oo 0 0 houny i

L | N O I U Y I I I I |
) 7§ B ¢ R | | Y A Y A ) B I A T Y I E I

[ 21 | S 1 I Y B S T B A T O VI B IV I Y I
% 0 9 00 | TH00000000

0 0 3 9 2 tovonoognay
v N g 0 2200000000

. 0 Mz
T M

* LGy

* 1.6 Gl

3
¢ R0GH:

b 0 g9 0 0 L 009000000 26 GH
L I O A A I =0 Mz
00 U0 0 dF Loy ony 30 GHz

9 0 0 ¢ g R0 ay

a0 N 3 oD s 45GH
O 0 00 00 ATONODOODD Har Erbia
3. INPUT TO DR R0 | Converter sends ald display ty
Sume us 535 Display Display | eounter during first | mcessing
Stored | cyele,
Routine

*First wupper) display occurs during first processing cyele, and second dower) display oceurs during seounid
prcessing eycle.

b-1h
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B-47, TROUBLESHOOTING PRUCEDURES

O-4M,

Troubleshonting procedures e the converter ave given in the following charts and tablos,

Table 6-8, Troubleshooling Chackoul Procedure

1

h.

-3

LL

Ensure that o known working 530 counter is vsed,
Bot Hibdh s follows:

FUNCTION switeh ... e e PLUG N
CHECKCOMASERY oo e sk
DISPLAY POSITON .o AUTO
G TIME e s I ms
SAMPLE RATE ... 0 0 o Midposition
Sut /304 as ollows: ‘
AUTO/MANUAL o, . MANUAIL
CONT. WAVE. PUILSED RYE .o CONT. WAVE
DISPLAY CONTROL ..o NORM (L.O-VIDEO)
LI e e e e OF

Push RESET button, 5345 display should be all zeros, ARM, Hz

Push BAND SELECT pushbutton switeh onee vounter display should b
Repent step 4 fu the following bands: POBONUI - M1z, ARM
: - ' K 5 THOA00000 MLz, ARM
LOnouoonaon Gz, ARM
1LAN00IOONN GEz, ARM
2000000000 Gz, ARM
2H000000000 Gz, ARM
Joo0oaonoon Gz, ARM
SA0000GO000 Gilz, ARM

I1 the 6364 fuils any of the above tests go to CHART #l,
Push RESET buttan unee,

Insert 260 MHz <13 dBm) into the converters INPUT connector. Display should rend
260 MUz, Gate light flaghing, CONY, SIGNAL light on, Repeat fur the signnls listed
below, Push the BAND SELECT switeh for the approprinte band,

GOO Mz (-t dBm) 600 MHz 1.0 Band
900 MHz (10 dBm) 760 Mz LO Band
1LAGHz -10 dBm) 1.0 GHz 1O Band
LA Gz -10 dun) 1.5 GHz 1O Band
23 GHz (=10 dB3m) 2.0 GHz 1.0 Boand
48 Glz (<10 dB3ny) 2.6 GHz 1L.O Band
1 GHz (<10 dBim) 3.0 GHz 1.0 Band
38 GHz (=10 dB3m) 3.6 Gz LO Band

I the instrmnent fuils the above tost go to CHART #2,

Change AUTO/MANUAL switch to AUTQO. Repeat Step 7 without pushing BANID
SELECT switeh.

Set DISPLAY CONTROL switeh on rear panel to LO-VIDEO. A 3.8 GHz signal s
alrendy present ot the converters input from Step 8, 6345 dispiny should read 3.2
GHz.

If instrumoent fnils step /11 go to CHART #6,




6-1, INTRUDJCTION

SECTION VI

REPLACEABLE PARTS

Mool 51044
Reploceahle Parts

-2, This section contning lists of replaceable parts, informntion for ordering, il o general
deseription of the HI* paret pumberine system. Also included is a list of abbrevigtions used in the

purts lists,

6-3, REPLACEABLE PARTS LIST

-4, Table 6-1 lists repleeable parts for the standard instroment without options,  Parts are
listed in alpho-pumerical oedor by reforotice designavon starting with Al and ending with
chassis and miscellaneos parts, Table 622 Nists reploecable parts fur Option 010, Table G- eon-

Ling a list of manoticturess and their codes, Figure 6.0 shows the mechanieal ports,

G-h. The roplacenhle parts inelude the following informouon:

o Reference designator ovhen applicable).

b, I part nmmber,

¢ Total quantity (QTY) used in the instrument. The quantity appears in the GUY column
the first time that the partas listed, Table 6-1 gives QTY 1or the standard instrumoent anly,
To tabulate o parts list for an instrument equipped with options, add and delote the parts
deseribed in the aptinn tibles,

do Derenption of the part tsee list of abbrevinsions),

e, Typienl manufieturer of the part in o Gve-digit code see st of manufoctiteers in

Table -4},

I Manufucturer's part number.
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G-6, ORDERING INFORMATION

=70 T ohtinn veplacement parts, addiess arder ol aquey e voe Jocal Hes e -ackaed Sales
o Sersviee OFfes esee lists at vear of Uis manual tar adhdvessesc Tdennty pairts by their How et -
Packard part mumber

(-8 Toohtwn o part thot s not Dsted, el

a, lostrument nudel number. i
b Instruiment serind nunher -
. Deseription of the part.

. Funetion ol location of the part.

6-9. HP PART NUMBER ORGANIZATION

G-10. Althoueh there are some vorintons wied exceoptions, the llowing number categorie
penerally doseribe the cuppent TP sysuan of parts identification,

6-11, Component Parts and Malerinls

G-14 Generally, the preiis of P part numbers idontifies the type of doviee. Fight-digit part
numbers are used, where the foue-digit profix sdentities the type of companent, part, or materin
and the thur-digit suffis indicates the speeilic type, Following is o list ol some of the mare
commanly used prefises for eomponent parts, The Jist includes HE manufactured ports and
purehinsed parts,

Prefix Camponenl/Parl/Material

- Capacitors, Variable imechanical)

Upt. Capaeitors, Voltage Variabde isemiconductor
HES Capaciters, Fised

L H0)- Copaweitors, Fised Nun-Eleetrolytic
016t} Capasitars, Fised

11K Capaeitars, Fised Electrolvtic

IRRIE Insufating Materinls

SRE(IN I=ulntors, Formed

thiTa- IKnobs, Control

IRETV sSpacers nmd Standofts

Uh10- Crystals

0478 Adhesivos

(0= tlelays

O f- Fustepors

G74- then O778- Hesistors, Fixed tnon-wire-wouned)
O511- thru O831- Roeststors (wire-woundd)

f200- Sockets for companents

1200~ Hoat Sinks

120)- Connectors ¢REF e related parts)
120 Cannectors (non-RE and related parts)
1410 RBearings and Bushings

1) Hotteries

IRd- Monalithie Digital Integrated Cireojts
LR Maonaolithic Linenr Integrated Cireyits
[5W)- Transistors, Germanium PN

T Transistors, Germaniuvm NPN

15054+ Triansistors Sthean PN

[Ny Tranststors, Silienn NN

180 - Frobd«Etiecr Transistors
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Rephaceable Parts

v

P thew 1910 Phoges
PR hra PHOY - Vaeuum Tabes

[tith) - senveanductor Plistasensitive and Laghe-Fastong Diodes
ot thrn A1 Switches

RIS Cables

L. Trinstennrers Cols, Chokes, Induetars, amd Filters

G-Viio o example, DsSb-0087 ER3-0220, and ISAE-tHO2 nre ol NPN transistors. The first twa
are sthiean aml the Jost s germaninm.

G-14, Genurnl Usage Parls

=10, The tellowing L=y pives the peelixes for P menufnctured parts used i several instey:
ments, g, ande fegnes, fenl, top and hottom covers, ete, These aree eight-dint part numbors
with the tour-digit prefia sdentitsing the typo of parts as shown below:

Type of Part Prelix

Sheet Mt SR~ e Sb)Y-
Muched DRt -
Mol OO Ly S0
Arremblivs U6 Lo 07 -
Companents NI ST

-1 Far exomple, power splitter 308700V = o compoanent and pe boapd support H040-0170 §s
e molded part,

6-17, Specltle Instrument Ports
G-15 These ore HE manufnetured pares Tor use in individua) imstruments or series of instrumoents,
Var these parts, the prefix indicotes the instrument and the suffix indicates the type of part, For

o tample, 0HO0-G000 ik ap assembly wsed in the 5340A Paollowing is n list of suwflixes com-
manly usod.

Type of Part P/N Sufiix

Shot Metal TR oy =0R10Y
Machined SR ey <SHHHY
Muolded =JU000 tg -4 499
Arsembly -HO00N {1y =044
Compement =RUUIKY Ly -

Phicumentation  <tHIOME Gy <B4
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Tahle 6-1, Replocenble Parls, Standard Instrument

Batoranca , Mir i
HEP Part Numbar] Uty Duscription Codu MIr Part Nunher
Dasignation ade
Janmn st Bt e i e . N (— —_—
Lx} CR A 1 LA LR RN ] FRaBe I R
LYY Ve mte N LAVECIY Rav by LB #=,07 Slgmube P21} MeYrlatn
bt [ ERRE N Y A CRFALYER=F Ry LIFR a0 Somy e NI rieaste
[ IO Y] 3 [TEIN D R N DO LT NN BN 1T RLTY I A=t
T Chhvetasl D JN | P N TR TN IV TSN B AL I HESSL TN
LN D) batrleuh)g 1 LY X4 R IYh Plegaayy
L) beBaein)y - LEAREPLe, (1l FETEN TR
LAY (LTS 3] 3 LarLs asty LD MERERIRY) .
1
R RIHNHE 3 LTy REREE axbyy ak ) LYY PLALETHNLI ]
AT LIS I COWEky BEBpE RVSE, RLFE FEPY A LTRROA TN ;
PLRLTEFENELY } ey, MENpL SRR Ll LERRE L i
|
!
(ST Y] [ LT TR | AR ASEY ATPLAUATON QUTLCTYR Jannn AT LRI
ALAICH flec=lt, ¥ LEFACITCR=FNL adulh o=l qlwytir, EEY LTS ICLOLRLY S SR ST ]
AT Clel-aies [ CREREITCR=-FaC JeT e it “Jpyicr FEYETS LR N R ]
2131 BRI TS g CAPCLICR NNy (b e=0Ct 3t N2 ERSEY [RAHIRF LY NIEET N
FlRiCa (S UDERT -1 CRFECRICK=FaQ) S pFe=Q0 iyt bR TPUEN | ST LA TaIT]
Ala)ct 113 LTS ST 1 I R YT PR B O NUEYD] GhRTeppTa
BLAJLE 3 CobRCEEuR=Fan o0 hybe-ddF Lo nyix, ELLTY ML LA
LY TN [SIFIVE VS 1 LWEVUEy SE ETRY Fasn)is EEYY Lbbreng gy
RiRpLE. IRDIE A ¥ 1 ) SELLE G SOt Ty NI L RO R
[TITCN ity =Jgal ' CECREE JERERE %o dly vy} oak ®AX Q) LRI R ST R L]
EiplEL ir wey 1 FESISTUR-FDP am 8p 0% rg Tipngppe LI [LEGLL) =
KRR AL R A I CrLISTURY wAFy Trmky S0 IRR AF i Mhars Slasap Py
Ahhik} (S LR EILE 1 RETEAY BB B J8 o e b PRIA 2R Lakar VI T NS RN
ALEIE S MR LTS T ! WEYIAIVRE CR)E, |G pe « FAEN LS AR BUN Y
APEYRY Critd=junty L) LY TERbRt) ™ AP L %e (0 TuPLLAR Lk LALgn
EldIre RLEIERY T 1 FUCIYTUOW CBEy TR, ) i SERB RLATERY RTNT]
L JEILES ERERT LY ] RERINTCR=PANY 8,00 YT L %e 1T bpwy) A at o rukpes
(2130 CE IR L s H [ SN RAN ALY | N L NP P LR DL
(37111 [(CLEELYINY LY NEIEAEH AR TN PO R I TR VT R 18 LIPS IRy WL
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"Tahle 6-3. Manufaclurors Code List
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SECTION VII
MANUAL CHANGES AND OPTIONS

7-1, iINTRODUCTION

7-2. This section contnins {nformation nhout manual changes and options nvailahle,

7-3, OPTIONS
Td, Optirfm 011 is availuble for the 5354A converter, This option s deserived holow,
7-5, Optlon 011 adds two functions to the converter:

L. HP Interfuce Bus (MI-IB) divect to the converter through a rear puncl conneetar,

2. LO:F display of local oxcillator glgnnl frequency with I signal frequency ndded (+) or
subtracted (-),

7-6. Opllon 011 Remote Programming

7-7. Remote programming of the Gption 011 is deseribed in Section [1,

7-8. Oplan 011 Operoling instructions

7-0. Operating instruetions for Option 011 are yiven in Secetion 111,

7-10. Opflon 011 Thowry aof Opasallon
7-11, Thoory uf operation is given in Scetjon IV,

7-12, Qptlon 011 Replaceable Pars
7-13, Replaceshle Parts for Option 011 nre lsted in Table 6-2 of Section VI,

7-14, FIELD INSTALLATION OF OPTION 011

7-16, The purts and nssemblies that ore included in Option 011 are Hsted §n Section VI in Table
G6-2. Refer to Section VIII for the Option 011 leeations, individunl photographs, schematic dio-
grams, and wiring diagrams,

7-16. Perform the following steps to install the Option 011 parts and assemblies in the converter,

n.  Remova the four screws holding the small blank panel on the back end of the converter,

b, Using the rame screws ond nuts removed in atep (), inatall the LOLIF panel in place of
the blank panel, Refer to the rear panel photograph in Section VIII for orientation of the

panel,

. Cuble W10 is conneeted to 86 vnd 87 (LOF switches) on one end; and to a plug, P1, on
the other. end, Insert the W10 plug, P1, into receptacle Al4J0, Observe the black wire !
W10 must be near the "BLK" lettering on the board,

d.  Put the AL3 printed circuit hoard into receptacle XA13 of the converter,

e, Cable W11 is connected to the INTERFACE BUS connector J3 on one end, and to n 16
pin plug on the other end. Insert the Wil plug into A13J1. Observe the W1l blue wire
must be near the side of the converwcr,

f.  Putihe A12 printed cireuit bonrd intn the XA12 receptacle of the converter.
g, Check proper operation of both aptions.

7-1
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7-2

7-17. MANUAL CHANGES

7-18, I'hls manual applies direetly to Model B354A Automntie Frequeney Converters with serinl
prefix I616A, See paragraph 1-10 for serinl number ldentifiention. For newer instruments,
change sheets are used o update the manual,

7-19, Nower Instruments
7-20, As production changes nre mnde, newer instruments may have serinl prefixes nhove 1616A,
The maonuals for these instruments are supplied with manual chapge sheets which contain the

required wpdating informution. IF the change sheets are missing, eontact the nearest HP Sules
und Serviee Office listed nt the hnek of this manval,

7-21, Qldeor Instrumenls

7-22, "To adapt this mapual to instroments with serial srefixes helow 1616A, vefer to Table 7-1
for bockdnting that applies to your instrument serfai prefix.

Tahle 7-1. Manual Liackdaiing

Il Your Instrument Has Seorlol Prefix Make the Following Changes to this Manunl
IHU4A 1
I12A 1,2
104A 1,2
LRIZA 1,214
CHANGE 1
NOTE

Instruments with the Tollowing serinl numbers have
been maodified to be identinl with instruments
having serinl prefix 1616A; 1604A00210, 233, M1,
244, 2448, 247, 268, 2053, 265, 260, 268, 271,

Page 143, Table 1-2, Specificatinns;
Under ACQUISITION TIME, AUTQ: CONT. WAVE, Chunge <2 msee to 160 psee,

Poge 3-2, Parogeaph 3-0:
In second line, change 126 microseconds to 10 micraseconds,
Page 3-7, Figure 3-3;
In step d, fowsrth line rhnnge 126 microseconds to 10 microseconds,
In table for ACQUISITION TIME, under AUTG-CONT, WAV, Chanyge <2 milliseconds to
<160 mieroseconds. .
Puye 4-2, Paragraph 4-10; o~y
In first line, change 7.6 kHz to 86 kliz,
Page 4-7, Paragraph 1-G64;
In second line, change 7.6 kHz to 86 kHz in two places,
Puge 4-8, Paragraph 4-75:
In fifth line, chnnge 7.5 kHz to 85 kHz,
Table 6-1;
Change ALOCH to 0160-015656, Capnejtor-I'xd, 0033 UF +-20% 200¥VDC Mfr Code 56289,
Mfr Part No, 202P3:3252,
A10 Schematie Dingram:

Change A10CH to 022 UF. Change stage description from 7.6 kHz to 100 kilz, period from
133 ps to 100 ns. Change bourd series no, to LRI2A,
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CHANGE 2

Tulle 6-1:
Change ADUE2, U, UT0 to 1820-0688, Mfr Code 27014, M Part No, DMT4L20N,

Change ABUG to 1820-0083, Mir Code 27014, Mty Pavt No, DM7ALOON,
Chanpe AYUT to 1820-010, Mfr Code 01295, My Part No, SN168S2N.
Change ABULL to 1R20-0688, Mfy Code 27014, Mlr Part No, DM74104N,

Change ADR2 to QibN-10:36 I:FX1) 10K, 5%, 260 CC TUBULAR, Mir Code 01125, Mfr Pant
No. CII035,

Change A11U2 to 1820-0683, Mfr Code 27014, Mfr Part No. DM7LOGN,

AY Schematie {Hiyrrnm;
Chunge AYR2 to 10K,

CHANGE 3

‘Pable 6-1 and A7 Schemntie Dingrnm:
Delete ATCI8 10 PF,

Teble -1 and A6 Schematic Dingeam:
Change ABR7 to 2100-2633 R:Variable, Trimmer, 1K, Mfr Code No. 19701, Mir Part No,
STHOX 102,

Change ABCH to 0180-0210 C:FXD 3.3 UF £20% 16VDC TA, Mfr Code 56289, Mfr Part No.
1601336 X0016A2,

Table 6-1 nnd Al Schematic Diagram:
Delete ABRT 75081,
Change AIRS to [iFXD 1100 GHMS HP Part No, 0683-1125.

CHANGE 4

Table 6-1 and A3 Schematie Dingran:
Change A3RS to 0767-0917 R:I'XD 510 OHMS, 2% ,126W F Tubular, Mfr Code 24648, Mlr Part
Na, C4-1/8-T0-511-G.

Tuble 6-1 and Al6 Schematie Dingram:
Change A16R20 to 0698-7101 R:I'XD 3000 OHMS, 67, 126\ cC 'l‘uhulnr, Mir Code 01121,
M(r Part No, B13:3025,

73
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SECTION VI
SCHEMATIC DIAGRAMS

8-1, SCHEMATIC DIAGRAMS

8-2.. This section cantains sehematie diograms, nssembly and chussis part locatars, component
Jacutaps, block disgrams, waveforms, test points, and troubleshooting informntion, The sehe:
muatics are prevented in ossembly number order Al through ALG The component, chansis, and
asgembly Jocators show the location by reference degignator, The hlock dingenms give n aimpli-
fied hlock of the eopresponding sehemntic dingram,

8-3, SCHEMATIC DIAGRAM NOTES, ASSEMBLY NUMBERS, AND REFERENCE
DESIGNATORS

to B=4, Figure B+l shows the symbols used on the schematie diogroms. The hottom of Figurs 8-]
shovis the method for ossigning reference desipnators, assembly wumbers, and subassembly

numbugs, |

8-5. Referance Dasignalions

E-6.  Assemblies such an printed-cireuit banrds are nssigued numbers in sequence, Al, A2, oo,
As shown {o Figure 8-1, subagsemblies within an assembly are given a subordinate A number.
For example, rectifier subawembly AL has the complete designator of A26A L. For individunl com-
ponents, the complete designator s determined by adding the assembly number and sub-
assembly number, i€ any, For expmple, CR1 on the rectifier nssembly Is designated A26ALCIIE,

I

B-7. Ideniificallen Markings on Printed-Clrcull Boards

B-6. HP printed-eircuit hoards (see Figure B-1) have four identification numbers; an assembly
part nuwmber, o serles number, n revision letter, nnd a production code,

8-, The assembly part number has 10 digits (such us 06354-60000) and is the primary identifi-
eotion. All assemblies with the aame part number are interchungeable, When o production
change is made on an assembly that mokes it incompntible with previous nssemblies, n change in
part r.umber s required, The seiies number (such ns 1340A) is ueed to document minor electricnl
chenges. As changes are made, the series number §s ineremented. When replocemen boards are
ordered, you may receive a replocement with a different series number, If there i & difference
bhetween the series number marked on the bosrd and the schematie in this meanual, it minor elees
trical difference exists, If the number on the printed-cireuft hoard ts lower thnn that on the sche-
matle, refer to Section VII for backduting informnation, If it is higher, refer to the loose leaf monunl
change rheets for this manual, It the manual change sheets are missing, contaet your local
Hewlelt-Packard Sales and Service Office, See the listing on the hack cover of this manual,

8-10. Revision letters (A, B, ete) denote changes in printed-circult lnyout. For example, if o
capneitor type is changed (electrical value may remain the same) and requires different spacing
for its leads, the printed-cireuit honrd lnyout is changed and the revision letter is incremented to
the next letter, When a revision letter changes, the series number is also usually changed. The
production code s the four-digit, seven-segment number uaed for production purposes.
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SYMBOLS
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NOTES
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[Py
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2 5.6 § ETCHED 6.6 620 FCR COMPLETZ QESCRIPTION,
- 5 It 11
GO0 AND 7B WHZ L’,‘ﬂ”,‘.?‘jf’ (' it 14 \ 2. UNLESS OTHERWISE INDICATED:
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! | 3. CAUTION:
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MANUAL CHANGES

-~ CHANGE DATE: Februury 1, 1983

This change supersedes all earliar
dated changes,

k¥t Hake Bll corractions listed
under ERRATA before making
other changes.,

*M® Cheak following table for your
instrument's serial prefix or
series numper atd make listed
ahange(¥#) to manual,

MANUAL DESGRIPTION

TEEEEEEEEEEREEERE N
INSTRUMENT: 53544 ‘
Automatic Frequeney Converter #
Opersting and Service Manual ¥

%

f &
SERIAL PREFIX: 1516A '
»

DATE PRINTED: OCT 1975 .
HP PART NO: 05354-90006 *
MICROFICHE NO: 05354-90007 '
R RN R N N N RO

# INDICATES NEW OR REVISED ITEM

" b

> INDICATES ACTION TQ BE TAKEN

SERIAL PREFIX OR MANUAL #%  SERIAL PREFIX OR MANUAL
SERIES NUMBER CHANGE(S) ': SERIES NUMBER CHANGE(S)

] -
"
1516R00357 + « + + .+ ) L
15"8A » » .‘. L] » » 1'2 ‘.
1548A00451 . . . . . 1,2,3 L
1612A L T R S B I 1.2;3." L
1620A . .i I T ) 1.2;3.1“5 "1
1 14
16326 .+ » + » » » 1 EHrU O i
17”"& S A T S 'lthl"u'f L1
180BA . . ¢+ « s+ 1 thrud e
2012A . . . o s« . T EHru 9 Lokl
2100A .; L L] » L] . » 1 thru 10 ..
1]
2I16A + o v v s o s 1thru 17 W8
f‘ﬂﬂﬁﬁ LU T T T T ) 1 thru 12 L
) ‘ [ 1]
L 1]
L 1]
L1
[ 1]
L 14
1 1]
L 1]

Information for any optional circuit boards described in this manual agrees

with the series numbers on the circuit board(s)

for the option, which may

not be the same as the Serial Prefix Number on the rear of the instrument,

(C5354A8)6089-6173-6386-6411-6654-6950-6954-6977-7005/7496/8=7920-7999/8402E/

E/10272/10923/11=11563/12=12193

HEWLETT
PACKARD

(D



. MANUAL CHANGES MODEL 5354A (05354-900006) Page 1
ERRATA
Page v, LIST OF FIGURES:

dChange caption for Figure B-17 to read "Option 011, A12 LO+IF Assembly",

Page 1-2, Table 1-2. Speoifications:
>Change SENSITIVITY to: =10dBm (7CmVrms) Auto mode; typically -20dBm {(22mVrms)
in Manual and Pulse mode,

On the pages, tables, oud flgures listed below change the 535HA frequency bands
to agree with Table 1:
Tehle 1,

[

! Band Frequenay Range (MHz)
Page 2-5, Teble 2-1,
Page 3-1, Figure 3-1,
Poge A-1, Paragraph H-9,
Page 4-6, Paragraph H=58,
~ Page 4-7, Paragraphs 4-6Y4 and . A5,

15-520
510-770
760-1020

1010-1520
1510~2020
2010-2520
2510~3020
3010-3520
3510-4020

WO~ O N -

Page 4-7, Paragraph 4-64:

Page 4-16, Table U=2, 5354A Converter Program Code Set!:
Change the program code for "RESET" (near center of tuble) to the following:

ASCII
Character D107 D106 D105 D104 D103 D102 D101  Cetal
REJET 9 0 1 1 1 0 0 1 071

Page 5-3, Table 5-3. In-Cabinet Performance Test, Btep 4, d:
>Change second columh to read! None
Nane

! ]

oo~ ooUvIviSTETuwwihoNn




MANUAL CHANGES MODEL 535HA (05354-90006) Page 2

ERRATA (Cont'd)
Page 5-16, Table 5-8. Troubleshooting Checkou% Proceduye:
>Add the following step 10, in msequence:
10, If the instrument fails the preceding test, go to troubleshooting chart )

After Page 5=106%
Shdd Figures 5-3, 5-l, 55, 5-6, 5-7, and 5-8 in attached 53547 ADDENDUM,.

Page 6~5, Table 6-1, Replacesble Parts, Standard Instrument:
>Add the fo.lowing note to A1 (05354-60001) Mixer Assembly Description:
NOTE: A1A71 (0535U-60015), A1A2 (05354~60016) and A1A3 (05354-60017) can only
be ordered by ordering higher level assembly, A1 (05354-60001) or its
restored version (0535/1=-60501),

Page 6~7, Table &~1, Replacecable Parts, Standard Instrument:
>Change A3U1 HP and M(r Part Number to 1826-0298.

Page 6~12, Talle 6~1. Replaceable Parts, Standard Instrument:

>Change A10C5 to 0170-0024; CAPACITOR-FXD ,022UF 20% 200VDCW POLY; 28480
>Change A11C3 to 0160-0337 CAPACIYOR-FXD 160PF +=1% 300VDC MICA

>Change A11U2 to 1820-1197; IC GATE TTL LS NAND QUAD 2-INPUT (SNTHLSQON)

Page 6-13, Table 6-1, AlY4 Replaceable Parts:
YDelete 05354-~00013 insulator,
>Add 3050-0079; WASHER=FLAT INSULATING,

Page 6-14, Table 6-~1, A15 Replaceable Parts, Standard Instrument:
>Add alternate part number for A15U2; 1826-0085; IC WIDEBAND AiFL WB
Under Replaceable CHASSIS PARTS:
-SAdd DS1; 05415-6017; LED LAMP ASSEMBLY; 28480; 05415-6017.
>Change MP11 from 3050-0028 to 3050-0071 in Y“HP" and "Mfr" part number columns,
SAdd MP14: 10590-40001, PLUG-IN ALIGNMENT PLATE, PLASTIC; 28460; 10590-40001.
NOTE: This plate doess not appear in Figure 6-1,
>Change *¥OR 81" and "FOR 82" in Reference Designation column to "FOR S3" and
' WFOR 34", respectively,

Page 6-16, Table 6~2, Option 011 Replaceable Parts:
>Change A12U9 and A12U16 from HP Part No. 1820-0628 to 1820-1028,
" NOTE: ONLY THE 7489 MEMORY UNDER HP PART NO. 1820-1028 SHOULD BE USED TO
REPLACE A12U9 AND/OR A12U16,
>Change A1331 from HP Part No. 3101-1826 to 3101-2162; SWITCH-RKR DIP-RKR-ASSY
7-1A . 1A 5VDC PC; 2B8U80; 3101-2162.

Page 8-9, Figure 8-6, A1 Schematic Diagram:
>Change reference designation of Y§7K-ohm resistor connected to Jjunction of
A1A2C2, AIA2C3, and A1A2CR2 from 43" to R3.

Page 8~24, Figure B-13, AB Component Locator:
>Change reference designators for Q1 thru Q14 on the componert locator to agree
with numbers 1 thru 14 on the printed circuit bhoard,

Page 8~31, Figure B8-16, A11 Counter=-Interface Assembly Schematic Diagram:
>Replace the schematic in the menual with Figure 1, A11 Counter-Interface
Assembly Schematic Diagram in these Manual Changes.




MANUAL CHANGES MUDEL 5354A (05354-90006) Page 3

All GOUNTER-JINTERFACE ASSY (08304-60011) NOYE | _SERIEGI804 o

NOTES
Pr PI ueA
FToSED FROM 8348 = i:{> 2 ' I'. REFERENCE DTFIGNATIONS WITHIN THIS
YIA ALAPIC38) r : ulie X ASGEMALY ARE ABOREVIATED. AODD
i LY g 3~y AGSEMBLY NUMDER TG ABOREVIATION
AT6  FROMINPUT _ ) g I FOR COMPLETE DESCRIPTION,
CONYROL AtOLG) T R2 c3 ) uloe P/O
: foka  IGOPF NG 19 a N — 10 G345 2. UNLESS OTHERWISE INDICATED:
| Y —n——1—| T 9| U10A ar REGET 5345 VIA AlAP)(34)  RESISTANCE IN QHUS|
s ABONS ! A ! CAPACITANCE IN  PICOFARADS|
' * A ey 2 5 3 Yy PIOATE TO 5448 INDUCTARCE IN MICROHENRIES
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Figure 1. Ai1 Counter-Interface Assembly Schematic Diagram
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4B ERRATA (Co, )
~ Pages B8-32 &.. 8-33, Figure 8-17, A12 LO+IF Assembly Schumatic Dimgram:
o >Change Option 001 to Option 011 in captions and schemetic diagram,

Page 8~36, Part of Figure 8-19, A15 Schmitt Trigger Assembly Camponent Locator:
>Change J1 IN to J2 IN,
»Change J2 QUT to J1 OUT.

‘Page 8-17, Figure 8-19. A15 Schmitt Trigger Assembly Schematic Diagram:
>Show R6 connected to common ground instead of *4 15VY",
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The following procedure replaces the procedure given on pagas 5-6 through 5-13 of the 5354A
Automatic Frequency Converter manual (HP P/N 05354-90006).

A3 IF (VIDEO) ASSEMBLY ADJUSTMENT PROCEDURE

« Disconnect rigld coaxial cahle fram A1)1and Insert a 530 MHz, 0 dBm CW signal into the
rigid coax connected to the A3 asserably,

» Sat the CONT WAVE/PULSED R.F. switch to PULSED R.F,
« Disconnect flexible coax fram A15]1 and connect the A3 assembly output tosampling scope.

« Turn instrument on, Decrease 530 MHz input signal level and adjust A3R28 "TRIG BAL”
for maximum sensitivity,

« Set signal generator to 530 MHz (0 dBm). Turn A3R17 “TRIG SENS" cow, Turn A3R17 to the
rolnt where a clean and stable signal Is observed on the sampliny oscilloscoge, Thesignal
evel shou!ld be anproximately 600 mV peak-to-peak,

* Decrease input frequency to 500 MHz {0 dBm). Connect a TTL !agic prabe to XA3(15),
Increase the signal level to the point where the logic level goes high, The 500 MHz Input
signal should be between 0 dBm and +1 dBm. If necessary adjust AJR16"'52 SET” to obtain
switching at proper signal level, :

~ » Increase the Input frequency to 521 MHz (0 dBm} and connect a loglc probe to XA3(14).
Push RESET switch. Adjust A3C7 “FREQ AD)" until the logic level goes low, Readjust A3C7
. ‘ to the point where the loglc level first goes high,

» Disconnect signal generator and sampling oscilloscape, Return circuit connections to
original state,
A15 SCHMITT TRIGGER ADJUSTMENT PROCEDURE
¢ Setup:

e Sel 5354A CONT WAVE/PULSED R.F. switch to PULSED R.F., AUTO/MANUALto MANUAL,
Push 5354A RESET switch so converter Is In the 15-525 MHz band,

o Set sweeper to sweep between 400 and 530 MHz, 0.01 second sweep time with an output
level of 0 dBm,

« Connect signal generator SWEEP OUT to EXT INPUT of oscllloscope, Set oscilloscope to
EXT DISPLAY and adjust EXT SENS control to get a horizontal trace 10 divisions wide
centered vertically on the screen. Ground Channel A so display Is midpaosition on screen.,
Set oscilloscope Channel A to de coupling and vertical amp to 0.005 V/div.

o Using a 10:1 divider prabe, cannect Channel A of oscilloscope to A15TP1 (see Note 1).
Ground oscilloscope probe to A14 assembly case.

« Disconnect rigid coaxial cable from A1]1 and connect the sweeper RF, OUTPUT signal
into the rigld coaxial'cable,

[ » Connect sampling oscilloscope to A15)2.

! NOTE 1: Addition of Test Point for adjustment of A15 Schmitter Trigger ifor Instruments with
Serfal Numbers 1332A00051 through 1332A00068.

. . In order to perform adjustments of assembly A15 and Improve accuracy of calibration, a test
\ polnt {A15TP1) must be added to the circuit,
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" A15 SCHMITT TRIGGER ADJUSTMENT PROCEDURE

¢ Selup?

HP 180/1810 ' HP 180

SAMPLING QSCILLOSCOPE
0SCiLLOSCOPE ‘ ' BI64A

-‘ INPUT
CHANNE CHANNEL A
H}WLA' AIB ASSY |
AIBTP)

A1642 ' AIGH
ouT IN

A3 ASSY

HP 8620/8621 RIGID COAX

SWEEPER

SWEEP QUT R.F. QUTPUT

Figure 1
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LEAD_MUST BE A8
suo;n;,ms POSSIOLE
<1718

Figure 2
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| PARTS REQUIRED
Quanlity Ref, Desig, Desciption HP Part No.
1 A15R21 Resistor R.F, 316K 1% 0757-0279-
1 A15R22 Resistor R.F, 39,2K 1% 0757-0124
1 A15C16 Copacitor 0,01 uF 0160-3079

INSTALLATION PROCEDURE |

1, Remove A15 assembly casting cover,

2, Cut one lead of R21 {3,16K) Y1o” long,

3, Solder the V1" lead of R21.to the junction of A15L1, L3, and R20, (See Figure 2,)

4, Solder R22 {39,2K) to C13 (+5Y side), {See Figure 2,)

5, Wrap one lead of €16 (0,01 pF} around fastening screw to ground, {See Figure 2)

6, Connect the unsoldered leads of R21, R22, and C16 together, Solder thier junction.

7, The Junction of R21, R22, and C16 Is Test Point #1 (TP1).

« Adjust "TRIG BAL” {A15R6) for maximum linearlty on scope display. Increase level 1o +10
dBm and readjust “TRIG BAL" agaln for maximum lincarity, Maximum allowable display
excursion Is 80 mV (typlcally 50 mV) above or below ground between 400 MHz and 530 MHz

for drive levels of 0 dBm and +10dBm, If necessary, adjust A15R19 ta center waveformabout
ground. See Figure 3 for typical waveshape,

0 \IIOI.TS

8 0.005 VDIV

Figure 3

*A X10 prabe was used, therefore actual vertical scale s 0,05 V/div,

» Set signal generatar to CW (250 MHz, 0 dBm), Center graticule of sampling oscilloscope
should be at -400 mV, The displayed signal shauld have swings of at least 250 mV above and

~ helow 400 mV as seen on sampling oscilloscape. I necessary, adjust "OUT BAL” (A15R19)
to obtain proper swings. See Figure 4 for typical waveshape.

« Slowly increase signal generator frequency from 400 MHz to 450 MHz (CW, 0 dBm) while
abserving output on sampling oscilloscope, Display should be approximately 650 mV
+50 mV peak-to-peak, i
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‘ ¢ Slowly Increase signal generatar frequency from 450 MHz 10 530 MHz (CW, 0 dBim) while
observing output on sampling oscilloscope, Display should be approximately 700 my

peaksto-peak, but less than 1.0V peak-to-peak.
o Retury cireult to original configuration,

Figure 4

A1 MIXER ADJUSTMENT PROCEDURE
« Set signal generalor frequency to CW, 1 GHz, and power level to ~14 dBm.
* Connect signal generator to input connector of 5354A.
o Turn A1 "'S3 SET” control fully cannterclockwive.
 Connect a TTL Logic Prabe to A14)7(13), The indication should be TTL low.
* Adjust A1 53 SET” clockwise until a TTL high Is observed on the logic probe.
« Discopnect the signal generator from the input,
« Connect a spectrum analyzer to A1]1:.

» Sot the 5354A AUTO/MANUAL switch to MANUAL and push the 5354A RESET switch once
and then the 5354A BAND SELECT switch once so the counter is in the 515775 MHz band,

o Adjust A1C27"500 MHz NOTCH ADJ" for a minimum level 500 MH2 signal on the spectrum
analyzer, The signal should be less than -25 dBm, If the level is less than -25 dBm do not
adjust A1C27, Access to this adjustment Is difficult.

e insert a 2.3 GHz signal at -20 dBm to 5354A INPUT connector,

o ~ Push 5354A BAND SELECT switch four times to the 2,0 GHz band, The signal as observed
.' : on spectrum anziyzer should be 300 MHz at 0 dBm,

Lo e Push 5354A RESET switch (15-525 MHz band) and insert 15 MHz at -20 dBm. Signal as
" chserved on spectrum analyzer should be 15 MHz at -2 dBm.+1 dBm.
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A7 10 TO 50 MHx MULTIPLIER ADJUSTMENT PROCEDURE

» Switch 5345A counter off and disconnect the 5345A 10 MHz Input to the 5354A converter
located In the counter 05345-60008 )3 "PLUG-IN",

o Insert a 10 MHz, 47 dBm signal to the converter by connerting the signal generator to the
coaxlal cable disconnected in the previous step.

e Switch 5345A on, Place spectrum analveer with probe tip at XA6(7] with probe grounded
at XAG(6),

o Tune the varlable capacitors A7C10 50 MHz 1", A7C14 /50 MHz 2", and A7C17 50 MHz 3"
for a maximum 50 MHz signal as nbserved on the spectrum analyzer, Repeat the procedure
to obtain an optimum setting,

.« Decrease the 10 MHz signal generator amplitude ta ~10 dBm and adjust A7C3 10 MH2"
for maximum 50 MHz output levei,

« Increase the 10 MHz signal gencrator amplitude to 0 dBm, Adjust A7C14 50 MHz 2" and
A7C17 50 MHz 3" for a maximum 50 MHz output, The 50 MHz signal should be
approximately 0 dBm,

o Using a tuning wand or other Insulated tool press lightly on the side of each variable
capacitor, The output must remain constant,

« Discannect signal generator and return circult cornections to original condition..

A6 50 TO 250 MHz MULTIPLIER ADJUSTMENT PROCEDURE
. Corine&tr a spectrum analyzer with probe through & 500 laad to XA4{Z]. Graund probe
at XA“ ’

 Tune AG6C6 S0 MHZz”, A6C11 “250 MHz 17, ant A6C14 250 MHz 2" for @ maximum
250 MHz output Jevel as observed an the spectrum analyzer. Repeat so as to obtain an
aptimum setting. The signal should be approximately +3 dBm wnﬁ the 200 and 300 MHz
sidebands at least 40 dB below the 250 MHz level {allow for probe attenuation),

* Connect the spectrum analyzer probe to XA5(74) and ground probe at XA5(13), The
250 MHz cignal should be at least +3 dBm.
A4 250 TO 500 MHz ADJUSTMENT PROCEDURE

« Disconnect rigid coaxlal cable from A1)2. Connect spectrum analyzer to the rigid coaxial
cable 5o as to observe A2 Filter assembly output at A2)3, Set the spectrum analyzer to
500 MHz,

o Place the 5354A In the MANUAL mode. Push the 5354A RESET switch once and then the
5354A RAND SELECT switch once,

v Adjust A4C4 "'250 MHz"”, A4C14 *'500 MHz 1", and A4C16 500 MHz 2" for a 500 MHz
signal at approximately ~16 dBm.

o Return circuit connections to original state,

AS 500 TO 750 MHz MULTIPLIER ADJUSTMENT PROCEDURE

¢ Disconnect rigid coaxlal cable from A1)2, Connect spectrum analyzer to the rigld coaxicl
cable so as to observe A2 Filter assembly output at A2)3, Set the spectrum analyzer to
750 MHz,

o Place the 5354A In the MANUAL mode, Push the 5354A RESET switch once and then the
5354A BAND SELECT switch twice, The Instrument Is now in the 750 MHz band,

o Adjust A5C14 750 MHz 1”7 and A5C15 “750 MHz 2" for a maximum output level at
750 MHz as observed on the spectrum analyzer.
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¢ Adjust AER7 “LEVEL SET” for an autput of approximately =16 dBm,
* Return circuit cannections to oziginal state,

A2 SWITCHABLE FILTER ADJUSTMENT PROCEDURE

* This particular adjustment procedure applies to those 5354A units which have A8 Filter
Switch assemblies with .t Number 05354-60027, For units which have the older A0

- assembly, Part Number 05354-60008, consult page 5-12 of the Qperating and Service Manual
for the adjustment procedure,

* Disconnect rigld coaxial cable from A1)2. Connect a spectrum analyzer to rigid coaxial
cable so as to observe A2 Fllter assembly output at A2)3,

* Place the 5354A in the MANUAL mode, Push the 5354A RESET switch once and then the
5354A BAND SELECT switch eight times to reach the 3,5 GHz band, The signal should be
approximately =14 dBm, If not, follow A2R4 SPEC GE'- LEVEL SET adjusiment procedure
outlined below,

* Place the 5354A in the MANUAL mode, Push the 5354A RESET switch once and then the
5354A BAND SELECT switch once. Set spectrum analyzer frequency to 500 MHz. The
switchable filter signa!l should be approximately 500 MHz at ~16 dBm. If necessary signal
can be adjusted, Refer to A4 assembly adjustment procedure,

* Push the BAND SELECT switch once, Set the spectrum analyzer frequency to 750 MHz.
The switchable filter signal shauld be approximately 750 MHz at -16 dBm, If necessary signal
can he adjusted, Refer to A5 assembly adjustment procedure,

» Press BAND SELECT switch to the bands below and make adjustments as indicated,
Band Signal Level cn Spectrum Analyzer  Adjustment

1.0GHz 18 dBm, +) ~2 dBm ABR29

1,5GHz -18 dBm, +0 -2 dBm ABR30

20GHz  ~16 dBm, +0 -2 dBm - ABRJ1

‘25GHz  ~14 dBm, +0 -2 dBm ABR32

30GHz =14 dBm, +0 -2 dBm ABR33
A2R4 SPEC GEN LEVEL SET

Use the following procedure to adjust A2R4 for proper operation of the A2 comb generator
(spectrum generator),

¢ Remove 5354A from 5345A counter.
* Discannect rigid coaxial cable from A1)5, A1j1, and A1)2,
* Remove the 4 scraws that secure the A1 Mixer to the converter chassls,

* Siide the A1 Mixer out through the top of the 5354A as far as possible without damaging its
connecting wires,

*» Connect the spectrum analyzer to A2)3, '

¢ Set the 5334A AUTO/MAIHUAL switch to MANUAL,

» Switch the 5345A POWER switch to ON, Cush 5354A RESET switch once and then the 5354A
BAND SELECT switch eight times to 3.5 Gidz band, :

* Adjust A2R4 for a 3.5 GHz signal at =14 dBm.

* This completes the adjustment. Disconnect all test equipment, reconnect all cables in the
5354A,

* Perform adjustment of A2 assembly,
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CHANGE 1 (Serial Number 1516A00351 and above)
Page 6-16, Table 6~2, Replaceable Parts, Option 011;
>Add (SERIES 1516) to A12 (05354-60012) L0+IF ASSY Desaription,
>Change A12U3 and A12U5 from 1820-~0584 to 1820-~11H4: IC 'D3TL GATE; 01295}
SN7HLSO2N, :
>Change A12U4 from 1820-0580 to 1820-1204; XC DGTL GATE; 0129%5; SNTHLS20M,
>Change A12U8 from 1820~0583 to 1820-1197: IC DGTL GATE; 01295 SN74LSOON,
>Change  A12U12 from 1820-0596 to 1820-1112; IC DUTL TTL LP DUAL D; 01295
SN?NLS?%N.

CHANGE 2
Fage 6-5, Table 6-1, AIA2 Replacveable Parts, Standard Instrumeant:
>Add (SERIES 15U48) to AfA (05354-60016) Assembly Desaription.
dhelete ATA2CR3 Zener dlode 1902-3182.
>Change A1A2R9 from 06B86-2405 (24-chm) to 0686-1005; RESISTOR-FXD 10 5% 1/2W
CC TC==-0+412; 01121} EB1005,

Page 8-9, Figure B8-6., A1 Mixer Schematic Diagram:

-pAdd "(SERIES 1548)" ot top edge of A1A2 schematic diagram.
>Delete Zener diode A1A2CR3,

»Change ATAZR9 from 24 to 10-ohm,

CHANGE 3 (Serial Number 1548300451 and above)

The two mounting studs for the Option 011 HP-IB connector J3, on rear output
assembly 05354-60052, ore changed from 0380-1036 to 0380-0643. The 0380-0643
hex studs accommodate loekscrews with ISO metriec threed M3.5 X 0.6, or
equivalent Optimum Metrie FasLener System (OMFS) thread 3.5 P0S.

Metric hardware aupplied by KP for HP-IB connectors can be identif'ed by the
black finish. If metric tools are not available, a 9/32-inch hex sockot will
rit the Tmm hex scud,

Conversion kits for converting earller instruments to use the metric
lockscrews are available through any HP Sales or Service Office,

CAUTION
THE THREADS OF THE METRIC HARDWARE WILL NOT FIT THE 6=32 UINC
THREADS ON JARDWARE WITH A SILVER FINISH. THE THREADS WILL
STRIP IF THE HARDMARE IS INTERMIXED.

CHANGE I

Pages 6-5 and 6-7, Table 6-1. A3 Replaceable Parts, Standard Instrument:
>Add "(BERIES 1612)" to "Description" of A3 cirauit board.

>Add A3RN2; 0698-3113; RESISTOR-FXD 100 Ohm 5% 1/8W CC TUBULAR

: g

Pages 5-13 and 6-14, Table 6-1. A15 heplaceable Parts, Standard Instrument:
>Add "(SERIES 1612)" to "Desoription" of Ai5 cireuit board.
>Add A15R22; 0698-3113; RESISTOR-FXD 100 Ohm 5% 1/8W CC TUBULAR

Page B8-15, Figure 8-8. A3 Schematic Diagram:

»Change “SERIES 1412" at top of schematic to "SERIES 1612".

>Add resistor RY42 (100-ohm} in series between U1(10) and the junction of C31
and the +5V-line.
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CHANGE 4 (cont'd)
Pag® 6-37, Figure 8-19, A15 Sohematio Diagram:
>Change "SERIES 14QU" at top of schematic to "SERIES 1612",
SAdd presistor R23 (100-ohm) in series bebtwWaeen U2¢10) and the junction of C13
and the +5Y-line.

CHANGE & : . ,
Page 6-6, Table 6-1. A3 (05354-60003) Replacecable Parts, Standard Instrument:
>Change SERIES 1612 to SERIES 1620, -
»Change A3RH40 from 0698-3111 (30-0hm) to 0698-3378: RESISTOR-FXD 51 5% ,125W
CC TUBULAR; 01121} BB5i05.

Page 6-13,Table 6-1. Al5 {05354-60024) Replocesble Parks, Standord Instrument:
>Change SERIES 1612 to SERIES 1620.

>Add A15R24; 0698~3380; RESISTOR-FXD 75~ohm 5% ,125W CC TUBULAR

Add A15R25; 0698-72133 RESISTOR-FXD 110-ohm 5% ,125W CC TUBULAR

>Change A15U2 to 1826-0298; IC AMPLIFIER/SCHMITT; 284803 1826~0298.

pege 8-15, Figure 8-B. A3 Schematic Disgram:
SChange SERIES 1612 at top of schematic to SERIES 1620,
SChange A3R4O from 30 to 51-ohm.

page 8-37, Figure 8-19. A15 Sohematia Diegram:
>Change SERIES 1612 st top of diagram to SERTES 1620,
yAdd resistor R25 (110-ohm) in series between the "50~chm MICRO STRIP" and
ths Junation of R11 and U2(5).
' >Add B24 (7%-chm) between the ground plene and the junction of (just added)
R25 and the n50-ohm MICRO STRIPY.
NOTE: Instruments with Serial Numbers 1612A00476, ooli79, 00485, 00483, and
: " p0487 through 00493 also hav, the above changes.

CHANGE &

Pages 6-5 and 6-6, Table 6-1, Replacesble Parts:
»Add "SERIES 1632" to Al (05354-60001) Mixer Assembly Desoriptionm.
SChange A1A2 /05359-60016) from SERIES 1548 to SERIES 1632.
dChange A1A2U1 Part Number to 1813-0075 in "HP" and "Mfr" columns,

- Sadd (SERIES 1632) to A1A3 (05354-60017) Assembly Description,

. >Change AIA3U1 Part Number to 1813~0076 in "HP" and "M{r" columns.

CHANGE 7 |
Page 6-14, Table 6-1. Replaceable CHASSIS PARTS:
SChange S3 and S4 from 3101-1800 (DPDT) to 3101-1261,
NOTE: This switch can be used for replacement in all 5354A instruments.

CHANGE 8

Page 6-6, Table 6-1. A2 (05354-60002) Switchable Filter Assembly:
»Change A2 part number in HP and Nfr Part Number columns to 5088-7040.

. »ddd SERIES 1808 to A2 description,

Pages 6-10 ~.% 6-11, Table 6-1. A8 (05354-60008) Replaceable Parts:
“sChange A. pa - .sumber to 05354-60027 in HP and Mfr Part Number columns.
SAdd "SERIES 1808" to AS Assembly Desaription,
>Add ABR29, R30, R31, R32, & R33; 2100-2574; RESISTOR-VAR 500 16% C SIDE-ADJ
1~TURN; 30983; ﬁTBOXSOl- ‘
\ .

".
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CHANGE 8 {cont'd)
Page B~10, Part of Figure B-7. Front Cover View:
dChange A2 Switchable Filter Ass'y part number from 05354-60002 to 5088-7040,

Page 8-13, Figure 8-7. A2 Bwitohablu Fllter Assembly Schematic Dingram:
JChanga A2 part number (top of diagr m) to 5088-7040.
»Change A2 series number to 1808.

Pege B-25, Figure B8-13, A8 (05354-60)08) Schematic Diagram:

>Change AB part number st top of diagram to 05354-60027.

>Chunge A8 series number from 1332 to 1808,

dAdd variable resistor R29, 1. series, between the collector of Q2 and load
resistor RB, with the wiper end of R29 connected to Q12 collector; variable
resistors R30, R31, R32 and R33 are oconnected in the same manner to the
collectors of Q2, Qi, Q6 and QB respectively, ,

>Replace the A8 Component Losator with the illustration in attached Figure 2.

[GISS3SA090%" N, o

bt NOAMAL

»
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CHANGE 8 (Cont'd)
. AB FILTER-SWITCH ADJUSTMENT

To adjust the added controls on Filter Switoh Assembly A8, perform the aheck-
out progsedure for A2 at given in paragraph 5-38 on page 5-12 of the Operating
and Service Manual, If eny of the aignal levels are outside the tolerance
limits given in steps £,  through k., adjust the corresponding control in A8
to set the signal within limits, Sea Figure 2 in these Munual Changes for
gontrol locabion,

CHANGE 9
Pages 6-7 and 6-8, Table 6-1, AN (05354-60004) Repleceable Parts:
>Add SERXES 2012 to Al Description,
SChange ANC25 from 0160-367H4 (10pF) to 0160-3029; CAPACITOR-FXD 7.5PF +-0,5PF
100VYDC CER: 284803 0160-3029.

Page 8-17, Flgure 8-9, Al Schematic Diagrem:
SChange "SERIES 1332" to "SERIES 2012",
>Change ANC25 from 10 to 7.5 pF.

CHANGE 10
Page 6-5,Table 6-1. AIA1 (05354-60015) Replaceable Parts; Standard Instrument:
>Change A1AICR1 from 1900-0023 to 1901-0920, Schottky barrier diod2,

>Change AIR3 from 0757-0959, 30K to 0757-0968, RF 68K, 2%, 1/8M.

dChange the board series from 1332 to 2100.

Page 8-9, Figure 8-6. A1 Mixer Assembly Schematic Dierram:
dChange A1A1R3 from 30K to 68K,

CHANGE 11 S
Page 6-5,Table 6-1. A1A1 (0535U-60015) Replacesble Parts, Standard Instrument:
yAdd SERIES 2116 to A1A1,Board Assembly Description.
>Change A1A1CR2 to 1901-0040; DIODE-SWITCHING 30V 50MA 2HS DO-35.
>Change AIA1R2 to 2110-1773; RESISTOR-TRMR 1K 5% WW TOP-ADJ 1-TRN.
>Change A1A1R3 to 0757-0959; RESISTOR-FXD 30X 2% ,125W F TUBULAR.

Page 8-9,: Figure 8-6, A} Mixer Assembly Schematic Diagram:
SAdd Series Number 2116 to A1A% ATTENUATOR-DETECTOR ASSEMBLY (05354-60015) .
>Change A1A1 R2 to 1K,
>Change A1A1 R3 to 30K,

JCHANGE 12

Page 6-11, Table 6-1. A8 (05354~60027) Renlaccable Parts:
SChange U1 to 1820-1204; IC GATE TTL L3 ..aND DUAL 4-INP; TU4L302N
>Change U3 to 1820-1199; IC INV TTL L3 HEX; THLSO4N

Page 6-12, Table 6-1. A9 (05354~60009) and A10 (05354-60010) Replaceable Parts:
»Change AgSUg to 1820-1470; IC MUXR/DATA-SEL TTL L3 2-T0-1 LINE QUAD; THLS157K.
>Change A10U4 and A10U14 to 1820-1202; IC GATE TTL LS NAND TPL 3-INP; T74LS10N.
)Cﬁange A10U5, U9, and U13 to 1820-1197; 1C GATE TTL LS NAND QUAD 2-IMP;

T4LSOON.

Page 6-13, Teble 6-1, A11 (05354-60011) Replaceable Parts:
>Change A11U11 to 1820-1202; IC GATE 'TL LS NAWD TPL 3-INP; T4LS 10N,




' MANUAL CHANGES MODEL 5354A (05354-90006; Poge 19

~ WCHANGE 12 (cont'd)
. Page 6-16, Table 6-2. Option 011 Raplaceable Parts:
.‘ >Chenge A1202, U6, and U7 to 1820~1411; IG LCH TTL LS D~TYPE 4 BIT: SNTHLSTSN.
>Change A13U7 to 1820-1204; IC GATE TTL LS NAND DUAL H-INP; 7HLS20N,
! 'Schange A13UN to 1820-1207; IC GATE TTL LS NAND 8-INP; THLS3ON,
1 SChange A13U5 and U9 to 1820-1199; IC INV TTL LS HEX; THLSOAN,
SChange A13U7 to 1820-11443 IC CONV TTL 3IN-TO-BCD 6-BIT; SNTHLSO2N.
© SChange A13U11 and U1h to 1820-1202; IC GATE TTL LS NAND TPL 3-INP; 7MLS1ON,
>Change A13U12 to 1820-1418; IC DCDR TTL LS BCD-TO-DEC H=TO-~10 LINE; 7HLSH2N,
SChange A13015 and U16 to 1820-1112; IC FF TTL LS D-TYPE POS-EDGE-TRIG;
THALSTIN, |
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