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Title & Document Type: 5344S Microwave Source Synchronizer Operating and
Service Manual

Manual Part Number: 05344-90009

Revision Date: September 1983

About this Manual

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

HP References in this Manual

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

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

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

www.agdilent.com

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

% Agilent Technologies
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CERTIFICATION

Hewleti-Packard Company centifies that this praduct met its published »pecifications at the time of shipment
from the factory, Hewlett-Packare! further centifies ihat its calibration measurements are traceable to the
United States National Bureau of Standards, to the extent allowed by the Burcau’s calibration facility, and 1o
the calibration tacilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard Instrument product is warranted against defects in material and workmanship for a
period of one year from date of shipment, During the warranty period, Hewleti-Packard Company will, at its
option, efther repair or replace products which prove to be defective.

For warranty service or repalr, this product must be returned to a service facility desigrated by HP. Buyer shall
prepay shipping charges to HP and HP shall pay shipping charges to return the product to Buyer. However,
Buyer shall pay all shipping charges, duties, and taxes for producis returned to HP from another country,

HP warrants that its software and firmware designated by HP for use with an instrument will execute its
programming instructions when properly installed on that Instrument, HP does not warrant that the
“aperation of the instrument, or software, or firmware will be uninterrupted or error tree.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from Improper or Inadequate maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the
enviranmental specifications for the product, or Improper site preparation or maintenance,

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPQSE,

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT BE
LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEQRY. :

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are avaifable for Hewlett-
Packard products, i 1

i .
Yor any assistance, contact your nearest Hewlett-Packard Sales and Service Office, Addresses are provided at
the back of this manual,
/81 PG 1-BWQOC 10/79
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Meadel 53448
Safers Consbtderations

SAFETY CONSIDERATIONS
GENERAL

This is a Safety Class Linstrument. This instrument has been designed and tested according o ik C
Publication 348, "Safety Requirements for Electronic Measuring Apparatus”,

This manual contains information, cautions, and warnings which must be followed by the service
person to ensure safe operation and to retain the Instrument in safe conditton.

WARNINGS
SAFETY

If this Instrument is to be energized via an autotransformer for voltage reduction, make sure the
common terminal Is connected to the earthed pole of the power source,

BEFORE SWITCHING ON THIS INSTRUMENT, the protective carth terminals of this instrument
must be connected to the protective conductor of the (mains) power cord. The mains plug shall
only be inserted in a socket outlet provided with a protective earth cantact. The protective action
must not be negated by the use of an extension rord (power cable) without a protective
conductor (grounding), '

Make sure that only fuses with the required rated current and of the speciiied type (normal blow,
time delay, etc,) are used tor replacement. The use of repaired fuses and the short-circuiting of
fuse holders must be avoided.

Whenever [t [s likely that the protection offered by fuses has been impaired, the instrument must
be made inoperative and be secured against any uniatended aperation,

GROUNDING
Any Interruption of the protective {(grounding) conductor (Inside or outside the instrument) or

disconnecting the protective carth terminal s likely to make this instrument dangerous,
intentional interruption is prohibited,

HIGH VOLTAGE

Warning — These servicing Instructions are for use by qualified personnel only, To avoid
dangerous electric shock, do not perform any servicing other than that contained in the
operating instructions unless you are qualified to do so,

%l




Model 53445
Safely Considerations

xif

CAUTIONS

LINE VOLTAGE SELECTION

BEFORE SWITCHING ON THIS INSTRUMENT, make sure the instrument [s set tn the valtage of the
power source, Verify that the power module is matched to the available tine voltage, Verlfy that the
correct fuse fs installed,

GROUNDING

BEFORE SWITCHING ON THIS INSTRUMENT, ensure that all devices connected to this
instrument are connected to the protective {earth) ground, (Grounding one conductor of a
two-conductor outlet is not sufficient,)

/\ ATTENTION /N

This symbol: A »which appearson the instrument means; Rear! the Instruction manual before
operating the instrument. If the Instrument Is operated without reading the instructions, it may
not operate correctly,
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Madel 53445
o Generation Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2, This manual provides information pertaining to the instaliation, operation, programming,
testing, adjustments, and maintenance of the HP Madel 53445 Microwave Source Synchranizer,
shown in Figure 1-1,

13, The 53445 is comprised of the 5344A Source Synchronizer and the 5342A Micrawave Fregquency
Counter with an Qption 001 High Stability Timebase and Qption 001 HP-IB Interface. These two
instrusnents arc elec'rically and mechanically connected at the factory, before shipment. The 53445
Option 043 replaces the 5342A with the 5343A (26,5 GH2z) Microwave Frequency Counter.

1-4. INSTRUMENTS COVERED BY MANUAL

1-5. This manual covers the operation of ihe 53445 Microwave Source Synchronizer system and
covers the service of the 534A instrument. The service and specific operation of the 5342A/5343A
counter Is described in its own Operating and Service Manual, The 5344A has a two-part sertal
number. The first four digits and the letter comprise the serial number prefis The last five digits form
the sequential suffix that is unique to each Instrument. The contents of this manual apply directly to
instruments kaving the same serial number prefixtes) as listed under SERIAL PREFIX on the title page.
There Is no serlal number for the 53445 system, only theindividual seriat numbers for the instruments
t5344A and 5342A/5343A counter.,

1-6. Andnstrunemt manufactured after the printing of this manual may have asenal prefix that is not
listed on the title page. This unlisted «rial prefix indicates that the Instrument is differunt from those
documented in this manual. The naaual for this instrument is supplied with 2 yellow Manual
Changes supplement that contains change information that documents the differences, Qlder
instruments have lower serial prefix numbers and the differences are described In Sectian VII,

1-7. OPERATING MANUAL

1-8.  Parkaged with this manual is an Operating Infnrmation Supplement. Thisis a copy of the first
three sections of this manual. This supptement should be kept with the instrument for use by the
operator. Additional copies of the Operating Information Supplement or the Operating and Service
Manual can be ordered thiough your nearest Hewlett-Packard sales and Support Office (a list of
these offices is provided at the end of the manual,) The part numbers are listed an the title page of
this manual.

1-9. SPECIFICATIONS

1-10. The specifications for the 53445 are listed In Table 7-1. These specifications are the
performance standards or linlts against which the 5344S may be tested.

1-11.  Also lisied on the title page of this manual following the Operating and Service Manual
and the Operating Information Supplement part numbers are the Microfiche part numbers for
these publications. These numbers can be used to order 4- X 6-inch microfilm transparencies of
these publications. The Micrafiche package Includes the latest Manual Changes supplement and
all pertinent Service Notes,
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General Information

Table 1-1. Madel 5344A Specifications
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Model 53445
General Information

Table 1-1, Model 5344A Specifications (Continued)

SPECIFICATIONS

Frequency Coverage: 500 MHz - 18 GH,
500 MHaz - 26 5 GHz 153445
Option 043}

Resolution: | Hz

Long:Term Stability: Equal 1o timuebase iy counter

An exact parameter value can be entered through the Data
Entey Keyboard For imcremenimg ar decremennng lrequency
vatuws, e Step Keys (Step Up-Step Down) can be used. The
Step Size is defined by the user.

Bar Meter: A lront panel, 10 segment, conter scale bar meter
mdicates The frequency correction signal, from FM QUT
connectar, baing suppled 1o the sgpal souree

Standard  Optlon 013 Operating Modes
Minimum Lock Level:  (53124)  (5313A) e
500 MHz - 124 GHz +22 dBm -30 dBim Manuil Lock — Source s manually bied to wathin
124 GHz - 180 GH» -19 dBm 25 dPm capture range of desied requency. Lock s achieved and 1s
180 GHz - 265 GH2 20 dBm mdicated when LOCKED fight anmmciatar tums on i

Loek Time (TYPICAL): Dependuent an source
Typical limes with B350A: 835%2A source
Manual Lock: %00 ms [Apply 1o CW ar LQCK ROEL modes
Auto Lock: 15y Fry CF_3F ur START STOR wdd
J00 e
Option 843: Al lock tmes reduced by A00ms
Accuracy (CW): Equal 1o counter accuracy
Caplure Ranget (Manual Mode):
CW or LOCK/ROLL (start frequency): *25 MH2
for sources with FM sensitiaty areater or equal 1o
5 MH2V. Five valts x FM gensitivity for soorces
less than 5 MH2/V sensitiity,
CF/5F or START/STQOP: Above condinons seduced by
{0.5) % (span width)
FM Quiput Connector: Rear panal BNC female
FM Ouiput Drive: 10V in series with 250 olims
Polarity: Autamatic selection
Loop Bandwidth: Rear panel suatch seleclable

Narrowband (NB): 10 WMz TYPICAL
Wideband (WB): 100 kH2 TYPICAL

Required Source Characteristics

1. Quiput frequency and level which meat mpat specilications
for the 53445

2. An FM input port wath a sensitvaty between 1 and
50 MHz/V and bandwidih of DC 1o 2 MHz iminumim) for
53445 wideband mode or DC to 200 kHz (mmnimum) tor
narrowband mode

3. Any FM input impedance which wall satisty requirement #2
with i 250 chm resistance in series with FM input pont

Phase Naise — Locked Spectium:

Dependent on source. Tymcal values for BIS0A, BIS2A
sweeper e

Single sideband Phase Nowe (1 Hz BW, CW made, 6 MHz V,
narrowband, F = 6 GHe)

source frequency is outside capture mnge, the FREQ HiE oy
FREQ L.Q hght turns un.

Auto Lack® — Source is tuned autamatically by the 53445
via the HPB to bpng itinto Jock.

Nute: Reler w signa® sewree enmpabibulty chatt lor
APPGPILL B

CF/AF Sweep (Manual Lack or Auto Lock®): Perfarms

a phase contimucus locked sweep fram CF F2AF 1o

CF +1;23F in a sweep hme defined by the user. Suveps up o
A0 MKz are avallable, dependent an the source. I source 15 toa
1ar trom desired fregquency range, the user must tune source
tManuat Lock) or the 53445 automancally lunes (AUt Lock)
v the HPHB. The LOCKED haht indicates o praper locked
condibon. Marker sigmals ane available witbin the swept range.
START, 57 O Sweep (Manua) Lock or Auto Lock®).
Perfarms & phase contimuous Jocked sweep lrom START
Trequency to STOP Irequency over 3 sweep hime defined by
the user. Swoeps up 10 40 MHz are available dependent on the
raurce, The STQP freguency must be areater than or equal to
START Irequency, I the saurce frequency 1s too far from the
dusired frequency' range, the user must fune (Manual 1 ck)
source or the 53445 wil antomatically tune tAuto Lactyp v the
HPB. The LOCKED hght ndicates a locked sweep . nditiem
Marker signals ane avatlable within the swept range

Accuracy — CF/AF and START/STOP modes
Start or Stop Frequencies: | kHz TYPICAL
Lineority: *0.05% of w.'wp with respect 10 Sweep Out
voltage (TYPICAL)

Resnlution:) Hz for CF, AF, START, and STQP frequencies

Sweep Time: Avalable iy CF: 3F and START STOP modes
Continuously adjustable from 10 ms to 100 5. When sweep hime
is salected, user may rogale between continuous and single
sweep by prewsing the ACQUIPE key. The RESET key intistes
a sweep when in single sweep sub mode

Marher Frequencies; Available m CF- 3F and ST RT STQOP

Oliser moades. Up to four hequency markers are settable scrass the
from Carsier  J0Hz [100H: 1KHz 10KH: J00KH:2 swupt band. Markers are adustable with the continl knob, data
S$SH Level 5dBe -15dBe -45 dBe 45 dBe - 100 dic entry keyboard, or step keys 1o 1 Hz wesolution.

Operating Characteristics

Instrument Control: Instrument paratielers iy be set up it
three ways. The cantral knob with coarse and fine modes
afows for conlinuous adjustment of the parameter of interest,
PAuts Louk Ieatute avaibitie when 5345 i used warth B3ISOA e BoRIC

Cptoni V11

tUnfens Brrvtedd by outpel dive capabnhty

Accuracy: 0.3% ol sweep vadih TYRICAL

Marker Qutpur: Rectangular pulse, 5 vults poak

(TYPICAL) avalable from the 2 axis Qut cornecbor s frant

panel. Source impedance approsmately 500 ohins
LQCK/ROLL (Manual Lock or Auto Lock®): Sweep s
phase locked by the 53445 10 a precise siart fregquency and
then control Is translerred to 1he sweeper e complete the
sweep. The source determes sweep ume, markes fregquenc s,
and stop frequency.

1-3
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General Information
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Tabile 1-1. Model 53444 Specifications {Continued)

IV sauree 15 taa far from dosied requency, the user must e
souree (Manual Lock) or the 53445 can automatically wne
{Auto Lock) wa the HR IS The LOCKED lyht sndicates o
prager lcked conditan
Start Frequency

Resolution: 1 Hy

Accuracy: Equal 1n counter acevracy

Hesidua! stabily. - 50 kELa rms TYPICAL

53445 Optian 043: With 1the 5343A microwane counter

inshalled, special imterface cobles can be conmected 1o the

K504 10 ent “»te measiroments. The marker frogquen ‘s wnd

slaplrequor wan < hwasured by the counter with mgned

aceorey IV kH: YPICAL)
1

Subharmonic/Olfset Made

Mide is sefected by rear panel suateh and mdicated by
decinal pomt i far nght of numenc display. Mulupher type
sources (., HP RISTO0A, KIR90A, RI592A, BISMA, RiSOA,
HOZHY cun be phase Jocked wa the subharmonie requency
avilable on the Auxhary Quiput connector. The et oulpHi
Trequency is disphayerd on the 53448 while bocking o th
stbharmone autput

PAut Lok featurs o sukibbe when S5 o usa o] etk KEXRIA ir NEYIC
Oyrtwany 1))

Offset mode ts used fur sources 1hat generate RE frequencies
by heterndynmy & variable oscilhror with o fixed oscillator,
When the vanable ascillator 15 avanlable at the Auhary OQuipn
(e g. HP BI592A, BI595A), the 53045 can display the wetual
source gutput frequency, while phase locking i the Ausliary
CQuiput, atter enterng the appropeate freguency offser en the
counter. Accuracy is o hnited by stability of the fised
uscillstor (<20 kHz rms TYPICAL for K3592A. RISYSA}

Subharmonie, Qifser maode ean be useful for any general
purpuse saueces used wath externad multiphers and misers.

Acquire Function
Acquires s frequency measureinent from the counter and
places the value w the numenc disphiy when unlocked

HP:IB Operation
Remnte Pragramming

Interface: HPB tHiowdont Packard's inplementatin of JEEE
Standard $85)

Funciions conrrolted: Al tront panel funchions with the

excephon of the ne switeh and Auso Lovk are prosramemable.

Shurthand Interface Funcrion Codes: SHI, AHI, T2, 12,
SRILRLYE PPO, DCL, DT 00, E)
Standalane: The 53354 15 comnected 1o the saurce wa
H B and acts as ihe conteolier. Rear et swatch soleetable
This mexde nccamphshes Auto Lock.*

Maximum FM (TYPICAL)

Phase hock will be mamtaned st the masimum EM o souree 1y
not exceeded at The vanous modulating trequencies

GENERAL

Z+A s In: Accepts the 2 Axis modulation ignal from swevper
Tied directly to = Asis Out fur LOCK ROLL mode. Othersase
has na efiecs. Front garmel BNC fermale connector

PEAX-TO-PEAK DEVIATION

10 MHE —
WINENAND

T WHy

100 KHy
HARROWRAND
10w e L ; i
191y 100 Wy 1Km VG KHy 100 Ky ¥ My
MODULAYING FREQUENGY

Z-Axls Quiz Proudes w Z Asis madulaton sl for display
devces. Is generated by the 53444 when i hoceed sweep
mades (CF3F ar START STOP) and 15 o direct coupleed
rectangular pulse of approxsmately 50 wlts prek dunty
webrace. Infensity marker sighals are aho nutput thramgh l!u~
connector. At all other himes s ted direetly 1o 2 Axis In Fron
panel BNC lemale contecton

Sweep In: Accepts the swvep out sgnal from the SWOCICE iy
required in LOCK ROLL mode and tes it directly t thye Swaep
Qut connwerar. Gibwrwise has no olfect, From ponel BNC
female contiwector,

Sweep Qui: Provdes o hnear ram soltage from O 1o 10 wlts
syichrancous wath the swept BE sutput when in o ked sweep
made (ICE 3F or START STOP) Gtherwsse, Suvep Out s hed
directly 1o Suxep In- Front panel INC lonale conmwetar
Sweep Trgaer: Quipur synal necessary n LOCK ROLL
mode tor connectaon 1o Ext Tragger contwetar on BWVUINY
Signal 15 greator than «2% de and wider than 2 me (TYPICAL)
Rear panol BNC t male connectur

10 MHz In: Must be conneeted o the Frog. Std Qut 10 MH}
frem the rear panel of counter Roar panel BNC fonale
connecios.

IF In: Must be connectod o the IF Qut syt e the sear
panel of the counter. Rear pael BNC hale connector
Operating Temperature: 0°C 1 50°C

Power Requirements: 100 120 220 M0V s, o5 0
4866 Hz; 125 VA max (531A) plus 100 VA Max (93124
Accessories Furpished:

Power cords (2), 229 cm. (71 2 1)

BNC cables 12), 46 cm (1610 )

Sweep ingger interdace cable for 53504 Im 139 1 )

Sjze: 133 mm H x 426 mm W x 498 mm D 514" » 163 4" »
195 8"}

Welght: Net 18.7 kg (41 bs.) Shipping 259 Ry 157 Ibs }

Signal Source Compatibilic,; Chart — HP
Sweepers

B350A Suwep Oscilatar. MANUAL LOCK and AUTO LOCK

E620A B and 8620C twithout Optioh 611) Suvep Oscillstor
MANUAL LOCK

B620C (Qption 011) Sweep Osciltator. MANUAL 1.OCK and
AUTO LOCK except no AUTO LOCK ROLL

8653\ B and E684A B Signal Gererators: MANUAL LOCK

Spweilcatons desenbw the mstrument’s witrahted Pertiemaney TYPICAL or NOMINAL pwrformans s charac vmtcs Mot uselud appheatone mlarmatin byt are

not warranted




1-12, SAFETY CONSIDERATIONS

" Model 53445
General Information

1-13, This product is used as part of a Safety Class | instrument (provided with a protective earth
terminal.) Safety Information pertinent to the operation and servicing of this Instrument is included

in appropriate sections of this manual,

1-14, EQUIPMENT SUPPLIED

1-15, The equipment supplicd with the 53445 is listed in Table 1-2.

Table 1-2. Equipment Supplicd

Desceiption Quantity Part Number

18" BNC-BNC Cable 15ce Figure 4+1) 2 $120-3370
*Processor Interface Cable (See Figure 2-3) 1 6120-3435
Pawer Cables 2 8120-1378
*Front Handles 2 5060-3899
B350A External Sweep Trigger Cable 1 #120-3545
Lacking Hardware 15344A 10 Counler) 1

*Frant Link Locks 4 0050-0515

*Scrows for above  6-32 % 174" 4 2510-0192
*Pracessor Interface Cable Shield 1 0534400006
*Scrows for above  6-32 % 3/8” 4 2360.0197
*Flat washers for above 4 3050-0066
*IF QUT Madification

IF QUT cable assembly® 1 0534460114

Tie-wraps*® 3 14060249

*Thete ltems ara factary imtafted in o stondird 53445 and 53445 Opt 043 (5394A and counter.)

1-16. EQUIPMENT AVAILABLE

1-17.  Equipment avallable for use with the 53445 Is listed in Table 1-3.

Table 1-3. Equipment Available

*Service Accessory Kit
Transit Case

Male BNC  )-Female SMC cables 15343A)
5343A Sweep Interface Cables

APC-3,5 Adapter tlemale-ta-female}
APC-3.5 tfemalet to N tlemale) Adapter
Madel 5006A Signature Muliir ater
Moadel 5001A Micropracessor Exerciser
Maode! B350A Microwave Sweep Oscillator
Madel 8620C Microwave Sweep Oscillator

10842A
P/N 9211-2035
115492-60001

P/N 1250-1709
/N 1250-1745
See separate data sheet
See separate data sheet

Sec separale dala sheet

See separate data sheet

*The 10842A contains efeven special extemder boards and is supplied with Imtallation Noie 10842-90004.

1-18, DESCRIPTION

1.19, The Hewlett-Packard Model 5344A Is a companion instrument for the 53424 ar 5343A
Microwave Frequeacy Counter, This two Instrument system [s called the 53445 Source Synchronizer
which provides the ability to obtain high stability and high resolution frequencies from varfous
voltage controllable signal generators, such as the 8620A/B/C, 8640A/B, 8683A/B, B684A/B, and

1-5
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B8350A. Refer to Tables 3-7 and 3-8 for detaills on compatible sweep generators and plug-ins,
respectively, The front panel keyboard of t!:¢ 5344A pravides controls to: ‘

1. Select a specific frequency to 117 resolution,

2. Select a center frequency and sweep over a range of 20 MHz, Sweep time Is also
selectable,

3. Select a Start and Stop frequency and sweep over this range. Swueep time is also
selectable.

4. Make wideband sweeps limited only by the sweep oscillators range.
5. Generate up to four markers during locked sweeps (CF/AF and Start/Stap),

NOTE

If the 5344A Is to be added to an existing 5342A or 5343A, option 001
high stability oscillator should be installed in the counter, Option
001 determines the stability of the system and fs required to
maintain its integrity. In addition, the rear panel IF OUT connector
must be madified as described In paragraph 2-23. The required
materfals for this modification are supplied with the 53445 Option
142,

1-20, Madel Numbers

1-21. This manual contains operating information for the 53445 Micrawave Source Synchronizar,
However, at vartous points it is necessary to discuss different instruments that comprise the 53445, To
help clarify this, the following madel numbers are used throughout the manual:

53445—Used when discussing the complete system (counter and 5344A).
3342A or 5343A—Used when discussing the counter only,
534A—Used when discussing the 5344A instrument anly,

1-22, OPTIONS !

1-23. The 5344A Source Synchronizer s typically ordered with a 5342A Microwave Frequency
Counter as the 53445 System, However, several options are avaflable with the 53448, such as deleting
the 53424 Microwave Frequency counter and replacing it with the 5343A Microwave Frequency
Counter (Optian 043). Table 7-4 lists the available aptions for the 53445,

Table 1-4. Awailable 53445 Qptians

Optlon Description
Standard 5344A and 5342A Qption 001*, 011** Microwave Frequency Counter
142 5344A Source Synchronizer Only; deletes the 5342A Microwave Frequency

Counter. Includes all interfacing hardware and materfals Lo modify IF QUT BNC,
iSee paragraph 2-23,)

043 Deletes 5342A Microwave Frequency Counter and replaces it with a 5343A
Counter t

908 Adds Rack Mount Flange Kit

910 Adds an extra set of manuals

913 Adds Rack Mount Flange Kiv with Handles

*5342A Optlon 001 and 534)JA Optian 001 adds the High Stability Oscillator 10544A.

**5342A Optlon 011 and 5342A Optiun 017 adds Hewlett-Packard nterface iHP-18)

tA 53445 System containing 4 5343A Micrawave Frequency Caunter can be operated to 26,5 GHe, The 5343Awillinclude
Qption 001 and 011,
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1-24, Ordering Special 5344 Combinations

1-25.  The 5342A and 5343A cach have options avallable as listed In Table 1-5. Two of these
options (Options 001 and 011) are standard equipment with the 5342A in the 53445 System,
However, there may be a desire to have one or mare of the other available options. For example,
you inay want to include Option 002 Amplitude Measurement with the 5342A in the system,
To order a 53445 System with Options 002, 003, and/or 004 installed in the counter, order the
53445 Option 142, This deletes the counter (but still Includes all the necessary interfacing hard-
ware), Then order the desired counter with the options, Once the separate instruments are
recelved, they must be connected as described in paragraph 2-19, In the case described above,
you would order:

1. 53445 System Option 142 - Deletes the 5342A counter and:

2. 5342A Option 001, 002 and 011.

1-26.  When ordering In this configuration, be suretg order Options 001 High Stability Oscillator, for
the counter, Optlon 001 High Stability Oscillator [s the key to the 53445 Source Synchronizer System's
stabllity.

1-27.  For complete remote control of the 53445 system, Option 017 HP-1B should be installed
in the counter, HP-IB fs required in the counter only for Frequency Offset Lacking under
remote control, 1§ HP-IB is not installed in the counter, the offset must be entered manually, See
paragraphs 3-56 and 3-80,

NOTE

The 5344A can automatically recognize the counter to which
it Is attached. Once this has been determined, the 5344A will
limit the maximum frequency to 18 GHz for the 5342A and
26,5 GHz for the 5343A, If the 5342A has Option 005 (operation
to 24 GHz), the 5344A will still limlt the operation to 18 GHz.
However, when the 5342A is not being used with the 5344A
{Manual and Auto Lock off}; the 53424 Tption 0C5 will operate
as normal to 24 GHz.
Table 1-5. 5342A/5343A Table of Options

5342A 5343A Description -

on om High Stability Oscillator 10544A

Q02 N/A Amplitude Measurement

003 N/A Extended Dynamic Range

004 004 Digital-to-Analag Converter

003 N/A Operates to 24 GHz

006 006 Microwave Limiter

om an Hewlett-Packard Interface Bus (JEEE 488-1978)
Sec the approrriate counter manual for specificatians end operating detalls for these options.
N/A Nat Availible

1-28. Operation of Counter Options with the 5344A
1-29, Certain options for the 5342A and 5343A Microwave Frequency Counters reduce the
input sensitivity, Table 1-6 lists the options and the sensitivity levels for those options.

Table 1-6, 5342A/5343A Qptions Sensitivity

Optlon 5342A 5343A
002 and 003
5-124 CHz ~19 dBm e e e
124 - 18 GHz -14 dBm ————
006
5+ 124 GHz -18 dBm =27 dBm
12.4 - 18 GHz -14 dBBm ~21 &%
18 - 26,5 GHz ——— -15 dBm

1-7
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1-30. Options 002 Amplitude Measurement {5342A only) and 004 Digital-to-Analog Converter
(5342A/5343A) will be automatically turned off whenever the 53445 Is placed into Manual or Auto
Lock made, They will be re-activated when Manual or Auto Lack Is turned off again, Option 011 HP-
1B Interface for either counter [slocked out whenever the 5344A [s in Remote mode and Manual Lack
or Auta Lock Is an (but the 53445 is not necessarlly Locked.} Any offset entered Into the counter
through the HP-IB will remain active, See paragraph 3-171, Remote Frequency Clfset Lacking,

1-31. RECOMMENDED TEST EQUIPMENT

1-32. The test equipment listed in Table 1-7 Is recommended for use during performance tests,
adjustments, and troubleshooting, Substitute test equipment may be used if it meets the required

characteristics listed in the table,

Table 1-7. Recommended Test Equipment

Instrument Critical Specs Madel Use
Spectrum Analyzer 500 MHz-18 GHz HI* 8565A op
Micrawave Counter 500 MHz-26,5 GHz HP 5343A op
Contraller IEEE 408-1978 HP 85A* or
Sweep Mainlrame 53445 Compatlble HP 8350A QP
B350A/0620A/8/C 500 MHz-26.5 GHz HP B6595A op
Plug-Ins
uP Exerciser Far use with M6800 HP 5001A T
Stgnature Multimeter Signature analysis, multimeter HP 5005A/B T

tunctinns
Oscilloscope 160 MH2 bapdwidih HP 1740A a.mr
Qscllloscope 275 MHz bandwidih HP 1725A T
Power Splitter DC-18 GHz HP 11667A Qp
Directional Coupler 718 GHz HP 11691D op
Crystal Detector .5 - 18 GHz HP B476A op
Digital Mullimeter 20V Range HP 3465A A
Spectrum Analyzer 20 Hz - 300 kHz thput HP 141T,8556A7 ALt
8552A
Service Accessory Kit Complete Kit T0842A T
10842A contains: 2% 10 pin 05342-60030 T
(Only required boards 2 X 12 pin 05342-60031 T
are listed) 2 % 15 pin 05342-60032 T
2 %18 pin (2 05342-60033 T
22X 22 pini 2 05342-60034 T
2X 24 pin 05342-60035 T
A4 Extender 5342A/743A 05342-600306 T
tA9 Polarized Extender 05344-60014 T

A = Adjustments

O ~= Operatlonal Verilication
P = Perfarmance Test

T = Troubleshooting

* The HP 05A requires the 00065-15003 1/Q ROM dnstalled in the
Module, and the 82937A HP-IB Interface, An HP BSF may be

} The 05344-60014 has been added to the 10042A Extender board kit Exrlier kits may not have this extende

be obtained and added to the ki,

82936A ROM Draweri, the 82901A 16K Memory
substituted for the HP 85A and accaessorles,

r board. it should
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SECTION Il
INSTALLATION

2-1. INTRODUCTION

2-2, This section contains information for unpacking, Inspection, storage, installation, and
connection to the Hewlett-Packard Interface Bus,

2-3. UNPACKING AND INSPECTION

2-4, I the shippling carton is damaged, inspect the instrument for visible damage (scratches,
dents, etc,). If the instrument Is damaged, notily the carrier and the nearest Hewlett-Packard
Sales and Support Office immediately (the offi “es are listed at the back of this manual). Keep the
shipping carton and packaging material for the carrier’s Inspection. The Hewlett-Packard Sales
and Support Olfice will arrange for repalr or replacement of your instrument without walting for
the claim against the carrier to be settled.

2-5. PREPARATIONS FOR USE

2-6, Power Requircments

2-7, The HP 5344A requires a power source of 100-, 120-, 220-, or 240-volt ac, + 5%, -10%, 4610

66 Hzsingle phase, The power consumption Is approximately 125 VA, See Section |, Specifications
for description,

2-0. Line Voltage Selection

CAUTION

Before connecting the instrument lo ac power lines, be sure that
the voltage selector Is praperly positioned as described in the
following paragraph.

2.9, The 5344A is equipped with a power connector modute that has a plug-in printed-circult
card line voltage seiectar to choase 100-, 120-, 220~, or 240-valt ac operation (see Figure 2-1),
Before applying power, the selector card must be set to the correct position and the correct fuse
must be installed as described in paragraph 2-13.

PC BOARD PART NUMBER (5
5020-8122

SELECTION OF OPERATING VOLTAGE

1. Open cov. 1 door and rotate fuse-pull 1o left,

2. Select operating voltage by arienting PC board
1o position desired voltage an top-elt side,
Push board firmly into madule slot.

3. Rotate fuse-pull back into normal positian
and re-insent fuse in holders, using cautlon to
select correct fuse value,

Figure 2-1. 5344A Line Voltage Selection

2.1
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2-10, Power line connections are selected by the position of the plug-in card in the module.
When the card Is plugged inlo the module, the only visible iarkings on the card Indicate the line
voltage to be used, The correct value of line fuse, with a 250-volt rating, must be installed after the
card is inserted,

2-11,  To convert from ane line voltage to another, the power cord must be disconnected from
the power madule before the sliding window covering the fuse and card compartment can be
moved to expose the fuse and circuit card,

2-12,  Pull onthe fuse lever and then pull the card out of the module, The fuse lever must be held
to onesside to remove and insert the card, Insert the card so the marking that agrees with the line
voltage to be used is visible,

2-13.  Return the fuse lever to narmal position, insert the correct fuse, slide the plastic window
over the compartment, and connect the power cord lo compiete the conversion,

NOTE

For opeiation fram 100V ac or 120V ac use a 1.25A sle Ulo fuse
(2110-0305), For 220V ac e 240V ac aperation use a.75A slo-blo
fuse 12110-036:).

2-14, Power Cabhle

WARNING

BEFORE CONNECT!NG ELECTRICAL POWER TO THIS INSTRU-
MENT, THE PROTECTIVE EARTH TERMINALS OF THIS INSTRU-
MENT MUST BE CONNECTED TO THE PROTECTIVE CON-
DUCTOR OF THE POWER CORD (MAINS), THE MAIN PLUG
SHALL ONLY BE INSERTED IN A SOCKET QUTLET PROVIDED
WITH A PROTECTIVE EARTH CONTACT, THE PROTECTIVE
ACTION MUST NOT BE DEFEATE') BY THE USE OF AN EXTEN-
SION CORD (POWER CABLE) WITHOUT A PROTECTIVE CON-
DUCTOR (GROUNDING).

2-15. The 5344A s shipped with a three wire power cable, When the cable Is connected to an
appropriate ac power source, this cable connects the chassis to the earth ground, The type of
power cable plug shipped with each instrument depends on the country of destination, Refer 1o
Figure 2-2 for the part numbers of the power cables and plug configurations available,

-2
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Cable Coble Cable Far Use
Plug Type HP Parl No, | '\CD Plug Descriplion Langlh Color In Country
Ly {Inches)
a50v 8120-1361 | @ | Straight **BS1363A 90 Mint Gray | Unied Kingdom,
8120-1703 | 6 90° 80 Mint Gray | Cyprus, Nigeria,
€] Rhodesin,
Singapore
L N
g [ o
250v B120-5369 | 0 | Straight "*NZS5S198/A5C112 19 Gray Austratia,
. 8120-0696 | fg° B7 Gray New Zealand
250V 8120-1689 | 7 Straight " CEE7-Y 11 79 Mint Gray | Ensl and Wesl
_ 8120-1692 | 2 | 90° 79 Mint Gray | Europe, Saudi
Arabin, Egypt.
S0, Alrica, Indin
_ cunpalerized in
many nations,
125V 8120-1248 | B Straight **NEMAB-1EP 80 Black United Slales,
B120-1398 | 5 goe 80 Black Canara,
e 8120-1764 7 Straight **NEMAS-156P 36 Black Japon 100V or
E B120-1378 1 Straight **"NEMAbS-15P BO Jade Gray | 200V,
”U U" 8120-1621 G a90° 80 Jade Gray | Mexico,
8120-1676 | 2 Straight **NEMAB-16P 30 Joda Gray §  Philippines,
Taiwan
260V 8120-2104 | 3 | Straight **SEV1019 79 Gray Swilzerland
1950-24607
)
E
250V 8120-0688 | 6 | Straight ""NEMAG-15P o " United Stales.
. Canada
220V 81202056 | 2 | Straight **DHCK 107 79 Gy | Denmark o
. B120-2057 | 3 | 90° 79 Gray
*CO = Check Digit refer to Section VI
** part number shown lor plug 16 Induslty identiher tor plug only. Number shown for cable 1s HP Parl hiumber lor complete
cahle including plug
E = Earth Ground; L = Line; N = Neutral

Figure 2-2. AC Power Cables Available
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216, Operating Environment
2-17. TEMPERATURE. The 5344A may be operated In temperatures fram 0°C to 50°C,

2-18.  ALTITUDL. The 5344A may be nperated at aliltudes up to 4,600 metres (15,000 feet),

2-19, Mating Counter to 5344A

2-20. Ifthe 5344A and the 5342A (or 5343A) counter are ordered together tas the 53445), they will
be recelved as one unit connected together mechanically and electrically, However, If the 5344A
s ardered separately and Is o be connecled to an existing counter, the following procedure
should be performed, Refer to Figure 2-3,

a. Unpack the 5344A and lacate the mating hardware and cables liited below:
1. Interface cable shield aluminum piale with four square haoles.)
2. Four link locks,
3. Four 6-32 X 3/8" flat head pozidriv screws (for link locks).
4. Four 6-32 X 7/16" pan head pozidriv screws,
Four flat washers (far 6-32 X 7/16” screws),

Counter to 5344A prucessor interface cable (ribbon type).
Two 18" BNC-BNC cables,
8350A Sweeper Interface Cable,

L R e A I~ )

IF OUT modification cable and tie-wraps.

b, Remove any handles or rack flanges fram the counter,

¢ Usinga6-32 % 3/8” flat-head screw, attach two of the link locks to the right-hand side of the
counter. Orient the locks so they are open to the rear of the counter. Attach thelockstothe
top and bottum screw hales,

d.  Using the remalning two 6-32 X 3/8" flat head screws, attach the remalning link locks to the
left-side of the 5344A. Orient the locks so they are apen to the front of the 5344A,

e Slide the counter and the 5344A 1ogether at the front frames, The link locks will mate
tagether, Bring the rear frames together so the Instruments are parallel,

. Looking at the rear of the twa instruments, insert the processor interface cable, with the red
stripe up, Into the Pracessor Interface connectors.

8. Orlent the interface cable shield to align the square hole of the cover with the square
mounts on the instrument’s rear chassis fiames.

h, Secure the processor shield with the four 6-32 % 7/16" pan-head pozidriv screws and flat
washers,

i Using the two BNC-BNC cables, connect the counter FREQ 5TD OUT to the 5344A 10 MHz,
and the counter IF QUT to the 5344A IF IN.

J- Attach the handles and/or rack flanges to the 53445,

k. This completes the mating procedure. Additional connections will be made to the
fnstruments as applications are described.
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53424 OR BIIA

|~ FREQ |
5TD |
ouT |
|
|
IF QU |
10 MHZ IN
\ 4 -
N SCREWS 4
\ -
L e
» BNC's ~——
PROCESSOR
INTERFACE
CABLE

Figure 2-3, Connecting 5344A to the 5342A (or 5343A)

2-21, Compatibility with 5342A/43A Counters

2-22. The 5344A is compatible with all standard 5342A and 5343A Microwave Frequency
Counters. However, certain serial number couriters require a simple modification as described In

the following paragraph.
2-23, Required Madifications for Earlier Version 5342A/43A Counters

2-24. Earlier models of 5342A and 5343A counters require a modificationto the IF QUT BNC {}4}
on the rear panel, This requires adding a brass shield to BNC connector J4 {IF QUT}, This Is
required on 5342A with serlal numbers 2142A05040 and below and for 5343A serlal numbers
2201A00625 and below, The following procedure describes this modification,

2-5
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4,

10,

NOTE

This change Is not required on counters received as part of a
53445 system or on counters with serfal numbers higher than
those listed in paragraph 2-24, Refer to Figure 2-4 for IF QUT
madification part numEers for required parts.

Remave all power from the 5342A/5343A counter,
Remove all four feet from the counters bottom caver,

Remove the top caver by removing the screw In the rear strap cap (securing the rear of the
strap handle), Remove the cap and then slide the top cover toward the rear until it can be
freely remaved.,

Using a Jarge Pozidriv screwdriver ratate the screw located in the rear of the bottom cover
counter-cinckwlise. As the screw Is rotated, the cover will begin to slide backwards away
from the instrument. Grasp the cover and assist its mover,ent until it can be freely removed,
The screw will remain attached to the rear cover,

Using a large Pozidriv screwdriver, remave the fotn screws securing the rear frame casting
to the main frame struts,

Separate the rear frame casting, tilting the top forward to allow access 1o the IF QUT BNC
connector )4,

Unsolder the IF QUT shielded cable from 4, Disconncct the opposite end of the cable from
A27)2 located at the front of the instrument, Cutthe three grey tie-wraps securing the cable
hundle, Remove the cable,

Replace the IF OUT cable with the new cak'e supplied (05344-60114). Connect the new
cable to A27)2 and route It to the rear panel just as the original cable, Resecure the cable
bundle with the three supplied tie-wraps (1400-0249),

Remove the rear panel IF OUT BNC and replace it with the supplied BNC, Secure the BNC
firmly,

Slide the brass barrel (1Y, nylon spacer 12, and a brass sleeve t 31, onta the IF OUT shielded
cable as shown in Figure 2-4,

—D @ @)

IF QUT Cable Assembly: 0534460114
Tie-wrap: 14000249

M.

12,
13,
14,

Figure 2-4. IF QUT Madification

Insert the expased wire into the center conductor of the BNC, While holding the cable in
position, thread the BNC barrel onto the BNC, Pulling the rear panel back should provide
enough room to thread the barrel. -

Tighten the barrel firmly.
Re-assemble the counter by performing steps 2 through 6 in reverse order,
Thisicompleles the modification,
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2-26. HEWLETT-PACKARD INTERFACE BUS. tntercannection data concerning the rear - -
HP B connector is provided in figure 2-5 This connector is compuible with the - ?
10033JA/B/C/D cables, (See Table 2-1 for cable descriptions.) The HP-IB system allows
interconnection of uy. to 15 (including the controller) HP-Is compatible instruments, The HP-IB
cables have Identical *'piggy-back" connectors on both ends so that several cables can be
cannected to a single source without sperial adapters or switch boxes, System components and
devices may be connected in virtually any configuration desired. There must, of course, be a path
from the calculator (or other contraller) to every device operating on the bus. As a practical
matter, avold stacking more than three or four cables on any one connectar, If the stack getsioo
large, the force on the stack produces great feverage which can damage the connector
mounting, Be sure each connectar Is firmly (finger tight) screwed in place to keep it from
working loase during use, '

2-25, HP-IB Interconnections

Table 2-1, HP-1B Cable Descriptions

10833A 1 metre (3.3 ft.)
1083308 2 metre 16,6 {1.)
10833C 4 metre t13.2 t.)
108330 0.5 metre (1.6 1.
BEMOhIDICN
|svsrsms|

The above symbol when located in the upper corner of a page
Indicates HP-1B information is contained on that page, This
information may be operation, performance, adjustment, or
service related,

2-27, CABLE LENGTH RESTRICTIONS. To achieve design performance with the HP-IB, the
proper voltage levels and timing relationships must be maintained, If the system cablelstoo long
the lines cannot be drive properly, and the system will fall to perform properly, Therafore, when
interconnecting an HP-IB system, it Is important to observe the following rules:

3. The total cable length for the system must be less than or equal to 20 meters (A5 feet),

The total cable length for the system must be less than or equal to 2 meters (6.6 feet) times
the total number of devices connected to the bus.

¢, The total number of Instruments connecled to the bus must not exceed 15,
2-28. 5344A Listen/Talk Address

2-29, The5344A contains a rear panel HP-1B Instrument address selection switch, There are five
switches designated (AS, A4, A3, A2, A1) which are used to select the address, Instructions for
setting and changing the address are provided in Section Il of this manual along with the
programming codes,

2-30. HP-IB Descriptions

2-31, A description of the HP-IB is provided In Section Il of this manual, A study of this
information Is necessary H the user is not familiar with the HP-1B concept, Additional information
concerning the design criteria and operation of the bus |s avatlable in IEEE Standard 488-1978,
titled "IEEE Standard Digital Interface for Programmable Instrumentation,” See Figure 2-5,
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vl]un--o
(L1

MOURTING
5Tub

PIN | LINE

DOt

DIO2

PIO}

DIO4

DIOS

DIOk

DIO?

oiou

£l

REN

DAY

NRFD

NDAC

IFC

10 | SRQ

11 [ ATN

12 | SHIELD-CHASSIS GROUND

181 P/O TWISTED PAIR WITH PIN B
19 | /O TWISTED PAIR WITH PIN 7
20 | P/Q TWISTED PAIR WITH PIN B
21 | P/Q TWISTED PAIR WITH PIN 9
12 | P/O TWISTED PAIR WITH PIN 10
23 | P/OQ TWISTED PAIR WITH PIN 11
24 | ISOLATED DIGITAL GROUND

— — s B —h
W LD N DN N T O Y e b D b B s

THESE PINS
ARE
INTERNALLY
GROUNDED

Loglc Levels

Programming
Refer 10 Section I, Gperatlan

Maltlng Connheclor
HP 1251.0293; Amphenol 57-1040,

Maling Cahles Avallable

HP 10813A, 1 metre (3,25 f1.)
HP 100338, 2 metres 16,56 1t
HP 10631C, 4 meires (13,12 i1,
HP 108310, 0.5 metre (1.64 f1.)

Cabling Restiictians for Standard System

cable per instrumeny.

System is 20.0 metres (65.6 ft,).

The 5344A cantalns melric threaded HP-10 cable mounting studs as
opposed lo English tireads, Metric threaded HP 10813A, 0, C, 01 D
HP-1B cable lockicrews must be used lo secure the cahle to the
Instrument. Idanililcation of Ihe wo Iypes of maunting sluds and
lockscrews |s made hy thelr color, English ihreaded fasteners are
colored silver and melrlc threaded fasteners are colored black, DO
NOT mate sllver and black lasleners to each ather orthe threads of
clther ar hoth will be destroyed, Melric threaded HP-IB cable
hardware Hllustratlons and part numbers follow,

LONG SHORT
CABLE MOQUNTING MOUNTING
LOCKSCREW 5TUD 5TUD
1300-0360 9IR0-0644

93[]0-0643-{—‘

lh. 4. 9min

— 1

The Hewlett-Packard Interface Bus logle levels are TYL compatible, Le., the true th state js 0.0V de to
0.4V de and the false (0 wate is +2.5V dc to +4,0V de. :

1. A Howlen-Packard Interface Bus System may contain no mare than 1.8 melres 6 ity ol connecting

2. The maximum accumulative length of connecling cable for any Hewlett-Packard Interface Bus

Figure 2-5. Hewlett-Packard interface Bus Connections
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2-32.  Operational Check

2-33, Todetermine if the instrument is operating properly, refer to the operational verification
In Section 1V, Contact your nearest HP Sales and Support Ofiice 1see manual back cover) for
Information concerning warranty claims,

2-34, PACKAGING FOR RESHIPMENT
2-35. Original Packaging

2:36, The same containers and materfals used in factory packing can be obtained through the
Hewlett-Packard Sales and Support Office listed at the rear of this manual,

2-37. Since the 5342A/5343A Microwave Frequency Counter s an Integral part of the 53445
System, the counter should be returned with the 5344A when service Is required,

2-38. If the Instrument is being returned to Hewlett-Packard for service, attach a tag Indicating
the type of service required, return address, madel number, and full serfal number. Mark the
cantainer FRAGILE to assure careful handling,

2-39. In any corraspondence, refer to the Instruments by model numbers and full serial
numbers.

2-40. Other Packaging Methods

2-41, If it becomes necessary to re-ship an instrument, good commercial packing should be
used, Contract packaging companies in many cities can provide dependable custom packaging
on short natice, The following general Instructions should be followed when repackaging with
commerclally available materials.

a. If shipping to a Hewlett-Packard Office or Center, attach a tag indicaling the type of
required, return address, model number, and full serial number,
b, Wrap the instrument in heavy paper or plastic,

¢. Use astrong shipping container, A double-wall carton made of 350-pound test materlal is
adequate,

d. Use enough shack-absorbing material (3- 1o 4-inch layer) around all sides of the Instrument
to provide a firm cushion and prevent movement Inside the container. Protect the front
panel with cardboard,

e. Seal the shipping container securely.
f.  Mark the shipping container FRAGILE to assure careful handling.

2-42. STORAGE

2-43, Ifthe instrument is to be stored for an extended period of time, it should be enclosed ina
clean, sealed container,

2-9
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SECTION llI
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

3-2.  This section contains descriptions of operating characteristics and modes, operating proce-
dures, descriptions of the front and rear panel contrals and indicators, and Hewlett-Packard interface
Bus {HP-18) programming information,

3-3,  The 5344A s a companion instrument for the 5342A or 5343A Microwave Frequency Caunter,
The operation of the 5342A/5343A Counter should be understood before atlempting to operate the
53445 system. For complate Information on the 5342A or 5343A Microwave Frequency Counters,
refer 1o the Operating and Service Manuals for these Instruments, When annropriate, the 5344A/5
operating Information s supplemented witn 5342A/5343A opérating informatfon where necossary
for clarity,

3-4, The 5344A Source Synchronizer in combination with either a 5342A or 5343A Microwave
Frequency Counter allaws phase locking of a signal source to any frequency (1 Hz resolution) in the
high operating range of the counter used. The desired lock frequency Is sclected via the 5344A
keyboard and the signal source must be set within the specified capture range of that frequency in
order for the 5344A to achleve lock, This can be automatically achieved if the source is an HP 83504 or
an HP 8620C with Option 011, '

3-5. The counter s fed a sample of the source sigral to belacked. The 5344A generates a correction
signal for the signal source by comparing the ohase of the down canverted signal In the counter with
an internal crystal contralled synthesizer, The synthesizer may be swept over narrow ranges (40 MHz
maximum), and the signal source will follow remaining phase-locked. For wider sweeps with an
8620C or R350A, the source may be lacked at the start of the sweep and the correction voltage held
constant throughout the rest of the sweep (Lock and Roll made).

3-6.  User interaction with the system s through the 5344A front panel, which contains a keyboard,
11-digit scratchpad display, and RPG (rotary-pulse-generator) knob. All 53445 functions except Auto
Lock may be contralled remately via HP-18.

3-7. The 5344A [s attached mechanically to the 5342A aor 5343A counter and electrically to the
counter’s micropracessor bus, 'F and 10 MHz outputs,

3-8. MODES OF OPERATION

3-9. The 53445 has four modes of operation. They are CW, CF/AF, Start/Stop, and Lock/Roll,
Each mode can be used In Manual Lock or Auto Lack, as described In the following paragraph.
3-19. MANUAL LOCK MODES

3-11.  Manual Lock requires the signal source to be manually tuned to within capture range of the

selected frequency. If the 53445 [s used with an B8350A aor £620C with Option 011, the 53445 can
automatically tune the sweeper to the selected frequency (Auto Lock,)
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3-12.  CW [n Manual Lock

3-13. The 53445 attempts to lack the signal source to the selected Continuous Wave (CW)
frequency. If the signal source s 1oo far from the desired frequency for the 53445 to hring it into lock,
the FREQ Hi or FREQ LO annunciator Is turned an, and the signal source must be manually luned jas
indicated). When lock s achieved, the LOCKED annunciator ights, I lack Is lost, the 5344A turns off
the LOCKED annunciator and again indicates FREQ H or FREQ LO.

J-14, CF/A5F in Manual Lock

3-15.  The 53445 attempls to achleve a lacked sweep of the signal source from:

Center Freq - AFreq  to  Center Freq + A Freq
2 2

using the SWEEP TIME selected by the user, If the signal sourze Is too far from the desired frequency
range, it must be manually tuned (as in CW made?, When lock is achieved, the LOCKED annunclator
Is Iit. If lock Is lost, the 53445 twrns off the LOCKED annunciator, and the signal source must be
manually tuned to regain lack. The sweep must not crass 500 MHz, 650 MHz, or 800 MHz, as
described in paragraph 3-50,

NOTE

If AF =0, CF/AF operates the same as the CW mode since the sweep
width (AF) = 0,

3-16.  In CF/AF the 53445 can generate 4 separate markers over the sweep range. Discussion of
markers begins in paragraph 3-43,

3-17.  Start/Stop in Manual Lock

3-18.  The 53445 attempts to achieve a lacked sweep of the signal source from the selected START
frequency to the selected STOP frequency using the SWEEP TIME selected by the user. If the STOP
frequency Is less than START, or STOP-START is too large, an error indication is glven, and the locking
process is restarted, If the signal source s too far from the desired frequency range, the signal source
must be tuned (as in CW mode). The capture range, however, Is reduced by 1/2. When lock s
achleved, the LOCKED annunciator Is lit. If lock is lost, the 53445 turns off the LOCKED annunciator,
and the signal source must be manually tuned to regain lack. The sweep must not cross 500 MHz, 650
MHz, or 800 MHz, as described in paragraph 3-50.

NOTE
I START = STQP, START/STOP operates the same as the CW mode
since the sweep width = g,

3-19.  In Start/Stop, the 53445 can generate 4 separate markers over the sweep range, Discussion of
markers begins in paragraph 3-43,

3-20. Lock/Roll In Manual Lock

3-21.  In the Lack/Roll made, the 53445 has the ability to provide a highly accurate locked starting
frequency and then uses the sweeper’s ability to sweep wide frequency ranges. This combination
gives significantly better accuracy for broad sweeps than a sweeper alone.
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3-22.  The 53445 attempts to lock the signal source to the selected Lock/Roll Start frequency in the
se.ne manner as for CW Manual Lock operation, If successful, the 53448 halds the FM carrection
stgnal constant and sends a sweep trigger signal to the sweeper to start the sweep, It then walts for an
end-of-sweep signal (derived from the sweeper’s SWEEP QUT-10 volt ramp) and repeats the
iack/trigger/walt cycle, The sweeper controls must be set praperly 1o achleve the desired sweep
fram the locked starting frequency, In Lack/Raoll mode, the LOCKED light is lit continuously even
though the signal is only locked at the start of each sweep,

3-23. AUTO LOCK MODES (SYSTEM CONTROLLER)

3-24, The 5344A contalns a portion of the HP-IB code set for the 8350A and 0620C Sweep
Oscillators, This gives the 53445 the ability to program many of these sweeper functions as If it
were a controller (by IEEE 468-1978 terminology the 53445 s a System Controller), For instance if
the CW frequency selected on the 5344A front panel is 10 GHz, the 5344A would automatically
program the sweeper to a CW frequency of 10 GHz, pravided the sweeper's RF Plug-in has that
range, Paragraph 3-177, System Controller Mode, gives the IEEE 488-1978 details concerning this
feature, The following paragraphs describe the basic operation of Auto Lock,

NOTE

Since the 8620C cannot be programmed for specific frequencies
in the Start/Stop mode, the 8620C cannot be used in Auto
Lock/Roll,

3-25. CW in Auto Lock

3-26, The 53445 attempts to lock the signal source to the selected CW frequency, If the signal
source s too far from the desired frequency, the 53445 tunes the sweeper via HP-1 B ta bring It Into
lack. When lock is achleved, the LOCKED annunciator is turned on, If lock s lost, or cannat be
achieved, the 53445 turns off the LOCKED annunciator and attempts to adjust the signal source
via HP-IB to regain lock, if the signal source cannot attain the desired frequency, an crror
indication Is displayed an the 5344A,

3-27. CF/AF In Auto Lock

3-28, The 53445 attempts to achieve a lacked sweep of the signal source fram the selected CF -

AF/2to CF + 3F/2 using the SWEEP TIME selected by the user, If the signal sourcelistoo far from
the desired frequency range, the 53445 tunes it via HP-IB (as in CW riode), When lock s
achieved, the LOCKED annunciator is turned on, If lock is lost, the 53445 turns off the LOCKED
annunciator and attempts to adjust the signal source via HP-IB to regain lock, If the signal source
cannot attain the desired frequency, an error indication is displayed on the 5344A, The sweep
must not cross 500 MHz, 650 MHz, ar 800 MHz, as described in paragraph 3-50,

3-29. A marker signal Is generated for any 53445 marker frequencies selected as described in
paragraph 3-45,

3-30. Start/Stop in Auto Lock

3-31.  The 53445 attempts to achieve a locked sweep of the signal source from the selected
START to the selected 5TOP frequency using SWEEP TIME sclected by the user, If the STOP
frequency Is less than START, or STOP - START is too large, an error indication Is displayed on the
5344A, if the signal source istoo far from the desired frequency range, the 53445 tunes it via HP-1B
ras In CW mode). When lock is achleved, the LOCKED annunciator isturned on. If lock is lost, the
53445 turns off the LOCKED annunciator and attempts to adjust the signal scurce via HP-1B to
regain lock. If the signal source cannot attain the desired frequency, an error indication Is
displayed on the 5344A, The sweep must hot cross 500 MHz, 650 MHz, or 800 MHz, as described in
paragraph 3-50.
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332, A marker signal Is generated for any 53445 marker frequencles selected as doscribed in
paragraph 3-45,

3-33. Lock/Roll in Auto Lock

3-34. The 53445 attempts to lock the signal source 1o the selected Lock/Roll Start frequency In
the same manner as for CW Auto Lack, If successful, the 5344A holds the FM carrection signal
canstant and sends a sweep trigger signal to the sweeper to start the sweep, It then walts for an
end-of-sweep signal (derlved fram the sweeper’s SWEEP QUT-10V RAMPY and repeats 1he
lock/irigger/wait cycle, The sweeper contrals must be properly set to achieve the desired sweep
from the lacked starting frequency. The 53445 only sets the sweeper close to the deslred starting
frequency via HP-IR in this mode,

3-35, Auta Lack/Roll will operate only with the 8350A Sweep Oscillator,

3-36. InLock/Roll, the ‘gnalislocked only briefly at the start of each sweep, JtIs possible for the
sweeper seltings to be changed during the unlocked portion of the sweep such that the starting
frequency Is changed by some near multiple of the selected 5342A743A local oscillator
frequency, This would result in Jock being regained at the end of the selected sweep, even
though the lrequency Is nowhere near that desired (pressing Reset causes the 53445 to re-lock to
the desired frequency), In Lock/Roll, the LOCKED light is normally lit continuously even though
the signal is only locked ar the start of each sweep,

3-37. LOCKED SWEEPS CF/AF and START/STOP
3-36, Sweep Tine for lo$ked Sweeps

3-33, Sweep time can be selected for the two Locked Sweep modes, CF/5F and Start/Stop. The
sweep time range s 10 ms to 100 5. The sweep mode may be Single or Continuous as determined
by the ACQUIRE key (refer to under Front Panel Features, paragraph 3-102).

3-40, ‘Sweep Increment

+
3-41,  During locked sweeps (CF/AF and START/STOP modes ) the 53445 s actually stepping the
signal source to a new locked CW frequency every 10 microsecands in phase continuous steps,
Normally the step Increment Is so small that the sweep appears to be continuous, The actual
increment s given by the following formula (for START/STOP mode use START-STOP In place of
AF);

INCR = SF
SWEEP TIME/10 us

3-42. For example, if AF = 40 MHz and SWEEP TIME = 10 ms, INCR = 40 KHz, A fixed Increment of 80
KHz Is used for lacked sweep retrace,

3-43, MARKERS

3-44. The 5344A has the ability to generate 4 separate markers. The markers are settable across
the swepl band. The followlng paragraphs describe the use of these markers,

3-45, Markers are generated by the 53445 only In CF/AF and START/STOP modes. A marker
signal is then generated for desired 53445 marker frequencies in the swept range, The markers
can be disabled by setting them to 0, as described in Front Panel Features, paragraph 3-102.
Setting any Marker below 500 MHz causes that marker to default to 500 MHz. Setting any marker
above 18 GHz (5342A )or above 26.5 GHz (5343A ) causes that marker to default to 18 GHz or 26.5
GHz, Ifthe 53445 s in Subharmanic Mode or Frequency Offset Locking, the limits are 10MHz to
99.999999999 GHz. |
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346, Markers cannot be arbitrarlly close ta each other or ta the Start or Stop frequencies of the
sweep, The determining factor s time, so, for slower sweeps, the markers can be closer In
frequency. The minimum separation of the first marker and the start frequency Is given by:

40 _ps) (STOP - START)
SWEEP TIME

347, The minimum marker spacing or the spacing between the last marker and the stop
frequency Is giver: by:

{1.4 ps) (STOP - START)
SWEEP TIME

3-48, If markers are entered that are toe close to each other or the stop frequency, the 5344A
displays an error message while sweeping and ignores the offending marker(s), If the first marker
Is too close to the start frequency, the marker fs ignored, but no error message is displayed,

3-49, The marker output is a -5V rectangular pulse at the Z AXIS OUT cannector an the front
panel,

1-50, Frequency Restrictions of Lacked Sweeps

3-51, DuetoIF bandwidth restrictions, lacked sweeps (CF/AF and START/STOP mades) cannot
cross the frequencies of 500, 650 or 800 MHz. An error message Is displayed If such a sweep is
attempted,

3-52, SUBHARMONIC LOCKING AND FREQUENCY OFFSET
LOCKING MODES

3-53, Subharmonic Locking Mode Overview

3-54, Subharmonic Locking Mode provides several benefits, They are:

1. Allows the front panel RF OUT to be used at fts full power capabilities, No power splitiers or
directional couplers are necessary,

2. The ability to operate the 53445 beyond the limits of 18 GHz (5342A) or 26.5GHz (5343A). In
this mode the maximum frequency is 99,999999999 GHz.

3. The RF QUT signal may be amplitude modulated {as required for network analyzers)
without affecting the performance of the 53445,

3-55. These benefits are described in more detall heginning in paragraph 3-74,
3-56, Frequency Offset Lacking Overview

3-57.  Frequency Offset Locking mode is similar to Subharmonic Locking mode in that the 53445
phaselocks at a frequency that is offset from the entered frequency (instead of at a sub-harmonic
of the Input frequency), The lower limit for this mode is 10 MHz. Frequency Offset Lacking mode
is active whenever a frequency offset is entered in the 5342A/43A, and the 53445 is In
subharmonic Locking mode, as described In Figure 3-18. The offset used by the 53445 is the
negative of that entered in the counter and isapplied to all frequencies entered into the 53445 except
AF and STEP SIZE,

3-56. Tounderstand the operation of these modes, a basic description of the 83500 and 86200 series
plug-ins Is provided in the following paragraphs,

3-5
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3-59, HEWLETT-PACKARD RF PLUG-INS e

3-60, Most Hewlett-Packard 86200 and 83500 serles sweeper plug-Ins use one of the following
techniques to generate the output signal,

1. Ytrium-Iran-Garnet (YIG) Tuned Osdllatar (YTO)
2, ¥YTO and fixed frequency Cavity Osdlllaor
3. YTO and a GaAs FET Doubler |
4 YTO and a YIG Tuned Multiplier (YTM)
5, A combination of the above
3-61,  The following paragraphs provide descriptions of typlcal plug-ins, and describe basic

black diagrams. The blacks indicate specific plug-ins that use 2 technique, but certain sections of
the block are deleted,

3-62, Basic YTO

3-63. The basic YTO plug-in, as shown In Figure 3-7, gencrates frequencies over a single band,
The ¥TO Is valtage controlied over (for example), the range of 59 GHz to 12,4 GHz The YTO
output is fed to the front panel of the plug-In, possibly thraugh an amplifier, as the RF QUT, An
FM Input on the rear panel allows external voltages to be used to vary the YTO frequency over a
small range,

r-_—1
| 1
—————p FRONT PANEL
L _} RF OUT
yTo m— 2-8.4 GHz or
AMPLIFIER ATTENUATOR 5.9-12.4 GHz

i2-84 GHz) e.g,, 83540A
(6,8-12.4 GHz) e. g., B3545A

Figure 3-1. Basic YIG Tuned Oscillator

3-6
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3-64, Daslc YTO and Fixed Frequency Cavity Osclllator

365, To generate frequencies below the YTO's frequency range, the output of the YTO is mixed
with a fxed frequency Cavity Oscillatar, as shawn In Figure 3-2. The difference frequency between
the YTO and the Cavity Oscillator ks fed 1o the front panel as the RF QUT, For example, the Cavity
Osclllator is fixed at 3.8 GHz, and the YTO is whable from 3.1 GHz ta 6,2 GHz When the YTO
frequency is varled over its 3.81 GHz to 6.2 GHz range, the differance frequency maves from 10MHz
(3,81 GHz - 3.6 GHz) to 2.4 GMz (6,2 Gl iz - 3.8 GHz), The YTQ output s fed to the rear panel as the
AUX QUT. This plug-in would be specified with an output range of .01 GHz to 2.4 GHz even though
the 3,81 GHz 10 6.2GHe signal Is available at the rear panel AUX QUT, The frant panel RFOUT Is offset
from the rear panel AUX QUT by a constant 3,6 GHz, Also locited on the rear panel Is an FM Inputto
allow the YTO frequency to be varled over a small range, The stability and accuracy of thistechnique
is limited by the stability of the YTO. Hownver, when this plug-in is locked by the 53445, the Cavity
Osclllator becomes the limit of the stability and accuracy.

CAVITY OSCILLATOR f
(3.8 GHz) |

rﬂ -"

1 1
MIXER ® b——- FRONT PANEL
L j AF OUT
" = 01-2.4 GHz

AMPLIFIER ATTENUATOR

- REAR PANEL
AUX, OUT
3.81-6.2 GHz

YTO
(3.81 GHz - 6.2 GHz)
e.g., 83622A

Figure 3-2. Basic YTO and Fixed Frequency Cavity Oscillator

3.7
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7-66, YTQ and GaAs FET Doubler

3-67, A simple way of generating frequencies above the YTO frequency range Is to apply the
YTO output (9- 13,25 GHz) to a GaAs FET Daubles, asshown In Figure 3-3, As implied by its name,
the dauhler multiplies the YTQ frequency by a factor of 2. By varying the YTO frequency,arange
of 18 GHz to 26,5 GHz can be generated, The doubled signal is fed 1o the frant panel as the RF
QUT, The YTO signal Is fed to the rear panel as the AUX QUT, The AUX OUT signal Is always 1/2of
the YTO frequency. The rear panel FM input allows the YTO frequency to be varied avor a small
range. The stability of this technique is limited by the stability of the YTO,

r_—~

] H
> l> X2 —» FRONT PANEL
i I RFOUT

L-“-J
YTO GoAs FET AMPLIFIER ATTENUATOR |0 26:8 GHz
(9-13.25 GHz) DOUBLER
e.g., 83570A
» REAR PANEL
AUX OUT
9-13.25 GHz

Figure 3-3, YIG Tuned Oscillator wnd GaAs FET Doubler
3-68. YTO and YTM

3-63, To generate frequencies above the YTO's frequency range, the output of the YTO s
applied to a YIG Tuned Multiplier, as shown in Figure 3-4, The YTM multiplies the YTO output
in Integer steps (2 & 3), By varying the YTO frequency and the YTM value, a range of 2GHz to
18,6 GHz can he generated, The multiplier output from the YTM s fed to the front panel as
RF OUT, The YTO Is fed to the rear panel as the AUX QUT. Also located on the rear panel s an
FM Input to allow the YTO frequency to be varied over asmall range, The rear panel AUX QUT
(YTO} is always a subharmonic of the front panel RF OUT (except when generating the 2GHzto
6,2GHz range. In this case the RF QUT and AUX OUT frequencies are equal). The stability of the
technique Is limited by the stability of the YTO.,

=y
SRD I I
> —kK]— \% — FRONT PANEL
Xm R RF OUT
Y70 YIG TUNED  AMPLIFIER ATTENUATOR 27186 GHz
(2-6,2 GHz) MULTIPLIER
e.g. 86290 A/B m =123
» REAR PANEL
AUX OUT
| 2-6.2 GHz

Figure 3-4. YIO and YTM
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3-70, Wide Dand Plug-Ins

3-71. To generate wide-band frequencies, for example, .01 to 20.0 GHz, all of the previus
techniques can be combined in ane unit as shown in Figure 3-5. To generate frequencies below
the YTO range, it is mixed with a fixed frequency Cavity Oscillatar, To generate frequencies
above the YTO range, it may ke multiplied by a YTM,

CAVITY OSCILLATOR 3.8 GHz)

MIXER ® _»>
AMPLIFIER
\g\ - FRONT PANEL
"@'-/\-'0 RF OUT
ATTENUATOR 01-20.0 GHz
YTO AMPLIFIER
(24-7 GHz) SWITCHED YTM

AND PIN DIODE SWITCH

# REAR PANEL
AUX OUT
2.4-7 GHz

Figure 3-5. Wide fand Plug-in

3-72.  Further investigation of the particular plug-in in use is suggested to help realize the full
potential of the 53448, Keep in mind the relationship between the RF QUT and the AUX OUT,

3-73. Subharmonic Locking and Frequency Offset Lacking utilize these functions to expand the
53445’s capabllities,

3-74. Detailed Description of Subharmonic Locking Mode

3-75. Subharmonic mode provides 2 way to contral sweeper plug-ins without having to placea
power splitter or directional coupler in the signal path, which lowers the tota! available power
and reduces flatness of the frequency response, Subharmonic Locking Mode also provides a way
to contral sweeper plug-ins that can generate frequencies beyond the 53445’s range,

3-76. in Subharmonic Locking Mode, instead of counting the front panel sweeper RF QUT to
determine the necessary correction voltage, the 53445 counts the rear panel AUX QUT {YIG
output). This AUX OUT Is directly related to the front panel RE QUT, heing either a subharmonic
or offset by a specific value, This allows the front panel RF OUT to be used at is full power
capabilities, Subharmonic Locking Mode cannot be used if the YIG output signal is not available
before any multiplication, het erodyning, or modulation,

3-9
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3-77. In Subharmonlc Locking Made, the AUX QUT (YIG fundamental) Js applied to the
counter inpul. Then the rear panel SUB HMNC/NGORM switch is placed In the SUB HMNC
position. This performs two functions: (1) enables theuse of a Frequency Multiplier number, and
(2) extends the 5344A’s upper and lower numeric input limits, Frequencies not equaltothe front
RF QUT tbut harmanically related) and frequencies abave 18 GHz (5342A ) or 26.5 GHz 15343A)
can be entered, The 53445 compares the entered frequency onthe 5344A to the frequency being
applied to the counter, and determines the Frequency Multiplier number required, provided
this number Is within the range of 1 ta 4, If the Frequency Muttiplier number required Is preater
than 4, It must be entered manually, The highest allowable value is 99, See Frequency Multiplter,
paragraph 3-89,

3-78.  For example, the YIG Is tuned to 5,0 GHz 1al AUX QUT), but 20 GHz has been selected on
the 5344A front panel, The 5344A determines the Frequency Multiplier number to be 4. The 5,0
GHz signal being applied to the 53424 Is well within the 18 GHz limit.

3-73. However, il the selected value on the 5344A [s 25 GHz, the 5344A will display Err 09, since
the multiplier fs 5, and the 5344A cannot automatically determine this. The multiplier of § must be
manually entered, See Frequency Multiplier, paragraph 3-89,

3-80, Detalled Frequency Offset Locking

3-81, Frequency Offset Locking #llows the 53445 to operate with sweeper plug-ins that can
Benerate signals below the 53445's lower limit of 500 MHz. In this mode, the 53445 can control
plug-ins down to 10 MHz, In the fallowing example, the range of the plug-in is 10 MHz to 2.4
GHz, This range Is generated using the YTO and Fixed Frequency Oscillatar (Cavity Oscillatar)
described in paragraph 3-64,

3-82. Instead of applying the front panel RF output of the plug+in 1o th @ 53445's counter fnput,
the rear panel AUX QUT iYTO) Is used, The AUX OUT is always 3.8 Gtz higher (offset) than the
front panel RF QUT, The YTO rangels from 3.81 10 6.2 GHz. As can e seen, this rangejsabove the
counter’s 500 MHz lower limit. Since the offset is constant, the 3,8 GH can be subtracted from
the counter's display. The display will now always be equal to the plug-in’s front panel RF QUT,

3-03.  The 53445 cantrals the plug-in over the range of 3.81to 6.2 GHz. The YTO Is belng mixed
with the Cavity Oscillator to generate a lower frequency, The Cavity Osciilator frequency (3.6
GHz) being subtracted from the counter's display Is for user convenience anly. This ensures the
53445 display and the counter's display are consistent,

3-84, The offset is nut subtracted from the counter’s display under the following conditions:

1. Manual or Auto Lock Is off,
2. Manual or Auto Lock s on but the 53445 s gut of lock,

3-85.  Under these conditions, the counter will display the actual rear panel AUX OQUT (YTO)
frequency,

3-86.  The rear panel MODE switch must be in the SUB HMNC position,

3-87. Since the Cavity Oscillator s not being controlled, 1y variation in the Cavity Oscillator’s
frequency is directly reflected in the plug-in’s front pane! RF OUT,
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3-88. Some plug-ins, such as thase described In paragraph 3-70, combined several techniques
to generate signals over a wide range, The plug-in changes techniques st some frequency, for
example, above 2.4 GHz. If the 53445 Is belng used in Frequency Offset Made and a frequency s
entered above the frequency where the Cavity Oscillator technlque s used, the relatlonship
between the AUX QUT and the RF OF'T will no langer he an offset, butinstead could be equal or
a subharmonic, The offset entered nto the caunter s no longer needed, The offset will cause
tuning to be very difficult, if not impaossible,

3-09. Frequency Multiplier

3-90, If a Frequency Multiplier of 1" has been entered and Subharmanic Locking mode is
enabled, the 53445 calculates an interpal subharmonic integer by dividing the entered locking
frequency by the selected signal source frequency as measured by the 5342A743A, (f this result s
close to an integar (typically 10%), the 5344A rounds it and uses [t as the Frequency Multiplier. If
the 5344A determines the Frequency Multiplier to be greater than 4", it will display Err 09
indicating that it cannat determine the multiplier and the correct value must be manually
entered,

3-91.  To manually enter a Frequency Multipler, Marker 9 [s selected and then the multiplier Is
entered and terminated by pressing any one of the unit keys (GHz/s, MHz/ms).

3-92, The Frequency Multiplier number Is applied to all frequencies entered into the 5344A
except for 3F and Step Size,

3-53, MODE Switch (NORM/SUBHMNC on Rear Panel)

3-84. Since there Is a possibility of lacking to the wrong frequency if the sweeper Is mistuned, 2
switch Is provided 1o disable the Subharmonic Locking mode. The switch should be set to NORM i

1. The plug-in does not use frequency multiplication.

2. The plug-in uses frequency multiplication, but the 5342A743A Is connected to the panel RF
output,

3. There Is a desire to utilize the subharmonic signal, but you prefer to enter the sub-harmonic
frequency on the 5344A rather than the actual sweeper output frequency,

3-95, The position of the MODE switch Is indicated by the rightmost decimal point of the numeric
display. It is lit when subharmanic locking Is in effect (SUB HMNC position) of MODE switch,

3-96. Since the 5342A/43A counter display is produced by multiplying the counted subharmonic
signal (1 Hz resolution) by the harmonic number N, its resolution is only N + Hz. The 53445
synthesizer’s resolution is .01 Hz, so the actual locked sweeper output frequency resolution is still 1
Hz, regardless of harmaonic number.

3-97, When in REMOTE (HP-IB} operation, the 5344A LOOP BANDWIDTH and Subharmonic
Locking MODE switches are ignored, These functions are contralled via HP-IB commands until
REMOTE mode Is terminated, See paragraph 3-138,

\ HP-ID 4
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3-90. PARAMETER LIMITS
3-95. Table 3-7 lists the absolute pa~ameter limits for the 53445,

Table 3-1. Parameter Limits

Mode Parameter Limht
5342A 53143A
cw 500 MHz - 10 GHz 500 MHz - 20.5 GHz
CF 500 MHz - 18 Gz 500 MHz - 26,5 GH2
AF 0 MHz - 40 MH 2z 0 MHz - 40 MH2z
START 500 MHz - 18 GH2z 500 MHz - 26,5 GHz
sTOP 500 MHz - 18 Griz 500 MHz - 26.5 GHz
L/R 1Start) 500 MHz » 18 GH2 500 MHz - 26,5 GHz
MARKERS 500 MiHz - 18 GHz 500 MHz - 26,5 GHz
Setting any Marker 1o 0 turns that Marker off
[ T SWEEP TIME 10 ms - 100 s
STEP 51 7E 0 Hz - 18 GHz | 0 Hz - 265 GH2
FREQ, MULT, 1-9

3-100.

3-101. When LOCK mode Is entered, the conditions listed in Tables 3-2 and 3-3 must be mor:

LOCKED MODE RESTRICTIONS

Foble 3-2. Manual Lack Made Resirictions

Made Manual Lock Mode Restrictions
5342A 5MIA
Ccw None None
CF/AF CF-AF/2 2 500 MH 2 CF-3F/2 2 500 MHz
START/STOP START = 5TOP START < STOP
STOP-START = 40 MHz STOP-5TART = 40 MH,
LK/R None None
MARKERS Nane None
SWEEP TIME None None
) Table 3-3. Autn Lack Moade Restrictions
Maode Auto Lock Restriclions
5342A 5343A
cw Frequency in Signal Source Range
CF/51 CF-3F/2 2 500 MHz CF-AF/2 2 500 MHz
CF-AF/2 and CF+ F/2 in Signal Source Range
START/STOP START = STQP START < sTOP
STOP-START < 40 MHz STOP-START < 40 MH¢
START and STOP in Signal Source Range
LK/R LOCK/ROLL START Frequency in Signal Source Range
MARKERS None None
SWEEP TIME Nape None

3-12
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3-102, FRONT PANEL FEATURES

3-103. Figure 3-6a lllustrates the 5344A front panel features, The function of each Indicator and
control is described as follows:

Annunclators
w

CF/AF

STRT STOP

LK/R

Display Digils

GHz/MHz/5/ms

Bar Meler

INDICATORS

«ndicates that the 53445 {5 in the CW Continuous Wave) mode 1single frequency; no
sweep). The CW frequency is displayed and may be changed when the F1 key is lit,

Inchicates that the 534S Is in CF/0F mode ifrequency is swept from CF-3F /210 CF +AF/2).
The center frequency Is displayed and may be changed when the F1 key is lit, The sweep
width is displayed and may be changed when the F2 key is [,

Indicates that the 53445 Is in START/STOP mode tfrequency swept from START 1a STOP),
The start frequency is displayed and may be changed when the F1 key Is lit, The stop
frequency is displayed and may be changed when the F2 key is lit,

tndicates that the 53445 is in LOCK/ROLL mode ifrequency locked at L/R START, then
released 1o allow sweeper to control sweep), The starting lock frequency is displayed and
may be changed when the FY key is I,

NOTE

The MODE key “scrolls” through the four modes listed above. When
the MQDE key fs pressed, the mode changes [rom CW 1o CFZAF, CF/AF
to START/STOPR, START/STOP 10 LQCK/ROLL, LOCK/ROLL 10 CW, See
MQDE KEY,

As the made changes, the previous frequency parameters are carrled into the new mode:

CF=CW AF = STOP - START
START = CF - AF/2 STOP =CF + AF/2
L/RSTART = START
CW = L/R START +(STOP - START) /2

The 5344A display contains 11 digit positions. The display [s used to show the value of the
currently selected 53445 parameter, It Is also used to indicate any error conditions arising
during operatien. The rightmost decimal point s used to indicate the pasition of the rear
panel Mode switch. See paragraph 3-74, When the SWEEP TIME fs selected, the characters
5.5, appear on the display, See Sweep Time, paragraph 3-38,

Indicates the units of the displayed value igigahertz, megahertz, seconds, milliseconds .

The meter (10 segment, center scale bar graph) indicates the frequency correction signal
being applied to the signal source. It shows how close the source's uncorrected frequency
is to that desired. The two center bars are dimly Htwhen the correction signal bs near zero,
As the signal moves from zero, the appropriate une of the two center bars switches to full
intensity. As the signal continues to deviate from zero, successive bars light unin full scale
fs reached. The directinn the bar graph moves proportional to the voltage control FM
input of the sweeper.
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NOTE

The LOCKED, FREQ M1 and FREQ LO indicators and the meter are not
active unless the 53445 §s in elther MANUAL or AUTO LOCK motde. The
M&TER Is ot active unless the 53445 s LOCKED and the LOCKED lamp s
on,

FREQ HI/FREQ LO

LOCKED

RMT

TALK/LSN

CONT

When the input signal is not locked, these indicators show its position relative 1o the
desired frequency. This information should be used ta tune the signal source to achieve
Manual Lock isee Manual Lock Made Restrictions Table 3-2),

Indicares that the Input signal of the 5342A/43A caunter is lor wu . the frequency 1CW or
sweph entered on the 5344A keyboard,

When lit, shows that the 5344A has been selected for HP-IB programming, See Remote
Programming Via the HP-IB, paragraph 3-13u,

These indicators show the selected 5344A HP-IB status. The TALK light indicates that the
5344A Is the selected Talker on the HP-IB. This occurs only during Auto Lack and serial
polls when the 5344A is being accessed remotely, The LSN light indicates that the 5344A s
currently addressed 1o listen on the HP-IB. This never accurs in Auto Lack made,

The CONT light indicates that the 53445 in the SYSTEM CONTROLLER mode trear panel
switch s in the 5YS CONT position ). With the switch in the 5Y5 CONT pasition, the Auto
Lock made of the 53445 is enabled (See Auto Lack Key), No other HP- 1B system contraller
can be on the bus when the 53445 is In this mode,

CONTROLS

FUNCTION KEYS

MODE

F1

F2

SWP TIME

3-16

MODE cycles iscrolls) through the made selection (CW, CE/AF, START/STOPR, LOCK/
ROLLY Each time the MODE key is pressed, the made advances one function. The
appropriate made Indicator Is wrned on, and the F1 key is lit. The 5344A parameter
assaciated with F1 for the newly selected mode is displayed.

Selects the first mode parameter (CW, CF, START, LOCK/ROLL ST\RT) for display/
change.

Selects the second mode parameter (.3F, STOP) for display change. F2 is ignored in CW
mode and in LOCK/ROLL is used only 1o invake a special diagnostics mode. See
Table 8-9 for dlagnostics.

Sclects the SWEEP TIME parameter for display/change. When SWEEP TIME Is selected, It
may alse be used to toggle the sweep mode between SINGLE and CONTINUOUS by
Eressing the ACQUIRE key. In CONTINUOUS sweep, the 53445 initiates a hew sweep
immediately after the previous sweep ends, In SINGLE sweep, the 53445 waits for RESET to
be pressed or a change in any sweep parameter before initiating a sweep. SINGLE sweep
sub-made is Indicated by 8.5, being displayed In the two leftmost digit positions of the
5344A display whenever SWEEP TIME [s selecied.




MKR FREQ

STEP SIZE
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NOTE

It SWEEP TIME Is greater than 50 seconds and AF (ar STOP-START}
equals 1 Hz, the resultant sweep will be invalid,

Selects the marker frequency parameters or the frequency multiplier for display/ change,
The next key pressed should be 1, 2, 3 or 4, specifying which of the four markers is to be
selected; 0, specifying that all four markers are to be set to zero 1disabledy; or 9, specifying
that the Frequency Multiplier s 1o be entered. The display Is cleared when the MKR FREQ
key Is pressed and remains blank until a valid digit 10, 1-4, or 9 s entered, The MKR FREQ
light tin the keys alse flashes until a valid digit Is entered.

Vhen MKR FREQ 0 Is entered, all four marker frequencies are immediately set 10 zero,
thus disabling them, MKR FREQ 11 then selected as the parameter,

Entering MKR FREQ 9 displays the selected frequency multiplier. A new multipiier may
then be entered with the numeric digit keys. Entry of the multiplier Is campleted by
pressing either units key (GHz/s or MH2/ms ), The frequency multiplier must be an integer
hetween 1 and 99. Any entered fraction will be truncated.

Selects the STEP SIZE parameter for display/change.

Numeric Enlry Keyst -\5-'1, « GHz/5, MHz/ms)

One means of changing the currently selected parameler Is to enter a new value with the
numerkc entry keys. The general sequence of keystrokes fs as follows:

First digit or decimals 1.) - Pressing the st numertc entry key results in clearing the 53445
display of the selected value of the selested parameter and entering the value of the new
first diglh oF the decimal polnt in the maost significant positian 1lefimost i,

Subseque nt digits or decimals ) - Subsequent depression of a digit key resulisin the new
digit being displayed on the right of the value entered previously, Pressing the docimal
point key results in the decimal polnt appearing in the rightmast digit position of the value
entered, Only one decimal point may be entered. Any sthers after the first are pnored,
Also, only 11 digits may be entered. Additional digits wa'l be gnored.

GHa/5, MHz/ms - One of the units keys must be pressed follawing entry of the numerle
value, If the currently selected parameter is a frequency, the "GHz" or " MHz" lighe will
be turned on. If the parameter is SWEEP TIME, the "'s” or " ms" light will be turned on, if
the parameter Is FREQUENCY MULTIPLIER, ndither light will be turned on,

The value of the selected parameter is updated, and H the 53445 is In LOCK mode
(MANUAL or AUTO), the new parameter Is immediately reflecied In the lock operation.

NOTE

Depending on the parameter changed and the magnitude of the
change during LOCK made, the 53448 may or may not be able to regain
Jock, It will, however, remain in LOCK mode waiting for the user to
adjust the signal source IMANUAL LOCK) or tune it via HP-IB (AUTO
LOCK}.

Al.o note that once numeric entry hes begun (e, once the first digh or
decimal point key has been pressed), the increment/decrement keys,
the tuning knob, ii» ACQUIRL key, and the MANUAL and AUTO
LOCK keys are ignored until the entry Is complete or terminated.
Numeric entry may be termin ited without affecting the value of the
wdrrently selected parameter Ly pressing any function keyiincluding
the ane cur-ently lit).

I LS
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" ACQUIRE Keyt

3-18

53445 frequency parameters imay be changed |y acquiting them fram the 5342A243A
caunter. This Iy aceomplished by pressing ACQUIRE following theselection of the desired
parameter, | the 5344% s no rnckud, uh autamatic measnrement is perfarmed on the
5342A/743A and the tesult entered jn the 53445 display and used to update the selected
parameter, [1 the 53445 Iy locked, the vaue of the F parameter of the selected mode is
taken as the new narmmeter and fs immediately reflecied in the lock operation, Note that
SWEEP TIME, AF, and FREQUENCY MULTIPLIER may not be acquired, iWhen SWEEP
TIME Iy selected, the ACQUIRE key i used to togple the state of the sweep submode from
CONTINUOUS 1o SINGLE ar vice versa.)

Increment/Decrement Keyst (Up arrow 0. Down arrow O i

Pressing the increment ror decrement) key results in the selected STEP SIZE being added
to cor subtracied from) the currently selecied parameter, The 53445 display Is updated,
and ifthe 53445 is in LOCK maode, the new parameter is immediately reflected in the lock
operation. The increment and decrement keys may not be used to change SWEEP TIME or
FREQUENCY MULTIPLIER,

Tuning Knob (RPG):

The tuning knch may also be used to adjust all 53445 parameters except FREQUENCY
MULTIPLIER, Turning the knob clockwise increases the value of the parameter, and
turning the knob counter-clockwise decreases the value, The 53445 display Is updated,
and, if the 53445 s in LOCK mode, the new value of the parameter Is reflected immediarely
in the lock operation, The rate of change in the value being adjusted with the tuning knob
Is alfected by the selected stite of the FINE/COARSE key and the rate at which the knab s
heing turned,

FINE/COARSE Key

RESET Keys

Pressing the FINE/ZCOARSE key toggles the state of the FINE/COARSE tndicator iight 1in
the key), When the light s wened off, tuning knob adjus:.aents are relatively coarse,
allowing rapid changes in parameter values. When the light Is on, adjustments are slower,
allowing easier fine-tuning. The FINE/COARSE key Is operational at any time except when
the 53445 by in REMOTE HIP-IB operation,

The RESET key has three effects:

1. I the 53445 is in REMOTE HP-IB operation, the RESET key returns the 53445 to
LOCAL made, restaring control to the front panel. (Note that the RESET key Is
ignored if a "LOCAL LOCKOUT" HP-IB command has been received by the
5344A0

2. the 53445 s in LOCK mode but not in REMOTE HP-1B aperation, RESET restarts the
locking algorithm,

3. Ifthe 53445 Is LOCKED, in o sweep mode (CF/3F, START/STOP, LOCK/ROLL}, and
the single sweep sub-niode has been selected, pressing RESET initiates anew sweep.

MANUAL LOCK Key:

Pressing e MANUAL LOCK key when its light bs off, places the 53445 in LOCK mode (or
keeps it in LOCK made It AUTO LOCK is already in effect) and indicates that the signal
source may need (o be tuned to achieve lack. Pressing the MANUAL LOCK key when its
light is already on disables LOCK made and turns off the MANUAL LOCK indicator light,
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AUTO LOCK Key:

Pressing the AUTO LOCK key when its light s off, places the 53445 in LOCK mode tor
keeps It in LOCK mode [t MANUAL LOCK is already [n effect) and indicates that the signal
source will be tned autamatically by the 53445 via HP-I as necessary to achleve lock,
Pressing the AUTO LOCK key when its light Is already on disaliles LOCK mode and turns
off the AUTO LOCK light,

The “SYSTEM CONTROLLER” switch on the 53445 rear panel HP-11 address switch must
be In the "SYS CONT.” poshion when AUTO LQCK is pressed. Otherwise, an errar
indication will be given.

NOTE

I no valid frequency has been cntered when LOCK mode s inliiated for the first time, a
measurement will be made on the 5342A743A and the resulting frequency used by the
53445 for the selected mode's F1 parameter (CW, CF, START, LOCK/ROLL START).

CONNECTORS
Z AXIS OUT
This connector provides a Z-axis modulation s al for display devices roscilloscope, X-Y
recorder ). Provides a rectangular -5V pulse for selected marker frequencies. At all other
times Z AXIS OUT is tied directly 1o Z AXIS IN, 2 Axis Qut Is gencrated by the 53445
when locked In elther lacked sweep mode (CF/MF or START/STQP).
SWEEP OUT

This connectar provides a linear ramp voltage from zero to 10 volis synchronous with the
RF sweepsignal. sweep Qutis generated by the 53445 when locked in elther Jucked sweep
made, At all other times, SWEEP OUT Is tied diredtly to SWEEP IN,

NOTE

Z AXI5 QUT and SWEEP QUT are not generated by the 53445 in CF/5F mode if M =0 ar
in START/STOP mode [ START = STOP,

Z AXIS IN
This connector accepts the Z-axis modulation signal from the sweeper, Itis tied directly to
Z AXIS QUT within the 53445 except when the 53445 Is locked in a lacked sweep made.
Then Z AXIS IN has no effect, ‘

SWEEP IN
This connector accepts the SWEEP OUT signal from the sweeper, It is required in
LOCK/ROLL mode to allow end-of-sweep detection and is then tied directly to SWEEP
QUT within the 5344A, SWEEP IN is also tied 10 SWEEP QUT at all ather times except when
the 53445 is locked in a locked sweep mode (such as CW mode), Then SWEEP IN has no
elfect,

POWER
LINE OFF/ON

This switch applies power to the 5344A, If the 5342A (or 5243A) is already on, the courter
will go through its power-up rautine following the 5144A power-up routine,
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3-104, REAR PANEL FEATURES

3-105,  Figure 3-6b lllustrates the 5344A rear panel fratures, The function of each contral is
described as fallows:

HP-1B Connector

Used ta convey data and programming Information, 1EEE-1970 Compatible, See paragraph
3-130,

HP-I1B ADDRESS Swliches

The HP-1B address switch has sev an individual switches, six of which are actually used, The
top switch determines if the 53445's AUTO LOCK made may be invoked from the front
panel. With the switch in the 5YS CONT, pasition, the 53445 will act as an HP-1B system
controller to set sweeper parameters via HP-18 when AUTQ LOCK Is pressed, No other
system controller may be n a pawered-up state on the bus If SYS CONT. [s selected, When
the top switch Is not in the SYS CONT, position, the 53445 may be programmed remotely
vai HP-{B by any bus coatroller,

The bottom five switches are ysed to set an HP-IB address in binary thattom switch is the
LSB). HP-1B adcresser must be in the range 0-30 (binary 0000 11110}, If all of the arddress
switches are in the 1" position, the 53445 will use address 30, If system contraller made is
selected (top switch in SYS CONT, position), the HP-1B address switches should be set to
the address of the sweeper 1o be contralled In AUTO LOCK, If system controller made s
disabled, the HP-IB address switches determine the address by which the 53445 is accorsedd
an the bus by a remote contraller, The unmarked switch is not used, Refer to paragraph
3-151. HP-1B Address Selection for more detajls,

FM OUT
This connector provides the frequency correction signal (FM) reeded to maintain the
locked frequency output of the signal source, It must be connected to the FM input of the
signal source or locked aperation.

SWP TRIG
This connector provides the signal necessary to control the sweeper in LOCK/ROLL
made. It must be connected to the EXT TRIGGER connector on the sweeper (or,
optionally, STOP SWEEP on the 8350A),

IFIN
This connector must be cannected 1o the IF QUT signal provided on the rear panel of the
5342A/743A,

10 MHz IN

This connector must be cannected tothe FREQ STD QUT (10 MHz) signal provided onthe
rear panct of the 53424 /743A,

Input Power Module

AC input power module permits operation from 100-, 120-, 220-, 240- volts ac, The
number visible in the module window Indicates nominal line voltage to which the
instrument must be connected (sce Figure 2-1), The protective grounding conductor
connects to the Instrument through this module.
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LOOP DANDWIDTH-WB/NB {WIDE BAND/NARROW BAND)

This swiich sets tocking loop bandwidth 10 about 100 kHz 1WB), recommended o,
sweepers, or 1o about 20 kMHz iINB), recommended for signal generators in CW made only.
The NI} made often ylelds better phase nolse performance, but the WB made [s
reconimended to lack nolsier saurces (like sweepers) or any saurce when sweeping,

The position of the LOOP BANOWIDT!H switch is indicated by the MANUAL or AUTQO
LOCK key light when in LOCK made. if the switch is In the wideband (WB) position, the
LOCK light Is always an. In narrowband (NB), the light flashes slowly,

SUDHMNC/NORM (SUBHARMONIC/NORMAL) MODE Switch

Thisswitch, when in the SUBHMC position, defeats the upper and lower frequency limits,
and enables the use of a Frequency Multiplier, See paragraph 3-89,

PROCESSOR INYERFACE Conneclor

Provides the electrical connections for the interface cable between the 5344A and the
counter,

WARNING

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING)
CONDUCTOR INSIDE OR QUTSIDE OF THE INSTRUMENT OR
OR DISCONNECTING OF THE PROTECTIVE EARTH TERMINAL
IS LIKELY TO MAKE THE INSTRUMENT DANGERQUS, (Sce
paragraph 2-14.)

3-106, Funcilon Key Operation

3-107, Pressing any FUNCTION key (Figure 3-6) results in termination of any other parameter
display or change in progress, The indicator light in the previously selected function key istuniied off,
The light assaciated with the newly selected parameter is turned on, and the selected value of that
parameter Is displayed (except as mentioned for marker frequencies and the Frequency Multiplier,
which require that a digit key also be pressed before the value can be displayed), Once the parameter
Is displayed, It can be changed via the Numeric Entry Keys (all parameters), Increment/Brcrement
keys (frequency parameters only except STEP SIZE), or the Tuning hnob (all parameters except
FREQUENCY MULTIPLIER).

3-108, 5344A Display While Locked

3-109. In LOCK mode, the 5342A/43A frant panel displays the following as listed in Table 3-+4:

Table 3-4. 5344A Display While locked

Mode 5342/5343A Dieplay
cw CW Frequency
i CF/.5F CF Frequency
START/STOP Start Frequency
LOCK/ROLL LOCK/ROLL START Frequency
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3-110, In CW mode the 5342A/43A Is actually counting the input frequency and updating the
display, In CF/AF and START/STOP modes the display s static, in LOCK/ROLL mode the display
Is also normally static, butif the counter being used with the 53445 s 1 5343A and the sighal source
is an HP B350A sweeper, the Counter Trigger mode may benvoked on the 3350A to mamentarily
stop the sweep and signal the 53445 to measure a desired frequency (stop or marker ), The 8350A’s
CNTR TRIG output must be cannected to the 5343A’s SWP INTFC A input, The sweeper's STOP
SWEEP Input must be connected to the 5344A’s SWEEP TRIGGER output or to the 5343A's SWP
INTFC B. Then selecting a frequency parameter on the 8350A front panel and pressing the SHIFT
and M2 keys enables Counter Trigger made, Sece Figure 3-17 Lock/Roll in Manual or Figure 3-15,
Lock/Roll in Auto Lock for a descriptive procedure,

3-111. OPERATOR’S CHECKS
3112, 5342A/5343A Stand-Alone Operation

3-113,  The 5344A and the 5342A/43A each have power switches that must be set to the ON
position, The order fn which they are turned-on doesn’t matter, The 5342A (or 5343A) may be
operated alone by applying power only to the counter, However,since the 5344A uses the
counter’s microprocessor, If both instruments are ON and the 5344A is switched OFF, the 5342A
must be switched OFF, then ON, to return complete control to the 5342A, This is not required
with the 5343A,

3-114, Power-Up Self Check

3-115, On power-up, the 53445 performs its self-test routine, If all tests pass, the 53445 performs
its Initialization and then passes control to the 5342A/43A which performs its own self-test and
proceeds to free-run mode (5342A/43A counting; 5344A Idle),

3-116.  The power-up values for 53445 parameters are as shown in Table 3-5:

Table 3-5. 53445 Power-Up Parameters

MODE = CW

CW = 5TOP = START =0
AF=0

MARKERS = 0

SWEEP TIME = 10 ms
STEPSIZE=0

FREQUENCY MULTIPLIER =1
LOCK = OFF

RPG KNOB = CQARSE

HP-[B: LOCAL
RM =0

3-117. ) during the power-up self-test a failure is detected, an error code will be displayed on
the 5344A as follows:

Errld coniiineninnes ceeresss UX ROM Faflure
2 o T T ++» RAM Failure

wherc x is the reference designation of the defective ROM located on the A11 Main ROM Buffer
Assembly.

3-118. If one of these errors s displayed, refer to Section VIII, Service for further instructions.
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3-119, ERRORS AND END OF SWEEP (----EQS----) MESSAGES

3-120.  When an operational error [s detected by the 53445, such as an incorrect parameter, an
error message Is displayed on the 5344 A front panel. The errar message consists of “'Err”’ followed
by a two-digit error number, Table 3-6 describes each error condition and the probable causes
for It

Table 3-6. ERROR Massages

Ere 01, Invalld frequency neasurement an 53445,
@ Signal source autput =2 cnnncctcd to counter input,
b, Source power level too low,
¢ Source RF QUT turned off,
d. Source RF BLANKING mirned on when using Lock/Roll made on 53445,
e. Signa! source frequenry < 500 MHz or > 18 GHz (5342A) or 26,5 GHz (5343A),
f.  Signal scurce sweeping or being manually tuned too fast,
B- Signal source internal square-wave modulation twrned on.
h. Cables are defective or not usable over desired frequency range.

Err, 02, Markers too close to each other or to the STOP Irequency.
Solution:  Move markers or increace sweep time,

Err. 03,  STOP frequency less than START frequency,

Err 04, STOP frequency - START frequency greater than 40 MHz,
S 'ton: Reduce sweep span,

Err 05, Signal source I'M sensitivity less than 1 MHz/volt,
a.  Sonsitivity really is less than 1 MHz/volt,
b. 5344A FM OUT not connected 1o signal saurce FM INPUT,

¢ For HP 66200 plug-ins; PL-NORM-FM switch in NORM pasition, 1Should be in PL
paosition).

d. For HP 83500 plug-ins: CW filter enabled,
e, 5344A A6 (Main Loap Board) fuse blown,
Err 06, Signal source FM sensitivity greater than 100 MHz/volt,
Err 07, Sweep too wide for signal source sensitivity,
Solution: Reduce sweep width.
Increase source FM sensitivity,
Err 0. Sweep cannot cross the frequencies of 500, 650 or 800 MHz,
Solution: Changc sweep parameters,
Err 09, Invalid value calculated for Frequency Multiplier in Subharmonic Locking Mode.

2. Sweeper s not tuned close enough 1o desired frequency to allow reliable automatic
determination of harmonic number,

Solution:  Tune source claser to correct frequency.
Use AUTO LOCK {System Controller),

b. The 53445 has determined the harmonic number to be greater than four,
Solution: Enter the Frequency Multiplier manually,
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m Table 3-6. ERRQOR Messages (Continued)

Err 10, System controller switch not set to SYS CONT for AUTO LOCK, (ADDRESS switch on roar
panel,)

Solution:  Set switch 15 5YS, CONT,
Use Manual Lock,

Err 17, Signal source cannot be tuned close enough via HP-IB.

Signal source HP-IB part not cannecied to 5344A.

5344A HP-IB address switch not set to address of signal source.

Stgnal source is not HP 0620C or HP B350A,

Destred frequency is not within range of installed plug-in.

8620C has plug-in installed that is not supported for Aute Lock, (B6210A, 86220A, 8621A/B),
Err 12, AUTO LOCK cannot be achieved,

AUTQ LOCK attempted in LOCK/ROLI. mode with 8620A/8/C sweeper,

Solution:  Use Manual Lock.

P E n T B

b, HP-IB address of sweeper and 5344A are not the same,

Err 13, Checksum cerror in power-up ROM test. Bad ROM number (U1, U4, Us, UB) also
displayed.

Err 14, RAM failure during power-up self-pest,

Eer 15, Actual locking frequency out of range (560 MHz 1o 18 GHz for 5342A, or 500 MHz
to 26,5 GHz for 5343A) In Subharmontc or Offset l.ocking made,

3-121,  End-of-Sweep (EDS) Message

3-122,  The 5344A will display =---EQS---- when LOCK mode is entered or RESET Is pressed, while
walting for the present sweep to be completed so that a lacking sequence may be started. EQS is also
displayed when the 53445 has triggered a sweep and s walting for the sweeper to respond.
3-123.  There are several possible causes for the EQS message to remain on the display of the 5344A:
The sweeper Is set for iong sweep times, and the present sweep has not yet been completed,
The SWEEP IN of the 5344A is not connected to the sweep ramp of the source,

The sweeper s not sweeping.

The sweeper's RF output Is turned off for any length of time,

e & o ow

‘The sweeper Is tuned out of the capture range of the 53445,
The SWEEP TRIGGER out of the 53445 [s not connected to the source,

—
-

3-124. SIGNAL SOURCE REQUIREMENTS

3-125. Signal sources to be used with 53445 must meet the following specifications:
1. Frequency and output power which meet the 53445 speclfications of Table 1-1.

2. An FM port with a sensitivity between 1and 50 MHz/volt and bandwidth of de to at Jeast 2
MHz In wideband made, or dc to at least 200 KHz in narrowband mode. If the input
Impedance of the FM port is less than 5 Kohms, the sensitivity will be reduced by the output
impedance of the 53445 FM QUT signal (250 ohms), The mintmum sensitivity must then be
(Rin + 250)/Rin MHz/Volt, with Rin In ohms. The FM input bandwidth must also meet the
minimum values with this 250 ohms In series with it. This is significant only if the input
capacitance Is large,
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3-126, HP Signal Sources Used With the 53448

3-127. The HP sweeper mainframes listed in Table 3-7 meet the requirements lsted in
paragraph 3-125 over at least part of their range,

AL AR AN A,
¥ vV VwY A

CAUTION ]

e
VYT YY

T
ww
ey

SEE PARAGRAPH 3-131 BEFOR™ CONNECTING THE 53445 TO
THE 8640A/8, DAMAGE TO T)'® B640A/B MAY RESULT IF A
DIRECT CONNECTION IS MADE,

Table 3-7. HP Sweeper Mainframe/5344A Compatibility

Sweeper Malnframe Compatibility
B350A Sweeper MANUAL and full AUTO LQCK
06204/ Swoeper MANUAL LQCK only
8620C Sweeper iwithout Option 017 MANUAL LOCK only
0620C Sweeper (with Optian 011) MANUAL and AUTO LOCK
except far AUTO LOCK/RQOLL
8640A/8 Signal Generator MANUAL LOCK only
BGO3IA/B Signal Generator Limited Caplure Range
B6B4A/B Signal Generatar ' and Sweep Width
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3-120, HP Sweeper Plug-in/53445 Compatibility d

3-129, Table 3-8 lists the compatibllity of the varlous HP sweeper plug-ins far the 8350A and
B620A/8B/C,

Table 3-8, HP Sweeper Plug-In/5344A Compatibifity

Swecepor
Plug-tn 0620 4350 *Restricilons/Comments

B3522A
01525A
B3540A
03545A
G3570A
03580A
B3592A
83594A
83595A
U61A/B
U6222A/13
B6222A/B-Hi0
06230A/8
U6235A
06235A-000
B6240A/8
86240C
06241A
H6242A/C/0D
16242D-008
36245A
06245A-008
86250A/C/0D
86250D-008
B6260A
06260A-HB2
062608/C
B6290A/B/C
86290A/8-Hog

MLA-Micrawave Link Analyzer

Lt

by
h—
>

Lnd

- —
> >

3 MLA

3 MLA
3 MLA
5
3; MLA

FC D I G I T D P W D D S D S

4.5

NOTES FOR RESTRICTIONS/COMMENTS:
1. The plug-n’s “CW FILTER” switch must be tyrned off.

2. The "FM" pasition of the "FM-NORM-PL” switch must be used. PL" may operate, depending upon
sensltivity), AUTQ LICK Iy nat supported.

3. The "NORM" pasition of the "MLA-NORM” switch must be used, Caplure range is [imited,

4, AIUTO LOCK with subliarmanic lecking tAUX QUT) will not operate with the 8620C Qpran 013 and this
plug-in.

5. The "PL" or “FM" position of the “FM-NORM-PL" switch must be used.
6. The B6210A, 86220A, and 86%0 series will not operate with the 51445,

1
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3-130.  Throughout this manual, the B350A Sweep Oscillator and an 83592A (.07 to 20.0 GHz)
plug-in are used for examples and discussion, Since an 8620 sorjes Sweep Oscillator may also be
used, Table 3-9 cross references the connectors {input/outpu) of the sweeper mainframe. Refer
to Table 3-7 for compatibility of the 8620 serfes malnframes with the 53445,

Tahie 3.9, 8350A/8K20 Series Connector Crony Reforence

B350A 8620A/B/C Funclion
SWEEP QUT/IN SWEEP OUT 0 to +10V ramp concurrent with sweep,
iFrant/rear paneh iFront paneh Used te detect end of sweep,
EXT TRIGGER
ipin 9 of the
Programming
Connuctor
EXT TRIGGER Initates o sweep,
SWEEP QUT/IN iRear panel)
iFrantsrear panel)
CNIR TRG None Quiput 10 externally trigger 5343A Counter
iRear paneh
STOP SWEEP Nune Inpul ta stop progress of 2 forward sweep,
iRear panel) Far use with 1 5343A Counter,
FM INPUT® None* Frequency Madulation input
iRear panel) located at rear
of plug-ini

*Note: The FM input tor 83500 series plug-ins is lacated on the rear panel of the 8I50A malnframe, If an 66000 series
plug-In v used with the 11869A RF Plug.in Adapier in the BI50A, the 86000 verfes FM input is routed to the B350A rear
pannel FAVINPUT. Fhe 86200 series FM INPUT iy not available gt the rear of the plug-in,

3-131. Using the 53445 With an 8640A/B Signal Generator

3-132.  The 8640A/B Signal Generator cannat safely handle the -10 Voltsignal that the 53445 can
apply to its FM input port, The circuit shown in Figure 3-7 instalied hetween the 53445 FM QUT
and the 8640 FM INPUT wilt protect the 8640 from excessive voltage and does not degrade
specified performance.

N \
SIGNAL ——
4 7
CR1
FROM 6344A TQO 8640
FM QUT FM IN
CR2
Zenet Dhove
20TV, A%
L 400 MW pawmer diskigation
HP Part Number 19023024
" \ o £qulvalent
GROUND
4 7

Figure 3-7, 5344A/8640A/8 Interface Circuit
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3-133, DETAILED OPERATING MiODES

3134, Figures 3-8 through 3-16 detail the four modes of operation in Manual Lock and in Aute
Lock made, These figures Include all required interconnections and oper Ming procedures, This
assumes the 5344A and 5342A/43A have been connected per paragraph 2-19. These examples use
the HP 8350A Sweep Osclllatar and an B3592A (.01 1o 20.0 GHz), Change the parameters of the
exampies to fit your sweeper's frequency range,

3-135. The signal level at the Input of the counter should be as specified in Table 1.1,
Specilications, Power splitters and directional couplers attenuate the signal level, so be sure there
Is sufficient signal for the counter input, When placing an attenuating device In serles with the
signal would cause the level to drop below the required level, a feature called Subharmanic
Locking s provided. This allows the signal source's output to be used without any attenuating
devices, Figure 3-17 details the Subharmonic Locking and Figure 3-18 details the Frequency
Offset Locking made,

3-136. Common Contral Prablems

3-137.  Most sweep oscillators have controls and functions that, If inadvertently urned-on, may
cause problems when the 53445 tries 1o lack, For Instance, If the square-wave modulation Is on,
the 53445 will not be able 1o follow the signal and Jock will not be achieved. The following Table
lists some of the common controls that may create problems,

Tabile 3-10. Common Control Problems

1. Square-wave modulation turned-on or the signal bhelng applied to the counter fs being
modulated in soine form.

2. Sweeper's Amplitude Markers are turned-on,
3. CW filter is on.

4. RF Blanking s on during LOCK/ROLL,
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Descriptions

Connectlons:

The 53445 focks the signal source to the specified CW frequency, The signal source must be
manually arljusted to within 25 MHz of the desired CW frequency,

FM FM

IMPUT OUTPUT

( IF F )
ouT IN

GENERATIR

Examplet
CW locked frequency at 2,000000000 GHaz.
1,

TR

HE
nn

116910
DHRECTIONAL
COUPLER

o LOCKED SIGNAL

Set MANUAL LOCK and AUTO LOCK off thamyp offy. If AUTO LOCK is turned an, the 5344A will
display error code Err 10.

Select CW mude an the 8350A, If the plug-in has a LW filter, wrn it OFF, Verily the counter
SAMPLE RATE is not in HOLD,

Using the B350A DATA ENTRY keys, press:

(Ht
@

The 8350A should display 2,000 GHz and the 5342A should display approximately 2 GHz,
Using the 5344A function keys, press:

2. MODE until the CW annunciator lights, The MODE key will scrall through the four modes
of operation. If you pass CW, continue pressing MODE until you return 1o CW,

Using the 5344A Numeric Entry keys, press:

() (]

The 5344A should display:
2.000000000 GHz

The 53445 always assumes that the remaining unenteed digits are zero, Thus 1 Hz re olution
always occurs.

Figure 3-8. CW in Manual
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6. Press the 5344A MANUAL LOCK hey,

The LOCKED annunciator shauld light,

7. W ibe FREQ LO annunciator lights, manually ralse the frequency of the 8350A until the 5342A
displays 2 GlHz 2 25 MHz, The 53445 will avtomatically tune the BI50A to the desired frequency,

0. I the FREQ HI annunclator lights, manually lower the frequency of the B350A until the 5342A

displays 2 GHz £25 MMz, The 53445 will automatically tune the 8350A 1o the desired frequency,

9, Notice that when either the FREQ H1 or FREQ LO annunciators are of. indicating that tuning is
required, the resolution on the counter decreases to 1 KHz. This sllows a very fast update of the
counter display making tuning quicker and easier.

NOTE

The 53448 will display error code Err 01 if the frequency of
the sweeper is changing too fast for the 53445 to follow. This
may accur for the fallowing reasons:

2, The sweeper is sweeping,

b. or when manually wnfng the sweeper, it is being
tuned tao quickly,

Figure 3-8, CW in Manual (Continued)
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Descriptions

The 53445 will lock the sweeper to the specified Cemter Frequency, and then sweep in a range
around the CF as specified by the AF (sweep widih), by the Sweep Time specified on the 5)44A,

Connecilonst

FM FM

INPUT OUTPUT

[ IF F )
ouT IN

- ©ooQ

| e
oace oo B EEEEE

0 _0900 ey, uc:uoo

GENERATOR "
11681D
DIRECTIONAL
CQUPLER

=y LOCKED SIGNAL

Example:

Center Frequency (CF) of 2 GHz and a sweep width (3F) of 20 MHz, The 53445 will sweep the source
from CF-{.\F/2) to CF+{AF/2) or 1,990 GHz 1o 2.010 GHz.

1. Set MANUAL LOCK and AUTO LOCK off thamp olfh 1| AUTO LOCK Is turned on, the 5344A will
display errar code Err 10,

2, Select CW mode on the B350A. If the plug-In has a CW filter, turn it OFF,
3, Using the B350A DATA ENTRY keys, press;

() @

the 8350A should display 2,000 GHz and the 5342A should display approximately 2 GHaz.
4, Using the 5344A Function keys, pross:

2, MODE until the CF/AF annunciator lights. The MODE key will scroll through the four
modes of operation. If you pass CF/5F, continue pressing MODE until you retuen to
CF/AF,

5. Using the 5344A Numeric Entry keys, press:

a
-3
The 5344A should display:

2.000000000 GHz

The 53445 always assumes that the remaining unentered digits are zero. Thus, 1 Hz resolution
always accurs,

6. Press the F2 key on the 5344A, The LED inside the key will light to indicate that it Is walting for
data to be entered and the entered value will be shown on the display.

Figure 3-9. CF/AF in Manual
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10,

1.

12,

13

7. Using the 5344A Numeric Entry keys, pross;

) ) )

The 5344A should disolay;

20000000 MHz

To see the Center Frequency value, press key F3, Unless Numerle Entry keys are pressed, the
value will remain unchanged. If an invalid value is entered, the previous value will remain
unchanged. If a value outside of the limits s entered, the value will default to the clasest limit,

Press the 5344A SWP TIME key. The LED inside of the key will tight to Indicate that it s walting for
data 1o he entered.

Using the 5344A Numeric Entry keys, press:

MH
L) () ) ()
Pross the 5344A MANUAL LOCK key.

The LOCKED annunclator should light.

Il the FREQ LO annunclator lights, manually raise the frequency of the 8350A until the 5342A
displays 2GHz (215 MH 2, The 53445 will automatically tune the 8350A 10 the desired frequency,

If the FREQ Hi annunciator lights, manually lower the frequency of the 83504 until the 5342A
displays 2GHz {:£15 MH2), The 53445 will nulomatlcall‘yune thr BI50A to the desired frequency,

Notice that when cither the FREQ HI or FREQ LO annunciatars are on, indicating that tuning s
required, the resalution on the counter decreases to 1 KHaz, This allows a very fast updateof the
counter display making tuning quicker ahd vasier, The sweep Is also halted until Lack Is
achieved.

NOTE ..~

The 53445 will display error cade Err 11 the frequency of
the sweeper is changing too fast for the 53445 1o follow, This
may occur for the follawing reasons;

2. The 8350A s in SWEEP mode (vs. CW) and Is sweeping, or

b.  When manually uning the 8350A to within 15 MHz, it Iy being
tehed too quickly,

3-34

Figure 3-9. CF/3F in Maswal {Continued)




Mode] 53445
Operation and Pragramming

Descriptions

The 53445 will back the sweeper to the specified Start Frequency and then sweep from the specitied
Start Frequency to the specified Stap Frequency by the specified Sweep Time, The difference hetween
the Start and Stop frequency must be less than 40 MHz, The Sweep Time range Is 10 ms-100 s,

Connectlonn

FM FM
INPUT QUTPUT

[ IF

IF
QuT IN

e ——— e —"

b u

oppogp O o
|onvoon o
unnoon
. 'lu uonn ¢Guoad

_ :
Q o
& _oooo nog mnn—"ll - i

BI5CA OUTPUT
SWEEP
GENERATOR =
11691D
DIHEé)JLleIEQL
PLER Deremie. |LQCKED SIGNAL

Example;
Start Frequency (5TRT) of 2 GHz and a Stop Frequency Stop (STOP) of 2.040 GHz,

1. Set MANUALLOCK and AUTO LOCK off tlamp off), 1f AUTO LOCK is turned on the 5344A will display
error cade Err 10,

2. Select CW maode on the 8350A. If the plug-in has o CW filler, turn it OFF,
3. Using the B350A DATA ENTRY keys, press:

ORGRORORE

The 8350A should display 2,020 GHz and the 5342A should display approximately 2,02 GHaz,
4. Using the 5344A Functlon keys, press:

2, MODE uniid STRT/STOP annunciatars lights. The F1 key will light Indicating the 5344A fs walting
for a START irequency value. The MODE key will scralt through the four modes of aperatian, If
you pass STRT/STOP, continue pressing MODE untll you return to STRT/STOP.

5. Using the 5344A Numeric Entry keys, press;

)

The 5344A should display:

2000000000 GHz

The 53445 always assumes that the remaining unentered diglts are zero. Thus 1 Hz resolution always
occurs,

Figure 3-10, Start/Stop In Manual
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6. Pressine Flkey an the 5344A, The LED inside the key will Hght to Indicate that it Is waiting for a STOP ‘
frequency to he entered and the entered value will be shown on the display.

7. Using the 5344A Numerlc Entry keys, pros:

ORONORONE

2.640000000 GHz

To see the START Frequency value, press key F1. Unless Numerlc Entry keys are pressed, the value will
remain unchanged, If an invalid value Is entered, the previous value will rematned unchanged, It a
value outside af the limits is entered, the value will default 1o the closest Bmi,

SWI TIMF

B, Press the 53444 E] key.

The LED nside the 'ey will light to indicate that the 5344A Is walting for Sweep Time value 1o be
entered,

the 5344A should display:

9. Using the 5344A Numeric Entry keys pross:

) () (o) (m]

100 ms

the 5344A will display:

10, Press the 5344A MANUAL LOCK key.
The LOCKED annunciator shauld light,

11, ifthe FREQ LO annunciator lights, manually raise the frequency of the BI50A until the 5342A displavs
2.02 GHe £15 MHz, The 53445 will ¢ tomatically tune the B350A to the dusired frequency.

12, Itthe FREQ HI annunciatar lights, manually lower the frequency of the BI50A until the §342A displays
2 GHz (£15 MKz}, The 53445 will automatically tune the B350A 1o the desired frequency.

13, Notice that when efther the FREQ HI or FREQ LO annunciators are on Indicating that wning is
required, the resolution on the counter ducreases to 1 KHa, This allows a very fast vpdate of the
counter display making tuning quicker and easfer, The sweep Is also halted until Lock is achieved.

NOTE

The 53445 will display error cade Err 01 if the frequency of
the sweeper is changing too fast for the 53445 to follow, This
may occur for the follawing reasons:

1. The B350A s in SWEEP mode (vs, CW) and is sweeping, or

b. When manually tuning the 8350A to within 15 MHz It Is being
wned too quickly.

Figure 3-10. Start/Stop in Manual (Continued)
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Description:

The 53445 will lock the sweeper to the Start Frequency selected on the 5344A, and then sweep to the
Stop Frequency selected on the 8350A by the Sweep Time also selected on the 8350A,

Connectionst

There are two possible Interconnections (listed below) for Lock and Roll, Use the ane that s most
convenient, The oplional configuration Is provided far applications requiring use of the program-
ming connector that would make connection to the sweeper's EXT TRIGGER pin difficult,

Preferredt

Pin 9 of the H350A Programming Connector to the 5344A rear panel SWP TRIG. Use the supplied
adapter HP Part No, §120-3545,

Sellingst

U350A SWEEP made In TIME,

B350A SWEEP TRIGGER in EXT.
Optional

0350A rear panel STOPR SWEEP to the 5344A SWP TRIG,
Scltingst

U3I50A SWEEP mode 1o TIME,

SWEEP
PREFERRED TRIGGER
- ™
EM ouTPUT
4 )
IF IF
ouT IN
PROGRAMMING
CONNEGTOR
FM INPUT

oo
Sca 2a oco BHEHE

0 _ocoo uoo_oagog)
SWEEP

8350A

SWEE ouT

GENERATOR

=
11681D
DIRECTIONAL COUPLER

e |LOGKED SIGNAL

Figure 3-11. Lack and Roll in Manual
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Examplet

Start Frequency (F1) of 2 GHz and a Stop Frequency (F2} of 4 GHz with a Sweep Time of 100 ms,

1‘

2,
kB

7‘

Set MANUAL LOCK and AUTO LOCK off lamp off.) I AUTQ LOCK s turned an, the 5344A will
display error code Err 10,

Select Start/Stop made en the B350A, 11 the plug-in bas a CW filter, turn it OFF,
Using the 8350A DATA ENTRY keys, prass:

START and then, 2 GH:z
sTOP and then, 4 GHz
SWEEP TIME and then, 1 0 ¢ m

EXT trigger; I the SWEEP TRIGGER Is connr cted 1o the 8350A EXT TRIG.
INT or LINE trigger if the SWEEP TRIG Js cannected 1o the 8350A STOP SWEEP,

The 8350A should display 2.000 GHz an the START display, 4.000 GHz on the STOP
display, and 0,100 SEC an the Frequency/Time display.

Using the 5344A Function keys, press:

2. MODE until the LK/R annunclator lights. The MODE key will scroll through the faur
mades of operation. If you pass LK.’R, continue pressing MODE until you return to LK/R,

Uting the 5344A Numeric Entry keys, press:

anE

the 5344A should display:
2.000060000 GHz

The 53445 always assumes that the remaining unentered dighs are zero, Thus, 1 Hz resolution
always accurs.

Press the 5344A MANUAL LOCK key.
The LOCKED annunci-*or should light.

If the FREQ LO annunciatar lights, manually raise the {requency of the 8350A umti} the 5342A
displays 2GHz (£ 25 MHz). The 53445 will automatically tune the 8350A to the desired frequency,

If the FREQ HI annunciator lights, manually lower the frequency of the B350A until the 5342A
displays 2 GHz (225 MHz}, The 53445 will automatically tune the 8350A 1o the desired frequency.

Notice that when either the FREQ HI or FREQ LO annunciators are on indicating that wning is
required, the resolution on the counter decreases 1o 1 kHz, Tals allows a very fast update of the
counter display making tuning quicker and easfer. The sweep i also halted until Lock is achieved,

NOTE

In Lock/Rall, the signal source Is locked only (briefly) at the start of each
sweep, It s passible for the sweep settings to be changed during the
unlacked pantion of the sweep such that the starting frequency Is changed
by some near multiple of the current local oscillator frequency of the
car =21, This will result In lock being regained at the end of the current

- <2, even though the frequency is nowhere near that desired, To avald
this situation, do not change any settings during a sweep. f you doget into
this situation, press RESET to restart the locking algorithm,
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Due to the desigh of the 8350A sweeper, manually tuning it for
LOCK/ROLL aperation with the optianal conflguration Is less convenient
than when using the preferred method, For sweep times less than or equal
10 100 ms, the 8350A waits until the end of 4 sweep before updating the
output frequency to reflect the changes made at the frant panel, Sincethe
5344A stops the sweep to allow 1uning of the sweeper's stant frequency,
turning the 4350As RPG or using its keyboard changes the sweeper's
frequency display, but daes not actually change the output, To change the
start frequency, press EXT SWEEP TRIGGER on the 8350A front panel while
twning the LOCKZ ROLL start [requency. This forces an immediate update
to the autput freavency, Afier the sweeper has beers tuned and the 53445
lacks, press "NT or LINE SWEEP TRIGGER 1o start the sweep, Alternatively,
the B350A's . WEEP TIME can be set grester than 100 ms far tuning, then
returned to the aciual desired value after lock s achleved,

Counting Sweeper Markers or Stop frequencyt

If the counter being used with the 5344A Is a 5343A, the markers of the 8350A or Stop frequency of the
sweep can be counted during Lot and Roll tanly the sweeper can generate markers during Lock and
Roili, The fallowlng contiections are required for this feature:

With the preferred method:
B350A CNTR TRIG to the 5343A rear panel SWP INTFC A
B350A 5TOP SWEEP 10 the 5343A rear panel SWP INTFC B

With the oplional method:
B350A CNTR TRIG 1o the 5343A SWP INTFC A
After setting up the Lack. Rall sweep, you can count the markers or Stop frequency by:
1. Pressing STOP on the B350A, This selects which parameter is 10 be measured by the 5343A,

iblue key) M2 |  un the BI50A.
A

This enables the counter interface function an the BISGA,

2. Pressing:

Whenever the 53445 Option 043 s lacked in Lock/Roll, the sweeper interface function of the 53445 s
automatically enabled, If the 53445 s not locked, simply press SWP M an the 5343A to enable the sweeper
interface,

If you wish to count one of the markers an the B350A, the operation is quite similar, except that you would
select the marker you wish 1o count in Step 1 above, rather than the sweeper STOP frequency.

To disable the sweeper/counter interface feature, press:

thlue key) on the B350A.

Figure 3-11, Lock and Roll In Manual (Continued)
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Descriplion

The 53445 lacks the signal source 1o the specified CW frequency.
by the 53445, No manual tuning Is required,

Connecllonst

The signal source is autamatically tuned

1. The address of the 8350A Sweep Osclllator inust be set to the same address usthe 5344A, The top switch of
the 5344A ADDRESS switches must be set to the 5Y$ CONT position,

HP-IB

FM FM
. INPUT QUTPUT

? ouna
B0
1 ]

(I . o000
Qo Q

Ccoo oo DQO EEEB
00 00 gop Q6
(& 0000 oa_ngaod)

8350A QUTPUT
SWEEP
GENERATOR
E d
11681D
o
=P LOCKED SIGNAL
Example;

CW locked frequency ar 2,000000000 GHz,
1. Set the 5344A HP-1 address 1o 00 by setting the bottom five switche 10 the right.

2. Setthe 5144A to the System Controller mode by setting the top HP-IB switch 1o the left (5Y$ CONT,,
b Set the 8350A address to 00 (equal 1o the 5344A) by pressing the fol

thive key) lLCLI [_0_] IG:“I

The HP-13 address will be shown on the Frequency/Time display of the 8350A.

4. Set MANUAL LOCK and AUTO LOCK off {lar-p off} and verif
on. Ao verify the plug-in's CW Filter is off.

3. Using the 5344A Function keys, press and release MODE until the CW annunciator lights, The

MODE key will seral) through the four modes of aperation, If yuu pass CW, continue pressing
MODE untll you return 1o CW.,

lowing key sequence:

y the 53:44A front panel CG NT lamp s

Figure 3-12, CWin AUTO LOCK
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6. Using the 5344A Numeric Entry keys pross:

oG

The 5344A should display:
2.000000000 GHz

7. Press the 5344A AUTO LOCK key. The 5344A will now program the BI50A to the specified C\W
frequency, I the 8350A actual output frequency is not within the lock range of the 5344A, the 53448
will begln stepping the frequency in an attempt to bring it within range. If it is unsuccessful, £er 17
will he displayed. This Is a possible Indication that the 8350A and/er hts plug-in is out of electrical
alighment,

Figure 3-12. CW in AUTO LOCK (Continued)
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Descnptions

The 53445 will lack the sweeper to the specified Center Frequency, and then sweep inarange around the
CF as specified by the AF sweep width) by the Sweep Time specified on the 5344A,

Connecilanst

HP-IB

FM
QUTPUT

Examples

1.
2
3

©_nooo 00o_0ano0)

6350A
SWEEP
GENERATOR

YU R
Pa nt

OUTPUT

N

116810
DIRECTIONAL
COUPLER

U

Qi L OCKED SIGNAL

Center Frequency (CF) of 2 GHz and a sweep width 1.3F) of 20 MHz. The 53445 will sweep the sweepor
from CF-{AF/2) vo CF+i1 AF/2) or 1,990 GHz 10 2.010 GHz,

Set the 5344A HP-B address to 00 by seuting the battom live switches 1o the right,
Set the 5344A 10 the System Controller made by senting the top HP-18 switch 1o the left SY5 CONT.)
Set the 8350A address to 00 {equal to the 5344A) by pressing the following key sequence:

thlue key) ll.Cl.l | 0 I lﬁ':il

The HP-1B address will be shown on the Frequency/Time display of the 83504,

Set MANUAL LOCK and AUTQ LOCK off ilamp offy and verily the 5344A frant panel CONTlamp s
on, Also verlfy the plug-In"s CW Filter is ofi.

Using the 5344A Funciion kays, press and refease MODE until the CFZ3F annunciator lights, The
MODE key will scralt through the four modes of aperation, If you pass CF/3F, continue pressing
MODE until you return 1o CF/5F, The LED inside  he F1 key will light,

Using the 5344A Numeric Entry keys press:

ana

The 5344A should display:  2,000000000 GHz

342

Figure 3-13. CF/AF in AUTO LOCK
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7. Pressthe F2 key on the 5344A. The LED Inside the key will light to Indicate that it is waiting far data 1c.
be entered and the entered value will be shown on the display,

8. Using the 5344A Numeric Entry keys press:

oflolc

The 5344A should display:

20,000000 MHz

If you want to see the Center Frequency value, press key F1, Unless Numeric Entry keys are pressed,
the value will remaln unchanged, If an invalid value is entered, the previous value will remain
unchanged, It a value ontside of the limits is entered, the value will default to the closest limis,

9. FPressthe 5344A SWP TIME key, The LED inside the key will light 1o indicate that the 5344A is walting
for a Sweep Time value to be entered,

10, Using the 5344A Numeric Entry keys, press:

ORORORE

the 3344A will display:

100 ms

11, Press the 5344A AUTO LOCK key, The 5344A will now program the 8350A to the specifled CF
frequency, and then sweep over the specified 3F range, The LOCKED annunciatar should light if
the 8350A actual output frequency is not within the lock range of the 5344A, the 53445 will begin
stepplng the frequency in an attempt to bring it within range. If it Js unsuceessful, Err 17 will be
displayed. This Is a passible indication that the 8350A and/or its plug-in isout of electrical alignment.

Figure 3-13. CF/\F in AUTO LOCK (Continued)
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Examplet

mS,
1.
2.
3.

4'

S—— o
oo oo BREEE
B350A

SWEEP
GENERATOR

Descriplion:

The 53445 will lock the sweeper to the specified Start Frequency, and then sweep from the specified Stant
Frequency to the specified Stop Frequency using the specified Sweep Time. The difference beiween the
Start and Stop frequency must be less than or equal to 40 MHz. The Sweep time range s 10 ms-100 s,

Connectionst

HP-IB

FM
INPUT OUTPUT

D cooo poo _noag®

QuUTPUT

N e

11691D
DIRECTIONAL
COUPLER

Pl LOCKED SIGNAL

Start Frequency (STRT) of 2GHz and a Stop Frequency Stop (STOP) of 2,040 GHz witha Sweep Tiaieof 100

Set the 5344A HP-1B address 1o 00 by seiting the bottom five switches 1o the right,
Set the 5344A 1o the System Controller mode by setting the top HP-10 switchto the left (SYS CONT,)
Set the B350A address to 00 {equal to the 5344A) by pressing the lollowing key sequence;

aclio

Set MANUAL LOCK and AUTO LOCK off tlamp off) and verify the 5344A front panel CONT lamp s
on. Also verify the plug-in’s CW Filter is off,

» Using the 5344A Function keys, press and release MODE until the START/STOP annunciator lights,

The F1 key will lightindicating the 5344A Iswalting for a START frequency value, The MODE key will

scroll through the four modes of operatlon. If you pass STRT/STOP, cantinue pressing MODE until
you return ta STRT/STOP, The F1 key will light,

Figure 3-14. Start/Stop in AUTO LOCK
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10,

1.

Using the 5344A Numeric Entry keys press:

oG

The 5344A should display:
2.000000000 GHz

Press the F2 key on the 5344A. The LED inside the key will light to ndicat~ that it is walt ng for a STOP
frequency to be entered and the entered value will be shovin on the display.

Using the 5344A Numeric Entry keys press:

ORORORTNG

The 5344A should display:

2,040000000 GHz

If you want ta see the START Frequency value, press key F1, Unless Numeric Entry keys are pressed,
the value will remain unchanged, If an fnvalid value Is entered, the previous value will remain
unchanged,

Press the 5344A SWP TIME key. The LED inside the key will light to indicate that the 5344A Is waiting
for a Sweep Time value to be entered,

Using the 5344A Numeric Entry keys press:

ORORORE

The 5344A will display:

100 ms

Press the 5344A AUTO LOCK key. The 534A will now pragram the B350A 1o the center of the
specified Start/Stop frequency range, and then sweep from S1art to Stop, The LOCKED apnunciator
should light. If the 8350A actual output frequency ls nat within the lock range of the 5344A, the
5344A will begin stepping the frequency in an attempt to bring it within range, If it s unsuccessful,
Err 11 will be displayed, This Is a possible indication that the 8350, and/or its plug-in fs out of
electrical alignment,

Figure 3-14. Start/Stop in AUTO LOCK (Continued)
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NOTE

Lack and Roll in Auto Lack will not aperate with an 8620 serles sweep
osdillator,

Descriptiont

: The 53445 will Jock the sweeper to the Start Frequency selected on the 5344A and then sweep to the Stap
Frequency selected on the 8350A by the Sweep Time also selected on the 8350A.

Conneclionst

There are two possible interconnections for Lock and Roll, Use the ane that fs most canvenient. The
optional configuration is provided for applications requiring use of the programming connector tha;
would make cannection 1o the sweeper's EXT TRIGGER pin difficult,

Preferred;

Pin 9 of the ¢350A Programming Cannector to the 5344A rear pancl SWP TRIG, Use the supplied adapter
HP Part Nv, 8120-3545,
Settings:

B8350A Sweep mode in TIME,
BI50A Sweep Trigger In EXT,

Optionalt
B350A rear panel STOP SWEEP to the 5344A SWP TRIG.
Seltingst

8350A Sweep made to TIME,
BI50A Sweep Trigger to INT or LINE,

Conneclions; Tﬁslgivg ES
’ ™\
HP-IB
( FM FM
INPUT QUTPUT
FROGRAMMING
CONNECTOR (
Qo Q
D00 00 oo
Q0 oo oo
B350A OUTPUT
SWEEP
GENERATOR
\q: -
11691D
DIRECTIONAL COUPLER
[ | OCKED SIGNAL
" _J
SWEEP SWEEP
ouT N

3145 Figure 3-15. Lock and Roll In AUTO LOCK
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Example:
Start Frequency of . GHz and a Stop Frequency of 5 GHz with a Sweep Time of 100 mS,
1. Set the 5342A HP-1B address to 00 by setting the battom five switches to the right,
2. Setthe 5744A 1o the System Controller made by setting the tap HP-1B switch to the left | SYS CONT,).
3, Set the B350A address 1o 00 {equal 1o the 5344A) by pressing the following key sequence:

(blue key) lLCLI l 0 l [Eﬂ

4, Set MANUAL LOCK and AUTO LOCK off thamp off) and verlfy the 5344A frant panel CONT lamp s
on, Also verify the plug-ins CW Filter Is off,

5 Using the 5344A Function ke, press and release MODE until the LK/R annunciatar lights, The
MODE key will scroll through the mades of operation, i you pass LK/R, continue pressing MODE
until you return to LK/R,

6. Using the 5344A Numeric Entry keys, press:

)
The 5344A should display;

2.000000000 GHz

7. Now enter the Stap frequency on the BI50A, Using the B350A keys, press the fallowing keys in
sequence: |

o) () @)

The 8350A STOP display should het
500 CHz
8. Now enter the Sweep Time, Using the B330A keys, press the following In sequence:

MH
CONORORONG
The 8350A TIME display should be:

0.100 SEC

9. Press the 5344A AUTO LOCK key. The 5344A will naw program the 8350A 1o the specified Start
Frequency, and then sweep from Start to Stop, The LOCKED annhunciator should light. If the 8350A
actual output frequency Is not within the lock range of the 5344A, the 5344A will begin stepping the
frequency in an attempt to bring it within range. If it Is unsuccessful, Err 11 will be displayed, Thisis a
possible indication that the 8350A and/or its plug-in Is out of electrical alignment.

Counting Markers or Stop frequency:

If the counter being used with the 53444 is a 5343A, the markers or Stop frequency of the sweep can be
sounted during Lock and Roll, The following connections are required for this feature;

With the preferred method:
8350A CNTR TRIG to the 5343A rear panel SWP INTFC A
8350A STOP SWEEP to the 5343A rear panel SWP INTFC B

Figure 3-15, Lock and Roll in AUTO LOCK (Continued)
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Wiih the optlonal methods
0350A CNTR TRIG to the 5343A SWP INTFC A
Ater setting up the Lock/Roll sweep, you ¢an count the markers ar 5t .p frequency by;
1. Pressing STOP on the 8350A, This selects which parameter Is to be measured by the 5343A,

2. Pressing:
tblue key) on the B3I50A,

This enables the counter interface function on the 8350A.

Whenever the 53445 Optian 043 Is lacked in Lock/Roll, the sweeper Interface function of the 53445 s
automatically enabled. If the 53445 Is not locked, simply press SWP M on the 5343A to enable the sweeper
Interface,

If you wish to count ane of the markers on the 8350A, e operation is quite similar except that you would
select the marker you wish to count In Step 1 above, "’nher than the sweeper 51QP frequency,

To Jisable the sweeper/counter interface feature, press:

{blue key) on the BIS0A.

Figure 3-i5. Lock and Roll in AUTO LOCK (Continued)
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Description:
The 53445 can generate 4 markers In CF/3F and Start/Stop made,

Connectlonss
DISPLAY
BLANKING
a8 M)
INPUT OUTPUT
é IF F o)

P

KN ggggg
D0 0o oo 8

8350A ~ OUTPUT
QENERATOR
11691D
84708
D'“gg&%’fé&- | CRYSTAL DETECTOR
1725A
OSCILLOSCOPE 7 AXIS
(¥ AXIS) (X AXIS}
Example:

The 53445 will sweep from 2 GHz to 2,040 GHz generating one marker at the center of the sweep,

1. Set MANUAL LOCK and AUTO LOCK off lamp off), If AUTO LOCK is turned on the 5344A will
display error cade Err 10,

2. Sclect CW mode an the 8350A, If the plug-in has a CW filter, turn it OFF,
3. Using the B350A DATA ENTRY keys press:

ORONORORG

The 8350A should display 2.020 GHz and the 5342A shauld display 2.2 GHz +10 MMz,

Figure 3-16. Markers
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10,

1.

12,

1
14,

15.

16.

Using the 5344A Functlan keys, press and relnase MODE until the START/STOP annunciator Iights
The F1 key will light indicating the 5344A is w.. ting for a START frequency value, The MODE key will
scrall through the four modes of operation. if you pass STRT/STOP, continue pressing MODE until
you return 1o STRT/STQP.

Using the 5344A Numerfc Entry keys, pross:

@
5

fhe 5344A should display:
200000000 GHz

Press the F2 key on the 5344A. The LED inside the key will light to indicate that it s waiting for a
STOP frequency to be entered and the entered value will be shown an the display,

Using the 5344A Numeric Entry keys, press:

ONORORONG

The 5344A should aisplay;
2.04u0 0000 GHz

If you want 1o sue the START F. equency value, press key F1, Unless Numeric Entry keys are pressed
the value will remaln unchanged, If an [nvalid value Is entered the previous value will remain
unchanged.

Press the 5344A SWP TIME key,

The LED inside the key will light to indicate that the 5344A Is waiting for Sweep Time value 1o be
entered.

Using the 5344A Numeric Entry keys press:

ORORORE
The 5344A will display:
500 ms
Press the 3349A MANUAL LOCK key,
The LOCKED annunciator should light,

Set t! e oscilloscope for an X-Y display, Adjust tie Harizontal gain for a full width tracs and conter
the ‘race with the vertical gain,

Press the 5344A MKR FREQ key. The lamp inside of the key will flash indicating the 5344A is walting
for one of the marker registers {1 through 4) 10 be selected.

Using the 5344A Data Entry keys, select Marker one by pressing key 1,

Unless a marker has been previou dy entered, the 5344A should display:
0.000000 MHz

This indfcates Marker 1 is OFF,

Using the 5344A Numeric Entry keys press:

ORURONE

The marker should now be seen on the oscilloscope screen as an intensified dot,

Now ratate the RPG knob clockwise and nate the dat moves toward the right side of the sweep
trace, The Marker 1 frequency is belng increased toward the Stap frequency. When the marker
frequency equals the Stop frequency, or it violates minimuim marker spacing restriciions described
in paragraply 3-47, Err 02 is displayed and the marker is ignared,
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17

18,

19.

0.

FAN
a2,

Now rotate the RPG knob counter-clackwise. the marker will reappear on the trace, Move the
marker towards the Start frequency, Again when the inarker is tao close 1o the Start frequency, or it
violates the minimum separation restrictions deseribed in paragraph 3-46, the marker will
disappear, However, when the marker is too close ta the Stan frequency, no error Is displayed,

Mave marker 1 up o 201 GHz,
As described I steps 13 and 15, select Marker 2 and place It o* 2.030 GHz,
You should now see iwo dots on the sweep trace.

Agaln using the RPG knoh, move Marker 2 down towards Marker 1. Notice that when Matker 2
becomes too close to Marker 1, Marker 2 disappears, Whenever any two markers conflia, the
higher frequency conilicting marker (s ignored. The marker will always return once the spacing
conflict is resclved,

Seect Marker 3 and place it at 2,02 GHz,
Two more markers could be selected provided there is no conflict,

Figure 3-16. Markers (Contintred)
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Example;

PROGRAMMING
CONNECTOR

Description:

Connecilons

This pracedure will demanstrate Subbarmanic Lacking, The acival frant panel output frequency will be 15
GHz. To avoid placing any attenuating devices In series with the autput, the rear panel AUX QUT YO}
will be used for the locking signal. The Frequency Multiplier will be set to 1 for automatic determination,

e orD
oo co oo BEHER

£ 0000 000 0ooo 0

83I50A OUTPUT

SWEEP

GENERATOR *
LOCKED
SIGNAL

AUX
ouT

FM FM
( INPUT OUTPUT
i IF F )
ouT IN

N

The 53445 will be placed into CW mode. 15 GHz will be sclected on the 5344A.
1,

SWEEP
TRIGGER
ouT

Set MANUAL LOCK and AUTO LOCK off (Jamp off), )f AUTO LOCK Is turned on, the 5344A will

display error code Err 10,

Set the 5344A re .r panel Mods switch 1o the SUB HMNC pasition.
Set the 5344A Frequency Multiplier to 3. On the 5344A press;

MKR FREQ

GH
Select CW made on the 8350A, If the plug-in has a CW {ilver, turn it CFF,
Using the B350A DATA ENTRY keys, press:

GRONG

The 8350A should display 15,000 GHz,

Nolice that the counter Is not displaying 15 GHz, but the ftoquency the
multiplication. If you knew the multiplier value,

assume the value [s unknown.

Using the 5344A Function keys, pressand ) elease MODE until the CW annunetator lights, The

will light indicating the 5344A s watlng for a CW frequency value,
Using the 5344A Numetic Entry keys press:

ojolc

The 5344A should display:

15,000000000 GHz

YTQ is at before any
the counter display would be of some use, but Jot's

F1key
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(11N

n.
12,
13,

14,

Press the MANUJAL LOCK key.
The LOCKED annunciator shauid light,

The 5344A will now divide the emered velue of 15 GHz by the YTO frequency belng displayed on
the counter, The resulling value will be rounded 10 the nearest Integer, The 5344A will determine
the YTO frequency required to achieve Jock. From this, the 5344A will turn on the FREQ Hl or FREQ
LO annunciator indicating the direction the YTO frequency must be tuned.

If the FREQ LO annunciator lights, manually raise the frequency of the 8350A until the 5344A locks.
If the FREQ HI annunciator lights, manually lower the frequency of the 8350A until the 5344A locks,

Notice that the counter is now displaying the actual Gutput frequency of the plug-in even though
it's counting the rear panel AUX QUT, The counter display is multiplied by the Frequency Multiplier
value so the true output and the counter's display are the same, When the 53445 is not Jocked, ur
either MANUAL or AUTO LOCK are off, the counter will always display the true frequency it's
counting, When Lack is achleved, the counter display will ke multiplied so it displays the actual front
panel output frequency,

NOTE

The 53445 has no way of determining the amaunt by which the YTO is
keing multiplied before being sent to the front panel of the plug-in. The
53445 Is dependent upon the CW value entered on the 5344A. For
example, if the YTO range is 2 to 5 GHz you cculd enter 20 GHz on the
5344A Iront panel and then press MANUAL LOCK, [f the YTO was tuned
close enough to 2 subharmonic of 20 GHz, lock cauld be achieved. The
co..et wilk display 20 GHz and nothing would appear wrang. But what jf
the B350A was set to 10 GHz? The YTO would be at 5 GHz, the 53445 wauld
determine the Frequency Multiplier to be 4X5 GHz = 20 GHz. The YTO
waould still be at 5 GHz. Toe 5344A and the counter wauld display 20 GHz,
but the BI50A Is really generating 10 GHz. The 53445 cannat detect that the
B350A Is really ut 10 SHaz. The easjest way to avold this sitwation is to set the
B8350A as close as possible to the true desired output frequency. This way
the YTO will require only a minor amount of tuning 1a achieve lack and
the possiblility of the 5344A determing the wrang multiplier Is reduced.
AUTO LOCK wauld also avald this since the 53444 programs the 8350A to
the desired frequency, A good practice Is to comyare the 5344A/counter
and BI50A display when using MANUAL LOCK, Th 2 displays should be the
same.

I AUTO LOCK had been used, the 5344A would have autamaticaliy proerammed, the B350A to 15
GHaz.

e

Figure 3-17. Subharmonic Locking Made (Contiaued)

3-53




Madel 53448
Operation and Pragramming

Descripfont q

This pracedure wiil demonstrate Frequency Offset Lacking. The actual frant panel output frequency will
be 10 MHz. The rear panel AUX QUT (YTO) will be used for the locking signal.

Connectionst
r FM FM )
INPUT QUTPUT
[ IF F )

PROGRAMMING
CONNECTOR

SWEEP
TRIGGER

R e

L L R
0

000 0o oo EEBE
00 CO oo

£ 0000 too_ogao ¢

8355~ ouTPUY

SWEEP
GENER/TOR v
LOCKED
SIGNAL
Example:

The 53445 will operate In CW mode and 10 MHz will be the lacked frequency,

NOTE

Since there Is no conirol over the Cavity Oscllfator In the plug-in, the
output signal Is not phase lacked.

First determine the frequency of the Cavity Oscillator in the piug-in. For the 83592A It s 3.0 GHz.

2. Now enter the Cavity Oscillator frequenc into the counter as an offset, Since the 5342A and 5343A
adds all offsets, the value must be entered as negative,

On the counter frant panel press:
SET  OF5 MHz CHS ENTER

OO0 O000

Now 3.8 GHz will be subtracted fram all frequencies appied 1o the counter,
3. Set the 5344A rear panel Mode switch to the SUB HMNC pasition,
4. Select C'¥ mode on the RI50A, If the plug-in has a CW filter, turn it OFF.
5. Using the 8350A DATA ENTRY keys pross:

MH
SRONE
The B350A should display 10,00 MHz,

6. Notice that the counter is not displaying 10 MHz, dut the frequency of the YTO before being mixed
with the Cavity Qscillator,

7. Usiag the 5344A Function keys, press and release MODE untl the CW annunciators ligats. The F1 G
keyv will light Incicating the 5344A is waiting for a CW frequency value,

Figure 3-18. Frequency Offset Lock.ng
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10.
1.
12,

13.

.

Using the 5344A Numeric Entry keys press;

oo
ms

The 5344A should display:
10.000000 MH7
Press the MANUAL LOCK key.

The LOCKED annunciator should light,
If the FREQ LO annundiator lights, manually raise the frequency of the 8504 until the 5344A locks,
If the FREQ HI annunciator lights, manually lower the frequency of the 8350A unti the 5344A locks.

Notice that the counter Is now Jdisplaying the actual autput frequency of the plug-in although it's
counting the rear panel AUX QUT, The counter display is offset by the Cavity OQscillator value so the
true output and the counter's display are the same. When the 53445 Is not lacked, or cither
MANUAI LOCK or AUTO LOCK are off, the counter will always display the true frequency it [s
counting. When Lock Is achleved, the counter display will be offset so it displays the actal front
panel autput frequency,

Above 2.4 GHz, the B3592A plug-in does nat use the Cavit 1 Qscillator, so frequency Qffset Locking Is
limited to the range where the output of the plug-in Is generated by mixing it with a fixed frequency
osciliator.

If AUTO LOCK was being used, the B350A would have been automatically programmed 1o 10MHz,

NOTE

When perfarming Frequency Offset Locking procedures, If you know the
true frequency of the Cavity Osciflator in the plug-in, enter thatvalue. In
this procedure, you entered 3.8 GHz as the offset. If the Cavity Oscillator is
really at 3,7995xxxx GHz and this value is entered, the true output of the
plug-in when Locked will be closer o the selected value. To determine the
tru~ frequency of the Cavity Oscillator, apply the locked signal to the input
of another rounter, If the sweeper is locked at 10 MHz the second counter
probably Isn't displaying exactly 10 MHz. This error Is the amount the
Cavity Oscillatar is off from the value entered into the 53445 system’s
counter. As an offset into the second counter, enter the frequency to
which the sweeper is locked. In this example, you would enter an offset of
=10 MHz. Now the second counter is displaying the amount the Cavity
Osclllutor is off frequency, If the result Is posit've, lower the offset
frequency by that amount. If the result is negative, increase the offset by
that amount.

On the second counter, nate the least significant digit that is stable, For
example, the 1 KHz paosition is stable, but the 100 Hz position and below
are not, When entering the true offset in the 53445 system’s counter, limit
the offset ta the LSD that Iy stable,

Figure 3-18. frequency Offset Lacking (Continued)
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3-138. REMOTE PROGRAMMING VIA THE HP-IB INTERFACE

3-139, Introduction

3-140. The 53445 Source Synchronizer is compatible with the Hewlett-Packard Interface Bus
(HP-IB). Remote programming Is installed as standard equipment and allows the 53445 to
respond to remate contral instructions as described in the following paragraphs. The 53445 alsa
has the capabllity to act as a system controller for use with HP-iB compatible sweep oscillators,
such as the 8350A Sweep Oscillator,

NOTE

HP-1B Is Hewlett-Packard's implementation of IEEE Std. 488-1978,
“Standard Digital Interface for Programmable Instrumentation”,

3-141, The user must be familiar with the selected controller (9825A, 9826A, 9835A, 9845A, or
85A computers), the HP-IB, and the manual operation and functional capabilities of the 53445,

3-142, HP-IB MODES OF OPERATION
3-143. There are two major modes of 53445 HP-IB operation:

1. Programmable — Where the 53445 is connected to a controller (and possibly other devices)
viza HP-1B and can be programmed remotely.

2. System Controller — Where the 5344S Is connected only to a HP 8350A Sweep Oscillator via
HP-1B and acts as a controller (this is called AUTO LOCK).

NOTE

The 5342A or 5343A counter used with the 5344A may also have
HP-IB capability (Option 011 installed). In generzl, the counter’s
HP-IB interface is independent of the 5344A’s, and may be
accessed normally to control the counter. The only difference
occurs when the 5344A s In Lock mode (MANUAL LOCK or
AUTO LOCK button lit), then the counter's HP-IB Interface |s
inactive. Attempting to send codes to, or read from the counter
will cause all bus activity to stop.

3-144.  When the 5344515 in the Programmable made, the counter and 5344A v, ould normally be
on the same HP-I1B bus, controlled by the same remote controller. In System Controller mode
{Auto Lock), the 5344A is connected to the sweeper via the HP-IB, and the counter may be
connected to a remote controller on a separate bus,

3-145. PROGRAMMABLE MODE
3-146. Interface Functions Subset

3-147. The capability of a device connected to the bus is specified by ts interface function
subset, These functions provide the mecns for a device to receive, process, and send messages
over the bus. Table 3-71 lists the 53445 interface functions using the terminology of the IEEE 488-
1978 standard, These functions are also listed an the rear panel {adjacent to the HP-IB connector)
as follows:

SH1, AH1, T2, L2, 5R1, RL1, PPO, DCT, DT1, C0, E1
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Table 3-11. HP-1B Interface Functions

Interface Function Interface Function Description
Subset Identifler |
SH1 Complete Source Handshake Capability
AH1 Complete Acceptor Handshake Capability
T2 Talker {Basic Talker, Serfal Poll, No Talk Only, Doesn't Unaddress If MLA)
L2 Listener (Basic Listener, No Listen Qnly, Doesn't Unaddress [f MLA)
5R1 Complete Service Request Capability
RI1 Complete Remuote/Local Capability
PPO Na Parallel Poll Capahility
DCi1 Complete Device Clear Capability
DT1 Complete Device Trigger Capability
Co No System Controller Capability
E1 Open Collectar Drivers

3-148, Bus Messages

3-149. Through bus messages,-devices on the bus can exchange control and measurement
information. There are 12 basic messages which can be sent over the interface. Table 3-12 lists
each bus message, giving a condensed description of the 53445’s response, and examples of
various controller’s implementation of these messages, Paragraph 3-150 provides a more detalled
description of these messages.

Table 3-12. HP-1B Messages

HP-ID SAMPLE HP 85A IEEE 438
MESSAGE | DESCRIPTION/RESPONSE Address=20 USAGE
DATA Methad for sending com- OUTPUT 720; "CW2GZLK1"
mands to the 5344A and ENTER 720;A
recelving measurement data.
TRIGGER | Used in LOCK/ROLL mode TRIGGER 7 GET
(o [nitiate a sweep, Used in
CF/5F and START/STOP to TRIGGER 720 LAG, GET
initiate a locked sweep. ‘
CLEAR Abarts any partially entered CLEAR 7 DCL
HP-i8 data message. CLEAR 720 LAG, SDC
REMOTE | 53445 goes remate, All fromt REMOTE 7 REN
panel cantrols are disabled
{except RESET), All functions REMOTE 720 REN, LAG
and modes remain the same
as local unless changed
by a DATA message.
LOCAL Returns 5344A to front LOCAL 720 LAG, GTL
pancl contral.
LOCAL Disables frant panel reset LOCAL LOCKOUL™ 7 (Lo
LOCKOUT | key; only controller can
return 5344A to local
operation,.
GO TO 5344A returns to local LOCAL 7 REN
LOCAL operation, Local Lockout
AND CLEAR [ is cleared.
LOCAL
LOCKOUT
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Table 3-12. HP-1B Messages [Continued)

HP-1B SAMPLE HP 05A IEEE 4488
MESSAGE | DESCRIPTION/RESPONSE Address=20 USAGE
SERVICE | 5344A will request service A=STATUS 7
REQUEST | service when OUT OF LOCK IF BIT (A, 3)=1
condition exists, or when Then SRQ is set
END OF SWEEP has
been detected,
STATUS Presents status information. STAT.S 720 LAG, SPE, TAG,
BYTE {aceept status
byler, LAG,
SPD
PASSS Not applicable.
CONTROL
ABQRT Terminates all HP-)B activity ABORTIO 7 HFC
and returns control tn the
system contraller,

3-150, 53445 Bus Message Response

a. REMOTE:

The 5344A goes Remote whe it recelves the REMOTE message onthe HP-IB,
All front panel controls xcept the RESET key are ignored. In REMOTE
operation, the 53445 Is programmed by the controller via messages sent over
the bus, Until changeu, the state of the 53445 remans as it was priorto re-
ceipt of the REMOTZ message. Any partially entered keyboard sequence
Is aborted.

b. 1OCAL: Returns the 53445 to front panel control. (HP-1B bus activity is ignored until
another REMOTE message s sent), Otherwise, the state of the 53445 re-
malns as it was prior to receipt of the LOCAL message, except for LOOP
BANDWIDTH which defaults to Wide, and Subharmonic made which
defaults to NORM,

Any partially entered HP-IB data message is aborted,
NOTE
The 5344A does not respond to any messages other than
REMOTE and serial polls (see STATUS BYTE) when in LOCAL
operation,

¢ LOCAL Disables the 5344A RESET key. The 5344A remains in remote operation until

LOCKOUT: a LOCAL or CLEAR LOCKOUT & LOCAL message s received on the bus,
The LOCAL LOCKOUT message can be used to maintain "absolute”
programmatic contral of the 53448,

d GOTO Returns the 53445 to front panel control following a LOCAL LOCKOUT
LOCAL message. Otherwise, the state of the 53445 remains as it was prior to receipt
AND of the CLEAR LOCKOUT & message, Any partially entered HP-IB data mes-
CLEAR sage is aborted,

LOCAL
LOCKOUT:
e. ABORT: Terminates any HP-IB activity and returns control to the system controller,

The 5344A HP-IB interface is reset to the state entered when remote
operation is first enabled. 53445 parameters and lock state remain as they
were before the ABORT message. Any partially entered HP-1B data message
is aborted,




Model 53445
Operation and Programming

weiay bw

f, CLEAR: Aborts any partially entered HP 1B data message, T
g TRIGGER: Used in LOCK/ROLL mode to release Jock and initiate a sweep, and in
CF/)F and START/STOP modes to initiate a locked sweep. It is ignored in
CW mode. (The HP-IB controller shauld check the STATUS byte to ensure
that lock has been achleved and end-of-sweep is indicated before sending
the trigger message). The "TR1" data message must have previously been
sent to enable remote trigger operation,

h, SERVICE  When inremote operation, the 53445 sends the SERVICE REQUEST message
REQUEST: ta the controller under the following conditions:

1. The 53445 is in Lock made, but the input signal is not locked, and the

OUT OF LOCK bit has been set In the SRQ mask register {see "RM"'
"data message). Note that OUT OF LOCK does not gencrate the
SERVICE REQUEST message in LOCK/ROLL mode during the actual
sweep, It Is only significant during the locked portion of the LOCK/
ROLL sequence).

2. The 53445 Is in a sweep mode (CF/AF, START/STOP, LOCK/ROLL),
the end of the sweep [s detected, and the END OF SWEEP bit has
been set in the SRQ mask register (see "RM" data message). Note that
if the "TR1" daia message has not been sent to the 53445, the SERVICE
REQUEST message will be cleared as soon as the next sweep begins.

NOTE

If the 53445 Single Sweep mode is enabled at the time the
REMOTE message Is received on the bus, the 53445 will act as
if it has also received a “TR1” data message. If the "TR1” data
message |s in effect when the 53445 returns to local operation,
the Single Sweep mode will be enabled.

f. STATUS:  The controller can read the 5344A STATUS BYTE at any timethat the 5344A s
BYTE in REMOTE operation to check selected operating conditions. This Is
especially useful in conjunction with the SERVICE REQUEST message.
The controller can determine which event caused the service request,

The bits of the STATUS BYTE have the following meanings:

7 6 5 4 3 2 1 1]
- RQS EOS QoL FHi FLO - LOK
RQS=1 —— 53445 is sending a REQUEST SERVICE message.
EQS=1 —— END OF SWEEP detected.
O0L=1 —— OUT OF LOCK in LOCK mode,

NOTE

Bit 4 (Out of Lock) does not indicate error messages (see para-
graph 3-119). Bit 4 (OOL) Is also not valid until a perfod equal to
the Lack time (see Table 1-T) after the Lock command (LK1) has
been recelved,

FHI =1 —— Input frequency too HIGH.
"FLO=1 —— Input frequency too LOW or insufficient signal level at counter
input.
LOK=1 —— 53445 s currently in LOCK mode, but not necessarily Locked

the,, LK1 has been receivéd),
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When LOK =0, RQS = EQS = QOL =FHIl = FLO = 0.
jo STATUS NOT USER
BIT;
k. PASS NOT USED
CONTROL:

3-151. Address Seleclion

3-152, To use the 53445 in an HP-IB system, you must set the rear panel ADDRESS switches to the
desired address. The topmost switch sets the 53445 to either the ADDRESSABLE or the SYSTEM
CONTROLLER mode. For use with a controller, the switch must be set ta the ADDRESSABLE pasition,
SYSTEM CONTROLLER Is used when the 53445 is controlling an HP-IB programmable sweeper such
as the HP 8350A, See System Controller Mode, paragraph 3-177 for more details,

3-153, The five bottom switches, A1 through A5, set the LISTEN/TALK addresses of the 53445, Table
3-13 shows all possible address settings of the corresponding ASCII codes for talk and listen, The
53445 Is factory set to address 4 as shown in Figure 3-19.

ADDRESS
4,374
SYS CONT—| [
[S] |— NOT USED
rps—1 [
.=
=1
=l
mM—l =
L ]
1 0

Figure 3-19, 53445 Address Switches Set to Address 4

3-154. Whenever you change the HP-IB address of the 5344A, turn the 5344A OFF, and then ON
again,

3-155. Front Panel HP-IB Annunciators

3-156. The four HP-IB annunciators on the front panel indicate the status of the 53445, The RMT
annunclator lights to Indicate that the 53445 Is under remote control, The LSN annunciator indicates
that the 53445 has been addressed to listen (receive commands.) The TALK annundiator indicates that
the 53445 Is addressed to talk. The CONT annunciator lights to indicate that the 53445 Is in the System
Controller mode (rear panel switch set to SYS CONT.),
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Table 3:13. Address Selection T
ADDRESS
.11
SYSCONT— | [T5)
(&) |——NOT USED
A ——| [E 1
=)
=
=]
M—o| B
L
1 0

Address 19 Shown

NOTE

Select the listen address from the table below and set the
address switches to the corresponding positions.

ASCIl CODE
ADDRESS SWITCHES 5-BIT
CHARACTER DECIMAL CODE
LISTEN A5 AL A3 A2 A1

5p 0o o0 0 0 o0 a0

} o 0 o o0 1 01

" o 0 0 1 o0 02

" o 0 0 1 1 03

$ 0o 0 1 o o 04

", 0 0 1 0 1 05

& o 0 1 1 o0 06

' o 0 1 1 1 07

c o 1 0 0 o 08

) 0 1 0 0 1 09

. 0o 1 ¢ 1 o 10

+ o 1 0 1 1 1 |
' 0 1 1 0 0 12

- o 1 1 o0 1 1

. o 1 1 1 o 14

/ ]} 1 k| 1 1 15

0 1 ¢ o0 0 0 16

1 1 0 0o 0 3 17

2 1 ¢ o0 1 o 18

3 1 0 0 1 1 19

a 1 0 1 o o 20

5 1T 0 1 0 1 21 <—
6 1 0 1 1 0 2

7 10 1 1 1 2

8 11 0 0 o 24

9 1 1 0 0 25

: 11 0 1 0 %

; 110 1 1 27

< 11 1 0 o 28

- 1 1 1 0 1 2 |
> 11 1 1 0 30

Address "21” is preset calculator address and cannot be used,
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3-157. COMMAND CODES ‘

3-158.  Alllocal functions are programmable via the HP-18. All functions opetate essentially the
same as In local. The command cades described in the following paragraphs are listed n g
condensed version in Table 3-15,

3-159, HP-IB Command Code Syntax Dfagrams

3-160. Statement syntax Is represented pictorially in the following paragraphs, to explain the
format in which HP-IB programming comimands should be sent to the instrument. All characters
enclosed by a rounded envelope must be entered exactly as shown. Words enclosed by a
rectangular box are names of items used in the statement und are described in the text following
the diagram. ltems contained within circles indicate required literals which must occur In the
statement syntax exactly as shown,

NOTE

Spaces are not included In"all instances where they may occur,
Rather, they are included as (optional) additions to the com-
mand string In places where clarity Is gained by their use,

3-161.  Statement elements, connected by lines, can be followed in only one direction as indicated
by the arrowhead at the end of the line, Any combination of statement elements that can be
generated by following the lines in the proper direction Is syntactically correct.
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COMMAND CODES

INSTRUMENT PRESET
1

Sots the 53445 1o its power-up conditions as lollows:

LOCAL

MGQDE = CW, CW Frequency = 0

MARKERS 1 through 4 = OFF, ull Marker Frequencies = 0
SWEEP TIME = 10 my

STEP SIZE =0

FREQUENCY MULTIPLIER =1

RM =10

The IP cammand must not be followed by any ather commands or data including carriage returns or line feeds
until the power-up reset is complete, These commands will be ignored. The IP cammand should be placed an lts
own line.

CONTINUOUS WAVE

cw
Sets the 53445 1o CW made, The 53445 enters and displays the CW lrequency.
VALUE »(Gz) ‘} »|
VALUE:

The value may be a simple number such as 10, 25,98, 1010.25, eic, The value may also be a simple
number plus an exponent, such as 10,79 E+9,10E-1, 26,5 E-2, etc, The exponent plus the multiplier
must fall within the 53445 range, such as 75.92 E-1 GZ = 7.592 GHz,

Only the first 11 digits are significant. All athers are ignored. Only the first decimal point is accepted
as valid,

The CW frequency range Is 500 MH: to 18 GHz for the §342A and 500 MHz to 26,5 GHz lor the
5343A. If the 53445 is placed in Subbarmonic Locking mode, the limit extends from 10 MHz to
59.999999999 GHz for bath counters,

Entries outside of the limits default to the closest Emit.

LERT MY
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COMMAND CODES (Continued) ‘

Sets the 53445 to CF/DF mode. The 5344A enters and displays the CF frequency.

CF VALUE >@ $) : |

—@—
—@—

DELTA FREQUENCY

DF
Sets the 53445 to CF/.F mode. The 5144A enters and displays the AF frequency.
G -@)- ﬁ N
IW
VALUE:

The value for CF and DF may be a simple number such as 10, 25.98, 1010.25 etc, The value may \
also be a simple number plus an exponent, such as 10 79 € +9, 10 -1, 26,5 E+2, etc. The exponent
plus the multiplier must fall within the 53445 range, such as 75.92 £-1 GZ = 7.592 GHaz.

The CF frequency range fs 500 MHz 1o 18 GHz for the 5342A and 500 MHz 1o 26.5 GHz for the
5343A. ) the 53445 is placed in Subharmonic Lacking mode, the limit extends fram 10 MHz 1o
99999999999 GHz for both counters.

The DF frequency range Is 0 MHz to 40 MHz. If the 53448 is placed in Subharmonic Locking
mode, the limits remain 0 MHz to 40 MHz for both counters,

Only the first 11 digits are significant, All others are ignored. Only the first decimal point s
accepted as valid,

The CF and DF commands may be used together In one single command string or placed on
separate lines. The 53445 will enter the CF/DF mode upon receipt of either CF or DF. Elther
command may be changed without affecting the unspecified commands, Sending any ane of
the cammands without numerical values causes the 5344A to display that parameter. The
parameter remains unchanged.
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COMMAND CODES (Continued)

START
SR {FA)
Sets the 53445 to START/STOP made, The 5344A enters and displays the START frequency. SR
and FA are identical . FA is provided for conversion of 8350A programs,
(sm) vaLUe | >@ \Y
) % -l
@ —@—
et y
sTop
SP (FB)
Sets the 53445 START/STOP made, The 53445 enters and displays the STOP frequency. SP and FB
are identical, FB Is provided for conversion of B350A programs.
SP VALUE »@ I l .
FB h>(:: }—’
VALUE:

The value for START and STOP may be a simple number such as 10, 25,98, 1010.25, etc. The value
may dlso be a simple number plus an exponent, such as 10.79 £+9, 10 -1, 26.5 E-2, eic. An
exponent plus a multiplier must fafl within the 53448 range, such as 75.92 E-1 GZ = 7,592 GHz.

The START and STOP frequency range is 500 MHz to 18 GHz for the 5342A and 500 MHz to 26.5
GHz for the 5343A. 1f the 53445 is placed in Subharmonic Locking mode, the limit extends from
10 MKz to 99.999999999 GHz for both counters,

Only the first 11 digits are significant. All others are ignored. Only the first decimal point is
tccepted as valid,

The SR (FA) and SP (FB) commands may be used together In one single command string or
placed on separate lines, The 53445 vl enter the START/STOP mode upaon recelpt of either SR
(FA) or 5P (FB). Either command may be changed withaut affecting the unspecified commands,
Sending any one of the commands without numerical values causes the 5344A to display that
parameter, The parameler remains unchanged.
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COMMAND CODES (Continued)

LOCK/ROLL
LR

Sets the 53445 to LOCK/ROLL mode. The 5344A enters and displays LKZR START frequoency. The
S10P frequency and Sweep time are set an the sweep oscillitor,

@ f »1 VALUE >@ ‘} |
g_,@_)
;,@_/

VALUE:

The value for LR may be a simple number such as 10, 25,98, 1010.25, etc. The value may also be o
simple numbier plus an exponent, such 3s 10,79 € +9, 10 E-1, 26.5 E-2, etc. The exponent plusthe
multiplier must {all within the 53445 range, such as 75.92 E-1 GZ = .592 GH2.

The LR frequency range Is 500 MHz to 18 GHz for the 5342A and 500 MH2 to 26.5 GHy for the
5343A, If the 53445 is placed 13 Subharmonie Locking made, the limit extends from 10 Mbis o
99.9%9999999 GHz lor both counters,

Only the first 11 digits are «ignificant, All others are ignored. Only the first decimal point is
sccepted as valid,

Sendint the LR command without a numerical values causes the 5344A to display tha
param. cer. The parameter reimains unchanged.

Entrios outside of the lhimits default 1o the closest lmit,
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COMMAND CODES (Continued)

MARKERS

Mo-M{

MO or MO Turns alf all markers,

M1 The 5344A enters and displays MARKER 1 frequency.

M2 The 5344A enters and displays MARKER 2 frequency.

M3 The 5344A enters and displays MARKER 3 frequency, ,
M The $344A anters and displays MARRER 4 frequency,

Setting any marker frequency to 0 turns OFF anly that market,

@ _ \

ALL OFF ( MX OFF

®—+@—r+ VALUE MZ}— # ]
So% -@-

VALUE:
The value for MARKZRS may be a simple number such as 10, 25.98, 1010,25, etc. The value may
also be g simple nuinber plus an exponent, such as 10.79 E-+9, 10 E-1, 26.5E-2, etc. An exponent
plus a multiplier must fall within the 53445 1 ange, such as 75.92 £-1 GZ = 7.592 GH.,
The MARKER frequency range is 200 M1z to 18 GHz tor the 5342A and 500 MH¢ to 26.5 GH for
the 5343A, If the 53445 is placed in Subharmonic Locking made, the imit extends from 10 Mz

to 99.999999939 GHz for both counters.

Only the first 11 digits are signiticant. All others are ignored, Only the first decimal point is
accepted as valid.

Sending any one of the commands without numerical values caures the 5344A to display that
marker frequency, The marker frequency remains unchanged.
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SYEP SIZE
55

' VAWUE:

3-68

COMMAND CODES (Continued)

The 5344A enters 2ud displays the STEP SIZE {requency,

S8 VALUE >@ ‘} )

\, @ ).

The value for 55 may be a simple number such as 10, 25,98, 1010.25, etc. The value may also be a
simple number plus an exponent, such as 10.79 E+9, 10 £-1, 265 E-2, etc. The expanent plus the
multiplier must fall within the 53445 range, such as 75,92 E-1 GZ = 7.592 GHz.

The S5 frequancy range Is 500 MHz to 18 GHz for the 5342A and 500 MHz 1o 26.5 GHz for the 5343A.
i the 53445 Is pliced in Subharmonic Lockir.g mode, the limit extends from 10 MHz 10 99,999799999
GHz far both counters,

Only the first 11 diglts are significant, All others are ignored. Only the first decimal pointIs accepted
as valid.

Sending the 55 command without a numerical value causes the 5344A 1o display the current Step
Size. The Step Size remains unchanged.

Entries outside of the limits default to the closest limit.

SWE-iP TIME

ST

VALUE:

The 53445 enters and displays the Swecp Time,

VALUE >@ 1 P
-®

The value for ST may he a simple number such as 10, 25.9,.101, etc. The value may also be a simple
number plus an exponent, such a5 9.79 E+1, 10 £-3, 26.5 E-2, elc. A exponent plus 2 multiplier must
fal} within the 53445 range, such as 990 E-1 ms = 93 ms.

For any entry, the ultimate value for Sweep Time will contain only one digit after the decimal point.
Cansecutive digits are not rounded, but instead are dropped.

The Sweep Time range is 1) ms to 100 s,

Entries outside of the limis default to the closest limit.
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FREQUENCY MULTIPLIER

M
The 53445 enters and displays the Frequency Mulliplier.
VALUE |- _-———>@ 3 l >
(sH ) »@ >
VALUE:
The Frequency Multiplier can have a value of Tto 99. If the FM is set to a value of 1, the 53445 can
automatically determine the FM If it falls In the range of 1 1¢ 4. An error will be displaved on the
5344A il the FM s determined to be greater than 4, If this occurs, the FM must be manually
caleulated and entered with the FM command.
Snding the comnand M3 (Marker 9 will nat select FM.
VThe Subharmonic Mode command {SH1) must be sent to allow the use of Frequency Multipliers.
ACQUIRE
AQ

The AQ command causes the 53445 to enter and display the current frequency being counted by
the counter, The 53445 will enter this frequency Into the varicus modes as follows:
3. M CW Is selected, the AQ frequency becomes the CW value,
b. I CF/XF s selected, only the CF can be acquired,
In START/STQP, if:
1. START (5R or FA) Is selected, the AQ frequency becomes the Start value.
2. STOP (5P or FB) Is selecied, the AQ frequency becames the Stap value,
d. If Lock/Roll (LR} Is selected, the AQ frequency becomes the Lock/Roll Start value.

UP/DN Increment/Decrement
o )y— (o )y —
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COMMAND CODES (Continued)

up
Increments the currently selected frequency parameter by the current Step Size (553,
DN
Decrements the currently selected frequency parameter by the current Step Size (55),
The UP and DN commands may only be used to change frequency parameters including the
Markers,
The 53445 will Ignore any attempt to increment a time parameter such as Sweep Tine,
To increment a parameter not currently selected, specify the parameter followed by the UP or DN
command, such as:
cwup CFDI
DFUP FBDN
FAUP SPDN
SRUP LRON
M4DN
When incrementing the different parameters, there Is a possibility of incrementing beyond the
53445 lock range. If this occurs the 5344A will display Err 01, and if the RM1 command Is used a
Service Request will be generated. The signal source must be tuned manually or aver the HP-1B 10
within the 53448 lock range,
RESET
RS (RT)
Restarts the lacl ing algorithm. RS will nut return the 53445 to local. RT is the same as RS.
G )y— .
OR
MANUAL LOCK
LK 1/0

OO

Sets Manual Lack ON or OFF. The LK command may be part of s command string or placed on a
separate line,

Sending the LK 1 command does not guarantee the 53445 will lack, LK1 tells the 53445 to make an
attempt to lock, If the signal source is within the lock range, Lock will be achieved. I not, the 5344A
will light ithe FREQ HI or FREQ LO annunciator, The signal source must be tuned manually or over
the HP-IB f possible,

Auto Lock cannot be remotely programmed,
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BANDWIDYH
BwW 1/0
Set the 5344A to Wide or Narraw Bandwidth,

O

BW1  Sets Wide Bandwidth
BWO  Sets Narrow Bandwldih
The Manual Lock light will flash when the Bandwidth Is set to Narrow in Manual Lack.

SUBHARMONIC LOCKING
FH1/0
Set the 5344A 10 Subharmaonle Mode,

& O

SH1 Sets Subharmonic ON
SHO Sets Subharmonic OFF

If frequency values beyond 18 GHz 15342A) or 26.5 GHz (5343A) are to be used, the Subharmonic
command must be <ent befere any made command, such as:

SHICW20G2 SH1CF30GZ

SWEEP TRIGGER

@O

TR 1/0

Selects vither Remote or Internal Sweep Trigger.

TR1 Selects Remote Trigger, TR1 daes not initfate a sweep, The TS command must be used to trigger
a sweep. TR1 tells the 53445 1o sweep when a TS command Is received.

TRO Selects Internal Sweep Trigger. 53445 will trigger approximately 10 ms after completion of the
fast sweep,
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TRIGGER SWEEP

T8
Initiates a Single Sweep. The TR1 message must have been previously sent, or must proceed the

TS command in the cammand string,

I the 53445 [s In CW mode, sending the TS cammand is essentially the same assending the Resel
iR5) command, The 53445 will restart the locking process,

Group Execute Trigger (GET), such as the TRIGGER command (HP 85-Basic) may also be used 10
initiate a sweep. Refer to the specific controller's operating manual for mare details,
SERVICE REQUEST MASK
RM

5et the 5344A Service Request mask, The RM command determines which of the following
conditions will generate a Service Request,

G ~(O——

The RM command s followed by a single digit which specifies the set of conditions that is to
generate a service request;

rf —-— NONE

i —— OQUT OF LOCK

2 —— END OF SWEEP

3 —— OUT OF LOCK or END OF SWEEP

Only one candition may be active a1 any one time. If more than one s specified, such as RM12,
the second value will be ignared. Notice however, that RM3 considers two conditions to
generate an SRQ interrupt,

3-162. Input Code Format

3-163.  The 5344A will accept command strings in either upper or lower case, Spaces, carriage
returns, linefeeds and invalid message sequences are ignored. For example, (in HP 85A-Basic):

QUTPUT 701; "CW2GZLK1" or autput 701; "cw2gzlk1”

372
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Either format will praduce the same results, Depending on the controller, this can help speed
programming,

3-164, Parameter data messages (CW, CF, DF, SR, 5P, LR, M1, M2, M3, M4, 55, 8T, FM) are
usually, but not necessarlly followed by a frequency, The parameter data message by itself results
in the specified parameter being displayed on the front panel.

3-165, Special Programming Conslderations

3-166, Only the first 11 digits of a simple number are significant. Others are ignored. Also, only
the first decimal point has any effect,

3-167. Only the first 2 diglts of an exponent are significant. Others are ignored.

3-168. The FM parameter may be terminated with any frequency units data message (GZ, MZ,
HZ),

3-169, Qutput Format

3-170, The 5344A does nat have the capability to output data, The 5344A can only output status
information as described in paragraph 3-150.

3-171.  Remote Frequency Offset Locking

3-172. To fully understand Frequency Offset Lacking during reniote, a few points should be
discussed.

3-173.  First, the 5344A and the counter cannot be In Remote at the same time, The 5344A needs
the counter’s clrcuitry to perfarm its functions, Te avoid eny canflict, whenever the 5344A s
placed into Remate and Lock in ON, the counter is automatically switched to Local and the front
panel controls are locked out,

3174, In Frequency Offset Locking, the counter must have a frequency offset activated, The
counter always adds the offset to the frequency being counted, For Frequency Offset L ucking the
offset value is entered as negative, such as - 3.8 GHz. This can be done over the HP-Ib (provided
the counter has HP-IB} using the following command string:

SOM-3800EOM1T  See the appropriate counter manual for specific details,

3-175. Both the 5342A and 5343A Microwave Counters will retain any offset entered when they
rewrn to Local. This is necessary, so when the 5344A is set to Remote, the counter will still have
the offset active, This allows the 53445 System to operate completely under remote control,

3-176. To summarize, the following is the basic procedure for remote operation of Frequency
Offset Lacking.

2. Set both the counter and 5344A to Local.

b. Place the counter into Remaote, Send the code string to enter the required frequency offset.
For example, if -3.8 GHz must be subtracted, the code string SOM ~3800EOM1 would be
sent,

¢. Place the 5344A into Remote and send the desired commands, When the 5344A goes
Remate, the counter will automatically goto Local, The frequency offset will still be active in
the counter, Remember to send the SH1 command (activate Subharmonic modc).
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3-177. SYSTEM CONTROLLER MODE (AUTO LOCK) ‘

3-178.  inthe Auto Lock mode, there Is no calculator ar computer cantrolling the HP-IB, Instead, the
5344A Is placed In the System Contraoller made by setting the rear panel ADDRESS switch to the SYS
CONT pasition, The 5344A HP-IB connector Is connected directly to the HP-IB connector of the
08350A or 8620C Option 011 Sweep Oscillator. No other powered-up controllers may be connected to
the bus.

3-179.  The 5344A now has the abllity 10 program the sweep parameters based an data entered on
the 5344A keyboard. For instance, 2 GHz Is entered inta the 5344A keyboard In the CW Mode, When
the AUTO LOCK key Is pressed, the 5344A will program the sweeper to 2 GHz. Provided the sweeper
is properly aligned, the actual output frequency should be within the 53445 lack range. if the actual
frequency Is not within the lack range, the 5344A will alter the bus code in an attempt 10 bring the
sweeper within lock range. If the 5344A is upsuccessiul, Err 11 will be displayed on the 5344A,

3-180. The address of the 5344A and the sweeper must be set to the same value,
3-181,  The 534S cannot be operated in Auto Lock/Roll with an 8620 serfes sweeper,

3-182.  For HP-IB Interface capability in System Contraller Mode, see Table 3-14,

SH1, AH1, T4, L2, SRO, RLO, PP0, DCO, D10, C1, 2, 3, 4, 27, £1 ‘

Table 3-14. HP-IB Interiy.e Functions (System Controller Mode)

l;&g:ﬁ‘fﬂ;::ﬁf;? Interface Function Description

SH1 Complete Source Handshake Capability

AH1 Complete Acceptor Handshake Capability

£] Tatker - (Basic Talker, No Serial Poll, No Talk Only, Doesn't
Unaddress If MLA)

L2 Listener - iBaslc Listener, Na Listen Only, Doesn’t Unaddross
to Hsten I MTA)

5RO No Service Request Capability

RLO No Complete Remote/Local Capability

PPO No Parallel Pall Capability

DCo No Complete Device Clear Capability

D10 No Device Trigger Capability

1 System Controller Capability

2 Send IFC and Take Charge

c3. Send REN

4 Responds to 5RQ

cz Send Interface Message, Cannot Recelve Cantrol, Cannot Pass
Contral 1o Self, No Parallel Poll, Can Take Conirol Synchronausly

E1 Open Callector Quiputs

3-183, The 53445 acts as a system controller for an HP 8620C or HP 8350A sweeper, No other system
controller may be on the bus, The 53445 HP-IB address switch must be set to the address of the
sweeper, and the system controller switch must be in the SYS CONT, position.

174




Madef 53445

Operation and Programming

NOTE

The aperating algorithm in this mode includes a measurement of
output frequency with the HP 8620C pragrammed to its minimum
and maximum frequency, The user must ensure that the sweeper
output power and cabling to the 5342A/43A counter will deliver a
sullicient signal level, For example, the user may wish to lock at 2
GHz using an 86290 plug-in and cables adequate for 2 GHz but not
18 GHz. When the automaticlacking algorithminthe 53448 sats the
sweeper to 18 GHz for calibration, Err 01 will result.

Table 3-15. Condensed P8 Command Code Sot

[T

i

Instrument Presel
Set the 53445 1o the following conditions:

Local

Made = CW, Frequency < 0
All Markets Qlf

Saeep Time = 10 mS

Step Stze =0
Frequency Muliiplier =1
RM =0
Ccw Sets 53445 to CW mode, Enters and displays CW frequency,
CF Sets 53445 to CF/AF made, Enters and displays CF frequency.
DF Sets 53445 to CF/0F made. Enters and displays SF frequency.
SR Sets 53445 to Start/Stop made. Enters and displays Start (requency,
FA Sets 53445 to Start/Stop made. Enters and displays Start irequency.
sp Sets 53445 to S1art/Stap mode, Enters and displays Stop frequency.
FB Sets 53445 to Start/Stop made, Enters and displiys Stop frequency.
LR Sets 53445 to Lock/Roll made. Enters and displays Start frequency.
Mo Tuens all Markers OFF,
MO Turns all Markers OFF,
M1 Selects Marker 1. Enters and displays Marker 1,
M2 Sefects Marker 2. Enters and displays Marker 2,
M3 Selects Marker 3. Enters and displays Marker 3,
M4 Sefects Marker 4, Enters and displays Marker 4.
Satting Marker I 1o 0 turns off Marker N,
55 Selects Step Slze. Enters and displays Step Size,
ST Selects Sweep Time, Enters and displays Sweep Time,
FM 1 53445 automatically determines Frequency Muliiplier.
FM N Enters Frequency Multiplier 1 < N < 99
AQ 53445 acqulres current frequency value for current made,
up Increments current frequency mode by current Step Size,
DN Decrements current frequency made by current Step Size,
RS Restarts locking process. ] -
RT Restarts locking process.
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Tuble 3-15. Condensed HP-1B Command Code Set (Contiryef:

LKO Manual Lack s turned QFF,

LK1 Manual Lock Is turned ON,

BWO Bandwidth is set Narrow,

Bwi1 Bandwidth |s set Wide,

5HO Subharmaonle made is turned OFF,

5H1 Subharmonic mode s turned ON. SH1 must precede frequency values greater than
18 GHz 15342A) or 26.5 GHz 15141A),

TRO Sets 53445 10 internal sweep trigger.

TR1 eis 53445 to remote sweep trigger.

™ Triggers a sweep, TRY must be active to use T51.

RMD 53445 will not generate a Service Requost,

RM1 53445 generales a Service Request when Qut Of Lock, LK1 must be active far RM1 1o
generate a Service Request,

RM2 33445 generates a Service Request when at End Of Sweep.

RM3 53443 generates a Service Request when Qut Of Lack or at £nd of Sweep. LK1 must be

active far RM3 10 generate a Service Request when Qui Of Lock,

3-76
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SECTION IV
PERFORMANCE TESTS

4-1, INTRODUCTION

4-2. The procedures in this section provide methods of verifying the operation of the HP? 53445
Source Synchranizer. The operatian verification tests iparagraphs 4-14 and 4-23) can be performed to
give the operator a high degree of confidence that the 53445 is aperating properly. The complete
perforrmance test cansists of all the tests in this section. Al tests can be performed without access to
the interior of the instrument, The aperation verification tests the frant panel functions and remote
operation.

4-3. EQUIPMENT REQUIRED

4-4, The equipment required for the operation verification and performance test procedure is
listed in Table 7-7. Any equipmen that satisfies the critical specifications given in the table may be
substituted for the recommended model numbers,

4-5. TEST RECORD

4.6, Results of the performance test may be tabulated in Table 4-2, Performance Test Record, at the
end of Section V. The majarity of the tests provide the equipment setup and keystroke instructions
for the labeled function mode. The operator is required to verify the proper instrument response.
The test record provides a "*Pass/Fall” method of tabulating the performance tests for each Indicated
step within a test procedure,

4-7. PREREQUISITE TEST PROCEDURES

4-8. The5344A Is 2 component of the 53445 Microwave Source Synchronizer, which mustinclude a
5342A or 5343A Microwave Frequency Counter, Before powering up the 5344A, first perform the
operation verification for the 5342A/43A Microwave Frequency Counter used in the system, The
microwave frequency counter operation can be verified without applying power to the 5344A. Refer
to Sectlon |V of the Operating and Service Manual for the frequency counter, stand alone self-check,
and Operation Verification pracedures,

4-9, OPERATION VERIFICATION TEST

4-10. The operation verification test is an abbreviated pracedure that may be performed to give.
high degree of confidence that the 534S [s operating properly without performing the complete
performance test. The operation verification is useful for Incoming QA, routine malntenance and
after instrument repalr,

4-11. To perform the operation verification, refer to paragraph 4-14 and perform the Keyboard and
Display Annunciator Test, Next, perform the HP-IB Verification, paragraph 4-23.

NOTE

All performznce test procedures which follow tefer only tothe
5344A half of the 53445 system, unless otherwise noted. Refer-
ences will be madeto the "5344A" to Indicate the right half of the
full rack instrument pair, and to the "5342A/43A" to Indicate the
left half nf the system.
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4-12, PERFORMANCE TEST PROCLODIURES

4-13. The performance test canslists of the following procedures;

Paragraph Pracedure

4-14 KEYBOARD AND DISPLAY ANNUNCIATORS TEST
4-15 CW/MANUAL LQCK TEST

4-16 CF/AF and START/STOP TEST

1-17 STEP SIZE TEST

4-14 MARKER TEST

4-19 SUBHARMONIC LOCKING TEST

4-20 CAPTURE RANGE TEST

4-21 LK/R (LOCK AND ROLL) TEST

422 AUTO LOCK TEST

1-23 HP-11} VERIFICATION

4-14. KEYBOARD AND DISPLAY ANNUNCIATOR TEST

8, Verily that the fallowing instrument interconnectians and switch confipurations, as shown
In Figure 4-1, are correct;

IF QUT on 5342A743A rear panel to IF IN on 5344A rear panel,

FREQ STD QUT on 5342A/43A rear pancl to 10 MHZ IN on 5344A rear panel,

AC Pawer Cord of 5342A/43A and 5344A 10 AC Mains,

3344A rear panel toggle switches: Made switch to NORM, and LOOP BANDWIDTH
to Wl {(WIDEBAND,,

5. 5342A/43A rear panel slide switches: 10 MHz Timebase to INT, CW/EM mode
switch (5342A) 1o W, or FAST/MED/SLOW switch 15343A) to FAST,

-

( &
AT MAINS
r CE
5344A (REAR) 5342A/43A (REAR)
E [ "I['.l.l.ll Gln_ r l..l..’..'..a
IR e,
r |rm@> ' ts1424) ﬁ:::r'..,cw rreagio
(@) LO0P DANDWIDTH MODE FAST/MED/SLOW ... nsr—"g )
10 MHENSS yncShna Nnr.uc@:mclo © L10mHe.. Ny u@m. :
 — T 'y 7 | —
J
q )

Figure 4-1. System Interconnections
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b.  Apply power ta the 53445 by setting the Line switch on b ith the 5342A/743A and 5344A 1o the
ON pasition,

¢, With no Inputs applied (and input switch set to the higher frequency position), verify that

the 5342A/43A display contains 00 000 000 000", The AUTO key annunciatar should be

lighted and (if the SAMPLE RATE control Is not in the HOLD position the gate light should
be flashing. See Figure 4-2,

d, Yelly the following:

» The 5344A display contains *'0,000000",

» The MHz annunciator is lighted,

» The CW annunclator Is lighted.

* The F1 annunciator is lighted,

* The 10 Segment meter has two center tegments dimly lighted.

e. Press the 5344A MODE key several times, Verify that each successive key press lights the
mode annunciators in a scrolling fashion as follows;

Action Made
Initially ......... cw

Tst press ..., ..., CF/AF
nd press ...,,,.. STRT/STOP

3rd press ......,., LK/R
4th press ..,,.,... CW

. With the MODE key, scroll the 5344A to the LK/R mode. Press the F2 key, Verlfy that the F2
key indicator flashes and the display contains “dddeddddddd",

This display indicates that the 5344A diagnostic mode has been entered. To exit the
diagnostic made, turn the 5342A/43A LINE rwitch from ON 10 STBY, then back to ON.

g While in the diagnostic mode, press the numeric 1" key, followed by the reset key to enter
the “d1"” diagnostic. This places the 53445 In the keyboa: a test dfagnostic, "d1”. Do not
follow the "1 entry with a numeric key, Pressing ""1”, followed by a "'5", for instance, will
place the 53445 in the "d15” diagnostic, Verify that the display contains *d 1",

h. Table 4-1 lists the front panel keys, and the correspanding diagnostic display codes,

Press each of the keys listed in the table (in any order) and verify that the proper Jisplay
code [s displayed,

NOTE

The display will contain *d 1" on the right side throughout
the test, The diagnostic display code will appear on the left
side of the display, only momentarily, while the selected key Is
pressed.

I, Switch the LINE switch on the 5342A/43A from ON to STBY, then back to ON, This resets both
the 5342A/43A and the 5344A. The displays should appear as in steps ¢, and d.

J. Locate the large round RPG (Rotary Pulse Generator contral on the right hall of the 5344A.
Turn the RPG knob clackwise, Verify that the display changes from "0,000000 MHz" 10
*500.000000 MHz2" and the second digit position ta the right of the decimal point increments as
the control is rotated.

k. Turnthe RPG counterclackwise, Verify that the second digit position to the right of the decimal
point decrements until "500.000000 MHz" is reached. The display should decrement no lower
in this made,

4-3



Moade] 53445
Performance Tests

Talle 4-1. Keyhoard Diagnostic

Fronl Panel Key

Diagnosile Code Display

SWP TIME
MKR FREQ
STEP SIZE

D ENEYUT B bd M) - 2D

ACQUIRE
GHz
MHz/ms
down arrow
*up arrow

. FINE/COARSE

RESET
MANUAL LOCK
AUTO LOCK

dd
F1
F2
5t
FE
55
il
0
02
03
04
- 05
06
07
00
09

AC

gh

HH

dn ‘
branches to Lamp Test Dlagnostic
{dawn arrow returns to keyhoard
diagnostic)

FC

r
LL
Al

*Pressing the "up arrow”, while in the Keyboard diagnostic automatically branches lo

the Lamp test diagnastic,

The Lamp test diagnostic lights all front panel LEDs and an-

nunciators, as shown in Figure 4-2, Pressing the "down arrow” will return the 5344A
1o the Keyboard diagnostic,

e
© A
. e

00 000000 0Og

o

¢

MER DIL e e
ﬁ»v»i"‘]- M OaNe @-—-- '(3‘
—-—— N

CLLLLUE O mf |
CQelle o Wl o
Q = Ll QL'I I .l -" o ‘
90000 B0 9H |
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Figure 4-2. Lamp Test Diagnostic
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I Pressthe FINE/COARSE key, Verlfy that the LED key indicator lights, Indicating the RPGisin the
Fine adjustment made,

1. Turn the RPG clockwise. Verify that the display increments in one Hertz increments the
rightmost digit [n the display).

. Turn the RPG counterclockwise, Verify that the display decrements In one hertz increments,
until ""500,000 000 MHz", The display should decrement no lower in this mode.

0. Place the NORM/SUB HRMNC switch on the rear panel to the 5UB HRMNC (Sub Harmonic)
pasition, Verify the righimost decimal point in the display lights. Return the rear panel switch to
the NORM paos 'ian. Verlfy that the rightmast decimal point turns off,

p. Record the results on the Performance Test Recard, Table 4-2

NOTE

The remainder of the performance test utllizes an 8350A Sweep

Osdillator mainframe, The examples are shown using the 83525A RF

PLUG-IN, However, any compatible plug-in ilisted in Tahle 3-8

may he used. The AUTOLOCK feature of the 5344A cannot be

completely verified without an 8350A Sweep Oscillator Mainframe,
NOTE

Although the operating frequency range for the 53445 Is 500 MHz
to 180 GHz (26.5 GHz for the 5343A counter option), the
performance test Is performed anly Inthe range of frequencies that
the user has sweeper plug-ins to accammodate.

4-15. CW MODE/MANUAL LOCK TEST

a. Connect the equipment as shown in Figure +-3,
NOTE

For the following tests a Spectrum Analyzer is not necessary but
helpful to observe the results,

b. Set LINE switch on the 5342A/743A fram ON 10 STBY, then back to ON.
¢ Set the B350A LINE switch from OFF 10 ON, Press the INSTR PRESET key,

d. Set the 8350A to CW, at a frequency within the plug-in range, example: 20 GHaz). Set the
83525A Plug-In CW FILTER to OFF, RF ta ON, and adjust the pawer for ~0,0 dBm,

e. Verily that the 5342A743A Is performing a valid frequency imeasurement and that the 5344A is in
the CW made,

f. Press the ACQUIRE key an the 5344A front panel and verify that the 5344A displav contains a
number very close to the 5342A/43A display number,

B Press the 5344A MANUAL LOCK key. Verify that the LOCKED annunciatar lights after a short
pause,

h. Verify that the value In the 5342A/743A display and the 5344A are the same (21 Hz),

i Press the MANUAL LOCK key to the off position tkey indicator light goes offy.

J. Setthe 8350A to the lower limit of the plug-in’s frequency range and repeat steps d through h,
k. Press the MANUAL LOCK key to the off position,

. Set the 8350A to the upper limit of the plug-in’s frequency range and repeat steps d theough h,
m, Record the results on the Performance Test Record, Table 4-2.
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FM FM

INPUT OUTPUT

[ IF IF )
our___IN

M coo A=l

TR
ceo e oo BRERR | o8

5 _ooo0 poo ncung]i
__“—‘

6350A ouUTPUT 65445
L 19687A
GENERATOR POWER
ePLITTER
y
“‘.;_ -i.-:ru;ﬁruueer ]7
e ke r 8565A
o O 3 o] S
@G l, RO R ANALYZER
INPUT
\_

Figure 4-3. Performance Test Setup
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4-16, CF/AF and START/STOP TEST

Connect the equipment as shown in Figure 4-3,
NOTE

For the following tests @ Spectrum Analyzer Is not necessary bu
is helpful 10 obsery. the results,

b, Set the LINE switch on the 5342A/43A from ON to STBY, then back 1o ON,
¢, Set the 8350A LINE switch from OFF to ON, Press the INSTR PRESET key.
d. Set the 8350A to CW, at ¢ frequency within the plug-in range rexample: 2,0 GHz). When

chaasing the CW frequency, be sure to allow 20 MHz on both sides, for the sweep (see
below), Set the 83525A Plug-in CW FILTER to OFF, RF to ON, and adjust the power for ~0,0
dBm,

2.0 GHz
Center
1.98 GHz Frequency :
b 20 MHz >t 2 MHz ———
I
e Sweepwidth 40 MHz —=J|

. With the MODE key, scroll the 5344A to the CF/AF mode,
. #ress the ACQUIRE key an the 5344A front panel and verify that the 5344A display contains a

number very close ta the 5342A/43A display hnumber, The acquired frequency should be the
F1 center frequency.

. Set the AF isweepwidth) on the 5344A 10 40 MHz, by pressing:

000 ®

. Press the 5344A MANUAL LOCK key.

Vetlfy that the LOCKED annunciator lights, the 10-segment meter has several segments
lighted, and the 8350A output is sweeping as described in step d.

Press the SWP TIME key. Verify that the 5344A displays the default sweep time value of *10.0
ms"’.

. Change the sweep time from 10.0 ms to one second, by pressing:

GH:
3

Verify the sweep by observing the 5344A meter (sweeping back and forthy, and the 8565A
Spectrum Analyzer. The sweep ontput should be 40 MHz wide, centered on the
programmed CF at a 1 second rate,

m, Press the 5344A MODE key once, to change from CF/AF to STRT/STOP mode.

4-7
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n. Verify that the sweep Is still active, Review the START frequency displayed (F1), and the

OI

q.

r.

5

STQP frequency press F2), Verify it the START frequency equals CF (previously entered)
~1/2AF (previously entered), and the STOP frequency equals CF tpreviously entered)
+1/25F ipreviously entered), For example:

I CF (entered) = 2 GHz and AF (entered) = 40 MHz, then the START should be 1,980 GHz
and STOP should be 2,020 GHz,

CFlentereu) ovviirrinees 2 GHZ
AF jemtered) Lo, 40 MHZ
START ovvvvvrvvvnernnnsesss 1,900 GHz |2 GH2 - /2140 MM Z) |
STOP ovvivivnensnsisviensy 2020 GHzZ |2 GHz + 177040 MH2) |

Press the MANUAL LOCK key to the off position (key Indicatar light goes off),

Set the 8350A to the lower limit of the plug-in's frequency range, plus 20 MHz, Repeat steps
e through n,

Pr. -5 the MANUAL LOCK key to the off position,

Se. the B350A to the upper limit of the plug-in's frequency range, minus 20 MHz, Repeat
steps e through n,

Record the results on the Performance Test Record, Table +4-2.

4-17. STEP SIZE TEST

a,

Cannect the equipment as shown In Figure 4-3.

NOTE

For the following tests a Spectrum Analyzer Is not necessary but
is helpful to observe the results,

Set the LINE switch on the 5342A/43A from ON to STBY, then back to ON,

c. Set the 8350A LINE switch from OFF to ON. Press the INSTR PRESET key,

4-8

Set the B350A to CW, at a frequeiicy within the plug-in range texample: 2.0 GHz), When
choosing the CW fraquency, be sure to allow 20 MHz on bolth sides for the sweep see
below), Set the 83525A Plug-In CW FILTER to OFF, RF to ON, and adjust the power for ~0.0
dBm.

20GHz
Center
1.90 .GHZ Frequcncy 2:02 l(;HZ
b 20 MHz -t 20 MHz ———y
I i
bt Sweepwidth 40 MHz ;:

With the MODE key, scroll the 5344A 10 the CF/AF mode,

» Press the ACQUIRE key on the 5344A frant panel and verlfy that the 5344A display contains a

number very close to the 5342A/434 display. The acquired frequency should be the F1 center
frequency,

Set the 3F (sweepwidth) on the 5344A 1o 40 MHz, by pressing:

oBoNolG

. Press the 5344A MANUAL LOCK key.
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Verify that the LOCKED annunclator lights, the 10-segment meler has several segments lighted,
and the 8350A output s sweeping as described in step d.

Press the 5344A STEP SIZE key. Verlly that the 5344A displays '0,000000 MHz",
Enter a Step Size value of 1 MHz by pressing:

]
Recall the SF value by pressing F2 ., Verily that the 5344A displays "40.000000 MHz".

-
Press the O key three times, Verlly that the 5344A displays and the sweep output
responds as follows,

Display Sweep Qutput
40,000000 LOCKED

st press o ....u0,, . 39.000000 LOCKED

2nd press L ....000,, 36000000 LOCKED

d press ..., v oo s+ 37,000000 LOCKED

Press thie @ key three times, Verify that the 5344A display and the sweep output
responds as follows:

Display Sweep Output
37.000000 LOCKED

st press ouuuss .- 36000000 LOCKED

2nd press ... .00 39,000000 LOCKED

3Ird press  ...hus s, 40.000000 LOCKED

Verify that the 5344A will not step over 40 MHz with a 4th press,

Recard the results on the Performance Test Record, Table 4-2.
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Figure 4-4. Marker Verification Test Setup
4-18. MARKER TEST

4-10

. Connect the equipmen: as shown in Figure 4-4.

a
b. Set the LINE switch on the 5342A/43A from ON to STBY, then back to ON.
<
d

Set the BI50A LINE switch from OFF to OM Press the INSTR PRESET key.

dBm.
2.0 GHz
Center
1.98 IGHZ Freqﬂlcncy
b———— 20 MH; Pt

+ Set the 8350A to CW, at a frequency within the plug-in range {example: 2,0 GHz\, When
choosing the CW frequency, be sure to allow 20 MHz on both sides for the
below), Set the 83525A Piug-in CW FILTER to OFF, RF to ON,

sweep (see
and adjust the power for ~0,0

2,02 GHz

[

bt Sweepwlidth 40 MHz

|
20 MHZ mree—py

X




Modal §3445
Performance Tests

e, With the MODE key, scroll the 5344A to the CF/AF mode,

f. - Press the ACQUIRE key onthe 5344A front panel and verify that the 5344A display contains a
number very close to the 5342A/43A display. The acquired frequency should be the F1
center frequency,

8 Set the AF (sweepwidth) an the 5344A 1o 40 MHz, by pressing:

F2
) (1) (o) ()
h. Press the 5344A MANUAL LOCK key,

b Verify that the LOCKED annunciatar lights, the 10-segment meter has several segments
lighted, and the 8350A output Is sweeping as described in step d,

J,  Adjust the oscilloscope to praduce a stable display as shown helow:

Y CF
't 2.0 GH2)
| AF ' CHANA ,........, DC
40MHZ CHANB FEE D) AC
CHANA BN NEEENEER] -01VICm
. CHANB .......... 1 v/em
START STOP Function .......... X/Y
FREQ FREQ
-+ X
Z  Iptensity

* iy) Vertical gencrated by output of crystal detector de coupled) 1o CHAN A
* 1x) Harizonlal genersted by SWEEP OQUT to CHAN B,
* (2} Blanking generated by Z-QUT to Z-AX|S,

k. Change the sweep time to 20 ms by pressing:
EWP TiNE

EBRORONC
. Up to four markers may be set, by pressing the "MKR FREQ" key followed by a numeric
identifier: "1, 2, 3, or 4”, Recall the first marker value by pressing the "MKR FREQ" key (key

Inaicator flashes to prompt for numeric entry), followed by the numeric*1” key. Verify that
the 5344A display contains '0,000000".

Note
Calling "MARKER 0" will reset all marker values ta 0,

4-11
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m. Enter a frequency for riarker 1, hetween the Start and Stop values, by pressing the desired
numeric keys followed by a terminator key (MHz or GHzi. For example:

SWEEP
Start = 1,98 GHz (Press F1 to review value)
Stop = 102 GHz (Press F2 to review value)
MU ENFQ

Pross: { ] [ i ] to call marker 1, then

Prass: @ | . I l ] I [ 8 . l 5 Jl to set a marker at 1,985 GHz,

Repeat the sequence, en‘ering markers 2, 3, and 4 as follows:

Marker2 ....... , 1,995 GHz
Marker 3 ......... 2,005 GHz
Markerd4 .,....... 2.015 GHz

If an Err 02 Is displayed, refer to the restrictions on markers described in paragr~ph 3-43,
Correct the errar and repeat the test,

n. Verify that a bright point appears on the oscilloscaope display at each of the designated
marker frequencyss), as shown kelow,

CHANA ......... DC

CHANB .......... AC
CHANA ......... .01v/cm
CHANB .......... Tv/cm
Functian ......... X/Y

)':'u

i i Te RETV
58 REL TR SAVALLYS RIS PA

* tyt Vertical generated by output of crystal detector de coupled) 10 CHAN A,
¢ tx} Horizontal generated by S\WEEP OUT 10 CHAN B,
* ¢z) Manking generated by 2-0OUT to Z-AXIS.

0. Press the MANUAL LOCK key to the offl position (key indicator light goes off),

p. Setthe 8350A to the lower limit of the plug-in’s frequency range, plus 20 MHz, Repeat steps
f, h, 1, J, m and n. Use corresponding marker frequencies for step m.

q. Press the MANUAL LOCK key to the off position,

r. Set the 8350A to the upper limit of the plug-in’s frequency range, minus 20 MHz, Repeat
steps f, h, i, |, m, and n, Use corresponding marker frequencies for step m.

5. Record the results on the Performance Test Recard, Table 4-2.
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4-19. SUBHARMONIC LOCKING TEST

a,
b
c.
d

Conneclt the equipment as shown in Figure 4-3,

. Set the LINE switch on the 5342A/743A from ON 10 STBY, then back to ON,

Set the B350A LINE switch [rom QFF to ON, Press the INSTR PRESET key.

. Set the 8350A 10 CW, at a frequency within the plug-in range rexample: 2.0 GHz), Set the

83525A Plug-In CW FILTER to QFF, RF to ON, and adjust the power for ~ 0,0 dBm.

Place the MODE iNORM/SUB HMNC) toggle switch on the 5344A rear panel to the 5UB
HMNC tSub Harmonic; position, Verily the rightmost decimal polnt in the display lights.

MKR FREQ

AORON0

This enables the subharmonic multiplier register, Verify that the right side of the display
contains 1" initially (or the previously entered value),

Press E] .This enables a multiplier of *2", Verlfy that the display now

contains 2,

Verify that the 5342A/43A counter displays a frequency reading.
Enter a CW frequency into the 5344A, equal to the value of the 5342A/43A counter reading
Fl

times the multiplier, by pressing @ , then the desired frequency.

Press the 5344A MANUAL LOCK key,
Verify that the LOCKED annunciatar lights and the 5342A/743A display Isthe same (£ 2Hz) as
the 5344A display, For example:
1. The 5342A/43A counter display is **2 GHz",
2. Set the 5344A 10 CW, at a frequency of 4 GHz”,
3. After pressing MANUAL LOCK, the 5342A/43A should ~hange to "4 GHz" and the
5344A LOCKED annunciator should light,

Return the 5344A rear parel MODE toggle switch to the NORM position, Verify that the
rightmaost decimal poir: in the display goes out, and the 5342A/43A displays the source
frequency (~2 GHz).

. Press the MANUAL LOCK key to the off position tkey indicator light gaes off).

Repeat steps e throvgh m using a frequency multiplier of 4 in step g. Note that the
frequency reading in step k will change to 8 GHz,

Press the MANUAL LOCK key to the off position.

Repeat steps e through m using a frequency multiplier of 10 in step g. Note that the
frequency reading in step k will change to 20 GHz.

Recard the results on the Performance Test Record, Table 4-2,
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4-14

4-20, CAPTURE RANGE TEST

a,
b
c
d.

el

f.
Bl

h,
i

J

Connect the equipment as shown in Figure 4-3,
Set the LINE switch on the 5342A/43A fram ON to STBY, then back to ON.
Set the B350A LINE switch from OFF to ON, Press the INSTR PRESET key.

Set the [150A to CW at a frequency within the plug-In range texample 2,050 GHz), Set the
83525A RF Plug-In CW FILTER to OFF, RF to ON, and adjust the power for ~ 0,0 dBm,

On the 5344A, press @

Press the MANUAL LOCK key and verlly that the FREQ Hi annunciator lights,

Tune the B350A closer to 2 GH3. Verify that the LOCKED annunciator lights before or at
2,025 GHz as displayed by the 8350A.

Press the MANUAL LOCK key to the off position tkey indicator light goes « ‘f).

* -peat step d using a frequency such as 1.950 GHz, Repeat steps f and g,
Record the results on the Performance Test Record, Table 4-2.

4-21. LK/R (LOCK AND ROLL) TEST

2.

Cannect the equipment as shown in Figure 4-5,

PROGRAMMING SWEEP TRIGGER

CONNECTOR
ary e )
INPUT OUTPUT

'voo oon

‘ogb goo * 9
;a0 000 - -
o ooob @ &) |

¥ QUTPUT 53445
SWEEP
11667A
GENERATOR POWER
SPLITTER
J
. oy _ao;nnraqu
4, | FEONONO]
o N S LIS i 1T Y
2 G- “o" s +(®) ¢ || SPECTRUM
h———"%— Ol ERONT] ANALYZER
INPUT
\

Figure 4.5, Lack and Roll Test Setup
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NOTE

For the following tests a Spectrum Analyzer Is not necessary but
helpful to abserve the results,

Set the LINE switch on the §342A/743A from ON to STBY, then back to ON,
Set the B350A LINE switch from OFF to ON, Press the INSTR PRESET key,

. Set the B350A for a wide sweep, > 40 MHz within the plug-in range, Far example, toset a 1

GHz sweep between 2.0 and 3,0 GHz, press:

ORCERCRORG

Set the 83525A Plug-In CW FILTER to QFF, RF to ON, and adjust the power for ~ 0.0 dBm,

START Zci:i:z STOP
2.00 'GHz Freqlfency 3.00 lCin
Le—mme 500 MH. it 500 MHz ——

;: 1 GHz sweepwidth J

Using the 5344A MODE key, scroll the 5344A function to the LK/R mode,
Set the SWEEP TRIGGER made on the B350A to EXT,
Enter the F1 START frequency into the 5344A, by pressing:

F1 ACQUIRE

) O

Press the 5344A MANUAL LOCK kev,

Verify that the LOCKED annunciator Hghts. if the LOCKED annunciator dees not light, and a
FREQ HI or FREQ LO annunciator lights, manually retu.e the starting frequency of the sweep
oscillator in a corrective direction, until a LOCKED Indication [s achleved,

NOTE

Ifan"--..EQS - - - -" display appears, the 5344A has internally
timed out, without recelving an End of Sweep message from the
sweeper, This Is a potential error condition, which may be caused
by one of the following:

1. The Sweep Time configured on the sweeper is too lung; charge the sweeper
to a shorter Sweep Time,

2, The 53444 ‘s setup incorrectly for the LK/R made, Refer to Figure 3-11, then
repeat the procedure.

3. Thesweeper [s setup incorrectly for an externally triggered sweep. Consult the
operation section of the sweeper manual,

Press the MANUAL LOCK key to the off position (key indicatar light goes off).

- Repeat steps d using the plug-in’s lower limit as the START frequency and the upper limit as the

STOP frequency. Repeat steps f through |,
Record the results on the Performance Test Record, Table 4-2,
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4-22, AUTO LOCK TEST

.

NOTE

This test requires an HP B350A programmable Sweep Oscillator and
the 0350A BNC 1o Programming Connector cable,

Set up the equipment as shown In Figure +-6.

Set the 5344A rear panel HP-1B switch to *SYS, CONT" (system controller), Set the LINE switch
on the 5342A/43A from ON to 5TBY, then back 1o ON. Verlly that the front panel "CONT"
annunctator [ights.

Set the 8350A LINE switch from OFF to ON, Press the INSTR PRESET key.
Set the 8350A HP-IB address to 0" by pressing:

@

(blue)
Set the B350A Plug-In CW FILTER to OFF, RF to ON, and adjust the power for ~ 0,0 dBm,

Set the 53444 mode to CF/AF, and enter a CF frequency within the plug-in range (example: 2.0
GHz). Enter a &F sweepwidth of 40 MHz by pressing:

F2
MH
ONORONE

Set up the 5344A for a swaep time of 1 second, by pressing:

SWP TINE

©0E

. Press the 5344A AUTO LOCK key,

Verlfy that the 8350 displays the programmed CF (2.0 GHz), as the CW frequency, and that the
8350A output sweep [s as programmed (40 MHz sweep, centered at 2 GHz, at a one-second
rate).

Press the AUTO LOCK key to the off position (key indicator light goes off),

Set the 8350A to the lower limit of the plug-in's frequency range, plus 20 MHz, hepeatsteps
hand |,

Press the AUTO LOCK key to the off position.

. Set the B350A to the upper limit of the plug-in's frequency range, minus 20 MHz, Repeat

steps h and |,
Record the results on the Performance Test Record, Table 4-2,
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SWEEP
PROGRAMMING CONNECTOR TRIGGER
‘
HP-IB
FM FM
INPUT QUTPUT

e mrey

Ly -1
Qe O O
000 0 0o
80 0 000 X

HEel

noo

-

BIS0A
SWEEP
GENERATOR

(2 oooo ooa_ogon )

11862A
POWER
SPLUITTER

/onpopo B g
|noncone

_-l:uulaunl:u]

Xkl

1%~
LU

DITEE®)

INPUT

s, erap conen | GEGE A
 &|| SPECTRUM

ANALYZER

Figure 4-6. Auto Lock Test Setup
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4-23. HP-IB VERIFICATION

A-24, The HP 85A nrogram listed in Table 4-3 exercises the 53448 through varlous operating
mode. . via its HP-IB Interface, If the 53445 successfully completes all phases of the verlfication
program, there Is a high prabability that the HP-B Interface (A4 assembly) Is working properly.

NOTE

Far the following tests a Spectrum Analyzer Is not necessary but
is helpful 1o observe the results,

4:25. To perform the verification, set up the equipment as shown [n Figure 4-7 ifor the 8350A1 or
Figure 4-8 ifor the 4620A/B/C), The program listed in Table -3 may be keyed into the HP85A, or
loaded from an HP-IB Verification Cassette, HP P/N 59300-10002. To run the program {rom
cassetie, insert the cassette into the HP 85A and power-up the cantralier, If the controller power
s already on, insert the cassette and type;

CHAIN " Autost”

then press END LIng, Press the solft key corresponding to 53445 and follow the instructions
shown on the HP B5A screen,

4-26, The program begins by requesting the following information:

1. The 53445 system select code (e.g,"703"),
2. System microwave frequency counter te,g, HP 5342A ar HP 5343A).
3, Is the configured sweep osclllator a programmable HP 8350A1

4-27.  After this Inhial information Is entered, the program goes through 18 Check Points. The
HP 85A display provides the necessary Check Point description and operator instructions, as each
test is performed. At the end of the last test, the operator is given the opportunity to randomly
rc?’eat any test(s), or end the program. Record the results on the Performance Test Record,
Table 4.2,

CHECK POINT 81 Lo iiiiiiiiniieninierenrnnss vv s INSTRUMENT PRESET
CHECK POINT B2 ot e vvers REMOTE
CHECK PCINT 83 .,,......... verreens R R T S T T TR CW MODE
CHECK POINT 84 . .ooiviiiiinnes, N CF /DF/ST MODE
CHECK POINT #5 i iiiiiiiiieineiens vvo STRT/STOP MODE
CHECK POINT #6 ....ivvviuninnnnns Pethbr sy LOCK/ROLL MODE
CHECK POINT B7 o otiiiiiiiiiiesirsnss MARKER FREQUENCIES
CHECK POINT ®#8 ...,.... Ceereres S .+ STEP SIZE and UP/DN
CHECK POINT ®9 ., ,,.... brarerraas T +vesr LOCK MODE
CHECK POINT #I0 ...t viieinerninnness bavreens Vhriiaaaas ACQUIRE
CHECK POINT #11 ,,...,. brrrrreaes veresen Chivee bersaeas deasias RESET
CHECK POINT #12 .........., rereraerrans WIDE/NARROW BANDWIDTH
CHECK POINT #13 .........., SUBHARMONIC/OFFSET LOCKING MODE
CHECK POINT #14 ,,.,...00vvus, Mheanaes SINGLE SWEEP/TRIGGER MODE
CHECK POINT #15 ,,..... STATUS BYTE/REQUIRE SERVICE QUT OF LOCK
CHECK POINT #16 ,..... STATUS BYTE/REQUIRE SERVICE END OF SWEEP
CHECK POINT #17 iviiiiininnnns beresnis voverarss LOCAL LOCKOUT
CHECK POINT #18 ,.......oiininnnns bhrraes rerrie verra GO TO LOCAL
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 HP-10 2

SIBTINS

HP B5A PERSONAL COMPUTER

with: 82803A 16K Memary Maodule
42836A ROM Drawer

00086-15003 Input/Qulpul ROM

B82837A HP-1B Interlace

HP-1B
HP-IB
~
FM FM
INPUT OUTPUT
4 SWEEP )
TRIGGER

Qo O Q
Qoo o0 ooo
00 G0 0a0

N ooo

A

O _opoon oo poony

PROGRAMMING CONNECTOR

WsoA  oUfpaT| JOUTPUT
GENERATOR jisera, i IF
SPLITTER &
/
7
¢ ‘
| - J
| SWEEP
I N
| >l —-eeeeioas
[ i '
| © © @ I.oprionaL
ko eoseon ool pEGSA
| o 50D SPECTRUM
=] ANALVZER
| INPUT |
\ L R N NN J

Figure +7. HP-1B Verification Toest Setup for 83504
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HP-1B

HP 85A PERSONAL COMPUTER

with: 82803 16K Memory Module
820836A ROM Drawer
00085-15003 Input/Qulput ROM
B2837A HP-1B Interface

FM FM
INPUT OUTPUT

)
SWEEP
TRIGGER OUT

(08— — ?] D107 |

' SWEEP
gs{zélg’ oSWEER | |outPur
GENERATOR LV I > e
SPLITYER
/|
/7
(¢ /
| . J
| SWEEP
| IN
l ;.UHH'BBDB
I »
l CRORC] "OPTIONAL"
ﬂﬁ%ﬁ:&é ;0] g?’sﬁsgmum

I St ANALYZER
| INPUT |

4-20

Figure 4-8. HP-1B Verification Test Setup for 8620A/8/C
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HEWLETT-PACKARD 53445 Date
S5OURCE SYNCHRONIZER
Test Performed by Serfal No.
PARAGRAPH PARAGRAPH
NUMIER YEST/STEP PASS/FAIL NUMBER TEST/STER PASS/FAIL
-4, KEYBOARD AND DISPLAY ANNUNCIATOR [ 4.17. STEP SIZE
Step ¢, Step I,
Step d. Step .
Step e, Step .
step I, Step |,
Step 8, Step m,
Step h, Step .
Step |, 4-18, MARKER
Step |, Step |,
Step k. Step |, —
Step |, . Step .
Step m, Step |,
Step n . Step n.
Step o, Step p.
4-15, CW/MANUAL LOCK Step r, ——

Step e,

Step f,

Step g.
Step h,

Step j,

Step |

4-16. CF/XF and START/STOP

Step f,

Step |

Step |

Step |,

Step n.

Step p.

Step r,

4-19. SUBHARMONIC LOCKING

Step e.

Step I,

Step g.

Step h.

Step k.

Step I
Step n,

Step p.

4-20. CAPTURE RANGE

Step f.

Step g,

Step |,
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q:[gp-) Tuble 4-2. Perfarmance Test Recortd (Continued)

HEWLETT-PACKARD §3445 Date T
SQURCE SYNTHESIZER

Test Performed by — Serial No,

PARAGRAPH PARAGRAPH
NUMBER TEST/STEP PASS/FAIL NUMUER TEST/STEP PASS/FAIL

4-21, LK/R {LOCK AND ROLL

Step |,

Step k,
1-22. AUTO LOCK

Step b,

Step 1,
Step k.

Step m.

4-23, HP-ID
Check Point 1,

Check Paint 2,

Check Point 3.

Check Point 4,

Check Point5,
Check Paimt 6,
Chuck Puimt 7,

Check Point 8,

Check Point 9,

Check Poder 10,

Check Point 11.

Cheek Paint 12, .
Check Point 13,

Check Polnt 14,

Check Paint 15,

Check Paint 16,

Check Paint 17,

Check Point 13,
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Biiridlie

Table -3, Madel HP 85A Operation Verification Program for HP 53445  HP-iB 4

[T

10 | 53WHA HP=-IB VERIFICATION PROGRAM WHRNRENK BEIUUAN RNNENRKE
20 ENABLE KBD 1432

30 CH KEY® 2,"5342A" GOTO 6350

HO ON KEY# 3,"5343A" GOTO 6360

50 DIM A$[H0],BELH0T,C$[400,D3[H0],ESLN0],FS[10),G$L40),H$[6OT, I$[60)
60 A$="Press 'CONT' to perform test."

7C B$="Press 'CONT' when done."

80 C="Verify thot 53444 front panel®

90 D$="Verify that 5344A display®

100 E$="After preasing 'CONT',®

110 I$="Press 'CONT' for next display,"

120 Fgen CHECK PQINT v

130 G mmmmm e e e e e e "
140 L=0 @ CRT IS 1 6 PRINTER IS 2

150 |

160 ! DISPLAYS SETUP INSTRUCTIONS AND GETS 5344A HP-IB ADDRESS

170 ¢

180 CLEAR € GOSUB 5010 @ GOSUB 5020 ¢ WAIT 1500 @ GOSUB ig2e

190 CLEAR @ GOSUB 5010 € GOSUB 5060

200 CLEAR € GOSUB 5010 @ GOSUB 5020 ¢ GOSUB 5170

210 IF NOT (S=721) THEN 230 ELSE DISP "ERROR: Caleulntor Address!|!
220 DISP "ecaleulator eddressc=computer dump" € WAIT 2000 € GOTO 200
230 IF NOT (5>730) THEN 250 ELSE DISP "out of address range lhigh"
240 WAIT 2000 & GOTO 200

250 IF NOT (S5<70G) THEN 300 ELSE DISP “out of address range }low"
200 WAIT 2000 € GOTO 200

270 |

280 ! DISPLAYS SOFT KEY LARELS FOR ENTERING 5342A OR 5343A

290 |

300 CLEAR @ KEY LABEL

310 GOSUB 6200

320 GOTQ 320

330!

240 1 GETS UPPER LIMIT OF PLUG~IN

350 1

360 GOsUB 6270

370 !

380 | ASKS IF USING A PROGRAMMABLE SWEEPER; IF YES, GETS HP-IB ADDRESS
390 |

KOO CLEAR ¢ DISP @ DISP ¢ GOSUB 6050

H10 IF 55<>0 THEN OUTPUT S5 ;"IP" @ WAIT 1500

420 IF S5<>0 THEN OUTPUT S5 ;"CWI1GZPL-10DNRF1A1FIOCH"

430 1

L0 H$eMmmemn INSTRUMERT PRESET wweue "

450 Z=1 @ GUSUB 4960 ¢ OUTPUT S "IP"

H60 DISP "534HA is set to power up"

470 DISP "conditions by controller," @ DISP D$

48O DISP “annunciato~ CW is lipghted snd"

490 DISP "5344A numeric display is","0.000000 MHz,"

500 DISP C$ @ DISP "F1 key is lighted," @ DISP @ DISP B$ € PAUSE
510 WAIT 200 ¢ REMOTE S

520 IF L<>0 THER 4540 ELSE GOSUB 4920

h3C 1

550 1

550 H$eVmcmmmmma RENOTE ~meememeem "
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 HP-16 4 Table 4-3. Madel HP 85A Operation Verlficatian Program for HP 53445 (Continued)

560 Ze¢ @ GOSUB 4960 @ REMOTE S

570 DISP D$ € DISP “annuneintor RMT and LSN are',"lighted."
580 DISP "This indicates H34HA is in","RENOTE mode.," @ DISP & DISP B$ @
PAUSE

550 IF L<>0 THEN 4540 ELSE GOSUB K920

600 !

G610 !

620 H3c"mermm= ———— O MOGE ~meme—c——— "

637 Z=3 6 GOSUB 4960

640 DISP "Enter o Continuous Wave"

650 DISF "trequency in MHz between 500 Mhz"

660 DISP "apd"{F3;"NHz, Then press","'END LINE',"®

670 DISP @ INPUT X@ GOSUB 4960

680 IMAGE "CW" K,"MZ"

690 IF FNR(X) THEN 6HQ

700 XeFNT(X) € QUTFUT S USING 680 ; X

‘110 DISP D¢ € DISP "annunciator CU 4s lighted and"

720 DISP "“display {s:"};0 GOSUB 5310

730 DISP C$ € DISP "F1 key is lighted."™ @ DISP @ DISP B$ @ PAUSE
THO 1IF L<>0 THEN 4540 ELSE GOSUD 4920

750 |

160 |

770 H$sVwmmmmme CF/" € M$="F/ST mode —=mmwem— "

780 Z=4 £ GOSUB 4970

790 DISP YEnter n Center Frequency in"

800 DISP “MHz between 500 MHz snd"

810 DISP F3;"NHz, Press 'END LINE'." @ DISP @ INPUT X€ GOSUB 4970
820 IMAGE “CF",K,'Mz"

B30 IF FHR(X) THEN 790

BAHC X=FHNT(X) & OUTPUT S USING 620 } X

850 DISP D$ € DISP “aonnunciators CF and ",CHR$(8);"F are"
860 DISP "lighted and 53H4A displey is:" € Ti=X @ GOSUB 5310
870 DISP C5 @ DISP "F1 key is lighted,”

880 DISP € DISP D$ € PAUSE

890 GOsSUR 4970

900 DISP "Enter g Delta Frequency in WHz"

910 DISP "between 0 Mz and 4O MHz.","Press 'END LINE'.",,"CAUTIONI"
920 DISP CHR$(8);"F must be such that"

930 DISP "CF-";CHR$(B)}}"F/2 > H00MHz and CF+";CHR$(B);"F/2 <"
G40 DISP F3;"MHz." @ DISP @ INPUT Y@ GOSUB 4970

950 IF Y<O OR Y>40 THEN 970

960 IF NOT (T1-Y/2<500 OR T1+Y/2>F3) THEN 990

970 DISP "LINMIT ERhOR OR RANGE ERROR" @ GOTO 900

980 IMAGE “DF",K,"nzn

990 Y=FHT(Y) @ QUTPUT S5 USIKG 980 : Y

1000 DISP D$ @ DISP "annunciators CF snd ";CHR$(B):"F are®
1010 DISP "lighted end display is:" @ X=Y @ GOSUB 5310

1020 DISP C$ 6 DISP "F2 Key is lighted,"

1030 DISP € DISP B$ @ PAUSE

1040 GOSUB 4970

1050 DISP "Enter a Sweep Time in seconds®

1060 DISP "between 1 s and 100 s, Press","'END LINE'.»

1070 DISP @ INPUT X@ GOSUB 4970

1080 IF NOT (X<1 OR X>100) THEN 1100

1090 DISP "LIMIT ERROK ON INPUT"™ @ GOTO 1050
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Table 4-3. Madel HP 85A Operation Verification Program for HP 53445 (Continued)

MiEmiE
E'Jllﬂ

1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1350
1340
1350
1360
1370
13860
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640

IF X<10 THEN X=IP(X*100)/100 ELSE XeIP(X*10)/10

IMAGE »ST", K, "sc

QUTPUT S USING 1110 ¢} X

DISP D$ 6 DISP "annunciators CF and "“;CHR$(B)"F are"
DISP "lighted nnd display i{s:"}

IF %<10 THEM DISP USING 5630 ; X ELSE DISP USING K610 } X
DISP C§ 6 DISP "SWP TIHE key is lighted.,”

DISP @ DISP B$ & PAUSE

GOSUB 4970

DISP "Enter n Sweep Time In milli-"

DISP "seconds between 10 ms and","999 ms, Press 'END LINE'."
DISP € IKPUT X€ GOSUB 4970

IF NOT (X<10 OR X>=10G0) THEN 1240

DISP WLINIT ERROR ON INPUT™ & GOTO 1190

IF X<100 THEN XeIP(X¥10)/10 ELSE X=IP(X)

IMAGE nST" K, "MSY

CUTPUT S USING 12560 ; X G DISP D3

BISP "annunciators CF and "3CHR$(B):"F are"

DISP "lighted snd displayv is:";

IF X<100 THEN DISP USING 5620 ; X ELSE DISP Xi"ms."

DISP C$ @ DISP "SWP TIME key is lighted.”

DISP @ DISP B$ € PAUSE

IF L<>0 THER GOTO 4540 ELSE GOSUB 4920

!

!

HecVemmmene STRT/STOP rod? ——e—ree "

Z=5 @ GOSUB 4960 € OUTPUT S 3"CFI1GZDFHOHZCFY

DISP "Enter a Start frequency in MHz"

DISP "between 980 NMHz and 1000 MHz.","Press 'END LINE'."
DISP € INPUT X¢ GOSUB 4960

IF NOT (X<980 0! »»1000) THEM 1420

DISP WLIMIT ERRORII™ € GOTOQO 1370

IMAGE “SRM,K,"Hz®

X=FNT{X) € OUTPUT S USIHG 1420 ; X @ DISP D§

DISP "annunciators STRT and STOP are®

DISP "lighted and display i{s;" € GOSUB 5310 @ DISP C$
DISP “F1 key is lighted.,” ¢ DISP € DISP B$ € PAUSE
GOSUB H960

DISP "Enter a Stop frequency in MHz"

DISP "between 1000 MHz snd 1020 IHz,","Press 'END LIKNE',M
DISP & INPUT X@ GOSUL 4960

IF NOT (X<1000 OR X>1020) THEN 1530

DISP "LIMIT ERROR!II" @ GOTO 14560

IMAGE "SSP K,npHzn

X=FNT(X) & OUTPuT S USING 1530 ; X @ DISP D%

DISP "annunciators STRT and STOP are®

DISP "lighted and display is:" ¢ GOSUB 5310 £ DISP C3$
DISP "F2 key is lighted." @ DISP ¢ DISP B$ € PAUSE

IF L<>0 THEN 4540 ELSE GOSUB 4920

!

!

HfzM e LOCK/ROLL mode =—m——— n

Z=6 @ GOSUB 4960 € DISP "5344A prograrmmed for LCCK/ROLL"M,'mode."
DISP "Enter a starting frequency"

DISP "between 500 MHz and";F3;"MHz.","Press 'END LINE',®
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Table 4-3. Madel HP 85A Operation Verification Program for HP 53445 (Continued)

1650
1660
1670
1080
1690
1700
1710
1720
1730
1740
1750
1760
1776
1780
17¢€0
1600
1810
1820
1630
1640
1850
1860
1670
1860
1890
1900
1910
1920
1930
1640
1950
1960
1670
1980
1990
2000
2010
2020
£030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190

DISP & INPUT X6 GOSUB 4960

IF FNR(X) THEN 1630

IMAGE VLR",K,"pzn

X=FNT(X) @ QUTPUT S USING 1670 ; X € DISP Ds

DISP “annunciator LK/R is lighted®

DISP "and display is:";f GOSUB 5310

DISP C$ £ DISP "F1 key is lighted,"

DISP @ DISP B$S @ PAUSE

IF L<>Q THEN 4540 ELSE GOSUB 4920

!

!

H$z"mmmn MARKER FREQUENCIES mmm—-t

Ze7 @ GOSUB 4960 @ OUTPUT 5 ;"CFI1GZDF4OMZCF»

DISP "Up to 4 Marker Frequencies can"

DISP "be entered in one sweep", "interval. However, the marker"
DISP "frequencies cunnot be too close","to each other or to the start"
DISP “wnd stop frequencies, The","separation depends on sweep!
DISP "time and intervesl. Refer to","Operating Manual for detsils,"
DISP @ DISP B$ @ PAUSE

FOR I=1 TO 4 @ GOSUB 4960

DISP Y“Enter Marker Frequeney":I:"in HHz"

DISP "hetween 500 Miz and"F3;"HHz, ", "Press 'ERD LINE!,®
DISP € INPUT X€ GOSUB 4960

IF FHR(X) THEN 1850

INAGE MY K K, "Mz

X=FNT(X) @ QUTPUT S USING 1§90 : I,X

DISP "MARKER FREQUENCY";I;":" @ DISP D3

DISP “ennuneiators CF and "}CHR$(8):"F nre"

DISP "lighted and display is:" @ GOSUB 5310 ¢ D1SP C$
DISP "MKR FREQ Key is lighted." @ DISP € DISP BE € PAUSE
NEXT I

IF L<>0 THEN 4540 ELSE GOSUB 4§20

!

!

H$z"euue STEP SIZE and UP/DN ———on

Z=E € GOSUB 4960 @ OUTPUT 5 ;"CWIGZM

DISP "534447 is placed in Ci/ mode by","controller,"

DISP MEnter a Step Size between","0 MHz and";F3;"Hz, 0
DISP "Press 'END LINE'." @ INPUT X€ GOSUD kg6

IF NOT (X<0 OR X>F3) THEN 2060

DISP "LIMIT ERRORII™ € GOTC 2020

IMAGE "SS', K, npzv

X=FNT(X) € OUTPUT S USING 2060 ; X ¢ DISP D¢

DISP "annuncistor CW is lighted"

DISP "and display is:";@ T1=X € GOSUB 5310 ¢ DISP C$
DISP "STEP SIZE key is lighted." @ DISP ¢ DISP B$ € PAUSE
CUTPUT S ;mcWiGzn

GOSUB 49€Q @ DISP D$ € DISP "annunciator CW is lighted"
DISP Mand display is: 1,000000000 GHz." ¢ DISP ¢ DISP By € PAUSE
GOSUB 5960 € DISP "When the 5344A receives the upy

DISP "then DN command from the HP-85,"

DISP wyh:p3$[2]

DISP "is incremented 3 times by" € X=T1 6 GOSUB 5310
DISP "Then verify that 534u4A display"

DISP "is deeremented 3 times by" € X=T1 € GOSUB 5310
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Table 4-3. Model HP 85A Operation Verification Program for HP 53445 (Continued) m

2200 DISP "Press 'CONT' to send the UP then®,"DN anmmand." € PAUSE
2210 FOR I=1 TO 6

2220 IF NOT (I>3) THEN OUTPUT S ;®UuP" ELSE QUTPUT S i"Dh®

2230 BEEP @ WAIT 1500

2240 NEXT 1

2250 DISP B$ € PAUSE

2260 IF L<>0 THEN 4540 ELSE GOSUB "920

2270 |

2260 1

2290 Hic"mmmmm———— LOCK mode mermumwcnw "

2300 2=9 ¢ GOSUB 4960 ¢ GOSUB 5400

2310 GOSUB 4960 @ DISP "When the LOCK command is sent"

2320 DISP "“to the 5344A by the controller,","the Lock routine is initiated,"
2330 DISP Ds%

2340 DISP "annuncioter FREQ HI or FREQ LO","lights then the LOCKED"
2350 DISP "“apnunciotor lights and remeins","lighted,"

2360 DISP “"Press 'CONT' to send LOCK","command," & PAUSE

2370 QUTPUT S "LKi" € GOSUB 496C € DISP "Verify the 10 scgment met-~r on"
2380 DISP “5344A display sweeps at 5","second intervals.” o
2390 DISP C§ € DISP "MANUAL LOCK key is lighted." @ DISP & DIS? B$ & PAUSE
2400 QUTPUT S ;“LKOm

2410 IF L<>0 THEN 4540 ELSE GOSUB #4920

2420 ¢

2430 1

2HH0 HSz"mmmmm e ACQUIRE ~mec—eem—— h

2450 2=10 ¢ GOSUB #9610 6 OUTPUT S "DFHONMZSTSSCDFLYOY

2460 IF S5<>0 THEN 5900

2470 DISP “Set sweep oscillator to CW", Yoperation at any desired"

2480 DISP "frequency between 520 MHz and",F9-20;"MHz,"

2490 DISP € DISP B$ @ PAUSE

2500 IF S5=0 THEN GOSUB 4960

2510 DISP "The 53447 acquires the signael®

2520 DISP "from the syeep oscillator &s its"

2530 DISP "Center Frequency. “;CHR&(B):"F and ST have"

2540 DISP "becn presct to 40 MHz and 5","seconds respectively by the
2550 DISP "controller," & DISP @ DISP A$ € PAUSE

2560 OUTPUT S ;"CFAQLK1" ¢ GOSUB 4960 ¢ DISP D1, 171" has®

2570 DISP "acquired the signal from the",'sweep oseillator es its CF,
258C DISP "The LOCKED annuncistor snd the","MANUAL LOCK key should be"
2590 DISP "lighted,","The 5344A should be sweeping ath

2600 DISP "5 second tntervals indicated by"

2610 DISP "the 10 segment meter." @ DISP € DISP B$ € PAUSE

2620 OUTPUT S ;“"LKOMO"

2030 IF L<>0 THEN 4540 ELSE GUSUB 492C

2640 !

2650 !

LT L — RESET mermmmeeme——a "

2670 Z=11 @ GOSUB 4960 @ GOSUB 5400 ¢ GOSUB 4960 € OUTPUT S ;"LKI®
2680 DISP "53HLA should be in LOCK mode","snd sweeping,"

2690 DISP @ DISP I$ 6 PAUSE

2700 GOSUB 4960 @ DISP "When the 53U4A receives the",

2710 DISP "RESET command, the sweep"

2720 DISP "in progress is interrurtlcd and","s new lock routine is"
2730 DISP "initisted. FREQ HI or FREQ LO",'"then LOCKED annunciators should"
2740 DISP "light. Front panel parcmeters","should remain unchanged "
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Table 4-3. Model 1P 85A Qperation Verification Program for 1P 53445 (Continuerd)

2750
2760
2770
2760
2790
2600
2810
2820
2830
2840
2850
2660
2870
2880
2890
2900
2910
2520
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
30h0
3050
3060
3070
3080
3090
3100
3110
120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290

DISP "Press 'CONT' to RESET 534UA." @ PAUSE

OUTPUT S {"RT" ¢ WAIT 2000 @ BEEP ) DISP B$ € PAUSE

OUTPUT S jMLKON

IF L<>0 THEN HK5K0 ELSE GOSUB 4920

|

!

HfeWeuen WIDE/NARROW BANDWIDTH memuh

2212 € GOSUB 4960 ¢ GOSUR 5400 € GOSUB 4960 & OUTPUT S tYBUILKE
DISP "534AA should be in LUCK mode',"and sweeping, "

DISP C$ @ DISP "MANUAL LOCK key is lighted,®

DISP "This indicutes Wide Locking Loop","Bandwidth,"@DISPEDISP Bs € PAUSE
CUTPUT S ;"BWO" ¢ GOSUB 4960 @ DISP C3$

LISP "HANUAL LOCK key is flashing.”,"This indicates Narrow Locking"
DISP "Loop Bandwidth." @ DISP @ DISP B$ @ PAUSE

OQUTPUT S ;"BWILKO"

IF L<>0 THEN RS540 ELSE GOSUB 4920

|

!

‘H$="SUBHARMONIC/OFFSET LOCKING mode “

Ze13 € GOSUB 4960 ¢ QUTPUT S ;"CU1GZEWILKO®

DISP "Enter a Center Frequency bLetween™,"500 MHz and 99999,999999 MHz,"
DISP "Press 'END LINE'." @ DIS! @ INPUT Y1€ GOSUR 4960

IF NOT (Y1<C00 OR Y1>=1000C0) THEN 2990

DISP "LIMIT ERRORI!" @ GOTO 2950

Y1eFNT(Y1) @ T3=IP(Y1/500) G TU=1P(Y1/FQ)

T3=T3-1 @ TheTl+1 0 IF T3<) THEN T3cd

IF T3>99 THEN T3=99

DISP "Enter & Frequency Multiplier,®

DISP "an integer between";Th;"and"}T3ihn, v

DISP "Press 'END LINE',"

DISP € INPUT Y2¢ GOSUL 4960

IF NOT (FP{Y2)=0) THEN 3090

IF Y2<T4 OR Y2>T3 THEN 3090

X=zY1/7¥2 @ IF FNR(X) THEN 3020 ELSE 3100

DISP "LIMIT ERROR: CF/FM QUT OF RANGE","OR FM HOT INTEGER!I" € GOTO 3020
XeFNT(X) & T1=X € IF $5<>0 THEN GOSUP 6000

DISP "In Subharmonic Locking mode,™

DISP "The 534H#A uses CF/FM as","the locking frequency, The"

IF 55<>0 THEN DISP "8350A hes been programmed for" ¢ GOTO 3150

DISP “sweep oscillator must be set to"

DISP "“approximately this frequency,"

DISP " CF/FM, ";@ GOSUB 5330 @ DISP @ DISr A$ € PAUSE

GOSUB 4960

IMAGE "“SHIFN",K,"HZCF" K, "MZDFYOMZST 1SCLKOCF "

OQUTPUT S USING 3180 ; Y2 1

X=Y1 @ DISP D$ @ DISP "is:":% GOSUB 5350

DISP "Verify rightmost deeimal place","is lighted, To achieve LOCK,"
DISP "verify sweep oscillator is","set at approximately:";€ X=T1
GASUB 5330

DISP "Press 'CONT' to place 5344A in"

DISP "LOCK mode," @ PAUSE

GOSUB 4960

OUTPUT S ;"LK1" @ DISP € DISP D¢ €@ DISP Yannunciator LOCKED is lighted,"
DiSP "Verify rightmost decimsl place","is lighted."

DISP @ DISP B% € PAUSE

4-28




Madel 53445
Performance Tests

Table 4-3. Madel HP 85A Operation Verification Pragram for HP 53445 (Continued) m

3300 OQUTPUT S "LKOSHOCWIGZY

3310 IF L<>0 THEN 45H0 ELSE GOSUBR 4920

3320 |

3330 14

3340 Hée"ww SINGLE SWEEP/TRIGGER mode ~=Y

3350 Zs14 @ GOSUB 4960 6 GOSUB 5400 & GOSUB h960

3360 DISP "534NA is progrommed for S5ingle”,"Sweep mode, 534HA is put in"
3370 DISP "LOCK mode by controller,","The HP~-85 DEEPS 3 times,”

3380 DISP "ilith esen BEEP from the IP-85,","a new sweep Is initiated as®
5390 DISP “indicated by the 10 segment","meter.”

3400 DISP @ DISP I$ @ PAUSE

3810 OUTPUT S "™TRILKIST® @ GOSUB #960 € WALT 1000

3420 DISP D$ € DISP "annunciator LOCKED is lighted.,"

3450 DISP "5344A numerie display should be:","S,S. 5,00s,"

3440 DISP "Press 'CONT' to fnitiste sweeps," @ DISP @ PAUSE

3450 FOR I=% 70 3

3460 QUTPUT S ;"TS"™ € BEEP @ DISP "SWEEP ";I;" INITIATED." @ WAIT 6500
3470 NEXT I @ DISP @ DISP B$ 6 PAUSE

3480 QUTPUT S ;"LKOTROCF"

3490 IF L<>0 THEN 45H0 ELSE GOSUB #920

3500 |

3510 )

3520 H$=" STATUS BYTE/REQUIRE SERVICE QUT OF LOCK"

3530 Z=15 @ GOSUB #4960 ¢ GOSUB 5400 € GOSUB 4960

3540 QUTPUT S j"LK1n

3550 DISP "534HA is programmed for LOCK","mode and REQUIRE SERVICE message"
3560 DISP "is enabled, If 5344A goes out","of lock, the REQUIRE SERVICE®
3570 DISP "message is sent causing","the program to jump to a"

3580 DISP "service routipe." @ DISP 6 DISP I$ & PAUSE

3590 GOSUB 4960

3600 DISP "In the service routine, the","Status Byte is read and®

3610 DISP "displayed by the HP-85, The","program causes the 5344A"

3620 DISP "to go out of lock, FREQ HI,","then FREQ LO, and the Status"
3630 DISP "Byte is displayed on the HP-§5,"

3640 ON INTR 7 GOTO 4700

3650 ENABLE INTR 7;8 @ QUTPUT S ;"RMI

3660 DISP ¢ DISP A$ 6 PAUSE

3670 QUTPUT S y"CFI1GZ" 6 WAIT 1000

3680 QUTPUT S ;"CF3GZ" @ WAIT 1000 @ ENABLE INTR 7:8

3690 OQUTPUT S 3"CF2GZ" @ WAIT 1000

3700 QUTPUT S ;'"RMOLKO"

3710 IF L<>0 THEN 4540 ELSE GOSUB 4920

3720 1

373C |

3740 H$="STATUS BYTE/REQUIRE SERVICE END OF SWEEP"

3750 2=16 @ GOSUB 4960

3760 DISP "5344A is programmed for Single',"Sweep LOCK/ROLL mode. Consult®
3770 DISP "Service Manual for proper sweep",Vcscillator settings and 534HAM
3780 DISP "hookup procedures for LOCK/ROLL mode,"

3790 DISP € DISP I$ @ PAUSE

3%00 GOSUB #960

3810 IF S5=0 THEN 3840

3820 DISP "B350A has been programmed for","s wide sweep equsl to 600MHz,"
3830 QUTPUT S5 ;"FIODF600MZST1SCPL~10DMT3RF1AIDF" @ GOTO 3850

3840 DISP "Sweep oscillator shr il b~ set!,"for a wide sweep(e.yg, HOOMHz)."

4-29




Model 53445
Performance Tests

Aba big sk

m Table 4-3. Madel HP 85A Operation Verlfication Program for HP 53445 (Conttaued)
3850 DISP “Progrom asks for o starting”,"frequency ror LOCK/ROLL bLetwean" ‘I

3860 IF 55<>0 THEN DISP "500 MHz and";F9-G00;"MHz, The" @ GUTO 3880
3870 DISP 500 MHz and";F9;"MHz, The"

38680 DISP "REQUIRE SERVICE message is"

3¢90 DISP "enmbled and interrupls progrom","at the end of cach sweep, "
3900 DISP @ DISP I$ € PAUSE

3910 GOSUB 4960

3920 DISP VYEnter a Sterting Frequeney","in MHz between 500MHz and"
3930 IF 57<>0 THEN DISP F9-600;"Milz, Press 'END LINE'." @ GOTO 3950
3940 DISP F93;"MlHz, Press 'END LINE',n

3950 IF S5=0 THE«d 3980

3960 DIS? "(NOTE: The 8350A will be","programmed with the starting"
3970 DISP "r'requency entered here,)" ¢ GOTO 4010

3980 DI P "(NOTE: This frequency must be","the same as the starting"
3990 DISP "frequency of the Bweep","oscillator to achieve"

4000 DISP “LOCK/ROLL mode, )"

H010 DISP @ INPUT X@ GOSUB 4960

h020 IF S55=0 THEN 4040

K030 IF NOT (X>F9) THEN 4070 ELSE 4050

HOUO IF NOT (X+600>Fy) THEN 4070

4050 DISP "ERROR: Stop frequency out of","range of sweep oscillator”
H060 DISP “plug-in," @ GOTO 3920

4070 IF FNR(X) THEN 3920

HOBO X=FNT(X)

H090 IMAGE "LR™,K,"MZTR1RM2LK 1Y

4100 IMAGE "FAM,K,"MZFB",K,"HZn

4110 IF 35<>0 THEN OUTPUT S5 USING #100 v X, X+000

H120 OUTPUT S USING 4090 ; X 6 WAIT 2000

4130 DISP D$ € DISP "annunciator LK/R is lighted®

K140 DISP “and display is:"}@ GOSUB 5310

4150 DISP C$ @ DISP "MANUAL LOCK key is lighted," @ DISP D$

4160 DISP "annunciator LOCKED is lighted." @ DISP @ DISP B$ ¢ PAUSE
4170 GOSUB 4960 @ ON INTR 7 GOTO #B60

4180 DISP "The HP-85 will initiate 3","sweeps, For each sweep the"
4190 DISP "Status Byte will be displayed","during the sweep and at the"
H200 DISP "END OF SWEEP., The Status Byte","should change from 1 during the"
4210 DISP “sweep to 97 at END OF SWEEP." @ DISP & DISP A$ € PAUSE
4220 GOSUB 4960 @ DISP "Status Byte during sweep should"

k230 DISP "be 1 and at EOS should be 97."

H240 I=1 @ A=SPULL(S)

H250 ENABLE INTR 7:8

4260 QUTPUT S ;"TS" @ AeSPOLL(S) @ IF NOT (A=1) THEN 4260

4270 BEEP @ DISP "SWEEP ";I @ DISP "STATUS BYTE during sweep=z "A
H280 WAIT 100 @ GOTO W280

4290 DISP @ DISP B4 @ PAUSE

4300 OQUTPUT S ;“CWIGZTROLKO"

4310 IF L<>0 THEN 4540 ELSE GOSUB 4920

4320 |

4330 1|

B340 HEz"emmmmmmw LOCAL LOCKOUT mme=mmme— "

B350 Z=17 € GOSUB 4960 & LOCAL LOCKOUT 7

4360 DISP "5344A fssued LOCAL LOCKOUT","eommand by controller, Press"
4270 DISP "534UA front panel RESET button”,"to verify 5344A remains in"®
4380 DISP "REMOTE mode." @ DISP @ DISP B$

4390 PAUSE
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Table 443, Model 1P 85A Operation Verification Program for HP 53445 (Continued) (m

oo
Ho
y420
N30
i
CUEY)
hN6o
hyra
hgo
90
4500
510
520
530
50
4550
560
K570
h580
590
4600
610
4620
H630
4640
4650
4660
4670
4680
4690
4700
U710
4720
1730
4Tuo
3750
H760
47170
4780
4790
4800
4§10
4820
4830
Ugyo
4850
4860
4870
4880
4890
4900
4910
4920
4930
4gho

LOCAL 7

REMOTE S

IF L<>0 THEN 4540 ELSE GOSUB 4920

!

!

H$e"emmmm e GO TO LOCAL mmmmmww "

2e18 6 GOSUB H960 @ LOCAL S

DISP "H3U4A programned in LOCAL mode," @ DISP D$

DISP "annunciator BMT is not lighted.","Press front panel MODE button,"
DISP "534NA should switeh modes if in","LOCAL,+' @ DISP € DISP B$ € PAUSE
REMOTE S

IF L<>0 THEN 4540 ELSE GOSUR 4920

|

!

CLEAR € DISP € DISP "This is the end of the program," @ DISP

DISP "If you need to repeat a Check","Point, ~rter the Check Point"
DISP "number{1 thru 18) and press","'END LINE', if not, enter o,"
DISP "and press 'ENI LIHE'." @ DISP € INPUT L

IF L<O OR L>18 THEN 4540

IF L=0 THEN #4630

IF L>10 THEN 4620

ON L GOTO Wko,550,620,770, 1350, 161¢, 1760, 1990, 2290, 2440

ON L-10 GOTO 2660,2810,2930, 3340, 3520, 3740, 4340, 4450

CLEAR @ GOSUB 4920 @ DISP @ DISP @ DISP @ DISP @ DISP G$ @ DISP
DISP * END OF 53445 SOQURCE SYNCHRONIZER HP-IB VERIFICATIONY
DISPp v TEST" @ DISP @ DISP G$

WAIT 2500 @ LOCAL S @ REWIND @ END

!

| REQUIRE SERVICE (OUT OF LOCK) interrupt service routine,

!

STATUS 7,1 ; A@ A=SPOLL(S) @ WAIT 500

GOSUB 4960

IF NOT (A=89) THEN 4760

DISP "5344A QUT OF LOCK: FREQ HI,v

DISP D% 6 DISP "FREQ HI annurciator is lighted.”

DISP "Status Byte should be 89." @ GOTQO 4800

IF NOT (A=85) THEN DISP “ERROR IN REQUIRE SERVICE MESSAGE" ¢ GOTO 3690
DISP "5344A OUT OF LOCK: FREQ LO.%

DISP D$ @ DISP "FREQ LO annunciator is lighted."

DISP "Status Byte should be 35,"

DISP @ DISP "STATUS BYTE = ";A;€ DISP " Press 'CONT'," @ PAUSE
IF NOT (A=89) THEN 3690

GOTO 3680

!

I REQUIRE SERVICE(END OF SWEEP) interrupt service rutitine,

!

STATUS 7,1 ; AQ A=SPOLL(S)

BEEP & DISP "STATUS BYTE at EQS = ";A @ I=I+]

IF I=4 THEN 4290

WAIT 1500 & ENABLE INTR 7:8 @ GOTO U260

!

!

BEEP @ WAIT 250 @ BEEP @ RETURN

!

I DISPLAYS CHECK POINT HEADINGS
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Fable 4-3. Maodel HP 85A Operation Verlfication Program for HP 53445 (Continued)

950
960
h970
1980
1990
5000
5010
5420
5030
5040
5050
5060
5Q70
5080
5090
5100
5110
5120
5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
528N
5290
5300
5310
5320
5330
5340
5350
5360
5374
5380
5390
5400
5410
5420
5430
5440
5450
5460
5470
5480
5490

!

CLEAR @ DISP F$;2 € DISP H$ 6 DISP @ RETURN

CLEAR € DISP F$;Zz @ DISP H$;CHR$(8)iM$ @ DISP € RETURN

!

! PROGRAM TITLING SUBROUTINE

!

LISP M 53RNS HP-IB Verirication Test" @ DISP @ RETURN

pISPE N 123 ] 153NSy WRRNNNNR G DISP @ DISP @ RETURN

!

! SUBROUTINE DISPLAYS VERIFICATION SETUP INSTRUCTIONS

!

DISP "Before bheginning the HP-IBN

DISP "Verification program, refer to!

DISP: "the 53UHA Service Manual for"

DISP "recommended test equipment and"

DISP "instructions for instrument"

DISP "setup, Be sure to follow allh

DISP "hookup procedures and setup"

DISP "“instru~tions carefully," @ DISP @ DISP B3 ¢ PAUSE 6 RETURN

!

! SUBROUTINE FOR ENTERING 5344A HP-IB ADDRESS

;

DISP "Enter the 3 digit seleet coce","consisting of the 1 digit !'P~IR"
DISP "interface select code and the 2","digit primary sddress that"
NISP “eorrespohds to your specifie","5344A HP~IB address. Then press"
DISP “!END LINE'," ¢ DISP @ INPUT S& RETURN

!

! BUBROUTINE FOR ENTERING 8350A HP-IB ADDRESS

!

DISP "Enter the 3 digit select code",'econsisting of the 1 digit HP-IB"
DISP "interface select code and the 2","digit primary address that"
DISP "eorrespunds to your specific","8350A HP-IB address, Then press"
DISP "'END LINE'.m @ DISP? @ INPUT S56 RETURN

! i

I SULROUTINE ACCEPTS X AND DISPLAYS X IN PROPER FORMAT, MHz OR GHz

!

IF X>=1000 THEN X=X/1000 ¢ DISP USING %560 ; X ELSE Di3P USING 5550% X
RETURN

IF X>=1000 THER X=X/1000 € DISP USING 5580 ; X ELSE DISP USING 5570; X .
RETURN

IF X>=1000 THEN X=X/1000 @ DISP USING 5600 ; X ELSE DIS; USING 5590: X
RETURN

!

I SUBROUTINE PRESETS 5344A FRONT PANEL PARAMETERS FGR SEVERAL TESTS

!

QUTPUT S ;"CF2GZDF40MZSTSSCCFLKON

IF 55<>0 THEN QUTPUT S5 ;"CW2GZPL~i0DMCWY

DISP "The follow. , 5344A parameters"

DISP "are preset by the controller: CF®

DISP "is set at 2 GHz, ";CHR$(8):"F at 40 HHz, "

DISP "and ST at 5 seconds, Sweep"

IF S5<>0 THEN 5500

DISP Moscillator must be set for CH"

DISP “"operation at approximately”,"2 GHz,."

DISP @ DISP B$ @ PAUSE € RETURN
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5500
5510
5520
5530
5540
5550
5560
5570
5580
5590
5600
5610
5020
5630
5610
5650
5660
5670
5680
5690

5700 |

5710
5720
5730
57h0
5750
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
58060
5870
5880
5890
5900
5910
5920
5930
5940
5950
5960
5970
5980
5990
6000
6010
6020
6030
6040

DISP Moseillator, B350A, hos been™,"remotely progrommed for CW"
DISP Yoperation at 2 GHz." @ DISP @ DISP I3 ¢ PAUSE @ RETURN

!

| DISPLAY FORMATTING STATEMENTS

!

IMAGE 2D,6D," MHz, "

IMAGE 2D,9D," GHz,"

IMAGE 3D, 3D, MHz,"

IMAGE 2D, 3D,' GHz,"

IMAGE 3D.6D,', MHz."

IMAGE 2b,9D,", GHz."

IMAGE 3b,D," 8,"

IMAGE 3D,D," ms,"

IMAGE D,2D," s,"

!

! THIS FUNCTION GETS A NUMBER AND RETURNS 1 IF IN PROPER ARaNGE ELSE O
!

DEF FNR(Y)

IF NOT (Y<500 OR Y>F3) THEN FNR=0 ELSE FNR=1 @ DISP PLIMIT ERRORII"
FN END

! THIS FUNCTION TRUNCATES NUMBER AFTER 6 DECIMAL PLACES

!

DEF FNT(W)

FNT=IP(W¥1000000)/1000000

FN END

!

| SUBROUTIME FOR SELECTING PROGRAMMABLE OR MANUAL SWEEPER
!

ON KEY# 2,"YES" GOTO 6400

ON KEY# 3,"NO" GOTO 6410

CLEAR €@ KEY LABEL

DISP "If your test setup uses an HP-IB", "controlled B350A Sweep"

DISP "Osecillator, press Soft Key #2","for 'YES', Otherwise, press"
DISP "Soft Key #3 for 'NO'," @ DISP

GOTO 5850

RETURN

!

| SUBROUTINE FOR PROGRAMMING 8350A WITH ENTERED CW FOR CHECK POINT #10
!

DISP "The 8350A is programmed for CW","operution. Enter s CW frequency"
DISP "between 520 MHz and";F9-20;"MHz,","Press 'END LINE',"

NISP @ INPUT X€ GOSUB K960

IF NOT (X<520 OR X>F4) THEN 5960

DISP "LIMIT ERRORII™ € GOTQ 5900

IMAGE "FIOCW" ,K,"MZPL~-10DHMRFIATCIY

QUTPUT S5 USING 5950 ; X @ GOTO 2500

!

! PROGRAMS B350A WITH CF/FM FROM CHECK POINT 13

'

IMAGE "FIOCW",K,"MZPL~10DMRF TA1CW"

QUTPUT S5 USING 6000 ; T1 € RETURN

!

! SUBROUTINE FOR GETTING 8350A HP-IB ADDRESS AND CHECKS FOR ERROR
!
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Table 4-3, Madel HP 85A Operation Verification Program for HP 53445 (Continued)

6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6370
6380
6390
6400
6410

5520 @ GOUSUB 5790 @ IF NOT (AB=1) THEN 6160

CLEAR @ DISP @ DISP @ GosUB 5240

IF NOT (85=8) THEN 6100

DISP "ERKOR: B350A address same as", "534UA address,

WAIT 1500 @ GOTO 6060

IF NOT (S5=721) THEN 6120 ELSE DISP "ERROR: Caleulator Addresst|®
DISP "ealeulator addreas=computer dump" @ WAIT 2000 @ GOTO 6060
IF NOT (S5>730) THEN 6140 ELSE DISP "out of address renge }high"
WAIT 2000 @ GOTO 6060

IF NOT (S5<700) THEN 6160 ELSE DISP "out of address range )lowh
WALIT 2000 & GOTO 6060

RETURN

| :
! DISPLAY SUBROUTINE FOR SOFT KEY LABELS

!

DISP @ DISP @ DISP "Does your 53445 ipelude a 534240

DISP "or a 53434 Microwave Frequenay","Counter? Press Soft Key #12 ifv
DISP "5382A or Soft Key #3 if 53434,"

RETURN

!

I SUBROUTINE FOR ENTERING UPPER LIMIT OF SWEEPER PLUG-IN

!

CLEAR @ DISP @ DISP @ DISP "Enter the Upper limit freauency
DISP "in MHz of your specifia sweep",oscillator plug-in,"
DISP "Press 'END LINE',n

DISP "(NOTE: Entry must be in MHz.)" @ DISP @ INPUT F9@ RETURN
!

t INITILIZES F3 AND F4 WITH VALUES CORRESPONDING TO USE OF

I 53424 OR 5343A

!

F3=18000 @ FA4=17980 @ GOTO 360

F3=26500 @ F4=26U480 6 GOTO 360

! '

I INITIALIZES A5 WITH 1 OR O SWEEPER/NO SWEEPER

!

ASe1 @ GOTO 5860

A5z0 @ GOTO 5860
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2, Thissection describes the adjustments required to maintain the 5344A’s aperating characteris-
tics within specificatlons, Adjustments should be made when raquired, such as after a performance
test failure or when components are replaced that may affect an adjustment.

5-3, Tabfe 5-1 s a list of all adjustable components in the 5344A and indicates the order in which
adjustments should b performed,

5-4, EQUIPMENT REQUIRED

5-5, The test equipment required for the adjustment procedures is listed in Table 1-7, Recom-
mended Test Equipment, Substiture equipment may be used i it meets the critical specifications,

5-6. ADJUSTMENT LOCATIONS

5-7.  Adjustment locations are identified in the companent locatars in Section VIl idlagrams for the
boards) and in the top view of the 5344A, Figure 8-5,

5-8, SAFETY CONSIDERATIONS

5.9, This scctlon contalns warnings that must be followed for your protection and to avold
equipment damage. ;

WARNING

ADJUSTMENTS DESCRIDED IN THIS SECTION ARE PERFORMED
WITH POWER SUPPLIED TO THE 5344A, AND WITH PROTECTIVE
COVERS REMOVED. THE ADJUSTMENTS SHOULD BE PER-
FORMED ONLY BY SERVICE-TRAINED PERSONS WHO ARE
AWARE OF THE HAZARDS INVOLVED IN ELECTRICAL CIRCUITS,

Table 5-1. Adjustments

Name Adjustment Function
Pawer Supply S AR TEY) Sets power supply voltage levels.
A12R1G(-5.2V)
AR 415V,
A12R5(-15v"
vCo A7LY Sets VCO tuning voltage,
Ramp peak vollage ALR3 Sets peak voltage of ramp.
Analag phase interpolation AIR21 Sets API circuits to proper levels,
(APL} A9R26
ASR1
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= 5-10, ADJUSTMENT PROCEDURES -
N 5-11,  The adjustment procedures listed in Table 5-7 are described in the following paragraphs.
— Remave the top covers of the 5344A as described in paragraph 6-21, apply power and procead.
?; 5-12.  Power Supply Adjustments
. 5-13.  Adjust the +5 volt output as follows:
—= 8, Connect an HP3465 DMM to the +5V test point on A12 board,
_ b, Adju.* AM2R1 (Figure 8-35) for +5( £0.01) volts on the DMM.
- 5-14,  Adjust the -5.2 volt autput as follows: _
— . Connect the 3465 to the =52V test point on A12 hoard, )
2»: b Adjust A12R16 for ~5.2 (0,02 volts on the DMM, i
— 5-15.  Adjust the +15 volt output as follows; :
= a,  Connect the 3465 to the +15V test point on A12 board. -
= b, Adjust A12R2 for +15(£0.05) volts on the DMM, -
= 5-16,  Adjust the -15 volt output os follows: £
_ a.  Connect the 3465 to the ~15V test paint on A12 board, g_
- b, Adjust A12RS for ~15(£0,05) volts an the DMM, -
= 5-17, VCO Adjustment =
. 5-18,  Adjust the VCO by adjusting A7L1 (see Figure 8-30) as follows: =
= A, Place A7 VCO assembly on extender baard, part number 05342-60030, o
= b.  Press the MODE key repeatedly on the 5344A front panel until LK/R s displayed, Press the F2 =
- key, then the 1 key, 1 key again, then press RESET, This action enters diagnostic 11, _
= ¢ Connect a 3465 DMM to A9TP2, VCO Contral Voltage (see Figure §-32). ;
; d.  Adjust A7L1 with a nenconductive tuning tool for 10.80 (£9.01) valts on the DMM, E
- e, Press the @ key tincrement) on the 5344A front panel to enter diagnostic 12, -
3 :
= f. Verify that the 3465 DMM indicates less than 0 valts, _
é B. Press the RESET key twice to exit the diagnostic mode, -
= h. Remave the A7 assembly from the extender board and return to the instrument.
]
- 5-19. Ramp Peak Voltage Adjustment
- 5-20.  Adjust the ramp peak voltage by adjusting varfable resistor ABR3 as follows:
= 3. Press the MODE key repeatedly on the 5344A front panel until LK/R Is displayed. Press the F2
= key, then the 1 key, 5 key, and the RESET key to enter diagnostic 15.

b. Connect a 3465 DMM to RAMP OUT test point TP1 on AB assembly (see Figure 8-37),
€. Adjust variable resistor ABR3 for 10.00{ £0.61) volts an the DMM,
d. Press the RESET key twice to exit the diagnostic mode.
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5-21.  Analog Phase Interpolation Adjustment

5-22.  To perform the analog phase interpolaiion adjustment, place the A9 Analog assembly on
extender board, part number 05242-60034. Connect the equipment in the setup shown [n Figure 5-1,
and proceed:

d.

B

Connect the 8556 INPUT connector through a 1 Kl reaistor tpart number 0757-0260) to the
A9 board at the junction of capacitor C21 and IC U7, pin % (connect to the Jead of the
capacitor),

On the B350A/83595A, press the INSTR PRESET key, then set:

CWFILTER ............ Off
RF e ©0
POWER .............., 0dDm

CW Frequency ........ 202 GHz

Set the 5344A 1o a CW manuallock at 2,025 GHz by pressing the MODE key repeatedly until the
CW annunciator lights, then press the following key sequence;

GH? \J"\NUI\L ta
) 6 el O

Set the 5344A 1o a CW frequency of 2,020006 GHz by pressing the tcllowing key sequence:

HUOEHOEOOE

Set the spectrum analyzer contrals as follows:

BANDWIDTH ......... 100 Hz

SCAN WIDTH ...... oo 1 RHz/division
INPUT LEVEL ........,. =50 dBm
RANGE ............. v 0-30 kHz
SCALE ........vvvvvss. dBm/600-0hm
SCANTIME ........... 0.2 sec/dlv

LOG REF LEVEL ........ ~30dBm

VIDEO FILTER ......... OFF

SCAN MODE ......... INT

SCAN TRIGGER ....... AUTO

Tune the spectrum analyzer to plice the 3 kHz peak at the center of the display,
Adjust A9R21 to reduce the 3 kHz peak to a minimum.,

Set the 5344A to a CW frequency of 2.0200006 by pressing the following key sequence,

HUUJUEOOM M E

Adjust A9R26 to reduce the 3 kHz peak to a minimum,

Set the 5344A to a CW [requency of 2,020000006 GHz by pressing the following key sequence:

AU0OOO0UOOOOE

Adjust A9R1 to reduce the 3 kHz peak to a mintmum, as the final adjustment,

Remove A9 from the extender board and return to the instrument,

5-3




Maodel 53445
Adjustments

FM FM

INPUT OUTPUT

[ IF F )
our___ N

BIS95A

1 i .

[

iOU noo

I [glaH #]

L ]
S oo o BN

.. [H
LTone ooe gmt Y
S AL Qo Nog -
_19.99%929&,9992&’5@ [pocoa &

8IS0A QUTPUT
SWEEP
GENERATOR

53448
11170C CABLE

HP 140T/6566A/6552A

Figure 5-1. Analog Phase Interpalation (API) Adjusiment Setup
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This seclion cortains information for ordering replacement parts. Table 6-1 lists rcference
designatinns and abbreviations used in the parts list and throughou® the manual. Tuble 6-2 lists 5344A
parts In alphanumerical order of their reference designators and indicates the description and Hp
Part Number of each part, together with any applicable notes. A description of the parts list and
ordering Information is included in this section,

6-3, MANUFACTURERS CODE LIST

6-4. Table 6-3 contains the names and addresses that correspond lo the manufacturers code
numbers.

6-5. REPLACEABLE PARTS LIST
6-6. Table 6-2 s a list of replaceable parts and s organized s follows:
2. Electrical assemblies and their components in alphanumerical order by reference designation
for cach assembly.
b.  Chassis-mounted parts in alphanumerlcal order by reference designation.

c.  Miscellaneous parts,

6-7. The information given for each part consists of the (ollowing:

2. The Hewlett-Packard part number,

Part number check digit (CD),

The total quantity (Qty) in the instrument,
The description of the part.

A typical manufacturer of the part In a five-digit code.

- o o n o

The manufacturer’s number of the part,

6-8. The total quantity for cach part is given for cach assembly — at the first appearance of the part
number in the list.

6-9. ORDERING INFORMATION

6-10.  To order a part listed in the replaceable parts tables, quote the Hewlett-Packard part number,
the check digit, indicate the quantity required, and address the order to the nearest Howlott-Packard
office. The check digit will ensure accurate and timely processing of your order.

6-11.  To arder a part that is not listed in the replaceable parts tables, include the instrument model
number, instrument serial number, the description and function of the part,and the number of parts
required. Address the order to the nearest Hewlett-Packard Office.
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Tuble 6-1. Reference Designations and Abbreviationy
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6-12. DIRECT MAIL ORDER SYSTEM

6-13. Within the USA, Hewlett-Packard can supply parts through a direct mall order system,
Advantages of using the system are as follows:
a, Direct ordering and shipment from the HP Parts Center in Mountain View, California.

b.  No maximum or minimum on any mail order ithere is a minimum order amount far parts
ordered through a local HP office when the ordets require billing and invoicing).

Prepaid transportation rthere is a small handling charge for each order),

d.  No Invoices — to provide these advantages, a check or maney order must accompany each
order,

6-14. Mail order forms and specific ordering information is available through your HP office
Addresses and phone numbers are located at the back of this manual.

6~15. CABINET PARTS

6-16. Refer to figure 6-1 for Identification of mechanical cabinet parts.
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Model 53445
Replaceable Parts

Table 6-2, Replaceable Parts (Continued)
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Table 0-2. Replaceable Pants (Continued)
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Tahl 6-2. Koplaceable Parts (Continued)
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Table 6-2. Repliceable Parts (Continued)
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Table 6-2. Replaceable Parts (Continued)
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Table 6-2. Replaceable Parts (Continued)
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Table 6-3. Manufacturers Code List

Mir, No. Manufacturer Name Address 2ip Code

00000 Any Satisfactory Supps.

01121 Allen-Bradley Company, Milwaukee, W 53204
01295 Texas Instrument, Inc., Semicinduciar Component Divislon, Dallas, TX 75222
02111 Spectral Electronics Corparation, City of Indiana, CA 1745
02114 Ferroxcube Corporation, Saugarties. NY 12477
03000 K.D.l. Pyrofiim Corporation, Whippany, NJ 07981
04713 Motarala Semiconductor Products, Phoenls, AZ #5000
06383 Panduit Corporation, Tinley Park, IL 60477
07263 Fairchild Semtcanductor Division, Mauntain View, CA 34042
16299 Carning Glass Works, Component Division, Raleigh, NC 27604
16546 U.5. Capacitor Carporation, Durbank, CA 91504
18324 Signetics Carporation, Sunnyvale, CA 94006
19701 Mepco/Electra Corporation, Mineral Wells, TX 76067
23936 Pamotor Division, William 1. Purdy, Burlingame, CA 94010
24046 Transitran Electronic Corporation, Wakefield, MA 01880
24355 Analog Devices, Incarporated, Norwood, MA 02062
24546 Corning Glass Works iBradford), Bradford, PA 16701
25060 Siemens Corparation, Iselin, N) 08830
7014 National Semiconductor Corparation, Santa Clara, CA 95051
28480 Hewlett-Packard Company, Corporate Headquarters, Palo Alto, CA 94304
L5685 RCA Corporation, Salid State Division, Somerville, Nj

32997 Buurns Incorporated, Trimpor Product Division, Riverside, CA 92507
34649 Intel Carporation, Mountain View, CA 95051
50088 Maostek Corporation, Carrollion, TX 75006
56289 Sprague Electric Company, North Adams, MA 01247
71400 Bussman Manufacturing Division of McGraw-Edison Company, 51, Louis, MO 63107
72116 Electro Moative Corporation, Florence, SC 06226
75915 Littelfuse, Incorporated, Des Plaines, i 60016
8441 TRW Capacitor Divisian, Qgallala, NE 69153
91506 Augat, Incorparated. Atilcboro, MA 02703
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SECTION Vil
MANUAL CHANGES

7-1.  INTRODUCTION

7-2. This section contalns Information necessary to adapt the manual to apply to older instruments,

7-3. MANUAL CHANGES

7-4. This manual applies directly to Model 53445 Microwave Source Synchranizers with serial
num_er prefix 2314A and helow,

7-5.  As engineering changes are made, newer instruments may have serial prefix numbers
higher than those listed on the title page of this manual, The manuals for these instruments will be
supplied with MANUAL CHANGES shewts contatning the required information, Replace affected
pages or madify existing inanual information as directed In the MANUAL CHANGES pagoes.
Contact the nearest Hewlett-Packard Sales and Support Office disted at the back of this manualy,
if the change information Is missing.

7-6. OLDER INSTRUMENTS

7-7. To adapt this manual to clder instruments having a serlal number prefix of 2140A or lower,
make the changes listed under CHAMGE 1, This applies to all instruments except the following:

2140A00126 2140A0C135

2140A00129 2140A00137

2140A00130 2140A00138

2140A00133 2140A00134

2140A00134 2140A00140
CHANGE 1

Page 68-103, Figure 8-27, A4 Schematic Diagram:
i upper left of diagram, delete +5V connected to U3A(2) and U9B(11). Connect both of these
pins to the junction of resistor R45 and U8:11).
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SECTION VIl
SERVICE

8-1. INTRODUCTION

8-2. This section provides service information that includes descriptions of symbals and reference
designators, pe board Identification and lacation, safety considerations, disassembly and reassembly,
troubleshoating infarmation, theary of operation, block diagrams and schematle diagrams.

8-3. SCHEMATIC DIAGRAM SYMBOLS AND REFERENCE DESIGNATORS

8-4, Figure 8-7 shows various common symbols used an the schematic diagrams. In addition, the
identification system for reference designations, assemblies and subassemblies s shown. Logic
symbols used on the schematic diagrams In this manual conform to the American Natlonal Standard
ANSI ¥32.14-1973 (IEEE Std,91-1973). This standard supersedes MIL-5TD-B8066.

8-5. Relerence designatars are assigned to indicate the class and the Jocatlon of printed-circult
assemblies tboards), subassembilies (if any) and all of the component parts, as shown in the example
In Figure 8-1. Assemblies are assigned numbers In sequence, A1,A2, etc. Component parts are
numbered In sequence, from lelt to right, top to bottom, according to the phvsical location on the
board, As shown in Figure 8-1, sub-assemblies within an assembly are given asubordinate A number.
For example, rectifier assembly A1 has the complete designatar of A25A1. For individual
compaonents, the complete designator is determined by adding the assembly number and
subassembly number, If any. For example, CR1 an the reciifier assembly s designated A25ATCR1,

3-6. IDENTIFICATION MARKINGS ON PRINTED-CIRCUIT BOARDS

8-7. Hewlett-Packard printed circuit boards isee Figure 8-1) have four identification numbers: an
assembly part number, a series number, a revision letter, and a production cade.

8-8, The assembly part number has 10 digits (such as 05344-60001) and Is the primary identification.
All assemblies with the same part number are interchangeable. When a production change is made
on an assembly that makes it Incompatible with previous assemblies, a change In part number Is
required, The series number (such as 2202) Is used to document minor electrical changes. As changes
are made, the series number Is Incremented, When replacement boards are ordered, you may
receive a replacement with a different series number. If there Is a difference between the series
number marked on the board and the schematicin this manual, a minor electrical difference exsts, If
the number on the printed dircuit board is lower than that on the schematic, refer to Section Vil for
backdating Information. If it Is higher, refer 10 the looseleaf manual change sheets for this manual, If
the manual change sheets are missing, contact your local Hewlett-Packard Sales and Support Office.
Sec the listing Inside the back cover of this manual.

8-9. Rev on . uLas (ABelc) denote changes in printed clrcuit layout, For example, if a capacitor
type Is changed (electrical value may remain the same) and requires different spacing for its Jeads, the
printed circuit board layout is changed and the revision letter is incremented to the nextletter, When
a revisian letter changes, the series number is also usually chaniged, The production codeisthe four-
digit seven-segment number used for praduction purposes.

Service
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0-10. ASSEMBLY IDENTIFICATION
8-11,  The assembly number, name, and HP part number _* printed circult assemblies (hoards) in the
5344A are listed [n Table 8-1.
0-12. ASSEMBLY LOCATIONS
0-13. Front, rear, top, and bottom views of the 5344A are shown In Figures 8-2 through 8-6. These
views ldentify parts, such as panel control switches, connectars and Indicatars, in additian to
locatlons of assemblies and adjusiments,
Tarre 7 1. Assembly tdentification
Assembly Name HP Parl No.
Al Keyboard/Display 05244-60001
Al Cannector 05342-60029
Al Keyboard /Display Interrupt 05344-60003
Ad HP-I1B Interlace 5344.60004
A5 R/W Memory/Decoder 05344-60005
AG Main Loop 05344-60006
A7 yCO 0534460007
A8 10V Ramp/Timebase 05344-60008
A9 Analog 05344-60009
A0 Dighal 05344-60010
AN Main ROM/Bulfer 05344-60011
A2 Power Supply 05344-60012
A3 Motherboard 05344-60013
AT4 Pawer Module 0960-04413
8-14, SAFETY CONSIDERATIONS
8-15.  Although the Instrument has been designed in accordance 'ith international safety
standards, this manual contains information, cautions and warnings which must be followed 10
ensure safe operation and to retain the instrument in safe condition. Service and adjustments should
be performed only by service-trained personnel.
WARNING
ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING)} CON-
DUCTOIt (INSIDE OR QUTSDE THE INSTRUMENT) OR DISCON-
NECTION OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO
MAKE THE INSTRUMENT D ANGERQUS, INTENTIONAL INTER-
RUPTION IS PROHIBITED,
8-16, Any adjustment, maintenance, and repalir of the opened [nstrument under voltage should be
avolded as much as possible and, when inevitable, should be carried out anly by a skitled person who
Is aware of the hazard involved.
WARNING |
WHEN THIS INSTRUMENT IS CONNECTED TO THE POWER
MAINS, DANGEROUS VOLTAGES ARE ALWAYS PRESE; . INSIDE
THE INSTRUMENT, TROUBLESHOOTING PFOCYDURES SHOULD
BE PERFORMED ONLY BY SERVICE-TRAINED PERSONNEL WHO
ARE AWARE OF THE HAZARDS INVOLVED,
8-17. Capacitors inside the instrument may still be charged even if the instruiment has been
disconnected from the power source,
8-3

[ Sy
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8-18.  Make sure that only fuses with the required rated current and of the specified type (normal
blaw, time delay, etc.} are used for replacement. The use of repaired fuses and the shart-circulting of
fuseholders must be avoided,
_‘.'[ |
i'g A -wr o:: ':J “
0] ?i AN FJ
! .0'_‘ =T A *“"-.---..l‘»_-_~
S o IS IS N By
-—__---‘ '-'""“-—-——
|
5342A 5344A
Figure 8-2. 5344A/5342A Front View
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3] " Al 5?7 5

Figure 8-3. 5344A/5342A Rear View With Processor Interface Cable W1 Exposed
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Figure &-4, 5344A/5342A Rear View With Processor Interface Cable W1 Shielded
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Figure 8-5. 5344A Top Internal View
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NOTE

Prior to disassembly of the 5344A, the Instrument should be
sep::iram?i fram the 5342A (or 5343A} if attached. See Figure 2-3
for details,

8-19. DISASSEMBLY AND REASSEMBLY

8-20, Before performing any of the disassembly or reassembly procedures, perform the following
steps:

a2, Set LINE ON-OFF switch to OFF pasition.
b. Remove line power cable from Input Power Module (A14),

§-21. Top Cover Removal
8-22. To remove the top cover, praceed as follows:

a3, Place 5344A with top caver facing up,

b. Attop rear of instrument, remove pozidrive screw fram rear cap retainer and remove retainer.
c. Slide top cover back untll free from frame and lift off,

d. To galn access to pc assemblies remave screws from top plate and remove plate.

G-23. Dotiom Cover Removal
8-24. To remove the bottom cover, proceed as follows:

a. Place 5344A with bottom cove. facing up.

AR A B AR A AMS
pY V¥V WYY VYVYY 3

3 CAUTION §

YV YL

IN THE FOLLOWING STEP, THE TWO FRONT PLASTIC FEET MUST
BE REMOVED FROM THE BOTTOM PANEL TO AVOID DAMAGE
TO INTERNAL WIRING.

b, Remove cach of the two front plastic feet from bottom cover as follows; While lifting up on the
tabs at the back edge of the plastic foat, push back on frant edge of the plastic foot and pull the
faot free from the bottom cover,

¢. Loosen captive pozidrive screw at rear edge of battom cover.

d. Slide bottom cover back until it clears the frame,

L

To replace the bottom cover, reverse the above procedures,

8-25. Front Frame and A1 Keyboard/Display Assembly Removal
8-26. To remove the front frame from the maln housing of the Instrument, proceed as follows:

2. Remove top and bottom coveis as described in the preceding paragraphs.

b. Refer to the exploded view of the 5344A in Figure 8-7 to remove the front frame, A1
Keyboard/ Msplay board, and chassis parts,

[ T T S P SR S T R SR S
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8-27, THEORY OF OPERATION

8-26. The HP 53445 Microwave Source Synchronizer improves the stability and frequency aceuracy
of a continuous wave (CW) or a swept microwave source, Compatible sources for use with t,3e 53445
are listed in Table 3-7.

8-29, The 53445 Is comprised of the 5344A Source Synchronizer and 5342A 18 GHzi Microwave
Frequency Counter with an Option 001 Timebase and Option 011 HP-1B Interface, The 5344A and the
3342A are electrically and mechanically connected together at the factory before shipment, Refer to
Figure 2-3. The 53445 Qptian 043 replace the 5342A with the 5343A 126.5GHz) Microwave Frequency
Counter,

8-30. Figure 8-8 is a simplified block diagram that shows the basic function of the 53445, The RF
output of the signal source Is sent to the 5342A or 5343A) where it Is counted and down convertedto
an Intermediate frequency (IFi. The IF signal Is supplied to the 5344A Source Synchranizer where it is
divided by 2 and compared to a synthesizer generated signal which represents the source *'lack”
frequency, Any difference in phase between the two signals is applied tothe source asan FMssignalto
correct for any difference from the desired phase, and Jock the frequency In place.

HP 6344A SOURCE SYNCHRONIZER

Y
+ 100 b4
25.50 MHz
BYNTHESIZER 01 Hz BTEPS
4 PHAGE FM OUT
COMPARATOR
PROCESSOR 50 MH
INTERFACE | MEMORY 25-60 MHz
2
N A
Q } IFIN
F FMIN
yomnzour| TIMEBASE |PROCESSOR
SOURCE
DOWN CONVERT 50-100 MMz
{PREAMPLIFIER) F OUT
HP 5242A/5343A 500 MMz e
MICROWAVE -18 (28.5) GHe
FREQUENCY _
COUNTER
Y

Figure 8-8. 53445 Simplified Block Diagram

8-31. ' The micropracessor in the 5342A (or 5343A) is used to control the 53445 and the program
that controls the 5344A s contained in the ROM in the 5344A. The Interface between instruments
is provided by a 40-line ribbon cable connected between the rear panels, The 5344A receives the
10 MH2 reference signal from the 5342A (or 5343A).
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8-32. The IF output of the 5342A (or 5343A) s from 5010 100 MH 2, Since many different values of
input frequency may cause an IF In this range, the 5344A calculates what the IF should be ibased
an the signal source frequency commanded), as well as which harmonic number N) and
sznthcslzcr frequency will be used within the 5342A (or 5343A} to produce this IF, Refer to the
theory of operation in the 5342A (or 5343A) manual for a description of harmonic heterodyne
techniques, The IF output of the counter is a down-converted replica of th2 signal source output,
This IF [s sent to the 5344A where it is divided by 2 and sent to the phase comparator as shown In
lhtiifunctional block diagram, Figure 8-9, The comparator Is operating at frequencies between 25
and 50 MHz,

§144A BOURCE BYNCHRORNIZER

Ad HP-ID AB 10V AD ANALOG | A7 VCO AGMAIN
INTERFACE RAMP LOOP

HP-1D

- HP:IB CIACIHT  |—m 100 veo

10V RAMP

our RAMP A0 DIGITAL
-— A
SWEEPER RAMP SELECT GENERATOR

YOV RAMP
Z AKIS QUT | o our
“~——tzans| zaxs MARKER __|rRacTioNAL
:“':if:‘“ SELECT| GENERATOR JENERATOR F I N :> N Lock
¥ I SIGNAL
25.80

At KEYBQARD/ A} KEYBQARD/ MH
DISPLAY DISPLAY INTEARUPT] £

c A1 MAIN ROM/ A5 R/W
BUFFER MEMORY,OECODER 2
A12

POWER SUPPLY /} <= 3

MICROWAVE IFIN
FREQUENCY COUNTER FM IN
HP BI42A/BIAIA SQURCE !

1% MHz QUT
QuTPLT V

PROCES5ON HP 8620, B350 PLUGHIN
IF QUT 560-100 MHx 8640 (SEE TABLE 3-8)

4

t 50 MHz 18 {26.5) GHr AF OUT

Figure 8-9. 53448 Functional Block Diagram

8-33, The reference signal to the phase compararor is the output of the fractional N synthesizer.
As shown in the diagram, the fractional N synthesizer Is contained on the A7 VCO, A9 Analog,
and A10 Digital assemblies. Since this reference Is a synthesizer capable of different frequencies,
various functions may be controlled by the 5344A as described in the following paragraphs.
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8-34. 5344A FUNCTIONS

8-35. Theanalog functian performed by the phase lock loop described in the preceding paragraphs
is controlled by the 5344A. The digital circuits recelve front panel commands from the operator and
provide Information to the 5344A and the 5342A (or 5343A) to perform the required function, The
digital circuits in the 5344A are extensions of the 5342A (or 5343A) and the nterconnections are made
via a 40-line bus cable connected between the rear panels as described in the preceding paragraphs.

B8-36. Locked CW Output

8-37.  The 5344A front panel is used 1o command the signal source to the desired frequency. The
5342A (or 5343A) performs an automatic measurement to determine the frequency of the source,
Fram the frequency commanded, *he 5344A calculates the value of N, the LO, the sideband, andthe
IF of the 5342A (or 5343A), The 5344A then sets the fractional N synthesizer to the frequency that
represents the IF output of the counter when the signal source s presentatthe input andis exactly on
frequency, When the output frequency of the signal source (which is tuned by the operator in the
MANUAL MODE or by the 5344A HP-IB AUTO MODE) approaches the commanded frequency, the
comparator fn the A6 Main Laop Assembly Is comparing the IF to the reference to generate the
contral voltage ta lack the source right on frequency. (This output is labeled FM QUT as It is sent to
FM IN of the source.)

B8-38. Locked Sweep

8-39, In addition to generating CW signals with synthestzer accuracy, the 53445 adds the capability
of phase locked (and phase continuous) sweeps of up to 40 MHz. Locked sweep commands the
ractional N synthesizer to rapidly change fts frequency, locking to the new frequency upon every
change, to cause the entire phase lock loop to follow, Its output frequency may be swept across its
full range while phase Jocked. As this frequency Is swept, the phase detector applies a correction
valtage to the source in an attempt to force it to follow in frequency and keep the phase error at zero,
Since the locked sweep range Is limited to the width of the 5342A (or 5343A1 IF, only locked sweeps of
40 MHz or less may be implemented,

8-40. Llock and Roll Sweep

8-41.  The 5344A establishes an accurate starting polint for the signal source by using Its locked CW
capability. The source is then released to perform its sweep as commanded by the operator, When
the source Informs the 5344A of sweep completed, a relock to the start pointis dane, and the process
repeats. During this mode of operation, the source providas the sweep ramp to drive a display or
ather device, The sweep width in this mode is limited only by the source capability,

B-42  HP-IB Interface

8-43. In addition to the functions described in the preceding paragraphs, the 5344A cantains HP-1B
interface circults for operation on the Hewlett-Packard Interface Bus, In cither of two functions, as
follows:

3. System operation. The 5344 is connected to a controller tand passibly other devices) via HP-113
and the front panel contrals are programmed remotely.

b.  Standalone operation. The 5344 is connected to the source via HP-IB and acts as a controller.
This made accomplishes AUTO LOCK (available when 53445 is used with 1P 8350A or 8620C,
Option 011}, '

8-44. Block Diagram Description

8-45. The block diagram in Figure 8-10 shows the assemblics (hoards) of the 5344A and
intercannecting lines and buses, In addition, all input and output signals and interface lines are
shown,
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Figure 8-10. Detalled Block Diagram
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53445

8-46. The A1 Keyboard/Display board contains cantrols, Indicators and assaclated circults, The scan
lines from the A3 Keykoard/Dhplay Interrupt board are decoded on A1 for the display. The
keyboard matrix drive lines are decad=d and applied to the A3 board, The A1board also contains the
bar graph meter and rotary pulse generatar which connects to the Interrupt Status Circuits on A3,

8-47. The A2HP-iB board conta'~  "1e H-18 connectar and switches which are connected via A13
Motherboard to A4 HP-IB Interface board.

8-48, The A3 Keyboard/Display Interrupt board contalns display sczn control circuits and interrupt

dreuits. The display strobing and keyboard scanning circults are connected to the decoding circuits

on the A1 board. An Interrupt mask regisier is used to tell the microprocessor (in the 53424 or 5343A)

what caused the Interrupt. Causes for interrupts are HP-1B, keyhoard, rotary pulse generator (RPG),

gmer, out-of-lack, sweep limit flag, and end-af-sweep. The timer and RPG circults are alsc on this
oard,

8-49. The A4 HP-IB Interface board cantains HP-IB circuits and auxillary circults requi ad for z-axis
select, ramp select, and z-axis generator, The HP-IB clrcuits process all handshake ang Jata transfer
functlons between the HP-1B and the 5344A. The HP-IB addvess switch data (positions) are pracessed
by the HP-IB circuits, The control and data lines to the external bus are connected via transcelvers an
A4 baard. The z-axls select circults select the output of the internal marker generator or the Z-AXIS
IN connector, (The source instrument supplies the markers In lack and roll made.) The ramp select
cireults determine which ramp Is sent to the SWEEP OUT connector. For locked sweep, the ramp
from the generator on A8 is selected, and for lock and roll sweep, the source Instrument Is connected
to the SWEEP QUT connector, The end-of-sweep detector circuit on Adis used in lock and roll mode
to signify that the sweep has ended. This action informs the 5344A to lack to the start frequency and
initiate another sweep roll.

8-50. The A5 R/W Memoary Decoder provides read/write memory and decading, The decoding
clrcuits provide all the control signals used within the 5344A. Aduress and data linies are connected
from A17 Main ROM Buffer board to A5 and other boards as shown in the detailed block diagram,
Figure 8-10.

8-51. The A6 Main Luop board receives the IF signal from the 5342A (or 5343A) via a rear panel
connector, The IF Is amplified, divided by two and phase compared with the synthesizer frequency
(N.F) from A7 Voltage Controlled Oscillator (VCO) board. The resulting output is sent through a
variable gain amplifier on A6 ta provide the tuning voltage (FM QUT). The FM OUT signal [s a dc¢
correction voltage which is applied to the FM IN connector of the signal source being locked ituned
to the correct frequency).

8-52. The A7 Voltage Controlled Oscillator receives the fractional N synthesizer tuning voltage
output from the A9 Analog boird and develops the synthesizer frequency (N.F)which Is sent to the
divide-by-N circult on A10 Digital board and the phase comparator circuit on A6 Main Loop baoard.

8-53. The AB 10V Ramp board generates a ramp to drive an external display. The ramp Issent1o the
ramp select circuit on the A4 board, The ramp Is generated from the 10 MHz input from the rear
panel cannector, The 10 MHz input s also divided by 100 to provide the 100 kHz reference signal for
the fractional N synthesizer.

8-54. The A9 Analog board compares the VCO + N.F signal with the 100 kHz reference signal in a
phase comparator. The output Is sent through an integrator circuit and a Sample/Hold amplifier to
pravide the tuning by voltage for A7 VCO, symbol.

8-55. The A10 Digital board contains the Fractional N Control IC and the Divide-by-N Counter. The
Fractional N Control IC calculates the divide-by-N data for the phase lock loop In the frequency
synthesizer circuits. In addition, this IC Increments or decrements the output frequency during a
sweep function, outputs a Sweep Limit Flag when the start or stop frequency [s reached, and outputs
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a Sweep Limit Flag at the marker frequency durlng a sweep up. The Divide-by-N Counter Is a
presettable counter which divides the VCO frequency by N to provide the VCO + N.F output to the
phase comparator on A3 Analog board.

8-56. The A11 Main ROM/Bulffer board buffers the 40-line bus signals (o and frum the 5342A (or
5343A), The ROMs on this board are connected 1o data bus drivers to allow separation of the data bus
within the 5344A. The ROMs can be providing program Infarmation to the 5342A (or 5343A while the
5344A data bus s in use for the functions occurring within the 5344A,

8-57. The A12 Power Supply board recejves inputs from the power mains via A14 Power Line
Maodule and the rectifiers on A13 Motherboard, This board provides regulated +5V,-5.2V, -5.2V,
+15V, and -15V ta the other boards in the 5344A,

8-50. DETAILED CIRCUIT THEORY

8-59, The following paragraphs cover the theory of operation of each of the assemblies (pc boards)
in the Instrument. A block diagram and a schematic diagram is provided for each assembly and the
descriptions are listed In numerical order of the assembly reference designations, with the exception
of assemblies, A1/A3 and A2/A4. These assemblies have interrelated functions and are described in
functional order,

8-60. A1 Keyhoard/Display

8-61. The keyboard and the display on A1 Keyboard/Display are contralled by A3 Keyboard/Display
Interrupt baard. As shown in the black diagram, Figure 8-11, the A1U3 Scan Line Decoder receives
the scan lines HSLO-H5L2 and decaodes these lines for the Display Drivers and the Keyboard. The
Keyboard connects the return lines to A3U3 Keyboard interface Display chip. A3U3 provides the
display data viz output lines HBO-HB3 and HAO-HA3, This data is supplied to the digit segments and to
the annuncistors, and is synchronized to the scan lines,
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Figure 8-11. AT Keyboard/Display Block Diagram

8-15



Model 53445
Service

B8-62. The return lines LRLO-LRL3 are connected through the keys of the keyboard to the scan lines,
The pullup resistors 1o £ 5V keep the lines high until a key Is closed (pressed) to pull the line low, This
action signals the microprocessor via A3U3 and the Data Bus, Refer 1o the schematic diagram, Figure
8-25.

8-63. The 10-segment, center scale bar graph meter mounted on this board indicates the frequency
correction signat being applied 1o the source, The meter Is driven by U6 Driver which s connected to
the meter drive circuit on A6 Main Loap hoard.

0-64, The ratary pulse generator (RPG) is a tuning cantrol that is used to adjust all 3344A parameters
except the FREQUENCY MULTIPLIER. The RPG connedts to the RPG flip-flop on A3 Keyboard/Display
Interrupt board, The RPG flip-flop sends autputs via the interrupt and interrupt satus clrcuits to the
cata bus for the microprocessor (in the counterj which controls the parameters of the 5344A,

6-65. A3 Keyboard/Display Interrupt

8-66. The A3 Keyboard/Display interrupt board controls the A1 Keyboard/Display and contains
circults for the Interrupt function. The Keyboatd/Display Interface circuits are contained on one IC
{U3) which cantrols display strobing and keyboard scanning. This IC also performs buflering and
temporary storage to stack keyboard entries and to hold data for display, As shown in figure 8-12,this
board contains an Address Decoder, an Interrupt FF, Interrupt Mask, Interrupt Status Register, and
an RPG FF, The circuits are described in detall in the following paragraphs,
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Figure 8-12. A3 Keyboard/Display Interrupt Block Diagram
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8-67. KEYBOARD DISPLAY INTERFACE U3, Asshown in the schematlc dizgram, Figure 8-26, this
IC receives control signals from the microprocessor (in the 5342A or 5343A1 via A11 Main
ROM/Buller assembly and the 5344A moatherboard. Refer to A13 Motherboard Interconnect
Diagram, Figure 8-36. (This diagram shows the connections of the 40-pin ribbon cable from the
rear panel and the Interconnections between assembly connectors on the matherboard.)

8-68, The control signals to A3U3J are the Chip Select, A0, Read, Write, and g Clock signal, The
CS line enahles the IC and is derived from the LFP2 (Low Front Panel 2) signal from the A5 board
address decoder. The A0 line [dentiftes the type of IC information. A logic zero Is for data and a
logic ane is for command or status information, The Read and Write lines determine the
direction of data flow. The IC will Input with a low CS and low WR and will output with a low CS§
and low RD. The Clack signal Is the Phase 2 clock from the pracessor.

8-69. The HBO-HB3 and HAO-HAJ outputs of A3JU3 aresent through transistor arrays Qland Q2
to provide data to the display and the annunciators. The data is synchranized to scan lines 51.0-5L3
which scan the display. The return lines (RL0-RL3) are connected to the scan lines on A1through
the keys on the keyboard to identify key closures for the processor,

8-70. The A3U3 Data Lines (30-D7) connect thraugh transcelver U4 to the data bus and through
register UG to Interrupt Masking U9 and U10, in addition to the Interrupt Status circuit U,

8-71. Address Decoder U5 decodes Address Lines LAG-LA2 and Is enabled by the output of
Clock Generator U12 and LFP1 (Low Front Panel 1) signals, The outputs reset the interrupt flip-
flops in U7, reset A3U3, and clock UG,

8-72. Interrupt Flip-Flop U7 contains four fiip-flops. The FFs are set by Timer U14, the Out-of-
Lack (QOL) signal from A6 Main Loop board, End-of-Sweep (EOQS) signal from the sweep detect
circuit on A4, and the Sweep Limit Flag (SLF) from A10 Digital board, respectively, The U7 autputs
are procested by UY, U10, and U11 to provide the Low Interrupt Request (LIRQ) to the
microprocessor. The Timer Interrupts act as a system clock for the 5344A, to allow the
microprocessor to perlodically check for swiich settings and other instrument functions at 30 ms

fntervals,

3-73. Interrupt Status register UB Interfaces each type of interrupt to the data bus, This register
informs the pracessar of the type of interrupt that is occurring, The rotary pulse generator (RPG)
flip-flop (controlled by the knob on the front panel) sends outputs to U10 Interrupt Gating and
UB Interrupt Status, in the same manner as the other flip-flops.

3-74, A2 HP-iB Connector

8-75. The A2 HP-1B Connector board is inounted inside the rear panel and contains the HP-IB
connector and address switch. Both of these components pretude through the rear panel for
access. The circult traces on the board connect to jack )2which is connected by cable strap A2W1
to ]2 on A13 Motherboard. This board interfaces the HP interface Bus and the address switches
with the 5344A, as shown in the block diagram, Figure 8-13, and the schematic diagram, Figure
8-27,

B-76. A4 HP-IB Interface

8-77. The A4 HP-IB Interface board contains Interface control circuits for HP-1B remote control
of front panel functions of the 5344A. In addition, this board provides auxiliary circults, such as 2-
axls, Z-axls Select, 10V Ramp Select, and End-of-Sweep Detect, as shown in the block diagram,

Figure 8-13.
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Figure 8-13. A4 HP-IB Interface/A2 HP-IB Cannector Block Diagram

8-78, The address switches on the rear panel are connected via cable A2W1, A13 Motherboard and
line drivers A4U4 to the data bus. This allows the pracessor . read the switch settings to determine
the address of the 5344A. The HP-IB cantrol lines and data lines are connedted from rear panel HP-1B
cannector |1 via cable A2W1, A13 Motherboard and transcelvers U6 and U7, respectively, ta HP-IB
Interface A4U3, The LHPIBIRQ signal is sent from A4U3 -a the interrupt circults on A3 to interrupt
the processor (LIRQ),

8-79.  The enable, reset, data flow directional control, and the phase 2 clack signals aresent fromthe
processor through A11 Main ROM/Buffer assembly and A13 Motherboard to A4U3 as control
signals. In addition, the LHPIB signal from the A5 board address decoder circuit serves as a chip

enable. The signals from the processor may be traced by reference to the A13 Motherboard Wiring
Diagram, Figure §-36.

8-80.  AUXILIARY CIRCUITS. In addition to the HP-IB circuits, the A4 board contains z-axls, z-axls
select, ramp select, and end-of-sweep detect circults. As shown In the schematic diagram, Figure 8-
27, the Z-AXIS circuit recelves the Low Marker (LMRK) signal and the High Blank (HBLK) signal from
A8 board, The HBLK signal turns on transistar Q15 which turns off transistor Q4 to apply +5V 1o the
non-inverting Input of op amp 112D, This results in a +5V signal at the output of U2D when LMRK is
Inactive (High). The LMRK signai turns off transistor Q3 causing a - 5.5V signal to be generated at the
output of U2D when HBLK is inactive (Low). The output of this ap amp is sent to the Z-axls select
circuit, The Z-axis select and ramp select circuits are analog switches which are controlled bythestate
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of the Lock and Rall Select (L/R) signal input. When L/R is high, the 5344A Z AXIS OUT and 10V
RAMP QUT are selected, and when L/R is low, the swe zger Z AXIS and 10V RAMP QUT aresselected.
The positive voltage output of U2D, when selected by analog switch JFET Q5, results in blanking of
retrace lines and band switching transients, When LMRK Is low, the negative voltage output of op
amp U2D results in an intensified marker, The End-ol-Sweep-Detect clrcult consists of ap amps U1A
and B, U2A, B, and C, transistor Q16 and assaclated circuits, The ap amps receive the SWEEPER 10V
RAMP signal and detect the end of the retrace, This determines that the end of the sweep iinfack
and roll mode) has been reached. The 5344A Jocks to the start frequency and nitiates anather roll,
The End-af-Sweep (EOS) signal Is sent to A3 board Interrupt FF.

6-81. A5 R/W Memoyy/Decoder

B-82. The A5 board contains a 1K read/write memory (RAM) circuit for the 5344A as shown in the
black diagram, Figure 8-14. The AS board also contains three different decoder circuits. The Contral
Decoders decade three of the address lines from the processor (in the counter) to provide all the
command signals for operation of the other circuit boards in the 5344A. The Chip Select Decoder
provides enable signals to the RAM, The Address Decoder decodes three lines from the address bus
to provide enable signals to the Cantrol Decoders and to the Data Latch, Unused positions are
pr “vided on the A5 board for the addition of RAM circuits.
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Figure 8-14. A5 R/W Memory/Decoder Black Diagram

8-83. The address lines LAQO-LA15 (Low Address 0 to Low Address 15) from the processor are
connected via A11 Main ROM/Buffer board and the traces an A13 Motherboard to A5 board inputs
circuits. The LAQ-LA9 lines are used for address location selection by the RAM, as shown in the
schematic diagram, Figure 8-28.
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B-84, The chip select lines for the RAM circults are developed by Decoder U2 which is enabled by
LA11 and LA12 lines, Combined Input lines LA13-LA15 and LYMA are decoded to provide ‘
€50,C51,C52, and €53 select lines, The combined Input lines LA13:.LA15 and LYMA are also used 1o

enable decader U3, The address lines LA9-LA11 are decoded by U3 10 provide the Low Front Panel 1

and Low Front Panel 2 contral signals (LFP1 and LEP2) for the A3 Keyboard/Display Interrupt board

and pravide LHPIB 1o the A4 HP-1B Interface circult, The functians of these signals are explained in

the descriptians of the A4 and A5 boards, The four remaining outputs of decoder U3 are used 1o

enable Control Decoders U1, U12, and U14, The Contral Decoders receive address lines LAG-LA2

fram the address bus and decode the binary weighted inputs to provide ti.e command signals to

control the circulls of the 5344A,

8-85. The Low Read (LRD) and phase 2 (02) signals from the pracessar are received via A11 Maln
RGOM /Bulfer board ta enable the RAM and Control Decader circuits, The LRD signal Is effective un
the read cycle (read Is In reference to the processor operation),

B-86. A6 Maln Loop

8-87.  The main function of A6 Main Loop assembly Is 1o generate the carrection valtage (FM QUT)
which Is applied to the uning part of the source to maintain phase lock, This correction voltage Is
derlved by comparing the phase of the IF signal from the 5342A (or 5343A) to a synthesized signal
generated in the 5344A (NJF), Refer to the block diagram, Figure 8-15, and the schematic diagram,
Figure 8-29.
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8-88.  The IF INsignalis amplified by three stages of gain (U2,U3,and U4}, The IF is 1 ,en divided by 2
in ECL FF U1ta match the frequency runge with that of the N.F _, 5:h_izer Input, The NF IN signalis
amplified and limited by UB, The signals are sent fram U1 and Ui to quad ECL gate Uswhich actsasa
polarity switch, under contral of the POLARITY (POL) signal, The POL signal from the A5 decoder
clrcults causes U5 to Interchange the IF ar NF signal depending upon whether the caunter is using
upper or lower sideband and upon the polarity of the source responseto the tuning valtage (positive
or negative), POL is converted to differential ECL level by U6 and reslstors R12-R17. The signal may be
manltored at test paint TP2. The outputs of polarity switch US are sent to the V and R Inputs of Phase
Detector U7, These signals are monitored at test points TP1 and TP3,

8-89. The output of Phase Detector U7 drives Wide Band Amplifier U10A and Narrow Band
Amplifier U10C, The output of one ar the other amplifier Is selected by relays K1 or K2, depending
upon the laop bandwlidth desired, The relays are controlled by the pracessor in repanse to the
setling of the rear panel LOOP BANDWIDTH (WB/NB) switch,

8-50. The loop amplifier output selected by the relay drives Sample/Hold Amplifier U9, When the
HOLD cignal is low, U9 acts as a gain of one, nan-inverting amplifier. When the HOLD signal goes
high, the output voltage is held constant until the HOLD voltage again goes low., This function is used
in the lack and roll mode where the sweeper is lacked at the start frequency then released for a wide
sweep with the tuning voltage held constant. The output of the Sample/Hald Amplifier (-10t0 +10
volts) Is offset and scaled (0 to +4 volts! then sent to the meter on the front panel. The Sample/Hold
input Is monitored al test point TP5 and the output at TPG,

8-91. The autput stage consists of digital-to-analog canverter U1, (which Is used as a varfable gain
amplifier), high current output amplifier U12, Q6 and Q7, and overvollage protection circult diodes
CR6 and CR7. Varlable gain amplifier U11is connected to the processor bus which allows the gainto
be set to any value between 107256 and 255/256, This setting Is used to compensate for the different
tuning sensitivities of sources, which can vary from 1 MHz/valtto 50 MHz2/-alt, The output of U11isa
current from pin 1 which Is at virtual ground (cannat be easily manitored n an oscll oscope}, The
high current output stage consists of op amp U12and transistors Q6 and Q7. The output of this stage
supplies feedback for U11, Fuse F1 and zener diodes CR6 and CR? protect the output from the
application « * high valtages. The output (FM OUT) Is the luning valtage that is applied to the signal
source being locked,

8-92. The output of the loop amplifiers (U10A and U10C) is manitored bofore input to the
Sample/Hold amplifier by the Out-of-Lock Detector circult, U10B and U10D, When the output of the
loop amplifiers tries 1o exceed 10 voits in either direction, the detector output supplies a negative
feedback to the inputs of the loap amplifiers to prevent any Increase, In addition, transistor Q1 Is
turned on, sending Qut-of-Lack (00L) low to inform the processar that the loop is out of lock,

8-93.  When the Tickle signal from A5 decoder Is TTL high, transistor Q2 and Q3 are twrned an to
supply a known valtage (-190 mV) 1o FM QUT. This voltage is used to measure the tuning sensitivity of
the source being locked,

8-94. A7 Valtage Cantralled Osdillator (VCO)

8-95. The A7 VCQ operates In conjunction with A9 Analog and A10 Digital boards to form a phase-
locked loop synthesizer, as shown In the overall block diagram, Figure 8-10, and de<cribed in
paragraph 8-113,

8-96. The VCQ Control Valtage from the Sample and Hold amplifier on A9 Analog board is applied
to the input of the VCQ, as shown in the block diagram, Figure 8-16, and the schematic dizgram,
Figure 8-30. This voltage contrals the VCO frequency by changing the capacitance: of the varadiars
{voltage varlable capacitors) CR1 and CR2. The varactors are part of the tuning circult of the VCO,
which Is comprised of transistor Q1, Q2 and associated circuits, Varatle Inductor L1 s used to adjust
the frequency of the VCO,

8-
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Figure 8-16. A7 VCQ Black Diagram

8-97.  The output of iransistors Q1,Qx is buffered by U1A and U1C to provide the NL.F signal to the
nolarity select circuit on A6 Maln Loop board. The output of U1A Is sent through U1B and transistars
Q4, Q5, and Q6 to provide the VCO IN signal to the divide-by-N circult on the A10 Digital board,

8-98, The VCO Cantrol Voltage input to the VCO is also supplied to op amps U2A and U2B which
act as a comparator to determine changes in the VCO frequency that are out of the allowable range
(25 to 50 MHz), When the VCO gaes below 25 MHz (control voltage goes below - 4,8V) the output of
U2B Is sent to transistor Q3, and when the YCO goes above 50 MHz (control voltage goes above
+12.1V) the output of U2A Is sent to transistor Q3. In either case, transistor Q3 is turned on to provide
the Qut of Range (00R) signal to the data bus via A10 Digital board.

6-99, A8 13V Ramp/Timebase

8-100. The AB 10V Ramp/Timebase assembly generates a 010 10-volt ramp of from 10 milliseconds
to 100 seconds in length. The ramp is used to drive an external display, only for locked sweeps wefer

to paragraph 8-38 for a description of locked sweeps). For lock and roll sweeps, the source provides
the sweep ramp for the display.

8-107.  The 10-volt ramp Is generated from the 10 MHz signal from the rear panel inputwhich s also
used to generate the 100 kHz Reference signal for the phase comparator on A9 Analog board (in the
fractional N synthesizer), Refer to the overall black diagram, Figure 8-10, the AB 10V Ramp/Timebase
biock diagram, Figure 8-17, and the schematic diagram, Figure 8-31,
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Figure 8-17. A8 16V Ramp/Timebase Block Diagram

8-102. RAMP GENERATOR, The ramp generator consists of four main circuits, Two of the
circuits are divider circuits that are labeled Divide-by-M and Divide-by-P, The other two circuits
are the Ramp Counters and a DAC circuit, The Divide-by-M clrcult consists of programmed
Register U9 and Divide-by-M counters U6 and U4, Reglster U is programmed by the LD0-LD7
data lines from the processor and contrals the Divide-by-M conunters U4 and UG, to divide by 100
or 200. The carry outputs of U6 and U14 are combined in nand gate U13A 1o clock Divide-by-P
Counter U7A, Each flip-flop element b, :- - Divide-by-P Counters (U7A,B and U12A,B) divides by
2, which allow,s a total division by up te 2to the thirteenth power, since the division is cumulative,

8-103. The outputs - the Divide-by-P counters are sent to the data inpuls of Multiplexer U10,
Or.e of these inputs is selected by the binary welghted select line inputs of U1¢ that come from
the Divide-by-P latch U1, which is programmed by the processor via data lines LDG-LD3.

8-104. The M Data Clock (MDC) to U9 and the P Dats Clock (PDC) to U1 come from the
Control Decaders on A5 R/W Memary/Decader. Data s clocked Into U9 or 11 on the positive
edge of the clock,

8-105. The clack input to the Divide-by-M Counters U6 and U14 s the 10 MHz input from the
rear pancl, Let's assume that the Divide-by-M clrcuit Is programmed by the processor to divide by
100, The 100 kHz output fram U13A will be applied to U7A and to the 0 data input of Multiplexer
U10. Each flip-flop element of U7A,B and U12A,B will be the output of the preceding flip-flop
divided by two, which will result in a different frequency applied to each data input (110 15) of
U10, Each data input will be a different frequency that may be selected for output by the select
inputs. For example, if the select Input 2 at pin 14 of U1t s set high by the output of U11, data
input 2 at pin 6 of U10 (25 kHz) will be selected for output and will be applied ta the count input
(pin 13) of counter U1B, The resulting accumulatian of pulses by Ramp Counters U1B, U1A, and
UBA are applied to the 1 10 10 inputs of Digital-to-Analog Converter (DAC) U4 whase output
current is converled into a voltage by op amp U3, The output voltage is proportional to the
number of pulses accumulated by the Ramp Counters. When they have accumulated 1000 pulses
the DAC current is at a level that converts to 10 volts, Therefore, the ramp time Is the time
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required for 1000 pulses to arrive at the counter input. In the example, a 25 kHz input will
generate a 40 ms ramp, The ramp Is sent to the auxiliary circults of the A4 assembly for ramp
select, Refer to the overall detailed block diagram, figure 8-10.

8-106. MULTIPLEXER ENABLE (MUX EN). The Mux Enable signal (from the Control Decoders on
A5 board) goes Low to start the ramp, as shown in Figure 8-10. The ramp must be stopped (Mux En
High) whenever the VCQ is not sweeping, i.e., when the stop frequency is reached, or when in
CW made, After the ramp [s reset at the end of a sweep, it will restart from zero when Mux En
goes Low, This signal is also used to generate the HBLK signal for the Z-axis circuit on AB board,

10y -1+

Oy

-\~
Y

MUX EN

CTR CLR

8-24

Figure 8-18. 10-Volt Ramp Generation

8-107. COUNTER CLEAR (CTR CLR), The Cir Clr signal (from the Contral Decoders on A5 board)

goes high to reset the ramp by clearing the Ramp Counters as- “own In Figure 8-18. The Cir Clr signal
st return to the Low state befare the ramp can be restartzd,

8-108, SWEEP LIMIT FLAG (SLF). The SLF s penerated on the A10 Digital board by the Fractional N
Control circult. A negative-going edge on SLF indicates that a marker frequency or stop frequency
}}as heen reached. The SLF signal is supplied to the Marker Generator Mlip-flop U5 and the Mux En
flip-flop L18.

8-109, SWEE? LIMIT CONTROL {5LC), The 5LC signal (from the Control Decoders on Aihaard) is
used alang with S F to halt the 10V ramp at the stop frequency. The SLC signal goes High to enable

5}L1F \-\E‘hen the stap frequency Is reached, but remains Low near a marker frequency atherampis not
checked,

8-110,  LOW MARKER (LMRK), The LMRK signal is a Low output from the marker generator circult
that indicates a marker frequency, The LMRK signal goes to the A4 board Z-axis auxtlfary circult, The
L*MRK signal Is generated from the SLF and Multiplexer U10 output signals, and Is enabled by MKR
{Marker Control, from the Control Decoders on A5 hoard),
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8-111, A9 Analog

8-112  GENERAL, The A9 Analog board operates with A10 Digital and A7 YCO boards to form the
fractional N synthesizer circult, This circult provides the reference freguency for the phase lacked
loop that is used to cantral the frequency of a source. The clrcuits on the A3 board are designed to
develop autput frequencies that are other than whale number multiples (fractional parts) of the N.F
synthestzer frequency. The overall block diagram, Figure 8-10, shows the function of the A9 board
within the circuit,

B-113. Asshown in the block dlagram of the ASboard, Figure 8-19, the VCO/(N.F}signal frnm A10Qis
compared with the 100 kHz reference signal from A8 board In a phase comparator. Theoutput of the
comparator Is sent through an integrator circuit to 6 sample and hald amplifier to develop the VCO
Control Valtage, This valtage reflects any phase change between the two input signals, If the VCO
frequency changes, the comparator output changes to currect the VCQ, as part of a phase lecked
laap.
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Figure 8-19. A9 Analop, Block Diagram

B-114. DETAILED DESCRIPTION, As shaiwn in the schematic diagram, Figure 8-32, the output of the
A9 circult is the VCO Control Voltage. This is the voltage captured by the Sanyple/Hold circuft and
buffered by op amps U6 and U7, This circult samples the autput of the integrator circult comprised of
transistors Q17 through Q23, Q26, Q27 and associuted components. Sampling of the integrator
output is performed at the proper time and at regular intervals under th: » control of the Sample/Hold
signal from Fractional N Control chip UB on the A10 board. This signa. turns on FETs Q24 and Q25
which act as a switch to connect the integrator oulput to the hold capacitors C29 and €25,

8-115. Ideally, the VCQ Contral Voltage output of the Sample/Hold circuit would be exactly the
same at each sampling time and the VCO irequency would remain constant, Let’s assume that this is
true, In this case, the output of the phase comparator U3 weuld be a serles of pulses of eaual width.
Each pulse causes current source U5, through FET Q9, to sink current from the integrator circuit. This
causes a given ameJant of charge to be placed on Integrator capacitor C24, At a spedified time this
valtage Is stored on Sample/Hold capacitors C25 and €29, The Integrator output wavefarm Is shown
in Figure 8-26. The up ramp represents the phase comparator charge, the flat top of the curve
represents the Sample/Hald output (VCO Control Voltage), and the down ramp (discharge slope)
represents the bias current whicih compensates for the the phase comparator portion,

6-25
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8-116. Immediately after a sampie, the L a5 cu rent source is turned on to discharge the integrator
capacitor to the level it held before the phase comparator current was allowed to charge it, If this
were not dane, the charge would continue to accumulate to the limit permitted by the power
supplies and remain at that level (nullifying the phase lock schemel. The bias current is controlled by
a pulse from the fractional N contral chip on A10baard, The charge slope increases the level and the
discharge slope decreases the level of the output voltage. The charge slope [s much greater than the
discharge slope because the phase comparatar current source has approximately ten times the
magnitude of the bias current source,

8-117.  BIAS CURRENT SOURCE. The bias current source for the integrator discharge current [s
camprised of op amp U4, FET Q12, and associsted comp-nents. When the Blas signal from ASU1 is
High, the transistor switch circult Q3-Q5 turns alf diode CR2, turns on FET Q10 and diode CRY. This
cannects the current source io the integrator through FET Q6, which is part of a current summing
amplifier circult, The summing amplifier consists of trantistors Q1 02, Q6 and assaciated
camponents, Thus, when the Bias signal Is High, the integrator output curve will ramp down, When
the Bias signal Is Low, diode CR2 Is on, FET Q10 and diode CRY are off, and the integrator output
curve does nat ramp down,

8-118. The VCO operates aver 3 range of 2510 50 tHz. When the VCO output is pracessed by the
divider circults on A10 Digital board, the frequency Is divided by a three-digit number which Is
referred to as the divide-by-N number, The divided signal .5 sent to Phase Comparator ASU3, For
example, if the VCO frequency is 40 MHz, the divide-by-N number would be 400 to result In a 100
kHz Input to the phase comparatar (to be compared with the 100 kHz reference frequency, as
described in paragraph 8-113), if it is necessary to change the VCO frequency by a fractional amount
to become, for example, 40,04 MHz, the divided stgnal to the phase comparator would be 100,1 kHz
to be compared with the reference. This would result in an increasing phase comparator charge
current to the Integra* 7r, To compensate for this increased charge, the discharge current from the
blas source Isadjustr 7 means of Analog Phase Interpolation (AP tnfarmation from the fractional
N control IC A10UB, rhe phase difference between 40.04 MHz and 40,00 MHz s accumulated
digitally In the contral 1C and applied through five lines to register ASU1, This reglster and assaclated
circults comprise a digltal-to-analog converter (DAC), The DAC output current s subtracred from
the blas current 1o discharge the Integrator to the proper level during each sampling period,
eflfectively cancelling the increased charge from the phase comparator,
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2119, ANALOG PHASE INTERPOLATION (AP)). The phase difference caused by the fractional
frequency deviation of the VCO frequency Is accumulated digitally in the fractional N control chip
A10UB. Each of the five output lines (AP11-API5) cannects through AP! reglster A9UN (API2-API5) or
EF AQU2 {API1) 10 a current source, The API1, API2, and API3 lines each use a transistor as a switch to
turn on a diade to connect a current source within U5 to the summing amplifier FET QG. The APl and
API5 lines connect thraugh resistive dividers 1o the power supply as the current source. Each of the
AP| current sources conneris into the current path between the bias curient source (U4,Q12} and the
summing amplifier (Q6) to the integrator circult, Far example, In the AP13line, the transistor QB turns
on diode CR5 and connects the current source, U5, pin 11 through the 600 Kohm resistor in R27A 1o
FET Q6 In the summing amplifier. The API1, API2, and API4 circuits contain varfable resistors R21,R26,
and R1, respectively, to allow adjustment of the current applied to the compensation clrcult,
Adjustment procedures are given in Section V.

8120, The compensation problem is not completely solved, however, by the technique described
Iy paragraph 8-119. If the phase locked loop were to cantinue to operate in this manner, the phase
comparator output would continue to increase beyond practical limits, To prevent this, a "pulse
remove" technique Is used, as explained in the A10 Digltal board circuit description, In paragraph B-
121,

B-121. A710 Digital

8-122. As described above In the A9 Analog board description, the A10 Digital board Is part of
the fractional N synthesizer phase locked loop. As shawn in the black diagram, figure 8-21, and
the schematic diagram, Figure 8-33, the A10 Digital board contaln. the divide-by-N counters: 1d
the fractional N control chiuits, The output of the VCQ s controlled by changing the divide-l /-
N number which changes the divided VCO input to the phase comparator, The divide-by-N
number s determined by control circuits In response to front panel or remote programming,

8-123, The VCO frequency is sent from A7 VCO to the A10 Digital board to be divided by N, If
the VCO frequency is 40,04 MHz, for example, the divide-by-N number 400.4 would be referred
to as divide by N.F (fractional N). The number 400 Is represented by N, and the fraction .4 may be
called F. Since the existing phase lock system will not allow divide-by-N to be four digits, some
additional circults are required to make the synthesizer operate at a frequency of 40.04 MHz,
These circuits are the digital-to-analog converter idescribed above in paragraph 8-118) and the
pulse remove circuit shown in figure 8-21. To prevent the nhase comparator (A3U3} output from
increasing beyond practical limits, tas described In paragraph 8-120) the "pulse remove”
technique is used. In effect, the accumulated phase difference in the fractional N control IC
A10UB! causes the divide-by-N counter to count ane extra cycle (divide-by-401) each time the
phase (ccumulator passes through unity. This has the effect of removing a cycle of VCO
frequency and the divided signal to the phase comparator is now an average of 100 kHz.
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B-124, To accumulate the phase difference within the fractional N control IC (A10UB), the twelve
least significant digits In an internal frequency reglister are added to the twelve digits In a phase
accumulator and the sum is stored again in the accumulatar, This addition takes place every 10
microseconds fonce fer each cycle of the 100 kHz referencey, Figure 8-22 shows the process for this
example,

8-125. The Frequency Register in Figure 8-22 shows a divide-by-N number of 400 and a fractional N
of 4, If the fractional part was .04, both the phase comparator output and the phase accumulator
cantent would Increase at ane tenth the previous rate, As another example, [(the fractional Nwas .9,
a pulse remove command would be required for every nine out of ten reference cycles, The
Frequency Register and the Phase Accumulator (including API ontrol) is added as illustrated to
initiate a pulse remove command to the Pulse Remove circult shown in the black diagram, Figure 8-
21

Service
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Figure 8-22. Phase Accumulation

8-126. FRACTIONAL N COUNTER. The divide-by-N (Fractional N) counter consists basically of
three presettable counters In serles, shown in Figure 8-21, The counters for the two most signit.zant
diglts (of the three-digit divide-by-N number} are decade counters. The least significant cour,er
cansists of a divide-by-five counter and a divide-by-two prescaler which can be controlled to ivide-
by-three as necessary. Presettable counters are used because divide-by-N must be varfable, as
explained in the following paragraph.
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8-127.  The preset number that is loaded inta the counter in BCD thinary coded decimal) fornyis the
nine’s complement of the divide-hy-N number, Divide-by-N is determined by the first three digits of
the VCO frequency. For example;

Example 1 Example 2
VCO Frequency  ..vvivins, vreveraress 40000 000,0 Hz 30 700 000.0 Hz
DIVIdQ'by"N PEAREE RS R L R N A A ) 400 301
Subtract divide-by-N from 999 (in A10U8)
to determine the 9's complement ........ 999 999
Dl\'ld(‘-by-N ----- N LN NN m 301
9s complement ..., 599 698

8-17  The divide-by-N counter begins at the preset number (599 in example 1), counts to 939 and
then reloads the same number unless a new frequency has been programmed. One output pulse
occurs for each time the counters reach 999, Consequently, if 400 VCO cycles (59910 999} are counted
for every output pulse, VCO has been divided by 400. The output pulse is derived fram the bias pulse
issued by fractional N contral IC A10U8. To prbvide the proper stable relatfonship to the VCO signal,
this pulse Is clocked first by VCO+ 10, then VCO + 2, then finally by VCO.

8-129. In example 2 above, divide-by N is 301, so the counter must count 301 VCO cycles during

each reference perfod, Normally only an even number of cycles could be counted hecause the least

significant divide-by-five counter Is counting VCO + 2 from the prescaler, Therelore, to count an

odd number, the prescaler is forced to count one additional pulse during each reference periad, To

accomplish this, the pulse remove clrcults are enabled when the least significant (BCD) bit of the least

significant diglt of the preset number Is even, as s the case in example 2 (dectmal 8 = binary 1000}

Then the negative-going pulse from preload one-shot U15A,D changes the prescaler to divide-by ‘
three for one cycle. The pulse remove action associated with fractional N is independent of and in

addition to the odd number count,

8-130. Chip Clock Counter U78 divides the prescaler output by five and sends the Chip Clack to
fractional N control U8, to clock data in and out of the four internal shift registers, The other output
(Q) of U7B clocks the Cycle Start FF and the first section of the output synchronization circult U4B.

8-131, Cycle Start FF U9B Is set by the output of Preload FF U208 and is cleared by the next trailing
edge of the Chip Clock signal. A cycle start pulse occurs at the tizae the divide-by-N least significant
digit is preloaded, which is once every reference perfod. Cycle start is used 1o initiate operations
within fractional N control UB. It is alsc used to set the pulse remove circuit when divide-by-N is an
add number,

8-132. CONTROL SIGNALS. Several control signals are received by fractional N control UB and
assaciated output buffer U14, These signals are fram the processor via the data bus or A5 Control
Decader dircults, These signals are described as follows:

3. Instruction Valid 1INV}, INV Is from A5 Decoder circult and Is pulsed high when a valid
instruction is an the data bus. Data must be valid at the positive edge of INV and s latched in on
the negative edge, Execution begins when INV goes low (see Figure 8-23),

b.  External Clock (EC), EC s from A5 Decoder circuit and is pulsed high when vaiid data is on the
data bus, Data Is shifted in on the positive edge, EC must remain Low until It [s used to shift in
data,

8-30
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Figure 8-23. A10U8 Control Signals

Fractional N Bus Enable (FNBE]. A Low FNBE signal enables output buffer A10U14. This
buffer drives A10U8 output data bus (LDG-LD3J) and provides the YCO Qut-ol-Range
(OOR) signal.

Sweep Limit Control (SLC). A High SLC signal enables the sweep width limit capabllity of
fractional N control UB. This causes the N.F synthesizer 1o stop sweeping and generate a
Sweep Limit Flag (SLF) when the Stop frequency is reached. iRefer to the description of SLF
under QUTFUT SIGNALS below.) SLCis Law near s marker frequency so an SLT s generated
to provide a marker indication but the synthesizer will continue sweeping.

Low Data 0to Low Data 31LD0-LD3). The LDO-LD 3 data bus connects fractional N contrul UB
to the processor. Instructions are clocked in by the INV signal, and data Is clocked in by the
EC signal, The data bus lines also serve as data outputs when data is required by the
pracessor, Output buffer U14 is enabled by FNBE,

8-133. QUTPUT SIGNALS, The fractional N control U8 provides a Sweep Limit Flag to penerate
an interrupt and a VCO Out-of-Range signal via the data bus to the processor.

a.

Sweep Limit Flag (SLF). The fractional N control UB generates a High to Low transition when
a specified frequency Is reached while sweeping. This frequency can be used for a marker,
the sweep stop, or the sweep-retrace stop, The SLF signal is sent to AB 10V Ramp board
imarker Generator and to A3 Keyboard/Display Interrupt circuits to Initfate the interrupt to
the processor, SLF is in an indeterminant state until ane chip reference cycle (10
microseconds) after the Sweep Up (Down) instruction. This signal must be disregarded
before this time,

Voltage Controlled Osclllator Out-of-Range (VCO QOR). The VCO OOR signal Is
generated on the A7 VCO board, This signal is sent through buffer A10U14 to the data bus
on I D4, The signal goes High whenever the tuning voltage from A9 Analog to A7 VCO Is
ouside the range -4.8V ta 12,1V, Thessignal Is output on the data bus when the FNBE signal to
AT0UT4 [s Low.

8-31
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8-134. A11 Muin ROM/Bulier ‘

8-135.  Asshown in the block diagram, Figure 8-24, and the schematic diagram, Figuire 8-34, the
A1 Main ROM/Bulfer assembly caontains four 4K ROMs that provide memory for the
microprocessor which Is located In the 5342A tor 5343A), The memory map is divided into two
sections, halfis in the 5342A tor 5343A) and half isin the 5344A. Thelogic state of address line LA15
is used to contral which half is being used, as described below In paragraph 8-139. A separatessel
of data bus drivers is used between the ROMs and the 5342A tar 5343A) to provide separation of
the data bus within the 5344A so the ROMs can be providing program Information to the 5342A
{or 5343A), while the 5344A data bus is In use roviding for the functions occurring within the
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Figure 8-24. AT1 Main ROM/Buffer Block Diagram

8-136. ADDRESS LINES {LAO-LA15). The ac'* xs lines LAO-LA1S from the 5342A (or 5343A)
microprocessar are connected to the rear panel PROCESSOR INTERFACE connector on the 5344A
via a ribbon cable jumper connected between the instruments. The ribbon cable jumper provides
the interface between 1he instruments and contains address lines, data lines and control lines. The
signals are connected from the rear panel via another rinbon cable inside the 5344A to cannector 15
on A13 Motherboard, then via traces to connector XA11B, as shawn in the motherboard wiring
diagram, Figure 8-36, and in the battom view of the instrument, Figure 8-6.

8-137. TheLA12and LA13 address lines are decoded by Ui4to provide the chip select Inputsta the
ROMs, The LA14 and LA15 address lines are sent through gate circuits U15, U10C, F, and U13A,B to
provide the enable signals to U9 line drivers (to the 5342A or 5343A) or to data bus transcelvers U1
(between the 5342A or 5343A and the 5344A), The Phase 2signal combines with one of the outputs of
U15 to enable elther U9 line drivers or U11 transcelvers to transmit data on the data bus, The data
from the ROMs is sent through line d*ivers U9 to the 5342A (or 5343A) and the data from the 5342A {or
5343A) s sent through transcelvers L 11 to the decoders on A4 and A5 boards of the 5344A,
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8-138.  Address line LA15 also goes from U10A 10 hex inverter U12 to send the Low External ROM
(LXROM) signal to the 5342A (or 5343A] processor baard. This disables the memory while the 5344A
memory Is I us., The U12 inverters also process the Low Reset (LRST) and Low Interrupt Request
(LIRQ) signals, The LRST Is generated from the circult of A11U3D when pawer up accurs and is sent to
the 5342A (or 5343A) via U12 and diode CR3 and Is sent 10 the 5344A via CR2 The diodes provide
isolatlon between the instruments, A power-up condition from efther instrument will generate a
reset, The LIRQ signal is generated on the A3 Keyboard/Display Interrupt board and sent via U12to
the processor [n the 5342A ior 5343A),

8-139. The Low Valid Memory Address (LVYMA)} and Low Read (LRD) signals from the processor
(Figura 8-34), are sent through inverters U3E,C and UT0 D,E, to the A3, A4, and A% board circuits, The
LRD signal s also sent from U10D to transcelver U11 as an enable to control the direction of dat~ flow,

8-140, The Phase 2 signal from the pracessor Is sent to flip-flop A11 U2 to develop Phase 2 M
(modified), These signals are supplied as clock signals to the A3, A4, and A5 board circults,

8-141. A12 Power Supply, A13 Motherboard, and A14 Power Line Module

42. The schematic diagram of the A12, A13, and A14 power supply circults Is shown in Figure 8-
35. The A14 Power Line Module Is mounted an the rear panel of the 5344A and cantains a connector
for a power cable, a fuse, and a pe card, The pe card can be inserted In any one of four positions to
select 100-,120-,200-, ar 240-volt ac operation. The power line madule Is described in detall in

paragraph 2-6,

8-143. The output of A4 Power Line Module (Figure 8-35) Is cannected through the LINE OFF/ON
switch and 51 thermal switch to the primary of T1 transformer. The output of the secondary of the
transformer is connected through diode full-wave rediifiers and filters to voltage regulator circults.
The diode reaiflers are maunted on A13 Motherboard, with the exception of CR1 on the main
chassis, The output of CR1ls cannected thraugh an overload protection circuit to the 5-volt regulator
circuit, The overload protection circuit consists of zener diode CR7 and SCR Q2. If the voltage
selector pe card in A14 Power Line Module is not in the proper pasition when the power mains input
fs 200 or 240 valts ac, the SCR will fire and blow the protective Tuse A14F,

8-144, +5V REGULATOR, Serles pass transistor Q2 receives the unregulated volage through fuse
A12F1, The regulated voltage at the emitter of transistor Q21s contralled by the +5 volt regulator U,
Transistor Q1 provides current amplification. The « stput of the regulator is adjusted by variable
resistor A12R11, and the oulput Is protected at the level set by zener diode CR1(5.62V), Above this
voltage level SCR Q1 fires to blow protective fuse A12F1

B-145. +15V REGULATOR, The +15V regulator input is rectified by diode bridge CRS, filtered, and
applied to +12V regulator U4. The +15V output s adjusted by variable resistor A12R2,

B-146. ~15V REGULATCR. The -15V regulator input Is rectified by diede bridge CR1, filtered, and
applied to ~12V regulate* U3, The ~15V output Is adjusted by variable resistor A12RS.

8-147. ~5.2V REGULATOR. The -5.2V regulator input s rectified by diode bridge CR5, filtered, and
applied to =5V regulator U2, The -5.2V output Is adjusted by variable resistor A12R16,

8-148. A13 MOTHERBOARD. In addition to the power supply components described in the
preceding paragraphs, A13 Motherhoard also contains the XA (assem bly number) connectors for
the plug-in printed circuit 2ssemblius (cards) and interconnections between the cards. Thecomplete
interconnection diagram, including signal mnemonics, Is shown in Figure 8-36.

bR AL
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8-149. LOGIC SYMBOLS d

8-150. Loglcsymbols used in this manual conform 1o the American National Standard ANSE Y 32.14-
1973 1EEE Std, €1-1973), This standard supersedes MIL-STD-8068. In the followtng paragraphs loglc
symbals are described,

8-151, Logic Concepts

8-152.  The binary numbers 1 and 0 are used In purelogic where 1 represents true, yes , or active and
0 represents false, no, or Inactive. These terms should not be confused with the physical quantity
te,g., voltage) that may be used to implement the logic, nor should the term “active” be canfused
with a Jevel that wrns a device on or off, A truth table for a relationship In logic shows (implicitly or
explicitly) all the comblinations of true and false input conditions and the result wutputs, There are
only two basic logic relationships , AND and OR, The following Hlustrations assume two inputs (A and
B3, but these can he generalized to apply to mare than two inputs,

AND
EQUIVALENT
\ SYMBOLS " TRUTH TABLE
B D—? A BLY Y istrueif and only It A Istrue and B is brue 1 or more
LI generally, it all inputs are true:.
L 1] '] ,
Ay & v ¢ 1o Y=1tllandonly W A=1and B =1,
B o ofo Y=/+8 L‘]
OR
EQUIVALENT
SYMBOLS TRUTH TABLE
—1 >1 y A BlyY - t
— - Y 15 true [f and only if A is true or B is true 1or more
, I generally, if one or more inputs: is 1are true:,
Armat N Y=1t1ifandonlyilA=10rB=1.
el 21 v o] Yersg >
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8-153. Negation
8-154. In logic symbology, the presence of the negation indication symbol o provides for the
representation of the logic function Inputs and outputs in terms independent ol their physical

values; the 0-state of the input and output belng the 1-s1ate of the symboal referred 1o by the symbol
description.

NOTE

'n this manual the logic negation symbol  Is NOT 1.5ed.

1

EXAMPLE1 . TRUTHTABLE
. __J ; A D2 Says that Z s not lrue |t Als true and Bislrue orthat
S D_z S I Zlstrueil Aond Barenotbothtrie, 2 =ABerZ=A .
. ; ': . +B. Thisistrequenty refarred tons NAND 1tor NOT
S L o o ' ANDJ- K L ‘ S : '
!

J
} o

. . ' ) ’ ‘ ) . . 'l .
EXAMPLE 2 TRUTH TABLE - o
' S 2 . SaysthatZist-yell Aisnottrueorif Bisnottrue. 2=

A B
- Y 1 ‘A +B. Note that this truth table (s identical to that of
: ::@g—z Voo |y " Example 1. This loglc equalion s merely a DeMorgan's
1 R o 3|0 transtarmation of the equations in Example 1, The
. o o o1 symbaols are equivalent.
;
L ) ‘ ‘ ! !
EXAMPLE3 ~ . tRutHTABLE ' '_ S
_ — ‘ .
A-—-‘l ' z | i
| 21 )0mez R B = -
— ] v ofo Z=A+BorZ=AB. 1
' vy v | :
\ o 0 )
\ [
EXAMPLES — rpuirame .
. - 1 A_B .Z2="A +B, also share common truth lsble and ond
- A=Q & 2 vy o are equivalent transiormations of each other. The
A—Q oy ' ool . NOTOR/{ormExample 3t is frequenlly relerred {o .
. ‘ - 8 "’ " as NOR, ; _ ‘
o 0 ’ d
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8-155. logic implementation and Polarity Indication

B-156,  Devices that can pertorm the basic logle tuncitons, AND and QR, are called gates . Any
device that can perform one of these functions can also be used to perform the other if the
relaionship of the input and output voltage levels to the logic variables 1and Qs redefined sultably.

8-157, In decribing the operation of electronic logic devices, the symbol H is used to represent a
"high level,” which is a voltage within the more-positive tless-negative) of the two ranges of voltages
used to represent the binary varfable, Lis used to represent a "low level”, which Is a voltage within the
less-positive tmore-negative) range,

8-158, A function table for a device shows (mplicitly e explicitly) all the combinations of input
conditions and the resulting output conditions,

8-159, In graphic symboals, inputs ar outputs that are active when at the high level are shown
without polarity indication. The polarity inccatar symbal denates that the active tone} state of an
input or output with respea to the symbal to which it is attached Is low level,

NOTE

The polarity Indicator symbo  f, Is used n this manual,

EXAMPLE & _
. DEVICE #1 DEVICE #2
FUNCTION‘TABL_E FUNGTION TABLE
A B | vy| A By
W o H [N R Assume two davices having the follawing function
U e N I lables
T L M wm :
L L L L [ i
POSITIVE LOGIG. _
DEVICE #1 DEVICE #2 By assigning the relationships H = 1, L = 0 at bath l

input and output, Device #3 can perlorm the AND

A—] ‘ A-—4| function and Device #2 can perform the OR function,
& wy 21 p—v
B b~ = Such a conslstont assignment is referred to us

positive fogic.

!

NEGATIVE LOGIC.
Ailarnatively, by assigning the relalionship H = 0:

DEVICE 11 DEVICEX2 L=y al both input and output, Device #1 car er-
form the OR function and Device #2 ¢can periorm the

J Ay Al
N 21 y u_b._&)xv AND funclion. Such a consistent assignment is re-
8 - ferred to as negalive logic, :

8-36




Neultel 5 AN

B-160. MIXD LOGIC. The use of the polaity indicator symbol on sme inputs @ B )
antomatically Invokes a mixed-logic convention. This ks, positive logic is used at the inputs and
outputs that have po.rity Indicators,

EXAMPLE 6 This may be shown
olther of Iwo ways:

FUNCTION TAGBLE ot
}-; Nale the equivalence of these symbaols lo Examples

L — ! and 2 and the fact thal the function table Is o
: : :; positive-logic translationH =1, L =0) of the NAND
L KN A truth table, and also note that the fupction lable Is
L L |H @——z the negative-logic translatton {H » 0, L = 11 ol the
" NOR truth lable, given in Example 3.
t
EXAMPLE 7 This may be shown
! elther of Ilwo ways:
FUt:CTISN TZABLE n-!}_z Note the equivalence of these symbols to Examples
-4 3 and 4 apd lhe fact that the funclion table Is a
: ': :: positive-taglc translation: H =1, L = 0 ol the NOR
Lokt At ~ truth tshle, and also note that the funclion tatte is
L ot ln B_; the negative-logic translation 1H =0, L = 11 of Ihe
D> NAND truth table, given in Example 1.

8-161, It should be nated that one can easily convert from the symbology of positive-logic merely
by substituting a polarity indicator « 0N ) for each negative indicator 101 while leaving the
distinctive shapes alone. To convert from the symbology of negative-logic, a polarity indicator
( > is substituted for each negation Indicator (O} and the OR shape (s substituted for the AND
shape or vice versa.

B8-162. Itwas shown that any device *hat can perform OR logic can also perform AND logicand vice
versa, DeMorgan's transformation s illustrated in Examples 1 through 7. The rules of the
transformation are:

1. Ateach input or output having a negation 1 Q) or polarity t O  ndicator, deletethe indicator,

2. At each Input and outy st not having an indicator, add a nesation ( Q) or polarity | DN )
indicator.

3. Substitute the AND symbal ( [ )forthe OR symba! ¢ [ ) or vice versa. These rteps Janot
alter the assumed convention; positive-logic stays positive, negative-logic stays negative, and
mixed-logic stays mixed.

B-163. The cholce of symbol may be influericed by these consideratians:

{1} The operation being performed may best be understood as AND or OR, (2) In a function more
complex than a basic gate, the inputs will usually be con fdered as inhzrently active high or active low
(e.g,, the ) and Kinpuis of a i K flip-flop are active high : nd active low, respectively), (3} Inachoiceof
logic, understanding and the writing of logic equation, are often facilitated if active low or negated
outputs feed Into active low ur negated inputs,

Sersie
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8-164. Other Qualifying Symbols q

B-165. Other qualifying symbols are required to depict complex logic diagrams. Some of the other
symbols are as follows:

E L'iynamic Inbut aclivated by fransition from & low level to & high leval. The
v opposite transition has no sffect at the output. '

s Dynamic input activated by transition from a high level to a low level. The
! oppasite transition has no efect at the oulput. ,

Exclusive OR function, The odtput will assume its indicated active level if

=1 |— andonlyif one and only one of the inputs essumes its indicated active level,

Inverting function. The output is low if the input Is high and itis high if the.
. Input Is low. The two symbols shawn are equivalent,

-

Noninverting function, The output is high if the input is high and it Is low |
ﬂ

the input Is low, The two symbols shown are equivalent. ‘

o — OUTPUT DELAY. The output signal is elfactive when the input signal

-l returns to its opposite state,
;_f -',_;. EXTENDER. Indicates when a loglc function increases (extends) the
L J number of inputs to another logic function.

FLIP-FLOP. A binary sequential element with two stable states: a set (1)
* h_  State and areset (0) state. Quiputs are shown in the 1-state when the flip-
- Hlop is sel, In the reset state the outputs will be opposite to the set state.

RESET. A 1 input will reset the lip-flop. A return to 0 wili cause no further
effect,

SET. A 1input will set the flip-fiop, A return to O will cause no furthereffect.

. TOGGLE. A1 input will cause the flip-flop to change state. A return to O will
- cause no lurther actlion, '

J INPUT, Similar to the S input except if both J and K tsee below! are at'1, ‘
the tlip-tiop changes.




Model 53445
Service
Iy r.. - ‘
—'ﬁ ~ KINPUT, Simliar to the R input {see Reset),
- D INPUT (Data), Always dependent on another input 1usually C). When the
"'L:_ Cand Dinputsareat1, the flip-flop will be set. When the Cls 1 and the Dis0,
) the flip-flop will reset,
—~ . ‘
~ A ADDRESS. Address symbol has multiplexing relationship at inputs and .

L. demultiplexing relationship at outputs,

8-166. Dependency Notation “C” “G” “y'* “g»

8-167. Dependency notation is a way to simplify symbols for complex IC elements by defining the
existence of an AND relationship between inputs, or by the AND conditioning of an output by an
input without actually showing all the elements and Interconnections Involved. The following
examples use the letter “C” for control and "G" for gate. The dependent input is labeled with a
number that s elther prefixed (e.g.,1X) or subscripted {e.g.,X1 ). The both mean the same thing, The
letter “V" Is used to indicate an OR relationship between inputs and outputs with this letter (V). The
letter "F” indicates a connect-disconnect relationship, If the “F” (free dependency) inputs and
outputs are active (1) the other usual normal conditions apply. If one or more of the “F” inputs are
active (0), the related “F” output is disconnected from Its normal output condition (it foats),

G) . The input that controls or gates other inputs is labeled with a“C" ora "G",
: " followed by an identilying number, The controlled or gated input or output |
Is labeled with the same number. In this example, 1" Is controlled by "G1",

Gt : )
X When the controlled or gated input or output already has a functional label
S8 (XIsucad here), that label will be prefixed or subscripted by the Identifying
o numbaer. k
1% . !
o !
. N 4 ‘
[ It ‘a particular device has only one gating or control input then the
1L icentifying 1iumber may be eliminated and the reialionsh[p showr. with a
subscript, P
G1 i : : .
?gx Mfthe Inputor outputisalfected by more than one gate or contral input, then
the identifying numbers of each gate:or control input will appear in th}
Gt - prefix or subscript, separated by commas. In this example "X" is controlled
23 2 . by IIGIII and llGalI' 4 :
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6-168. Conlrol Blocks ‘

B-169, A class of symbols for complex logic are called control blacks, Control blocks are used to
show where common contral signals are applied to a group of funciionally separate units, Examples
of types of cantrol blocks follow:

REG Register contro! block. This symbol Is used with an associated arrayoftlip-

flop symbols to provide a polnt of placement for common function linas,
such as a common clear,

meHTy, . | Shiftregister control block. These symbols are used with any array of flip-
LEFT flop symbols to form a shift register. An active transition at the inputs causes.
left or right shifting as indicated.

ather circults serving as a binary or decade countar, An active transition at
the +1 or -1 input causes the counter to increment one count upward or
downward, respectively. An active transistion at the * Input causes the
counler o increment one count upward or downward depending on the
input at as up/down control, '

‘Counter control block, The symbol is used with an array of flip-flops or ‘

1]

Selector cantrol block, These symbolsara used withas array of OR symbols
to provide & point of placement for selection (S) or gating (G) lines. The
selection lines enahle the input designated 0, 1, ,..n each OR function by
means of a binary co‘i= where S0is the least significant digit. If the 1 level of

SEL these lines [s low, polarity indicators ([\) will be used. The gating lines have
16t | an AND relation with the respective input of each OR function: G1 with the
) inputs numbered 1, G2 with the Inputs numbered 2, and so forth, If the

¥ Gy enabling levels of these lines s low, polarity indicators () will be used.

Qutput selector control block. This symbol is used with a block symbol
having muitiple outputs to form a decoder. The selection lines enable the
outputdesignated 0, 1, ....n each block by means of a binary code where S0
is the least significant digit, If the 1 level of these lines Is low polarity
indicators () will be used. :

QUTRLY

SEL
50

EL

| |
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f

>t

— Selector control block used to simplity AND portion of a quad AND-OR

bl

. select gate. When G1 Is high, the data presented at the "1” inputs wiil be
gated through, When G2 is high, the data presented at the 2" Inputs will be

Jiill

>\

IR AR R

21

— gated throunh.

Register control block used toiliustrate a quad D-type latch, Thereisacom-
mon active low reset (R), and a common edge triggered control input (C).

FF

L Since there Is only one dependency relationship, the controlling input s

~—]0p

FF

L not numbersd and the controlled functions (D} are subscripted with a

~—4Pe FF

= C (control). These inputs are sometimes shown as "DC” or "CD",

P

FF "

Shift register control block used to show commen Inputs lo a bidirectional
shift register, Notice that " 2m” means shilt the contents to the right or down
by "m" units, Note: it m=1, it may be omitted. Inputs "a" and "b" are each
single IC pins that have two functions. Input “a" enables one of the inputs
___ to the top D-type flip-flop 11D), and also shiits the register contents down
ane unit. Input “b" enables one of the inputs to the bottom filp-fiop {2D), and

c1,23
FF 1

— also shifts the register contents left {up) one unit. Input "¢” loads all four

c1,23
fFoA

|__ fiip-flops In parallel (3D). input “d" is a common resel. The output delay
indicator is used because these are master-siave {lip-flops.

31,23
FF

_—

Cbunter‘c:onlrol block used to show common inputs to a Presettable Decade
Up/Down Counter. Notice that " +m" means count-up (Increment the count)
by "m"; "~m" means count down by "m". Note: if m=1, it may be omilted,

Slnce the D-type {lip-flops are master-slave, the output delay indicator is
" used, The "=8", +1, and "=0, -1" notation defines when the carry and bor-

— row outputs are generated. They also define it as a decade counter; a binary

.counter would have carry indicated with *=16, +1" Flip-tlop weighting Is
[ Indicated in parenthesis,

.
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8-170, Complex Logic Devices

8-171. Loglc clements can be combined to produce very camplex devices that can perform mare
difficult functions. A contral block symbol can be used to simplify understanding of many complex
devices. Several examples of complex devices are given here,

2=l
—i{n
o8

b

'rr

Relerence Designations
AU, ABUS, ABUTS,
A9U2, A10U4
Part Number
1820-1112
SN74LS74N

Description: DUAL D-TYPE FLIP-FLOP

The dual D-type flip-flop consists aof two independent D-type flip-flops. The
information present at the data (DC) input is transferred to the active-high and
active-low outputs on a low-to-high transhtion of the clock {C) input, The d2ta input
is then locked out and the outputs do not change again until the next low-to-high
transition of the clock input, The set {5} and reset (R} inputs override all atherinput
conditions: when 5is low, the active-high autput is forced high; when R is low, the
active-high output is forced low, Although normally the active-low output is the
complement of the active-high cutput, simultaneous low Inputs at the set and reset
will force hoththe active-Jow and active-high outputs to go high atthe same time on
some D-typae flip-flops. This condition will exist anly for thelength of time that both
set and reset inputs are held low. The flip-flop will return to some indeterminate
state when both the set and reset inputs are returned to the high state,

Relerence Designations

2 AU1, AT0U13, ATOUT7
-t Part Number
1820-1196
--% —-g—- SN74LS17AN
—-ﬁw tD --:-g- Descriptions HEX D-TYPE FLIP-FLOPS
L gg - Information at the D-inputs is transfered to the outputs on the positive-going edge
%’a of the clock pulse (pin 9). Clock triggering occurs at a particular voltage level. The
hex {lip-flops have single outputs,
"y
1) I 0
) [\ e A #]
_ [} rl-u:—a
(= XCYR
T
=eih T oftan - Reference Designations
e} e A3U4, ATUTT
St e Part Number
-~ 7 : ; T 1820-2075
- 12 -
==l H =3 SN74LS245N

8-42

Description: OCTAL BUS TRANSCEIVERS

The octal bus transcelvers provide two-way communication between data busaes.
The direction of data flow depends upan the logic level at pin 1, Pin 19 {HIGH) can
disable the flow and isolate the buses.
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P Reference Designations
Ep AJUS, A5U3
] e Part Number
u *t 16201216
3 |
ip—  Description: DECODER/MULTIPLEXER
B The binary-welghted inputs t1,2,4) are decoded 1o pravide the output when the
optie  enable inputs pins 4 and 5 are LOW and pin 6 is HIGH,

By

bl b

ua uze Reference Designatlons
g e 2 on A3UB, A1U5,

11 =4 = A11U7, A11U9

rz e L3 = Part Number

Fo P> - £ p- 1829-2024
e SN74LS244N

Descriptiont OCYAL BUFFER AND LINE DRIVERS

The octal bulfers and line drivers are used toImprove the performance of the three-
state memory address circuits, A LOW on the enable pin (1 or 19 allows cach
element to transfer input data from the address bus to the cutput. Hysteresis at the
fnputs improves nolse margins.

ney ?‘8 Reference Designations
U ASUZ, ATTUNM
Part Number
5 "% 1820-1216
v 7 e SN74L5155N
Tt
opZ Description: DUAL 2-LINE TO 4-LINE DECODER
sp=+  Thedual 2-line to 4-line decoder all aws the binary-weighted Iinput (pins 3and 13)10
:p=~  select and routeinput data tpin 1 or 15)tothe appropriate output, when enabled by
(% the strobe (pin 2 or 14 LOW,)
b
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Relerence Designatlons
ASU10, ASUI2, ASU1S
Part Number
1820-1729
SN74LS259N

The B-bit addressable latch is used inthis application as a 3-of-8 decoder with active-
high outputs, The addressed autput will follow the level of the D-input with all other
outptts LOW. The mode of operation depends upon the logic level at pin 14
tenabler and pin 15 iclears.

Reference Designation
ASUTI
Part Number
182041987
SN7415299

The B-bit universal register uses multiplexed inputs/outpuls to provide 8-bit data
handling. Two function-select inputs ipins 1 and 19 and two autput-control inputs
ipins 2 and 3) choose the mode of operation. When pins 1and 19 are both HIGH,
synchranous parallel loading accurs. This places the three-state outputs if 1 in a
high-impedance state and permits data on the input/output lines to be clacked in,
Reading out can accur when the outpuls are enabled in any mode, A LOW on ping
clears the register. A HIGH on pin 11 provides a shift right, a HIGH on pin 18

LI provides a shift left,
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o Relerence Designatians

ABU1, ABU7, ABUS, ABU12
Part Number
1820-2096
SN74LSI9IN

The two separate 4-bit binary counters cach have a clear ipin 2.or 12) input and a
clack ipin 1 ar 13) input, The clock signal goes LOW to provide a count up 1+ 1rand
cach stage has parallel outputs so that any submultiple of the input count frequency
is avallable at the output, A HIGH on pin 2 ar 12 clears the associated stage.

Reference Designations
ABUS, ABU14
Part Number
1020-14130
SN74LS161AN

The synchronous presettable decade counter has four master-slave flip-flops that
are triggnred on the pasitive-gaing edge of the clack pulse ipin 21, A LOW al the
load Input (pin 9) disables the counter and causes the outputs to agree with the
setup data after the next clock pulse regardless of the levels at the enable inputs
(pins 7 and 10), The clear function (pin N is asynchronous and a low level clear input
sets all outputs low regardless of the levels of the clack, load, or enable inputs. Both
count enable Inputs 1pins 7 and 16) must be HIGH to countand the pin 10 inputisfed
farward to enable the carry output (pin 15).

Reference Designations
A10U1, AT0U10
Part Number
1820-0629
SN745112N

The dual J-K clocked flip-flap consists of two identical, separate flip-flop circuits.
When preset (pin 4 or 10} and clear (pin 14 ar 15) are HIGH, a HIGH level at the clock
ipin 1 or 13} Input enables the ] and K inputs and data will be accepted. Input datais
transferred to the outputs on the negative-going edge of the clock pulse. The preset
or clear inputs, when LOW, set or reset the outputs regardiess of the levels of the
other inputs,

8-45
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"y Relerence Designations
——ti— , AT0U12, AlOU1S
via a0l Part Number
=] 1820-1279
To |2 ”‘E SN74LS190N
] -
e FETET ' The synchronous, reversible up/down counters have four masterslave fip-flaps
° that are trigger.d on a low-10-high transition of the clock input tpin 14), il the
TN - SVIH enable input ipin 4} [s LOW. Direction af the caunt Is determined by the logic level
—Pﬁ o of the up/down Input (pin 5). Pin 5 LOW causes a count up, pin 5 HIGH causes a
" 2, count down, The outputs may be preset to cither level by placing aLOW on the load
;E ¢ input (pin 11, and entering the desired data at the data inputs (pins 9, 10,1, 15}, The
ﬁ',".b,, ripple clock (pin 13) produces an output pulse when an overflow or underflow
FAN1J condition exists, The maximum/minimum count output (pin 12y Is used to
v accomplish look-ahead operation.
i
i
1 v Rel Dest
|42 cference Designations
2o AT1UZ, AT1U4, AT1UG, AT1UB
i Part Number
p—1 05344-B000X
25545
el Read-only memory with 4096 addresses, Address selection is determined bythe 12-
bit address input in the upper left corner of the cantrol block. A HIGH on pin 21and
— 1 | 2 LOW on pin 20 enables the three-state (F) outputs for the addressed memory
3 ﬁ: locatlon,
SRS 1}
v
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8-172. TROUBLESHOOTING

8-173. Troubleshoating procedures are provided n Tables 8-2through 8-17 aslisted below, The
tables start with procedures to isolate a problem 1o the 5342A (or 5343A} counter or the 5344A
when the instruments are cannected to form the 53445, The next table contains troubleshooting
for the 5344A and the tables that follow contaln procedures for each of the assemblies of the
5344A. The tables are in the following arder:

Table 8-2, 53445 QOverall Troubleshooting

Table 8-3, 5344A Troubleshooting

Table 8-4, Kernel Troubleshooting

Table 8-5. A11 Main ROM/Buffer Assembly Troubleshooting

Table 8-6, A5 R/W Memory/Decoder Assembly Troubleshooting
Table 8-7. A3 Keyboard/Display Interrupt Assembly Troubleshooting
Table 8-8. A1 Keyboard/Display Assembly Troubleshooting

Table 8-9. Diagnostics

Table 8-10. Phase Lock Loop Overall Troubleshooting

Table 8-11. A4 HP-IB Interface/Ramp and Z-Axis Assembly Troubleshooting
Table 8-12. A6 Main Loop Assembly Troubleshooting

Table 8-13, A7 VCO Assembly Troubleshooting

Table 8-14. AB 10 Volt Ramp/Timebase Assembly Troubleshooting
Table B-15, A9 Analoy; Assembly Troubleshooting

Table 8-16. A10 Digital Assembly Troubjeshooting

Table 8-17. A12 Power Supply Assembly Troubleshooting

WARNING

TROUBLESHOOTING PROCEDURES REQUIRE INTERNAL
ACCESS TO THE INSTRUMENT WITH THE PROTECTIVE
COVERS REMOVED, THESE PROCEDURES SHOULD BE PER-
FORMED ONLY BY SERVICE-TRAINED PERSONNEL WHO ARE
AWARE OF THE HAZARDS INVOLVED.

NOTE 1

Whenever repalrs or adjustments are made, the instrument
should be checked for proper performance. Refer to the
Adjustments in Section V and the Performance Tests in Seciion
v, :

CAUTION

Integrated clrcults can be damaged by electrostatic discharge.
Use the following precautions:

DO NOT wear clothing subject to static charge bufldup, such as
wool or synthetic materials,

DO NOT handle integrated circults In carpeted areas,

DO NOT remove the circuit from Its conductive foam pad untif
you are ready to install it.

AVOID touching the circuit leads. Handle by the plastic package
only.

ENSURE that static sensitive devices or assemblies are serviced at
static safe work stations, and are stored in static shielding
containers.
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Table 8-2. 53445 OQverall Troubleshonting

1

2

4.

isolate the faull 10 the 5342A/5343A or the 5344A, a5 follows:

Power up the counter;

a. Il the counter does nol power up properly as described in step 1, Table 8-5 of the
counter service manual, praceed with Table 8-5 roubleshooting informatian.

b, Perform the Qperation Verilication in Section IV of the service manual if any repairs
ar adjustments are made,

Check 10 MHz FREQ 5TD OUT from counter - route around from back panelta [ront panel
low frequency Input part {BNC connectar), Place the impedance select switch in the 5¢-ohm
position and place the range switch In the 10 H2-500 MHz position, The counter should
display 10 MHz (£1 Hz) for a 1 Hz resolution setting.

Check IF OUT from counter — use a counter or an Oscope which will be ableto count inthe
IF range up to 100 MHz, and measure the IF signal from the rear panel, Place the 5342A
15343A) range switch in the 500 MHz-18 (26) GHz position, and input a 0 dBm CW signal at

1. 000 XXX XXX GHz (X denotes a "don’t care” diglt),

Verily that the microwave counter shows the proper frequency, then perform the following
key sequence on the 5342A/43A counter front panel:

SET SET 4

This is one of the counter's diagnastic modes which allows the user to ohserve the current IF
{requency for the input of interest. Compare the frequency displayed by the microwave
counter with that displayed by the other counter or Oscope - both displays should match,

Check rear panel interconnections:

* Check interface cable for continuity (no cuts or breaks), and verify that the pin
connector for each instrument has no bent or missing pins

* Connect Pracessor Interface ribbon cable to both instruments

* Connect counter’s IF QUT to 5344A%s IF IN using a BNC cable

© Cannect counter’s FREQ STD OUT to 5344A's 10 MHZ IN using a BNC cable

Power up the 5344A:

3. If the 5344A does not power up properly as described in Section 1l *OPERATOR'S
CHECKS" refer to Table 8-3, 5344A Troubleshooting,

b, Perform the Operation Verification in Section IV §f any repalirs or adjustments are
made,

Perfarmance Test 5342A/743A and 5344A - follow directions given for the performancetests as
given [n Sectfon IV of the respective manuals,
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The tollowing inlormation provides an overview of the approach to iraubleshooting the 5344A Source
Synchronizer,

1

NOTE

A majority ol the measurements made rely on a 5005 Signature
Multimeter, primarily because of its versatility and huilt-in data probe, it
is recommended that a 5005 Stgnature Multimeter be used as it will
climinate the need for extra troubleshooting equipment,

Remave the top cover and plates as instructed in paragraph 6-22. Note that this requires
disconnecting the interface cable 1see Figure 2-3) beiween the counter and the 5344A. Be
sure to reconnect the interface cable once the top cover has been remaved,

Apply power 1o the counter and the 5344A, and check the power supplies; each power
suppry should be within its given range:

5VSupply ooooiiiiiienrennee .. 489V 10 501V
-5.2V5Upp|y R b ..»..........-5.22\/!0 "5-1BV
15V Supply oovviaiiinninee, . 14,95V o 15.05V
=15V Supply ..ooviiiiaiiaes =15,05 to ~14.95V

NOTE

Refer to the power supply adjustments in Section V if the levels are qut
of range, or consult Fable 8-15. A12 Power Supply Assembly Trouble-
shooting if any supply is dead.

Check board continuity and connectors — it is recommended that each assembly be
removed, examined for any contamination, and reseated. If contaminztion Is present on any
edge fingers, clean both the edge fingers and the assaciated edge connector with a lint-free
cloth and an alcohal/water salution,

Proceed with verifying the operation of the kerned as described in Table 8-4, The kernel is
probably operatiopal if;

A The 5344A powers up correctly

- CW annunciator lit

= F1 button annunciator lit

— 0.000600 MHz displayed

— 10 segment luning meter has center 2 segments dimly lit

b. No errar message is displayed at power-up

¢. Diagnostics 1 and 2 can be performed trefer to Table 8-8, Diagnostics),
The kernel is probably not operational if:

2. The 5344A powers-up with random data or a blank display

b. The unit powers-up with an error message irefer to Table 3-6)

If the kernel is operational, then proceed to step 5. If not, then refer to Table 8-4, Kernel
Troubleshaaoting.

Proceed with diagnostics ta isolate the fault to a board. Refer to Table 8-8, Diagnostics and
begin with O 1gnostic 3.
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Table 8-4. Kernel Troubleshooting

The kernel for the 5344A is comprised of four assemblies: q

A1 Keyboard/Display Assembly

A3 Keyboard/Display Interrupt Assembly
A5 Read/Write Memory/Decoder Assembly
A11 ROM Buffer Assembly

These hoards must he working before any other partion of the unit can be verified for prc:fmr
aperation. The following procedure outlines the the order and manner In which the kernel should be
troubleshoot,

NOTES
* Voltage levels and Irequencies provided are TTL compatible unless atherwise noted.
* Valtage and frequency talerances are 10% unless atherwise noted.

* The front pane! ribhon cable tram the A1 Display Board 1o the A3 Keyboard/Display
Interrupt Assembly) may be discnnnected during freerun to blank the 5344A display.

* The 5344A should be switched off before removing or replacing board assemblies,
* Values given in parentheses denote 5343A levels, voltages, frequencies, and signatures,

* Values preceded by a ”~" indicate an approximate value for an unstahle voltage or
frequency,

Begin checking the operation of the heine! by verifying the signals ilevels or frequencies) as given for
the board test points, The following table gives these values and the arder in which to check them. !

FREQUENCY OR VOLTAGE IF FAULTY, SUSPECT
A1l TP1CS0): 72 Hz (108 Haz) ' t14
TP2 (¢2M) 2 7 MH2 u2
TP3 (2) 1 1 MHz Counter processor ‘

The signals at Test Points 2 and 3 should appear as shown here:

w2 ‘ .
2v/div

d2M PR

0.2 us/div
TP4 (C51) ¢ 290 Hz U4 |
TP5 (C52; : TTL HIGH )
TP6 {C53) : ~4.8 kifz Ut4
TP7 (LA15) : 180 Hz (~250 kHz) uz
TP8 (RD) : =2 kHz ~ ~10 kHz Counter processar
TP (VMA) : =113 kHz2 Counter processar
TR0 (GNDy : 0.00 V Pawer Supply
TP11 45V) : 5.0V Power supply
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A5

Ald

TP11C50) : 4.3 kHz t5 kHz) L2
TR2(CS1}: TTL HIGH (30 Hz) U2
TPY ip2) : 1 MHz All
TP (CS2) 2 TTL HIGH U2
TP5 1€S83) : TTL HIGH L2
TP6 (EDL) : TFL HIGH u10
TP? {+5¥1 : 50V Power Supply
TPG (GNL) : 0.00 V Paower Supply
TP (DDA : TTL HIGH w0
TP1 (5L0) : 976 Hz u3
TP2 {5L1}) : 488 Hz Ul
TP3(5L2) : 244 Hz U3
TP4 (5L3) : 122 Hz VK]
TP5 (IRQ) @ 35 Hz Ut
TP6 (LFPT}: 144 Hz A5
TP7 (LFP2) : 185 Hz A5
TP8 (+5) ; 5.0V Power Supply
TP9 (GND) : 0.00 V Pawer Supply

If any test points show incorrect readings for signals as dacumented
here, refer to the appropriate assembly troubleshaaoting table that
(allows,

If all readings are correct, proceed to verify operation of the A1
Assembly by checking voltages, frequencies, and signatures for this
hoard as given in Table 8-5, A11 Main ROM/Bulfier Assembly Trouble-
shooting. The purpose of checking this board first Is to establish the
validity ol the Information passed from the counter to the 5344A,

i all readings for the A1 Assembly ate correct, verify the following
assemblies in a like manner and in this order:

¢ A5 Main ROM/Bulfer Assembly
* Al Kryboard/Display Interrupt Assembly
= Al Keyboard/Display Assembly
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Table 8-5. A11 Main ROM/Buffer Assembly Troubleshooting

Turn off power to the 5344A and place the A11 Assembly on two 05342-60033 extender boards,

1, 1 the counter powers up correcly, but the 5344A does not, then check that the LRST (Low
Reset) line Is functioning properly. ‘

5342A: Monitar 5344A A11L1208) and obrerve these lovels:

Only Counter Powered Up Counter and 5344A Powered Up
20V—20Y 48V £0.2V
iUnstable)

5343A: DC levels do not provide a simple check of this line, Therefare, use an Qscope 1o laok
for the rransition of 5344A A11U12:0} lrom TTL high when the counter anly Is powered up, to
TTL low when the 5344A is first switched on, then 1o TTL high shortly thereafter.

2. Troubleshoot using Signature Analysis

3. Place the counter in freerun by following the directions glven in the service manual
under “A14 Microprocessor Troubleshooting™, Verify that the characteristic 0003
signature (probe light brightly lin occurs when +5V is probed, and that the
characteristic 0000 signature (probe light not lit} occurs when ground is probed.

b. Probe the address bus entering and leaving A11 for signatures, These signatures are
available at AT1U5/0U7,

<. Both inputs and outputs shuuld be checked. If the input signatures are not correct,
then it Is likely that the counter address information [s not beiag transferred correctly
to the 534A, the outputsignatures are not correct, then suspect a faulty buffer (U or
uz.

LI5/U7 Freerun signatures — observe that these signatures are for address lines and IC pin numbers.

Low Address Line (LA) Signature IC Pirs
0 UUUF U53,17)

1 FFFU Li515,15)

2 b487 U5i7,13

3 P760 U59,1%

4 1USH U5(2,18)

5 0355 U5i4,16)

6 U75A U516,14)

7 6F99 LI5t8,12}

8 7792 Un7,13

9 6322 U715,15)
10 7C6 U713,17)
n 6L2C U716,14)
12 4FCS U79,1m
13 AB6C Uzi8,12)
14 up2 U712,18)
15 0001 U714,16)
+5V 0003+ U5,U7120)

GND 0000 U5,U7(1,10,19)

* indicates that the probe light is NOT blinking
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Table 8-5. ATT Main ROM/Buffer Assembly Troubleshooting (Continued)

Probe the 4 Chip Select lines (C50-C53), SIignatures should be as follows:

TP1 {C50) - HAS2
TP2 (C51) - P7AA
TP3(C52) - 132H
TP4 (C53) - F4AC

If any chip select signatures are incorreat, suspect U14 and praceed to verify this 1C tand others) using
the freerun signatures given here:

PIN U9 Uto un ui3 Utd Uis
1 PACH 0001 0go3* PACF Go03*
2 3064 12521) 0002 0003 0002
3 aupP2 PACU 486C
4 U618 (6319) uP1 0003 UP2
5 PACU 0003* 0003*
6 947U (402P) PACF 0000* 0003 PACU
7 0000* 0000* 0003° 0000*
8 FOUB (AU16) 0003+ 0000+ 0qo0* PACH
8 0000* F4AC 0003°

10 0000* 0000° 1000* P7AA 0co3®
N CCFH (FO2)) 00g3° PACH T32H
12 PACP PACP HA92 0002
13 U40C (9ACT) PACH 0003 4FC9 SUP1
4 0003* 00 PACH 00g3°
15 FHAS 1234A) eoag* 6ago*
16 0003+
17 P279 {1HF7)
18
19 PACH PACU
X 0003 0003*
f
NOTE

Blanks indicate unstable or meaningless sigr stures,

* incicates that the probe light is NOT blinking.

If incorrect signatures are encountered, backtrace along the signal path from output to input until a
device is found where the Input shows a carrect signature, but the output shows anincorrect one. This
patticular I1C s likely to be the cause of the faul,

3. ROM Data Check — ROM data Is verified on power-up by a checksum test. If an incorrect
checksum Is ohtained, Err 13 will appear in the display with the component designator of the
faulty component,
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Table 8-6. A5 R/W Memory/Decoder Assembly Troubleshooting

Turn off power to the 5344A and place the A5 Assembly on two 05342-60033 extender boards, ‘

1. Troubleshaot using Signature Analysis
Check validity of contral signals generated from control registers U10 and U34.

Place the counter in frecrun by following the directions given in the service manual under

“A14 Microprocessor Troubleshaoting”, Verily that the characteristic 0003 signature (prohe

light brightly litt occurs when +5V is probed, and that the characteristic 0000 signature (probe

nght notdlil) occurs when ground Is probed. Power up the 53444, and place the 5005 in the
Hz mode,

3, Freerun sets U10 outputs high — Verity that output pins are TTL high as indicated br‘
a brightly lit 5005 probelight, That Is, pins 4,5,6,7,910, 11,and 12should be TTL hig
during freerun.

b. Freerun sets U14 outputs low = Verlfy that autpul pins are at TTLlow as indicated by
an unlit 5005 probe light. That s, pins 4,5,6,7,9,10,and 11 should be TTL low during
freerun,

U10 and U14 can also be checked by Diagnostic 16, provided that the keyhoa+d is
functional. Refer to "Diagnostics” for delalled infarmatinn,

If oustputs accur which are not expected, verify that the inputs to the control registers are carrect by
checking freerun signatures, Start by verifying that Low Address lines LA0-2 are correct (consult
signatures given for U12 In the following table), then proceed to verify signatures for these

camponents;
PIN U2 u3 us U7 uUs Lh12
1 6322 auPr2 0001 4632 UUUF
2 37C6 0002 0002 0003 FFFU
3 4FCH 6U2C 0002 466C 463 8487
4 0003* coul uP2 4868 0003(00G0%} 70C7
5 0003* 0oog* 486C 000310000) CHA7 F2HH
6 0003+ 0003+ (&9} 0000 C4A4 0C74
7 0002+ C4A7 0000+ G000+ 0000 2HH3
B 0000* ooco” 0603 70C4 1F68 00qgo*
9 AQHP HHP2 0aqo 70C7 0003(0000) C74pP
10 2H5 4CFC 0000+ 0g0l* 1F6C HH3IC
1 AUCC 7PP5 0003 0¢oo® 1F6C 74PU
12 79CA 528P 534H 4632 C4A7 H3ICP
13 6u2C 4631 4868 4631 ABFF 000310000}
14 0000° AGFF 0003* 0003* 0003* S9PA
15 534H 59PA 0a00*
16 0003° 0uo3* 0003°

NOTE: * prabe light not flashing.

NOTE

If Incarrect signatures are encountered, backirace along the signal path
from output to input until a device is found where the input shaws a
correct signature, butthe output shaws an incorrect ane. This particular
IC Is likely to be the cause of the fault,
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2. Power up the counter and the 5344A for narmal operation and check for frequency or
valiage at the indicated pins:

U1

PIN PIN

1 0.00V 16 5.0V

2 1 MHz 15 0.99v

3 5.0V 14 0.05V

4 0.16Y 13 ITL HIGH

5 TTL HIGH 12 TTL LOW

G 0.02v 11 5.0V

7 0.97v 10 TTL HIGH

i} 0.00V 9 1 MHz

Ut

1 TTL LOW 20 5.0V

2 TTL HIGH 19 TTL LOW

3 0.00V 18 0.6V

4 31 kHz 11, 2kH2) 17 0.2v

5 2.9 kHz 1560 Hz) 16 36 kHz 1.0 kHn
6 2.6 kHz (1.0 kH2) 15 2.0 kHz (800 Hx
7 2.6 kHz (1.1 kHz) 14 25kH2 (1.2 kHz)
] 0.2v 13 29 kHz (610 H2)
9 5.0V 12 1 MHz
10 0.00V 1 0.6V

3. U1 —U1istested on power-up using a watking ones algorithm. If this check fails, then Err 14
will appear in the 5344A display,
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Table 8-7. A3 Keyboard/Display Interrupt Assembly Traubleshooting

Turn off power to the 5344A and place the A3 Assembly on two 05342-60033 extender hoards.

1. Power up the counter and the 5344A for normal aperation, and verify operation of U3
Keyboard/Display Interrupt IC, Check the pins for listed frequency or voltage:

PIN PIN

b3 = 120 kHz 20 {RLIRY

22 175 Hz 19 140 Hz (1008 Hz)
23 3.9 kHz 18 140 Hz 172 Ha)
24 M4 Hz 17 140 Hz 72 H2)
25 TTL. HIGH 16 140 Hz (72 Hz)
26 2.2 kHz 15 140 Hz 136 Ha)
7 47 kHz 14 140 Hz 72 Hz)
28 1.7 kH: 13 140 Hz (TTL HIGH)
29 1.7 kHz 12 140 Hz 72 Hz)
kit 1.9 kHz 11 140 Hz

3 1.9 kHz 10 BHzx1H:z
32 976 Hs 9 TTL LOW
33 488 Hz 8 TTL HIGH
34 244 Hz 7 TTL HIGH
35 122 Hz 6 TTL HIGH

36 TTL HIGH 5 TTL HIGH

KYJ TTL HIGH 4 1Tl {LOW

8 TTL HIGH 3 1 MHz

39 TTL. HIGH 2 TTL HIGH

40 50V 1 TH. HIGH




Table 8-7. A3 Keyhoard/Display Interrupt Assembly Troubleshaoting (Continued)
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Po’wer-up conditions for transistors Q1-Q4. Check the pins for the listed frequency ar
voltage:

Qi

PIN PIN

8 1.6 kHz 1.3 kHz) 7 2.4 kHz 2.0 kHz2)
9 45V 6 4.0V

10 408V 5 48y

11 00V 4 ARY

12 48V 3 4.8V
13 4.6V 2 48V
14 1.6 kHz 11.1 kHz) 1 2.4 kHz (1.8 kHz)

Q2

PIN PIN

[} 2.9 kHz (2.0 kHz) 7 2.0 kHz (1,6 kHz)
9 45V 6 46V
10 48y 5 18V

11 ((NIAY 4 IRIRY
12 48V 3 48V

13 45V 2 46V

T4 21 kHz (1.8 kHn) 1 1.9 kHz (1.6 nH2)

Q3 Q4

E 50V 50V

B ERRY 41V

C 49y 49V

Powerup conditfons for Interrupt FF U7, Check the pins for the listed frequency or voltage,

u7

PIN PIN

9 35 Hz 8 0,00V
10 35 Hz 7 40V
11 35 Hz 6 44V
12 50V 5 40V
13 40V 4 40V
14 40V 3 50v
15 49V 2 49V
16 50V 1 40V
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Table 8-7. A3 Keyhoard/Display interrupt Assembly Troubleshoating (Continued)

2. Troubleshoot using Signature Analysis ‘
Place the counter in freerun by following the directions given in the service manual under

""A14 Micraopracessor Troubleshooting”, Verify that the characterlstic 6003 signature {prohe
light brightly Iit) occurs when +5V is probed, and that the characterlstic 0000 signature (probe
light not lit) occurs when ground I» probed,

PIN U2 U4 us Us us :
1 B6CP 7PP5 UUUF 0403+ P1AF |
2 86CH FFFU 0003 cooo*

3 0000 8487

4 0003 0000 0009~
5 4CFC 0003+

6 0003* 0003* 0003*
7 0000* U723

8 0009

9 CHFC 0003°*

10 00 (000" AU71 0060 0oo0o°
" 0093 FBIH 6CHU Co6C 0003
12 00a3* Fa2H {0000) TAU4 0003

13 0000* F82H 86CP

14 0003* J4CC (UF96) P1AF

15 FB2H (0000) Ca68 0000*
16 F82H (0000) 0003° 0003+

17 0000 0oco*
18 0000 (F82H)

19 7PPs HO4P (blank) P1AF
20 0003* 0003 0a03° I

NOTE; * Indicates that the probe light is NOT blinking. Blanks indicate meaningless or unstable
signatures.

NOTE

If incorrect signatures are encountered, backtrace along thesignal path
from output te Input until a device s found where the input shows a
carrect signature, but theoutputshows an incorrect one, This particular
IC is Jikely to be the cause of the fault,

3. Chack for correct operation of Timer IC U14,

Monitor U14(3) and check for a timing signal of 35 (21) Hz, If thic signal is incorrect, verify
timer circulitry,

4. Verify cotrect operation of Interrupt Gating circuitry,

Interrupt gating is performed by ICs U9-U11. To verify operation, check for these canditions
at power up of the counter and the 5344A:

U9, U10 — use simple NAND gate logic to verily operation of these ICs.

U11 — check for an inverted signal of 35 Hz from pin 11to pin 8, Theremaining input pins are
TTL high, so the only pins of interest are Input pin 11 and output pin 8.
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Table 8-7. A3 Keyboard/Display Interrupt Assembly Troubleshoating (Continued)

5 Verily Clock Generator U12

Monitor U12(8) and check for a signal of ap roximatelr 1 MHz, Also, the signal appears
simllar to @2 when observed with an Oscape, Hf this signal is not Emsenl,verilylhat theinputs
are correct, Signals ¢2, @2M, and LRD may be compared to the test pins on board A11,

6. Verlly Rotary Pulse Generator (RPG) FF U1
Check outputs of this FF while rotating the RPG as indicated:

Pin 5 — monltor this pinwhile rotating the RPG. The output should stay TTL low independent
af direction.

Pin 9 — monitar at power up: TTL high
— maniter while rotating the RPG clockwise: goes TTL low and stays low
~ monitar while rotating the RPG counterclockwise: goes TTL high and stays high
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Table 8-8. A1 Keyboard/Display Assembly Troubleshooting

1

If posstble, use Dlagnostics 1 and 2 to check the keyboard and LEDs, Refer to Table 8-9,
Diagnostics for further tnformation, If these can be performed, then there Is a high
prabability that the keyboard and display LEDs are operating correctly. If this is not the case,
then praceed by disassembling the front parel as instructed in paragraph B-26.

Power up the counter and the 5344A for normal orcralion, and verify operation of the U9
S¢an Line Decoder. Check the pins for the listed frequency or voltage:

U9
PIN PIN

1 244 Hr 9 480 Hz
2 003V 10 244 Hz
J 488 Hz 1 488 Hz
4 244 Hz 12 244 Hz
5 488 Hz 13 976 Hz
6 244 Hz 14 N ERY
7 732 Hz 15 244 Hz
8 a0V 16 50V

Ifsignals are nat as expected, then the IC or High Scan Line (H5L) infarmation from A3 may be faulty.

3

Verify operation of Display Drivers U1-U5,U7,U8,U10

Check for these power up frequencies:

L5L3 at U142} 122 H2
HSL3 at U2): 122 H2

then check the flollowing outputs of the display drivers:

IC Pin 3 Pin 5
u1 1.7 kHz 976 Hz
U2 1.7 kHz 1.6 kHz
w3 1.5 kHz 1.6 kH1z
4 1.4 kHz 1.5 kHz
us 1.4 kHz 1.3 kHz
U7 1.4 kHz 1.1 kHz
us 1.1 kHz 976 Hz
u10 1.1 kHz 1.1 kHz
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Table 8-8. A1 Keyboard/Display Assembly Troubleshooting (Continued)
4. Verlfy operation of UG Bar Graph Driver
Check for the following power-up levels at the Indicated pins.
PIN PIN .
1 1.1V 10 KN R
2 0.02v n v
3 49V 12 KN RY
4 002V 13 R RY
5 1.97 V 14 35V
6 LBV 15 1.72V
7 B0V 16 119V
8 206V 7 119V
9 AV 18 1.3V
H
5. Verify operation of Rotary Pulse Generator 1RPG)
Initial Check: ‘
Power up the counter and the 5344A. Using a 5005 data probe in the kHz mode, monitor the
RED/OLK and BR/SLK ncdes an the A1 assembly, ilacation of the nodes are shown in the
photo of the board below), Rotatethe RPG clockwise and ccunterclockwise and observe that
the prabe light blinks 1o indicate a change In state,
Further Check:
Power-up the counter and the 5344A for each of these checks,
RED/BLK Node: Probie this node {see photo) and slowly turn the RPG clackwise, Note that
the 10 kHz position digit changes only while the data probe light Is lit, The probe lightshould
be changing state from % to unlit as the RPG is rotated,
Now turn the RPC counterclockwise, Note that the 10 kHz position digit changes on the
unlit-ta-lit transition of the probe light,
BR/BLK Node: Probe this nnde (see photo) and slowly turnthe RPG clackwise. Note that the
10 kHz position digit changes on the unlit-to-lit transition of the probe light.
Now turn the RPG counterclockwise, Note that the 10 kHz position digit changes only while
the data probe light is It
FED BLk NOBE
BRN BLK NOEE
{
}
: ' | é

' | 661




Model 53448
Service

Table 8-9. Diagnostics

I you have reached this portion of thetroubleshoating, it Is assumed that the kernel s functional, and ‘
that it has been verlfied for correct operation,

The next step In the troubleshooting flow is to execute diagnastics 1o Isolate the fault 1o an assembly or
component,

Begin with the Self Yest Description, then proceed to the Diagnostics Description which details the
dlagnostics and provides an order in which to perform them. For any failed dlagnostic, refer to step 5
which gives the suspected assembly or component which may be at fault for that diagnaslic.

The diagnostic tests check the instrument by functional black in the order given below:

FUNCTIONAL BLOCK ASSEMDLY/ASSEMBLIES
Main Loap Ab
Phase Lock Loop A7, A9, and A0
10V Ramp AB
HP-IB/Ramp A4

1. Self Test Description

On power up, the 53445 performs iis self test routine, If all tests pass, the 53445 performs its
inftialfzation and then passes control to the 5342A/5343A which performs ts own self test and
proceeds 1o freerun 15342A/5343A counting, 53445 idle},

POWER-UP

l

ROM CHECK FAIL
“CHECKSUM”

ERR 13
l us

RAM CHECK
"WALKING ONES”

l

PASS CONTROL
TO 5342A/43A

0
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Table 8-9. Diagnostics (Continued)

The fallowing tests are performed on power up:

ROM CHECK. The 53445 has four 4K EPROMS or two BK PROMs, These are tested during the
power up self test by performing a checksum caleulation and comparing the resuft with the
checksum stored in the PROM, (Checksums are calculated for each 4K black of code,
Therefore, when 0K PROMs are being used, cach ane has two checksums}, | the computed
checksum 12 bzlcsi does nat match the stored checksum, ERR 13 is displayed along with an
fndicatlon of the errar:

DISPLAY 4K PROM:;s 0% PROM:s

)] U1 U1 (law half)
U4 U4 U4 dow halh
U6 e U1 thigh half)
Us us U4 thigh hal)

RAM CHECK, All bytes in RAM are initialized and a series of write-read-compare sequences is done
using the "walking onus” algorithm®. Each bit pattern is stored at the currently addressed locaticn.
That location is then read back and compared to the pattern. Any mismatches are considered errors.
Each byte is checked for Initialization. If It is not initialized, it Is considered to be affected by some
ather change and Is treated as an error. All RAM CHECK errors display “Err 14",

* The "walking anes” algarithm is as follows: the inltial bit pattern Is 6000 6001, with each following
pattern shifiing the one on’’ bit left one position. The resulting series is 0000 0001, 0000 0010, 0000
0100, etc. In this way, each bit is farced to go low—high and then high--low again.

2, Diagnostics Description

The diagnostics consist of a series of tests designed to troubleshoot problems with the
Keyboard/Display circuits, the Maln Loop board, Fractional N chip, VCO and Ramp
generation circulls, The diagnostics are entered by pressing the F2 key on the front pancl of
the 5344A, while in the Lock/Roll mode. At this polnt the 5344A display will fill with a row of
"d’s”. Then enter a ane or two diglt test number (X} and press RESET, The 53445 ¢ then
prepared to execute test X.

Itis necessary that the 53445 NOT be locked in Lock/Roll, and NOT be in single swcef made,
If, alter F2is pressed, a key other than anumber (s pressed, the 53445 will ignore that key, The
exception is another function key, which will cause the 53445 to go to that function,

Once in the diagnastic mode, moving on to a aifferent test can be accomplished in efther of
Iwo ways, as follows:

2. The UP-arrow and DOWN-arrow keys can be used to scroll through the tests
sequentially. For example, while In Diagnostic 3, pressing UP-arrow maves cantrol
on to Diagnostic 4, while DOWN-arrow key moves conltrol to Diagnostic 2.

i Diagnostic 1 is the current test, the DOWN-arrow key is pracessed according to
the Diagnostic 1 procedure listed below. If the current test is the last one, the UP-
arrow has no effect,

If Diagnostic 15 Is the current test, the UP-arrow witl be ignot =d. If Diagnostic 16
were to be accidentally entered in this way, there wauld be no way to guarantee
recovery. Therefare, the only way 10 enter Diagnostic 16 is through number entry,
Similarly, Dlagnostic 17 cannot be entered using the arrow keys.

b. Pressing another one- or two-digit test number and RESET will change uperation to
that test, If a three-digit (or some other Invalid) sequence is entered, the sequence
will be ignorea and control returned to the previous diagnostic. If the first key
sequence alter entering the diagnostic mode is invalid, the 5344 will default to
Diagnostic 1.

NOTE

To exit the diagnostic made, press the RESET key twice, The 53445 then
reinitializes and returns to & "warmstart” routine.

T A s o s P ——
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Table §-9. Diagnostic:  “ontinued)

3. Diagnostic Pracedures q
DIAGNOSTIC 1

To enter Diagnostic 1 (with the 53445 s stem intercannectians as shown in Figure 4-1), apply
power, press the MODE key repeatedfy until LK/R appears on the 5344A dlsrlay, then press
the F2key. Press the numerfc 1 key. then press RESET, Pross each of the keys [isted below for
the display indicated in the leftmost digits (the aiagnostic number d1 will appear in the
rightmaost digits):

Key ...... Display | Key ....., Display Key ...... Display | Key ...... Dlsplay_

MODE ....... dd | 7.vivinnns,, 07 Bovivsiinnnnnn 08 | 9,,0iiiis,,,, 09
Floon L 40, vor 04 i 05 | 6, OB
Fz O REEER EE Ry Fz 1!?!"?."'!!.0 01 zbllbbi.bblb)ll 02 3!'.!..}!!"0}. 03
SWPTIME cooos SU | 0 uivnnnnenn s 00 v oeevasne s ACQUIRE ... AC
MKR FREQ ..., EE
STEP SIZE ...... 5§

GHz/s ..., gh | FINE/ MANUAL
MHz/ms ..... HH } COURSE ..... FC | LOCK ......... IL
Up arrow*

Down arrow .. dn RESET ......vh, it | AUTO ........ AL

*UP arrow will advance control to Diagnostic 2. This is the only way to exit from Diagnostic 1.

DIAGNQSTIC 2
Enter Diagnostic 2 from Diagnostic 1 by pressing the Up arrow key. This test Iluminates all front pane!
lights,
NOTE

Diagnosties 3 through 10 test various combinations of states on A6 Main
Loop board, Tests that require an input signal to the counter or
manitaring with an oscilloscope are so indicated. Additional Informa-
tion is given for Diagnostics 3 through 8 to indicate the condition of
certain contral signals. This informatan can be used to venfy that the
canlrol signals are as expected. For example, Diagnostic4 indicates that
both the Wide Band and the Narrow Band amplifiers, ABUT0A and
U10C, outputs are off (discornected from TP5), the gain of Varfable
Gain Amplifier UT1 is 5 talthough difficult 1o monitor), and the TICKLE
signal input to transistor Q3 Is toggling (see Figure 8-29). The expected
FM OQUT signal waveform is shown In the illustration.

DIAGNOSTIC 3

NOTE

For Diagnostics 3 through 6, connect an oscilloscope such as an HP
1725A to FM QUT of the 5344A.

This test verifies operation of the output amplifier and tickle voltage.
Conditions:

NB off

WB off

TICKLE off

HOLD off

Full Gain

Expected results: FM QUTPUT = 0,00(+0.02) volits
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DIAGNOSTIC 4

This test verifies nperation of the output amplifier and tickle voltage.
Conditions:

NB off

WB oif

HOLD off

Galn=5

Oscillate TICKLE an/off (30 ms period)

Expected results: See wavelorm below

ov
l I _| ’ I FM OQUTPUT
: =200 mV

---b-‘ 30 mS [-—

DIAGNOSTIC 5

This test verifies operation of the HOLD circult. The output may drift as much as 4 mV/second.
Canditians:

NB olf

WB ofl

TICKLE on/oll (30 ms period)

Expected rese'ts; FM OUTPUT = -200 mV.

—— |

wl!

BIAGNOSTIC 6

This test verifies operation of the variable gain amplifier under microprocessor control,
Conditions;

NB olff

Wi off

TICKLE on

HOLD off

Step Gain from 0 1o 255, repeat

Expected results: See wavelform below

AGTP8 (OOL +8v)
FM QUTPUT

\J\N\N\ )
=200 mV

—D' l'-— 17.5mS

8-65

|!I ””H" “““H“I "I TN RO e B N1 TR b R T T T AR L B KR TR T o IR ] IVEINE™ N AN R TR ORI Wi o

"‘l\
\

g



e

LB g

A T I TR T BT~ Y ii;?ujii.|

(RN

e d | O T D PR Vo il AT ] T I N AT

Madel 53445
Service

Table 8-9. Diagnastics (Continued)

NOTE

For diagnostics 7 and B the FM QUTPUT must not be connacted 1o the
source used to pravide the counter input signal, Cannect tha 53445 in
the test setup shown below,

IF IF _

ouT IN FM -

OUTPUT =

2 oo =
Q

AQ Co con Getho _:

S _ag00 009 o000 9+ 0 ) -

B350A QUTPUT
GENERATOR
\

1725A
OSCILLOSCOPE

|
T "l\‘ ””"!I ‘I'-Ill I”' 1 |-”|-| II | .|||[I, I]l I '

AR ey

TR
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Tabiz 8-9. Diagnostics (Continued)
— 1
=~ DIAGNQSTIC 7
This test verlfies operation of the phase detector and loop amrlfﬂer. Ifthe counter Inputsignal is at the
minimum specified level, the operation of the IF Input amplifiers s checked, The test Is performed for
Wide Band mode of operation only,
Canditions:
NB off
W0 on
TICKLE olf
HOLD oilf
Galn =1/50
Osclllate polarity on/olf 120 ms perlod?
Expected result: See waveform below
- +8Y
. r-| H I—I H QOL (AGTPE)
: — ov
_ — +200 mV
—\—/_\_/ FM QUTPUT
=200 mV
-t 20 M5 =
DIAGNOSTIC 8
Repeats diagnostic 7 In the Narraw Band mode of operation, Same test selup,
Conditions:
NB on
W8 off
TICKLE off
HOLD olf
Galn = 1/50
Osclllate polarity on/aff (440 ms period)
Expected results; See wavelorm below
- ' - +5V
oy
, +200 mvV
/ _\/_\ru ouTPUT
~200 mv
i~ 440 MS —~
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Table 8-9. Diagnostics (Continued)

NOTE
For Diagnostics 9 and 10, connect the 5344s In the test setup shown below.

FM FM

INPUT OUTPUT

[ | IF F )
ourT N

gRoaun » N 3 "
Do

nnooun 9 Y
vy eRon gidul.li

TR

i "9
W g .
R ELLELLL L BT

BIS0A ouTPUT 53445

SWEEP \
GENERATOR

DIAGNOSTIC 9

Measures the appropriate Ifs 1o calculate the sencitivity in MHz/volt which Is displayed (XX.X) on the
53445,

DIAGNOSTIC 10

Overrides processor coniral of the loop, forcing It closed. Masks the Out-of-Lack interrupt and locks
to the CW frequency enteied. The IF of the lack frequency Is displayed on the 5342A (5343A), Alter
getting to Dlagnostic 10, the CW irequency may be entered after pressing F1 key,

NOTE

Diagnostics 11 through 13 are concerned with the Fractional N chipand
the VCO circuits. Use an oscllloscope, such as the HP 1725A to moniter
the test paints or signals indicated in Diagnostics 11 through 17,

DIAGNOSTIC 11
Locks the Fractional N Synthesizer to a frequency of 25 MHz (lawer limit),
Expected results: Tuning Voltage at ASTP2 = 10,8 volts

DIAGNOSTIC 12
Lacks the Fractional N Synthesizer to a frequency of 50 MHz {upper limit),
Expected results: Tuning Voltage = <1 volt,

! k] I | ‘!-!-l I ' I w}i II L I“F“Illl -|-" ol \I| ||| I'ﬁll "n "l'l“ll“"‘fﬂ"l"\l‘ LA |Il|ln|l|E sLIR N YU TR
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DIAGNOSYIC 12

Performs a locked sweep (no markers) with a Delta F of 25 MHz, [Start frequency = 25 MHz, Stop
frequency = 50 MHz),

Expected result: See waveform below

A f—— +10.3V
TUNING
VOLTAGE
(AGTP2)
o '-9.0\'
e ~20m8 e
DIAGNOSTIC 14

Checks the Ramp and 2-axis circults by performing the same test as Diagnostic 13 with the additlon of
ane marker at a frequency of 37.5 MHz,

Expected results: See waveform below

+10V
RAMP OUT
(ABTP1)
— ov
— +&V
Z0
(A4TP2)
l I
— 20 M8

DIAGNGSTIC 15
Allows adjustment of the A8 RAMP OUT 10-volt ramp.
Expected result: ABTP1 = 10 volts

II‘!H:IE! gF Il'i"| ‘I - " 1 o . |1 ‘” L] [ IR Iovrny LN T | I TR
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Table 8-, Diagnosties (Continued)
DIAGNOSTIC 16
NOTE
To perform Dlagnostic 16, unsolder one end of jumpers W1 and W2 on
A5 hoard,
When the test is campleted, resolder the Jjumpers and pawer up the
53445,
This diagnostic verifies the digital control lines from the Cantrol Decaders on the A5 board (see
schematic diagram, Figure 8-28), The control lines are toggled in specified order toutputs of A5U14,
and A5U10),
Expected results: See waveforms below for the A5U14 outputs, The A5U10 output wavelorms are
similar {DDB to EDL signals).
=~ 20 MS—=
f=1ms
INV L] L
EC 1 L
HOLD L L
PaL LJ —LJ
e 1 L
L 1
(SIMILAR PICTURE FOR DDB -+ EDL)
DIAGNOSTIC 17
This test sels a memn? flag ta disable AUTO LOCK HP-1B timeaut error, No visible effect except the
display indicates the diagnastic is being performed,
5. Dlagnostics Versus Suspected Faulty Assembly/Component
Diagrostic Suspecied Anembly Component
i Al, A3
2 Al, A3
3 AG un, U1z, Qe6, Q7
4 AG un, U1z, Qs, Q7
5 Ab ug
6 A6 un
7 A6 U7, K1, K2
8 Ab U7, K1, K2
9 . A6
10 Ab
n A7, A9, A0
12 A7, A9, A10
13 A7, A9, A10
14 Ad, AB
15 AB
16 A5 U10, U4
17 Used for software
purposes only
NOTE
Table 8-10 on the following page provides additional Information to
Isolate the fault within the Phase Lock Laop Circuitry,
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Table 8-10, Phase Lock Loop Overall Troubleshooting

Model 53445
Sorvice

1

4

GENERATOR

G.

7

8,

Pawer dowh the 5344A and remove the A9 Analog Assembly, This disconnects the YCO
conrol valtage from the A7 VZO Assembly,

Pla;:ti the A7 Assembly an extender board 05342-60030, and power up the counter and the
5344A,

Measure the frequency of the signal at A7U1 pin 14. The frequency should be 40 {£5) MHa.
A 0, this frequency should be present at the collector of transistor A7Q4, and at the emitters
of Q5 ard Q6, If the frequency is correct, proceed to step 4. If the frequency Is not correct,
measure de voltages as glven In Table 8-13, A7 VCO Assembly Troubleshooting, tolsolate the
dafective companent,

Power down the 5344A and relnstall the A9 Analog Assembly,

Make the necessary cannections to the counter, 5344A, and the frequency source to makea
CW manual lock, Cansult the figure given here for these cannections, Power up the counter,
5344A, and the source,

FM FM

INPUT OUTPUT

[ IF F o)
ouT IN

Set the source frequency to 1,000 XXX XXX GHz as indicated on the counter display, Key in
1.000 000 000 GHz on the 5344A front panel by following this key sequence:

@
5

Enter Diagnostic 10 (See Table 8-5). A properly operating Instrument will show the stable IF
frequency In the counter display, 1,000 600 000 GFx in the 5344A diiplag, and the LOCKED
annunclator of the 5344A i1, In additian, the LED on the A7 VCO Assembly, D51, will be off,

Measure the voltage levels at A7U2 Pins 1 and 7, This phase lack loap circultry Is probably
operating correctly if the level at both pins Is approximately =13 Volts, and the LED Is off as
stated in the above paragraph,

If this is not the case, then one pin will be approximately +13 Volts, and the ather
approximately =13 Volts, Connect an oscilioscope probe to A9TP1 and proceed to step 8,

Il A7U2 pin 1 is positive, and:

+ thesignal at A9 TP1 is positive, then suspect the Integrator, Blas, or Sample and Hold
circuitry on the A9 Assembly,

* the signal at A9 TP1 Is negative, then suspect the divide-by-N.F circuitry on the A10
Assembly, or the Phase Comparator circuitry on the A9 Assembly,

If A7U2 pin 7 is positive, and;

o the signal at A9 TP1 Is pasitive, then suspect the divide-by-N.F circuitry on the A10
Assembly, or the Phase Comparator circultry on the A9 Assembly,

+ thesignal at A9 TP1 s negatlve, then suspect the Integrator, Bias, or Sample and Hold
circuitry on the A9 Assembly,
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Table 8-11, A4 HP-IB Interface/Ramp and Z Axls Assembly Troubleshooting

The A4 Assemblg consists of two separate blacks of clrcuitry, The first of these Is the HP-IB Interface
clreuliry, The other js the Ramp and Z Axis circultry, The troubleshor g information is divided into
these two arcas, Ref=r 1o the schematlc diagram, I'qure §-27,

HP-IB Interface

1. Toverlly correct overation of the HP-1B portion as wall as the 5344A in general,run the HP-1B
Qperaon Verlfication tape. Information relating to this can be found In Section v,
Perfarmance Tests,

2. I the unit daes not behave as 2xpected during the course of the tape, or a problem is
suspected with the HP-1B circuliry, then the recommended procedure s to swap autthe HP-
IB chip, A4U3, Since thisisin a sacket, it should befalrly easy to check for carzect aperation of
this part by swapplng (provided that another is readily available),

I the above step does not help to Isolate the fault, then itIs recommended that the following
ICs be changed out in this order: Receiver U6, Recelver U7, then Bus Drjver U4,

Ramp and Z Axis
Place the A4 Assembly on two 05342-560033 extender boards,
Z AxIs Circultry —
Observe the foliowing waveforms for U2D during Diagnostic 14,

pin 12 2V

pin 14 2V\—l
0

pin 14 +5V

20 ms
period
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Table 8-11, A4 HP-IB Interface/Ramp and Z Axls Assembly Troubleshooting (Cantinued)

Also note that the signal at TP2 (ZO) resembles the signal present at U2 pin 14,
Z Axis and 10V Ramp Select Circuitry -

Note that the clrcultry used to Implement the selection for each of these s identical, This fact
can be helpful in that suspect portions of one circuit can be compared agatnst the same portion
of the other to verify operation. DC levels at power-up should prove to be helpful,

Enter Diagnostic 14 {see Yahle 8-9) and observe that the waveform present at TP2 (20} resembles
that at U2 pin 14 as mentioned abave, and that this same wavefarm Is present at all nodes of FET

13

Also In Dingnostic 14, note thatthe waveform present at TP3 (RO) also appears at all nodes of FET
Q16. The RO waveform for Dlagnostic 14 appears In the next step under EQS Clreuitry,

EQS Detec  Zlrcultry ~

Use a BNC cable to connect the 5344A frant panel SWEEP OUT connector to the SWEEP \N
connectar,

Enter Diagnostic 14 and observe that the waveform present atthe RO test point Is now present at
:jJZ pin 3[ The following photo gives the waveforms at the RO and ES test points during this
fagnostic: ‘

RO ¥
6V/div

ES N
2vrdiv

5 ms/div

Trace the rarnE waveform at U2pin 3to U2pin 1, to pin7 of U1 and U2 asasquare waveform, and
finally to - ES test polnt,

Waveforms similar to that at U2 pin 7 also accur at U2 pin 8 and U1 pin 1.
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Table 8-12, A6 Main Laop Assembly Traubleshooting
1. Check the follawing test paints to verify proper operation of the A6 Assembly, Power upthe ‘
counter and the 5344A for normal operation and proceed:
SUSPECT
IP 1(V) 12 MHz ECL (~50 MHz ECL) us
TP 2(POL): ECL LOW us
™ 3R ECL HIGH {~20 MHz ECL) us
P 4 (GND): 000V Power Supply
TP 5(5/H): IRIRY U10, K1, K2
TF 6(D/A): 0.00 v u9
P 7(EM OUT) 0,00V us1, U12
TP 8 (QO0T): TTL HIGH
TP 9 (TEST IN); FLOATING U1, U2
TP 10 (TEST OUT) 0.00 vV

Enter Diagnoastic 7 (sce Table 8-9) and verlfy the following levels and frequencies without an
Input signal applied:

SUSPECT
TPV} 8 MHz ECL (37 MHz ECL)
TP 2 {POL} : 54 Hz ECL
TP3(R)t B MHz ECL (37 MHz ECL) Cansult table above
TP 4 (GND) ¢ 000V for suspect assembly/
TP S (S/H) ¢ 54 Hz component,
TP 6 {D/A) ; 54 Hz
TP 7 (FM OUT) :

+200 mv

20 ms period
TP 8 (QOQL) : 106 Hz (TTL High)
TP 9 (TEST IN) : FLOATING {54 HZL
TPI0(TEST QUT): Same signal as shown for FM QUT under Diagnostic 7

If the measured signals do not agree with the documented ones, |t Is likely that the A6
Assembly fs not operalin{;; correctly, Place the A6 Assembly on extender board part number
05342-60043 and proceed.

8-74



1

I
Talyle 8-12, A6 Main Loop Assembly Troubleshooting (Continued)

Maodel 53445
Service

An alter Aate check of the A6 board is providid here, This s aloop response test which allows

verification of the A6 Assembly operation,

Il the sesponse ablained Is the same as the waveform glven, then there Is a high probabllity
that all companents in the loop are aperating correctly, The setup for this test Is given here:

A6 ASSEMBLY “TEST IN"]
! "TEST OUT" e | s
| P10 : SWEEPER
5344A |
IFIN | |
T 200 0t FM OUTI Fm
| LOOP 276 |IN OUTSUT
| PHASE |
DETECTOR

| AMPLIFIER I

|

53424/
5343A

IFOUT

INFUT

The principle of this test is to Inject a signal into the FM port of the sweepey, attempling to
pull the lre(iuency. If the frequency of the injected signal Is low, the laop will operate o
[

cancel fi5 e

ect by generating a current opposite and equal to that infected,

The loop response with frequency is viewed by displaying the signal #Test Out” an a
spectrum analyzer with the njected signal provided by the tracking generator of the

analyzer,

Connect an HP 8556A to the 5344A as follows (with other connections as given in the previous

figure):

¢ B556 TRACKING GEN OUT to 5344A AG test point "TEST IN"

¢ 5556 INPUT to 5344A test point "TEST OUT”
* 8556 input level ~50 dBm

scan widith 20 kHz
0-10f

bandwidth 3 kHz
scan time 5 msec

log ref level 0 dBm
10 dB log
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Tehle B-12. A6 Main Laap Assembly Troubleshooting (Continued)
Adjust the Tracking Cenerator | evel 10 get the display as shown, The vertical position Is nat
Important - anly the shape of the curve,
CW Locked @ 1 GHz
2. Verlfy operation of Amplifiers/Limiters U2.U4,
These components can be checked hy consulting the Oscope photos given below, These
photos were taken with Fin equal 1o 1,000 XXX XXX GHz.
Udi) | —
0.1V/div o 4
U2 1) - —
g 0.1v/div KRN ov
Ul § —
0.2V/diy ov

]

" 0.01 ps/div

0.0¢ ps/div ‘

3. Verlfy ope, ation of ECL FF U1,

Look for division by two of the input signal, The input occurs at pin 11 and the output accurs

it pin 10, Compare with these scope photos, The Enputssignal applied 1o the counter s 1,000
XXX XXX GHz.

o — oy
Ut /
1v/dlv
—0ov
Ui¢io)
1V/div I8

0,02 ps/div
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Table 8-12. AG Main Laop Assembly Troubleshaoting (Continued)

Sorvice

4, Verlly operation of Amp Limiter UB,
Compare input/output with these scope photas, No input signal is needed.

Usi _
0.6V/diy V¥ o
UBi5)
0.5v/div )Y =W

(O it Lt
0.01 ps/div
5. Verily operation of ECL NOR Gate U5,

Check for correct aperation by examining inputs and outputs during Diagnastic 7,
Enter Diagnostic 7 and verlfy the following:

Inputs Qulpuis
Pin 4 8 1 MHz (20 MHz}
Pin 5 54 +2 Hz Pin 2 7 MHz {37 MHz)
Pin 6 ECL HIGH (51 MH2)
Pin 7 54 +2 Hz
Pin 10 8 1 MHz (20 MHz)
Pin 11 54 2 Hz 14 8 MHz (37 MH2)
Pin 12 ECL HIGH (51 MHz)
Pin 13 54 +2 Hz

6. Verlly aperation of transistors Q1-Q7,

Check for proper levels of the given transistors at power up. Consult the table given below,
Power up the counter and the 5344A for normal operation and verify the following lovels:

Q E B C

1 0.00 V XYY, 49V

2 50V 49V 0.0V

3 0.00V 0.2V 49V

4 0.00 V 013V A9V

5 0.00 V 613V 49V

6 0.5V 11V 150V
7 0.5V A1V 150 V
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Table 8-12. A6 Main Loap Assembly Troubleshooting (Continued)
501 d P
) ’:_’, T *: i
g h0O
=0
gint
m
52
&
7. Verily operation of Sample and Hold IC U9,
Check for carrect operation of this component by comparing s ope
photos provided for inputs and outputs during Diagnastic 7,
U9:1,2,7; N
Sv/aiv [
! 5 ms/div
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Table 8-12, A6 Main Loop Assembly Troubleshaoting (Continued)

Service

8. Verify aperation of Phase Lock Loop I1C U7,

Cherk for correct aperation of this companent by comparing scope
photos provided for Inputs/outputs,

-~QV
; u7:3: .
u7i3) I o 0.6V/div
0.6V/div St :
-0V
Ur12 U712+ g
0.6V/div |} 0.5v/div [ A
0.05 ps/div 0.02 us/div
Unlocked l.ocked

9. Verily operstion of Qp Amp U10.

Check for correct hehaviar of this IC by comparing outputs with inputs
as given below for power up conditions and during Diagnostic 7.

Power up the c,unter and the 5344A for normal operation and observe
the following valtage levels at the indicated pins, Quite simply,

the autput state can be determined from the input levels and the
polarity of each input,

Power-up conditions (note that voltage levels are approximate - values
should be within 19%},

Inputs OQutpuls
Pin 2 =R Pin 1 M5V
Pin 3 0.8V
Pin 5 ~10.3 v Pin 7 -13.7 v
Pin 6 ooV
Pin 9 1.2V Pin 8 4.5V
Pin 10 0.6V
Pin 12 00V Pin 14 -13.7
Pin 13 10.3 v

Enter Diagnostic 7 (see Table ¢-9) and verify the following levels/frequencies:

inputs Qutpuls

Pin 2 09V Pin 1 54 Hz
Pin 3 0.9V

Pin 5 -10,3V Pin 7 54 Hz
Pin 6 54 Hz

Pin 9 -0,85 V Pin 6 145V
Pin 10 -0.84 V

Pin 12 54 Hz Pin 14 54 Hz
Pin 13 10,3 Vv
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Table 8-12, A6 Main Loop Assembly Troubleshooting (Continued)
10, Verlly operation of Relays K1 and K2,
Power up the counter and the 5344A for normal aperation, Both relays should be open, This
condition can be verified by observing levels at pins 1 and 4 of each relay and notingthat they
are different,
Enter Iiagnostic 7 and verify that relay K1 is open and K2 Is closed, Conditions can be
checke 4 ance again by comparing levels at pins 1 and 4 for K1, and by abserving 2 54 Hxslgnal
present ot pins 1 and 4 of K2,
Enter Diagnostic 8 and verifr that relay K1 Is closed and K2 Is apen. Condltions can Le
checked by comparing signals at pins 1 and 4 using an QOxcape,
11, Vrily overation of output stage 1Cs U11 and U12,
ICs U11 and U2 operate together as part of the output stage. These componentsinterad, so
it s somewhat difficult 10 establish which of these is faulty if the output stage is suspected as
inoperative. The following documentation provides some characterization of this stage.
U1 = this component can be checked using Diagnostic 6, Verify the given levels/froquencies
for the Indicated pins, Frequencies should be within 1 kHz.
Pin 4 ! 515kHz (36.0kHo
Pin 5 22,1 kHz
Pin 6 58.8 kHz 22 kHz)
Pin 7 55.6 kHz (37 kHa
Pin 8 88.5 kHz (59 kH2)
Pin 9 88.3kHz (59 kHz)
Pin 10 | 736 kHz (29 kelz
Pin 11 | 88.2 kHz (59 kHz)
Pin 12 14.," kHz
Pin 13 14.7 kHz
Pin 15 0.18 +0.05V
ov
FM OUT
—200 mV
17.5ms
period
U12 = input: the Input to this IC is at virtwal ground so [s not casily monitored,
U12 — Qutput; Pin 6 closely matches the FM OUT signal. Correct operation can be verified
using Diagnostics 3 through 8 1o compare the expected FM OUT signal with this output pin,
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Table 8-13, A7 VCQ Assembly Troubleshooting

Place the A7 Assembly on extender board 05342-60030, remove the A9 Assembly, and proceed,

1. Verlly operation of transistors Q31-Q6.

The following table provides valtage levels for transistors Q1-6.
Power-up the counter and 5344A, then verify these levels:

Q E b C
1 1.0V 1,6V 12,0V
2 1,3V 1.6V 3.0V
3 0.00V 0,1V 3,6V
4 3.0v 37V 12,8V
5 12,9V 12,8V 0,00V
6 2,9v 13,5V 14,5V

LT WSS R T

S TR

COMPONENT SIDE 1 10
SOLDER SIDE 1 10
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Table 8-13. A7 VCQO Assembly Troubleshooting (Continued)

3. Verily operatlon of 1C U1, ‘

The lallowing table provides voltage levels for 1€ U1, Power-up the counter and 53444, and
with the A9 Assembly removed, verify these |evels;

PIN PIN

] 5.0v 16 5.qv

2 k¥4 15 4.5v

3 v 14 v ,
4 0.00V 13 0.00v

5 v 12 0.00v

6 v 11 3V

7 0.00v 10 0.00v

0 0.00V 9 4.0V

3, Verily operation of IC U2 (Comparator),

The following table provides voltage levels for IC U2 Power up the counter and 5344A with
the A9 Assembly removed, then verlfy these levels:

PIN PIN
5 -4V | 4 ~15,0"
6 5.0V 3 5.0V —
7 -13.0V 2 "7V
8 14,5V 1 -13.0V :
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Service

1. Verlfy AB hoard aperation by checking the test paints Iisted below,
Power up the counter and the 5344A far normal operation, and verily these levels/

frequencies al the Al test pins:

TP IF FAULTY, SUSPECT
1 (RAMP QUTH D00 V U3, U4

2 {100 KHZ): 100 kiz (50 Hz) * Us, Q1

3 110 MHZ)t 10 MH2 Counter 10 MHz OQut
4 {(LMRK): TTL LOW uUs

5 {MDC)t TTL LOW AS

6 {HBLK): TTL HIGH U6

7 {IMUX): TTL HIGH U10

t {PDC); TTL LOW AS

] {CTR CLRY: TTL LOW A5

Enter Diagnostic 14 (refer to Table 8-9, Diagnastics) and verily these levels/frequencies at the

AD tost pins:

-t
-~

B0 N OYUT B T B =

{RAMP QUT): 52 Hz

{100 KH2): 100 kHz (50 Hz) *
(10 MH2): 10 MHz

{(LMRK): 52 Hz

NOTE: If faulty, then
suspect camponent ar
assembly as given
abave,

IMDC)e TTL LOW
{HBLK): 52 H2
{MUX): 51 kHz
(PDC): TTL LOW
(CTR CLRj: 52 Hz

2,

NOTE: * denotes that this signal Is NOT at TTL compatible levels, Use the 5008 nolse margin

adjustment key to change 1o user selectable levels, Using the Vp+ and Vp- functions will aid
to determine signal thresholds, I levels are adjusted properly, the rmbe light of the 5005 (in
the kHz mode) will blink when the node Is probed, Also, the signal can be viewed and
measured on an Oscope,

If signals check out as expected, it [s Luirly likely that this assembly Is operating correctly.

If any lenal is not as expected, place the AB assembly on extender board 05342-60033, and
praceed troubleshooting,

Veilfy operation of Data Register U3,
Power up the counter and the 5344A for normal aperation, Verify the following for U9:

¢ observe signal transitions at input pins (3, 4,7, 8, 13, 14, 17, and 18). These transitions
may be observed with an Oscape, or by noting the flashing light of a 5605 data probe
{set 1o the kHz mode),

» input pin 11 should be at TTL low,
« all output pins should he at TTL high.

Enter Diagnostic 14 and verify the following:

» observe signal transitions at Input pins (3, 4, 7, 8, 13, 14, 17, and 18}, These transitions
may be observed with an Oscope, or by noting the flashing light of a 5005 data probe
{set to the kHz made),

* input pin 11 should be at TTL low,
» output pins 2, 5, 12, and 19 should be at TTL high,
* output pins 6, 9, 15, and 16 should be TTL low,
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Table 8-14. A8 10 Volt Ramp/Timebase Assembly Troubleshooting (Continued)

3. Verlly operation of Decade Divider U2,

Power up the counter and the 5344A for normal o

peratlan, Verify operation of U2 by

checking for frequency at the listed pinst

Pin Frequency
12 10 MHz
13 and 4 1 MHz
9and 15 2 MHz
7and 1 200 kHz
3 100 kHz

Verlfy operatlon of Binary Counters U7 and U12,
These counters are best checked using a combination of Dlagnostic 14 and a CFZAF Manual

Lock,

The follawing table gives frequencies for pins of Interest using Diagnostic 14 tnote that these

frequencies are approximate):

uz uUi2

Pin Frequency Pin Frequency
13 51 kHz 13 200 Hz
n 26 kHz n 100 Haz
1 13 kHz 10 50 Hz

9 6,5 kHz

8 32kHz

1 3.2 kHz

k] 1,6 kHz

4 000 Hz .

5 400 Hz “'

6 200 Hz

To fully check operation of counter U12, a CF/.AF manual lock must be performed. Refer to

Figure 3-9 for detailed informatian,

Use the following test setup,

FM FM

INPUT OUTPUT

[ IF IF )
ouT IN

Qo Q ? yo0o
oo i oo BREER

O3 _00no oo _poon @

8350A
SWEEP
GENERATUR

Use 2 0 dBm signal at 1 GHz for CF, 40 MHz for AF, a 100 ms Sweep Time, and manually lock
the 53445, Verify the remainder of the pins on U12 by starting at pin 10 and checking for
division down through pin 3, as fallow:

Pin Frequency
10 74 Hz

9 37 Hx

8 19 Hz

1 19 Hz

3 10 Hz
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5. Vcltlfy operation of FF Ui,

Pawer up the counter and the 5344A for normal operation, Check inputs and outputs for U11
as given helow:

Inputs Quiputs
Pins 4, 5, 12, and Pin 2 LOW
13 should have signal 7 LOW
Iransitions present. Use 10 LOW
an Qscope or 5005 data probe 15 LOW
1o verlly, Pin 9 should
be at TTL low,

To further check thiscomponent, perform a manual lock CF/AF sweep (if possible} with a 100
ms sweep time, Use a 1 GHz 0 dBm signal for CF, and 40 MHz for AF, Check Inputs'and
outputs for U11 as given kelow;

Inputs Outputs
Pins 4, 5, 12, and Pin 2 HIGH
13 should have signal 7 HICH
transitions present, Use 10 LOW
an Oscope or 5005 data 15 LOW
prabe 1o verily,
Pin 9 should be at TTL low,

6, Verify operation of Binary Counters U1 and U8

To check these ICs for correct operation, enter Diagnostic 14 and check for division by two.
The following table pravides approximate frequencies for the pins of Interest:

Pin Frequency

Ui 13 52 kHz

11 26 kHz

10 13 kHz2
6.5 kHz
3.2 kHz
3.2 kHz
1.6 kHz
830 Hz
415 Hz
208 Hz

208 Hz
104 Hz
52Hz
52 kHz
104 Hz
52Hz

ue

—
QQ:&-M—D Cvin o 2w =i £S5 WO

7. Verify operation of FFs U5 and U16

To check these ICs for carrect operation, enter Diagnastic 14 and check for approximate
frequencles as given below,

Inpuls Quiputs
U5 Pin2 52Hz
3 500 Hz Pin6 52Hz
11 10 MHz
12 100 kHz g 100 kHz
u16 Pin2 52Hz
3 620Hz 5 B2Hz
11 100 kHz2
12 52 Hz 8 52Hz
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Table 8-14, A8 10 Voh Ramp/Timebase Assembly Traubleshaoting (Cantinued)

B, Verlly operation of Mulliplexer U10
Multlplexer U10 ean be checked using Dlagnostic 13 and a manual fock (f possible),

Dlagnastic 13

Enter Diagnostic 13, Verlfy that all binary welghted inputs pins 11, 13,14, and 15} are at TTL
low levels, This welghling selects the 0 data line, so the output signal at pin 10 should match
that at Input pin 8 (54 ki4z2),

Manual Lock

Place the counter in a manual CF/AF lock with a 0 dBm signal at 1 GHz for CF, 40 MHz for AF,
and a Sweep Time of 100 ms, Connect the 53445 In the test selup shawn below,

Verily that pins 11 and 13 are at TTLJow levels, while pins 14 and 15 are at TTL h'ﬁh levels, This
t

welghtlng selects data line 3, so that the output signal at pis 10 should match that at input 5
9.3 kHa),
M FM
rNPUT - CHTPUT
[ IF F )
our IN

GENERATOH

9. Verlly operation of Binary Counters U6 and U14

Diagnostics 13 can be used to check these ICs, Verify that inputs and aulputs are as glven in
the table below:

Dilagnoslic 13

Us inputs U4 \npuls
Pin1 54 Hz Pin1 54 H»
2 10 MHz 2 70 MHz
J TTLLOW 3 TTL HIGH
4 TTLLOW 4 TILLOW
5 TIL HIGH 5 TTLLOowW
6 TTL HIGH 6 TTL HIGH
7 54Hz 7 376 kHz
9 54 kHz 9 54 kHz
Quiput Quiput
Pin 15 376 kHz Pin 15 S4 kHz

8-86




Model 53445

Service
Table 8-14. AB 10 Volt Ramp/Timebase Assembly Traubleshooting (Continued)
10, Verlly operation of DAC and Op Amp Clrcuitry
The recommended procedure 1o check out these companents consists of checking for a
correct output signal for given known Inputs,
Check DAC U4 inpats in Diagnostic 13 and verily that the Op Amp output is as shown in the
Qscope photo.
Diagnostic 13
Pin Frequency
4 54 Hz
5 108 Hz
6 216 Hz
7 432 Hz
i 064 Hz
9 1.6 kHz
10 3,32 kHz
i 6.7 kHz
12 13.4 kHz
13 26,8 kHz
Ramp Out '
Ramp Qut . A?:Fnj(} ﬁni .
Diag 13 § —ov ST = 20 ms & —0V
\ BV/dlv [}
& ms/dlv B sllv
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Table 8-15, A9 Analog Assembly Troubleshooting

TP
1V/dlv

+

TP3
EV/div

TP R
1\V/div §

TP3
10v/div |8

1, Use the lallowing scope phatostaken at Tess Paints 1, 2, and 3 during the Indicated diagnostic
lo verlly aperatian of this assembly,

TP3
6v/diy

b usrdiy

Diag 13

& ms/dly

Diagnostic Test Polnt 1 Test Paint 2 Test Polnt 3
i Photo 0.8y Photo
12 Phato <1V Photo
13 Phato Photo Photo

main areas;

2. It waveforms and levels do nat ap
board 05344-600014 and proceed,

a, Phase Comparator Circullry (TP1)
b, Sample and Hold Circuitry (TP2)
¢ Integrator Circultry (TP3).

pear as expected, then place the A9 Assembly an extender

Troubleshoot to the problem area as indicated by the results of the Test Paint waveforms,
There are three key blacks on this board and the troubleshooting is broken up inta these
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Table 8-15. A9 Analag Assembly Troubleshaoting (Continued)

Il Test Palnt 1 looks Incorrect, IL s a simple matter to troubleshoot the phase comparator
cireultry, However, If TP 1 looks good, but both TP 2 and 3 look bad (as may be the case
because of feedback), the task becomes somewhat more difficult, To Isolate the problem
area, open jumper W1 and verify the following during Dlagnostic 11;

Test Point 2: -13.6V £1V

Tost Paint 3:

Diag 11

W1 Removed
2V/diy

The problem should now be Isolated to 3 particular circuit block, Proceed troubleshaating at
that circult block,

3, Phase Comparator

If TP 1 waveforms do not appear as shawn, then verify the operation of Individual
components as indicated,

2, Phase Camparator U3

Enter Diagnostic 11 and verify that input pins 5, 6, 11, and 13 have a 100 kHz signal
present,

Outpu; pin 15 should be at TTL HIGH, and pin 2 should have the following
waveform (pin 3 should be Its complement):

Disg ¥

Pin 3 :
1V/div [

5 us/div
b. Transistor Q13
The following waveform shows the collectar of Q13 during Diagnastic 11
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Table 8-15. A9 Analog Assembly Troubleshaoting (Cuntinued)
Anather wavefarm which may be of help Is that of TP 1 during this same dlagnastic, This
waveform will help to Isolate transistors Q13-16 If any are faulty,
4, Sample and Hold Clrcuilry
It TP2 books [ncarrect, but TP3 has checked out QK, then verlfy operation of the black as
indicated,
A, Open the Integrator feedback input by unsoldering one end of AIR5B, Open the
Integrator output by unsoldering one end of jumper W1 (this may have been done
ta isolate the trouble area),
b, Applr +5 Volts 1o the Sample and Hold clrcult at ASQ24 source, The valtage at TP2
should be +6 {3 0.5) valts, I nat, then suspect U6 or U7 as faulty, Proceed 1o step c.
c. I thisvaltage s not correct, then apply +5 volts at ASU7 pin 3. The output valtage at
ABU7 pin 6 should be +5valts, and that at A9UG pin 6 should be +5,5 valts, Replace
the suspected faulty component If these levels are nat present.
d. Resolder the Joose end of AJR5B and W1 to clase the Integrator feedback Input and
the output loop,
¢, Finally, check for the presence of the Sample and Hold Control signal from the base
of A3Q291to the gates of ASQ24 and Q25, The photosshowng,  vaveforms for the
indicated nades during Diagnostic 11,
Diag 14
Q32(C) [
2Vrdiv
Q28/C I S
5V/div § N Q29/B)
. \ 0.5V/div
b ps/div & us/div

8-90




Model 53445
Service

Table 8-15. A9 Analog Assembly Traubleshooting (Continued)
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Table 8-15, A9 Analog Assembly Troubleshooting (Continued)

5, integrator Circultry

IfTr3 losks Incarrect, but TP1 checks aut OK, then check out the aperation of this block o
Indicated,

2. Open the Integrator input by unsoldering ane end of AJCR9, CR10,and R58, Qpen
the Integrator autput by unsaldering one end of W1 (thls may I vo heen doneto
Isolate the trouble area),

b. Connect aJumpcr in the W2 position, The plate-through holes for this connection
are located adjacent to resistor R78, This places a 1 kOhm resistor across integrating
capacitor C24, and the Integrator should now function as an op amp. Thevnltage at
A9TP3 should be 0 Volts (+ 0,1 Volts),

If this voltage Is correct, continee on to step < If this voltage [s not correct,
troubleshaot the Integrawer by comparing voltage levels as given in the follawing

table:
Integrator DC Voltage Leve’s | |
Transislor E ] C
Q1B 13.3 12,7 =01
19 -13.5 =128 -0.1
20 -0.6 0.2 133
21 '0.6 0»2 12»7
22 0.6 =01 ~15
23 -0,9 -0.1 15
26 0.0 0.6 15
27 0.0 -0.9 ~15
Qi G1 -0 D1 15 51 02
G2 00 D2 15 52 02

¢ Resolder the loose end of AICRS, CR10, R58, and remove jumper W2 to close the
Integrator feedback input and the output loop,

d, Check operation of DACs U1 und U2

Enter Diagnostic 11 and verify that a 100 (£ 1) kHz signal Is presentattheinputs and outputs of
U1 and U2 (Bias and AP lines). The Latch Clock should be a 1.4 + 0.1 MHz signal,

e The Summing Amplitier and Current Sources can he verlfied by comparison of
levels and waveforms given, Enter Diagnostic 11 and check for lﬁc following:
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Table 8-15. A9 Analog Assembly Troubleshooting (Cantinued)

Service

Transisiors:

03§
0.6V/div 4

1vrdiv

G =NV
Q6 G 7402V 9 G 62002V Qi2 D 872¢:02V
5 500V S ~58¢t0.2)V 5 5010V
APl Lines

APl lines 1, 2, and 3 behave identically during this diagnnstic, s the given wave ‘orm can be used 2 a
maodel for the other two lines,
Diag 11
QB8:E; .
widiv

QBiB) m oY
2V/div

: -0V
s/div

Transistor Array U5 2p

Verify the flollowing dc voltage levels at the indicated pins,

Pin1 -5.8 14 00
2 -8.1 13 -15
3 -8.8 12 -15
4 -8 1T 48,2
5 -58 10 +8.8
6 «B.1 9 -8.1
7 -8.8 8 +56
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Table 8-16. A0 Digital Assembly Troubleshooting

1. Begin checking the operatton of this board by verifying the stgnals as glven for the test paints
tn the followling table. Pawer up the counter and ihe 5344A for normal aperation and check
for these signals:

{3 Frequency or Voltage Il Faulty, Suspect
1{VCO/2) 20,5 MHz U6
2 (CHIP) 5.6 MHz uz
3 ISLF) TTL HIGH g, Q2
4 (PRELOAD) 05.6 kHz or 57 kHz Wpi]
5 (START CYCLE) 85,6 kHz or 57 kHz ug
6 (PULSE REMAVE) 57 kHz us
7 5.6 kHz or 57 kHz U12
8 (vCco/0) 5.6 MHz U20

Enter Dlagnostic 14 and verify these levels and frequencies:

P Frequency or Valtage If Faulty, Suspect
1(VCO/Y 18.4 MHz uUs
2 (CHIP) 3.7 MHz uz
3 5LF) 440 Hz £ 100 Hz ug, Q2
4 {PRELOAD) 100 kHz u20
5 (START CYCLE) 100 kHz L9
6 (PULSE REMOVE) 32,3 kHz ua
7 100 kHz Uiz
8 {vCO/10) J.6 MHz U0

2 Ii signals observed are not carrect, then wrn off pawer to the 5344A, remove the A9
Assembly, and Flace the A10 Assembly on two 05342-60034 extender boards, Remaoving the
A9 Assembly discannects the VCO conirol voltage from the A7 board,

Power up the 5344A and measure the frequency of the VCO signal at jumper AT0W1, This
signal should be 40 (*+ 5) MHaz.

Connect Test Pont AT0TPE and U13 Pin 1 to ground, These connections disable the divide-
by-N Shift Register and the Pulse Remove circuits.

Measure the frequency at each of the follawing nodes, keeping in mind the relationship of
the measured signal to the VCO, Suspect ICs ma?' be verified for their operation ttransitions
at Input/output pins) during Diagnostic 14 as glven in step 7,

‘h‘

k-5

wn

A10TP1 shauld be VCO/2, If nat, suspect A10U1 and Us.

A10TP8 should be VCO/10. If not, suspect A10U19 and U20.

A0U11 Pin 4 should be VCO/100, If nat, check A10U16.

A0 TP7 should be VCO/1000. If not, check AT0U11, W12, U15, and 16,
A10 TP4 should be VCO/1000. If not, check A30U15 and un.

A10 TP2 shauld be VCO/10. If not, check A10U7.

A10 TP5 shauld hg VCQ/1000, if not, check A10U9.

A10 Q1 Collector skould be VCO/1000 (a very narrow pulse), if not, check A10U3,
U4, Q1, and C3.

A10LJ8 Pins 2, 3, 4, 5, 6, 10, and 11 should be VCO/1000, If not, suspect US.

6. Power down the 5344A, disconnect the ground connection from AT0TPG and U13 Pin 1, and
replace the A9 Assembly, Next, power up the unlit, and enter Diagnostic 11 to check for the
presence of pulses at the Input, output, and clock pins of A10U13 and U17, If pulses are
present at the input >nd clack Flns, and Pin 1 Is at TTL HIGH, but no pulses appear at the
output pins, thent' tpa, 't~ _lar IC is probably defective, If pulses are present at the outputs,
then ICs in the divide-by-5 counter circult may be defective. In this case, check A10U18, U21,
and U22.

R.q4



Model 53443

Table 8-16. A10 Digital Assembly Troubleshooting (Continued)

Service

7, The following table provides frequencies at nodes of interest during Diagnostic 14, Enter
Diagnastic 14 and verify the glven frequencies at the indicated pinst

ic Pin Frequepcy
W 3 71 kHz
1 71 kHz
U2 ] 71 kHz
1" 71 kHz
13 1.7 MHz
U3 9 100 kHz
12 100 kHz
U4 2 67 kHz
3 100 kHz
5 12,9 kHz
9 100 kHz
12 100 kHz
UG 2 71 kHz
12 71 kHz
u? k| 3.7 MHz
12 7.3 MHz
ug 2 100 kHz
] 100 kHz
4 100 kHz
5 100 kHz
6 100 kHz
7 3.7 MHz
10 100 kHz
1 100 kHz
12 32,3 kHz
13 117 kHz
14 145 kHz
15 116 kHz
16 130 kHz2
17 262 kHz
18 440 Hz + 100 Hz
20 25.2 kHz (16,6 kHz)
21 24.9 kHz (15.4 hHz)
22 24,4 kHz 114.5 kHzy
pa ) 25.4 kHz (16,7 kHz)
24 620 Hz
25 104 Hz
26 4,1 kHz
28 100 kHz \
U9 2 7.3 MHz
13 3.7 MHz
U10 2 620 Hz
3 18,4 MHz
5 620 Hz
un 8 25 MHz
u12 1 66 kHz
9 31 kHz
10 754 kHz
14 405 kHz
15 67 kHz
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Table 8-16, A10 Dighal Assembly Troubleshooting (Continued)

Ic Pin Frequency ‘

(WFK! 2 67 kHz

k] 130 kHz

4 116 kHz

5 65.8 kHzx

6 145 kHz

7 75 kHz

9 262 kH2

10 75 kHz

" 75 kHz

12 65.0 kHz

13 65.6 kHz

14 67 MHz

15 67 MH2z

U16 1 X 65,8 kHz

9 31 kHz

10 75.4 kHz

15 67 kHz

Uiz 3 111 kHz

5 67 kMz

6 31 kH2

7 31 kHz

10 65.8 kHz

13 3 kHz

15 75.4 kHz

u1g 4 236 kHz

9 3,7 MHz

10 33.6 kHz

1 7.4 MHz

1L 66.4 kHz

15 66,4 kHz

U220 k| 3.7 MHz

4 32.7 kHz

11 3.7 MHz

12 100 kHz2

14 100 kHz

15 67 kHz
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Service

I
Remave the bottom caver as instructed tn paragraph 0-24, Remove all connections fram the counter
to the 5344A so that It Is completely isolated, Apply power to the 5344A,

The followlng are input wavefarms to diode bridges CR1, CR5 and CRG, and ta diade palr CR1, These
waveforms were taken on the solder side of the motherboard at the nodes indicated by the
transformer wire color,

+5 Valt Supply
Waveflorms taken at the YEL terminals:

6v/div [ i v

10V/div |8

5 msldl
The approximate dc level into Fuse F1 s +15V with asmall amount of ripple on this wavefarm,
+15 Volt Supply

Wavelorm taken at the RED terminals:

10v/div

& ms/div
The approximate dc level Into Regulator U4 is +20 Volts,

~15 Valt Supply

Waveforms at the GRN terminals resemble those at the RED terminals iphoto given above),
The difference is that the amplitude of the wavelarm is 0 to -20 Volts peak-to-peak,

The approximate dc level into Regulater U3 is -20 Volts,
~5,2 Volt Supply

Waveforms at the BLU terminals resemble those at the RED terminals (phnto given above),.
The difference '« that the amplitude of the waveform is 0 to =10 Volts peak-lo-peak.

The approximate dc isvel into Regulator U2 Is =10 % ults,

The following table pravides power up conditions of Regulator U1, Check for the glven level at the
indicated pins,

] Pln Yoltage

(=t - W T, R TR )
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Figure 8-34. A11 Main ROM/Buffer Assembly
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SERIAL PREFIX OR

SERIES NUMBER CHANGES ‘
‘Poge 6-8, Table -2, A3 Keyboard/Display Interrupt Assy Replaceable Partst
2314 »Change U11 rrom 1820-1207 Lo 1820-3460 IC-GATE 1TL L3 NAND
B‘INPu

Poeges 6-9/6-10, Table 6-2, Al HP-IB Interrlace Assembly Replaceable Paprts:

215 >Change Al (053014-60004) SERIES to 2415,
»Change ANUT from 1820~-2485 to 1820-3431 IC-TRANSCEIVER TTL
LS INSTR~-BUS IEEE-Hig,

Page 6-27, Table 6-2, Replaccuble Chussis Parts:

2438 >Change RPGT from 5060-0329 to 0960-068Y4 HOTARY PULSE
GENERATOR, INPUT POWER: 5VDG,

Page 6-27, Table 6-2, Miscellaneous Purts:

¢ All Serials >Chunge '"(OPTION 1412)", Kit-Front llandle, to "(Part or ’
OPtion 1“2)"- .

2510A >Change Link Lock~Front from 0050-0515 to 0050-21606.
>Change Frame-Front from 5020-8815 to 5020-5815,
>Change Frame-Rear from 5020-~8816 to 5021-5816.
>Change Strut-Corner from 5020-~8837 to 5021-5837.
>Change Strap-Handle Cap, Front from 5040~7219 to 5041-6819,
>Change Strap-Handle Cap, Rear from 5040-7220 to 5040-7221,
>Change Strap-System II from 5060-9899 to 5061-9499,
>Change Cover-Bottom from 5061-1940 to 05342-6014].
2Add 0515-0893 SCREW~MACH M3.5 X 0.6, 10MM LG (for Cable Shield),
>Add 0515-0896 SCREW-MACH MYy X 0.7, 10MM LG (for Front Handles),
>Add 0515-1055 SCREW-MACH M4 X 0.7, 6MM LG (fo Link Lock).
>Add 0515-1132 SCREW-MACH M5 X 0.8, 10MM LG (for Strap Handle),
>Add 0515-1331 SCREW-MACH M5 X 0.8, 25MM LG (sor Corner Struts),

Page 6-27, Table 6-2. Option Kits:

All Serials >Change 5061-0089, Kit-Front Handle (Option 1412) to “(Part
of Option 142)v,

"2510A >Change Kit-Rack Flange (Opt 908) from 5061-0077 to 5061-9677.
>Change Kit-Front Handle (Opt 142) from 5061-0089 to 5061-9689,
>Change Rack-~Flange (Opt 912) from 5061-2071 to 5061-9771. o
Page B8-703, Figure 8-27. A4 Interface/A2 HP-IB Connector Assembly:

2415 >Change A4 (05344-60004) SERIES to 2415, .
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