Errata
Title & Document Type: 5246L Electronic Counter Operating and Service Manual
Manual Part Number: 05246-90001
Revision Date: August 1968

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

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

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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CEHIIFICATION

'The Hewlett-Packard Company certzfzes that thzs tnstrument was
thoroughly tested and inspected and found. to meet its publzshed

: .speczfzcatzons when-it was shipped, from the factory. The Hewlett-

- Paclkard Company further certifies. that its calibration measure-
. ments are tracdable to'the :U.S. Nationg] Bureau of Standards to -
the ea:tent dllowed by the Bwreaus calibjatwn facility. '
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WAHRANTY AND ASSI$TANCE | a, ’

. 'l &,

" All Hewlett-Packard products are warranted .against defects in*
materials, and" workmanshlp This warranty applles for one-year
- from the date of delivery,: or, in the cdse of cettain major compo-
"nents hsted in the operatmg manual, for the specified period. We -

" will repair or replace products-which prove'to be’ defectlve during
the warranty petiod provxded they are returnedfto Hewlett-
Packard 'No othe}; warranty is expressed or- 1tnphed We are not
liable for consequential damages. - N

Service contracts or ‘clstomer asmstance ag'reements are available
for Hewlett—Packard products that requlre mamtenance and re-
palr on-swe. ' ' : ,

For any’asmstance contact your nearest Hewlett-Packard Sales and ’
Semce Offlce Addresses are prov1ded at fhe back of thlS manual
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Thls "ls an Operp.tlng Manual only. Sorvlce lnstrucuqns are outlined ina
‘geparate Servlce Manual, This Operating'Manual is supplied to help you
‘make the best yse of your HP Modél 5246L Electronic Coupter. Four ‘sec-
tions of information are included as follows: _ '

-
Sectﬂm Ilsan lntroductlon to the C‘bunter._ Thls lncludes a table of teclmi-
. -eal specl[fcallons ' . .

1
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Foreword \ Model H246L
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i R MANUAL CONTE_NT . o

Section i contnlns lnforlpatlon Ior installation and shlpment o il
- ! +
- # ,
. Sectlon 18 explulnP operatlon,o[ the Counler and all avallable plug-~ins./ / . ", '
* , o / iy
Sectlon‘IV glves_baalc nmln),@mnce iuformallon. / v
- ' . + . . C \'w\ LT ‘r . . ’ D b T
e ’ | /
* HOW TO ORDER
To order an Operating or Service Mapual for your Electronic Counter,'. P
contact your nearest. Hewlett- Packard Sales and Service Officg, Lists are ¢
provided at the biack of this inanual, . Give complete 8-digit serial number
and name of instrument. Comments and suggestions concerning this manual
gre welcome at any Sales and Service Office. -
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. I . ‘o . . A
.o -ﬂGENEgAL INFORMATION 4
: . I - ' . " ;f‘
| | , ")\x . o SR T
. 1=1. INTRODUCTION. R Counter Into d direct rending counter from DC to 350 ' f v
\. . _ iy ", MHz, Prescaling is nccomplighed, without tuning, by 3
1-2, YDESCRIPTION, o .7 transistor binary dividers, operating over the .fre~-
- : e ' - quency .range DClo 350 MHz. .Multiple scaling factors * i
1-3, The/pModel G246L Eleclronic Co‘un,lfrlsnhigh- (2, 4, or B) are provided, to shorten sealing time at M
frequency~ generalwiiurpose electronie counter, The the lower frequencies, T ' ] l.
- Model 5246L measttes frequencies from 0 to 60 MHz, I Co ' :
N T o ’ : 1-13.. MODEL 5253B FREQUENCY CONVERTER, P
1-4, ThE & Model 5246L provides these additional e B Y 2 Yo
[eatures: I ' . 1-14, The 4 Model 62638 Frequency Converler ex-. . |~ S
o Cos e ) o : tends the frequency range of the Model 5246L to 512 | ,
a, Display storage whichpermits reading tobe dis- MHz, "~ The stability and basle accuracy are retained o
‘played while new count is made, .‘ ‘ by multiplylng a.10 MHz signal, derived from the :
. ' v ' ' - unter's internal time base, lo n known harmonic - L
b, - Six-digit display using rectangutar (narrow) digi- H-)eque_ncy. ‘When this harmonic frequency s selected * .
¥ tal-display tubes; dectmal point position and meas-, and mixed with the input signal frequency, the Hiffer- o
© urement units diqpiuyed automatically, - ence frequency: produced is within the range of the o 1 i
L basic counter and is-displayed by the countér, = RO
c. Operation with plug-in units which extend the ‘ s R .
. basic range and performance of the counter, : . 1-15, MODEL 5254A FREQUENCY CONVERTER, o ’
., 1-5. The Model 5246L featuges solid slate design, @  1-16, The/» Model 5264A Frequency Converter pro- -
v low power consumption, ,s.mall' size (6-1/4 inch panel vides the, Madel .5246L -with a frequency range from /«
helght), light weight (28 1bs), esy conversion for rack *300to 3000 MHz, "The stability and accuracy of the _,
.. -+ . mqunting, and modular- plug-in circuit b'oz.lrd‘g for basic counter are retained byusing a 50 MHz multiple )
.. simplified maintenance, ' ) of the crystal oscillator signil from the counter.to ' -
:) Lot ‘ . ) : /! beat with the signil being measured, The difference.
.. 1-0. 'IDENTIFICATION, frequency produced Is within the range of tlie basie ,
AR . T - .. counter and is displayed by the counter, The-conver - ‘. .
,1-7, Hewlett-Packard uses§ atwo-section, elght-digit , ter has an indjcator ‘which aids in frequency selection , 3
. .serial number (on instrument -rear panel) to identify . and indicptes the output level to the counter. The re- - Pk
instruments: (000-0Q000), The-{irst three digits are - quired za{.[‘mt signal level is 50 mV rms to 1 V rms. S
+ a gerial prefix number, and the last five digits refer . The inpuf cohnector'ig a type N female, : ) ,
..lo a specific instrumeént. If the serial prefix on your ' ‘ - e L te
instrument does -not appear.on the title page of this . L\ 1-17, MODEL 5254B FREQUENCY CONVERTER,
manual, therearéiffpreptes between the manualand. % - ) < R :
ypur i‘listl'}:nfentwll If arbdescribed ip a'change sheet ;*  1-18,. The % Model 52548 Frequency Converter pro- . | NS
B included-with the mandhl, If the change sheet s vides the Model 5246L with a frequency range from
ya .mis‘élng,{'.he information can be supplied by your , 200 to 3000 MHz, The stability and accuracy of ‘the
{, .. nearest Hewlett~Packa'¥d Salés and Service Oflice, baslc counter are retained by using a 50 MHz multiple
s Loat A L of the crystal oscillator signal from the counter to
L 'I'-B:‘-A'VAl_l..kBl.El'i’l.UG-‘lN UNITS:. . - beat with the signal belng theasuréd, -The difference
e e e . L v ' \ frequency produced is within the range of the basic _
v ;j'"_'-_l -9." MODEL 5231A FREQUENCY CONV.ERTER, - counter and is displ:lyﬁl{by the counter.: The conver- - o vef
S s Ké - e “ter has an indicator whi€h aids infrequency selection = . e
1-10, The % Model 5251A Frequency Converter ex- and dndicates the output level to the counter, The re- f
tends the frequency range’of the Model 5246Lr to 100 quited Input signal level is 50 mV rms to ! V rms, - V. &
"MHz. The Model 6261A mixes a selected 10 MHz The Input connector is a type N female, The output ' oo
. " "harmonic (between 20 and 90'MHz)*with the input sig- of. the video amplifier (1 to 50 MHz) is available at - " ’
" nal, "The resulting c}_i'[fereuce-[reque.qcy. signal is . the AUX OUT jack on the front panel, S
amplified and pravideddo the. basic counter for coung,- , ) ' .
ing and* display, Bebujse the selected 10 MHz har- 1-19, MODEL 5§255A FREQUENCY CONVERTER,
monic is dérived from a Harmonie geperator.driven - ’ - .
by a 10 ‘MHz outpit [righ the basic colitey, the sta? . 1-20. The f# Model 5255A Frequency Converter pro- '
bility and pecurgey of the lpasi?.“ﬁbvnte'r at;iqztained. ~v. vides the  Model 5246L with afrequency range from
S L 7. v« 3to 12,4 GHz, The stability and accuracy of the
) - 1e11, MODEL 5252A PRESCALER, . . counter s retatned by the use of a heterodyne signal
PR NS - o ' “frequency (a selected harmonic from a200 MHz ‘comb
Lo Le12, T}.e/g Model 5252A Prestaler;Unit is aplug-in spectrum) which i8 derived from the 5246L time base,
ST ynit \y.zich converts the # Model 5246L Electronic The 5246}. displays the converter's difference [re-
" 02364 -2 _ ‘ S - - 1-1 '
e ‘ o _ 't o et 1 ] - . - .
o N ' . N
: - ’ ot o R . . . o b b - °
™ L L .' : - .
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Section I O ) Co s * Model §246L .
' ' * . . .
. i_ , i:*ﬁ L :* ’ ] ':;
T ~'} f‘“= - '! Tnble 1"“ Spep![lcntlons ; "
ST ——
FREQUENCY ME’ABUREMENTB ' GENERAL (Cont'd)

Ranse' 0 to 650 MH? (d¢ coupled inpul) 26 Hz Operating Tempera.tura Range. 0°C to +66°C,
to 50 MHz‘(nc coupled lnpul, mnximum f
5ensulﬂty) | ’ Connactdrai, BNC type. ;. .

, Gate Tlme. 1 usec lo 1, 0 seconds 1,1.1 decnde ' R s ] Y
steps. | e T i - R -
. 'a‘ . ’ - . . . . -
Accuracy xl couqt&time base ageuracy, . ' SIGNAL'INPUT\ .o T"' oo : \
.

Eeads Int kHz oF Ml{z wj!.h posigloned decimal Maximum Sansitivity 100 mV. rms; coupllng v b
point; units annunciator in lh{e ‘with digital AC or BC, AC coupling has 0,022 1T 600
displhy. N /.‘ -. N V DC capaeitor (<3 dB at qpprox!nmlely

. N ; : . THz), . .. R P

. Self Chet:kl Counts 10 MI{z {or tfe gate time ' ' ' ]
‘ chosen by the: tlme b'lse sLlector éwitgh . _Impedance 1 meg shuntecl by 25 pF, !
) '{ Y i\l ; d/
R ! . o :a' Overload: Dlode clamps in series with 100K
: L Ve - and 0, 001 1 F protect input ¢ircoit Ior up
N @ R ‘ to 120 V.rms, Input resistance for pverload
: ' conditjon (beyond approx. 1 V) is ap’proxl-
TIME BASE. | y , mnlely 0.1 megohm, N \
-... . . . / . :
Frequency (1nte;'na.1) 1 M {z. DR Weight: Net, 28 Ibs (12, 8 Ky} with'blank plugfin; |
ﬂhlpplng 36 lbs (16,4 lcg) A L
Sta.billty Aging rate leﬂﬁrt an 12 parts in,
107 pe,r month KR ‘ Dlmensions.
. . : -4 o . . -
As a function of’llne voltage: l'ess than 1 , ' ’
~ partin 107- for changes of ilO/ﬂ
- ¥
Asa, function of ambient temperature. 1ess . e " o ;
p than 2 parts in’ 109 (+10° to +50° C) 420 o s o ansbenm ' Iq e n——t
' . parts in 10G (0° to +B5 C). @:."“""'"‘""““‘""%,..';..... - fJ'—'r
@) awan avscm scxms e B . Coa

‘External Input Sensitivuy -1 volt rms into | B i

. 500 ohms, sine wave, Range:’ 100" Hz,{o Tor wh
1 MHz, sine wa A ‘ U

- /'-\ & A . © l
Output“Frequency MHZ,\ 3 V peak-to- peak‘ _
into 1000 ohms. S " ) '
-~ "‘ ' " \
el . | " !
, | . . L . [_ u‘m ﬁ
B . . REAR
e T t
GENERAL - o
/'. .“ Registrationi 6 dlgits in- line with rectangular _
Nixie tubes and display storage. 999, 999 - .
maximum display. _ ' _ B
< . . e Power Supply: 115 or 230 volts £10%, 50 to

Displﬁy Storage. Holds. readlng between 80 Hz; 95 watts (50 to 1000 Hz operatlon,
samples; switch overrides storage / /price on request), . .

I

Sample Rate‘ Time following.a gate closing Alccessories Furnished: HP 10503A Cable, 4
during which the gate may ot be reopéned / feet long, male BNC connectors, Detachable
is continuously varlable from less than 0,2 ! Power Cord, 7-1/2 feet (2040 mm) lpng,

. sec to 5 seconds in frequency mode, inde- ~ NEMA plug. Circuit Board Extender. |
' pendent of gate time; display &an be held . -
<« . indefinitely, ' Options: See Table 1-3‘.' )
1-2 02364-1

LLEL] b T )

*

ht



B
e

ER
o L T

)

1-21,

. ag a videp amplifier,

.'Irequency o S

124,
\ends the sensitiyily of the Model 5246L to 1,0 milli-

' ' ' e
.- quency to the nearest cycle with the tounter TIME

BASE. switch set to 1 sec,. Addify this yeading to.the
6265A dial reading (3 to 12,4 GHz) gives the input fre-
quehey value witha 1esolullon of up to 1 Hz,

MODEL 6250A S]‘NSITIVE PRGSCALER

1-22, The & Model BZBBA Sensilive Pleacalex Unlt

extends Lhe,direct counting range of the Model 5246L -
- to 200 Mz

z. It extends the lnput sensitivity inithe 1
MHz' lo 200 MHz' range to 1 mVirnms and. can be used

' (dividing) is done without tuning by transistor binary
divide:s opemllng from 1 MHz to 200 .MH%, "At the
same tihye, the prescaler adjusle ‘the counter's time
base an equnl amount to, provide direct readout in

.1'-723. MODEL 0261A VIDBO AMPLIFIER

The % Model 520 X Video Ampli[ler Unit ex~

valt over the frequency range of 10 Hz ty 5¢ MYz,

Input impedance is 1 megohm and can be furthér in- .

creised by 10 megbluns by use of an acctskory 10:1

. divider. probe (f# 10003A) for signals greiter thap -
10 mV. A 50 ghm odtput is proﬂde,d fipr osctlloscope '

maonitor ing of ihe amplified signal \ ) C e

1-25, MODEL 5262ATIME INTERVAL;UNIT

{26, The @Model .)262A“I!1melnle1.val Unit provides_
‘start and stop pulses, initiated by’ electrical inputs,
to the main count gate, in the'Model 52461 enabling 1t
to make time interval measuremenys. Time intervals
from 1 microbecond to 108 seconds are measured with
a resolution of- 0.1 microsecdnd, Basic counter ac-

curacy is retained when the signal counled is derived

" {rom the internal osclllator

1-27.‘ MODEL 52§4A PRESET UNIT,

+-28, The. % Model 5264A Preget’ Uui‘t‘_c'onverts. the

5246L to a preset time base coupter while rélaining
its basi¢ measurement functions and range,
, Model 5264A pemms the5246L to: ,

measure normaﬂzed [requency rate (N x I‘REQ)
count N events (PRESET)
divide an inpuf’ [requency by N (f/N) 2

. In these measurements-N may be any integer from 1
to 100, 000 (N = 100, 000 when all N switches are set
to 0) . N

o
1-29." Such versatllity is achieved b{ using a set _o[
decade dividers inthe 5264A to contro
counter, These decidde dividers, which may be pre-
set to any integer from 1 to 100, 000, open the coun-
ter's gate when the first pulse ls received and close
lhe gate when the .Nth pulse is received,

1-30, MQDEL 5265A- DIGITAL-VOLTMETER,

1-31,
the 5246L (o an accurate DC digital voltmeter.

The 4 Model 5265A Digital VoltmeteY converts
DC

023564-2 - s

CLTTT RV R T

Input [uequency prescaling ;

.
1
.

The %

the gate of the '

" Modél 5246L oo [

T

‘ o tal voltmeter mode

" matically- sensedj_

- six-digit presenlallon. Accur

_absent,

voltnges as high.ns 1000 volls

cy 6[, the, Digital Volt»
ed redding or 0,01% of
the full-mnge vajue for opérating lbmperalures be-

meter is £0,1% of the displ

tween +15°C and +40°C, ceuracy i: s maintoided for’

over-pangé vollngea of 6m.on ullmngpa. The LOCAL-

REMOTE sth‘ch permlif{g remote gelection of thedigt-
v operation f€om the plug-in
controls, Polarity:df the input DC Yoltage ia aulo-
ddisplayed L

[

1-32. APPLICATIONS.
133 GENERAL ,’L.,. e

]

1 34 The Model .)24GL can measure. Ircquehcies i
©« from 0 to 50 MHz 'directly, to 12,4 Ghz when used

with available plug-in units, “and lq 18, 000-MHz when i
used with the, 49 Model 5408 Trnnsfer Oscillntor and |

#» Model, P932A Harmonic Mixer, It can measuré

_ speed, rpm, accelerution, vibrafion, and dther phe-

nqmena when they.are coiverted to sine waves or
pulses,. It can simplify the design, test, and cali-
_bration of filters, dsculatd'rs, scalers, and other
devicea which require critical frequency or time in-
tterval -measurements in lheir mnnu[aclure gr

mainlenance. ) .

1-35. rsmmotoev. - T

i- 36 The deﬂnitions of tite following I:erms apply to
those tefms as they will be used throughout the manual,

A, BINARY A bistable multivibrator (flip- Ilop)

used to. count pr store binary information, The output ‘

.of each hini'n.ry ls a "lﬁt” or blnary dlglt

- ¢

s DECIMAL WETGHT 4

WHEN D, CONDUCTS | WHEN D CONDUCTS

siate is "1," "
~ weight 4 is presenl, v
LI ls] bi' = | ' 1

T m
slote is 70,
weight -4 is not pres)vl
D bit = 0

. Indicates conducting element

. Figure 1-2, Binary Synrbol . - 3

b, DECIMAL WEIGHT., Numerical value assigntd '

to the output of each binary, Ina 1224 code, decimal
weights are assigned as follows: A binary, 1; B bi-
nary, 2; C binary, 2; D blnary, 4,

co "1 STATE One tiansistor inbinary conducting
output of binary indicates declmal \F):lght present,

d,, "0" STATE, Opposite transistor in binary con-

- "ducting, output of binary: indicates decim\al)eight(

o~ { !

S | C 13

/!

§



*
-

R v
-h + . . ‘ .o N '
A o . - ‘
: ;?l,, . - ' ,‘,u.LL 3 'l‘-. ‘:.,t o \ -
b Ji e a ; ’ $ I . a .\,- ' oo . ! :r’a . v ‘
e ’Ql :-"' - B " 5 . 7, '::.l Wt T . * ) b . ."" [ . -t = '
Ex IO o S il ST '
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) }' " v ‘ t‘ﬁ "H - ‘? ) \ . : ) . "":_'_’E . i At .l,-\ . .
) " o | Y ;lll - ' . ‘ \ . SR "’ ‘f“_‘ ‘ "‘.-‘..‘ ‘;' g - [ T I - )
Sectlgal - s e - o T Model 6240L *.
e N, e R RN ol ey : ' .
) . : . '\I . 0 ,_J ’\ , ._I A J,’ - . . .‘!.. st . R ) AR TTRN ! “ . l_ o
tetigy 4-\}‘.\.INE BCD. Founsline hin; ry-coded-decimal;, X o "~ Table 1-3, 5246L Oplions N A
. dfclmnl ‘ingim'mhtlmrcodcd in.suéh n way that each e —— : : R
décimal.diglt may, be repregefied by awnigue cambf~ . Y A oA P . ]
* nation of 1-and O states uf four binayies, o 01"".{91@“'”"“‘10“ ;f“?! S {
CLNTE Lo 02: 8diglt readont .- Y -

L. THUTH TABLE, A table which lists the allow=" " 03 Ran Tate:bositive 4 line BED.output Jy [ 4
able 1-or 0 states of n system.of hinaries for eadh T ‘_“:0. L“‘“’ Cey LT ‘
declmal diglt to-be repregented. These states are’ m-"‘séa °"‘e"1%lal{+1! T
Usted In nn-order which presents the most significant - - B él;)e I;‘"fce' ce L N "{"?' each tine +
diglt first, Example: Inn 1224 code, 'binarics D, C, Approximately +17 V. 3660-sodds
B, and A are assigned decimal weights. of 4, 2, 2, , - J| . - Apl’“’xi"mtely +6< 51 ;Ooogourc? 1
and 1 respectively, The decimal numeral 5 i3 roffre- ' out tll]proxilgll?le[y =0, ! 99“1;"3 t

- sented by state 0111 and weightsof 2, 2 and 1 are .ugu i 8 Bl.lu py :‘ \?&ofiy ﬁ;’g},% xg‘ﬁigrgglﬁm _
present, The dllowable"combinalion (0111) is listed DUl b e e terg. o
in the truth table (Table 1-2), o . Digltal to Analog Conyerters, 4 o
. o - k4 Print Command: +13'V to 0 V step, DC ’
. . C g S coupled, . IR B
- AR fr ERATEEIEN Hold-off Rggirement: +15 V min, +25 V max,
Table 1-2, Four-Line Code Truth Table Y, from cli¥Ssis ground (10002 source), _
- - - _ e Cable Connector: Ampheftd 50 pin 57-30500, ¢
| Dlsit |- «4:Line Code, 1224, 0~ 14 Y, | Ty required, AN |
. - D=41 C=2 ] B=2F*A=11,. [o4: Similar to Option 03 except,output is 1248 .
' L ' S B "1" state negative 4 Iin&BCD. - | -
‘ 0 ) 0 o, | o — . . - it \
. ' b 05: Similar to Option 03 except oftput is 1248
1 o 0 0 Lo iR "1" state positive 4 line BCD, C
L2 "0 0 1 0 "’* T 06: High Stability Time Base Oséillator: |
3 0 \1 0 1 1 -1, Aging Rate: less than 3 parts in 109 per 24
L ‘ o hours after 72 hours warm'-up, ;%Nl‘ :
4 0 1 | S 0 s function of temperature: less thalY+2 parts
-5 0 1 S ' in 10" per °C from -207C+o +65°C, Asa
. . function'df line voltage: less than +5 parts
6 1 1 0 0 . 1n 1010 for +10% change in line voltage from
oy 1 { 0 ! L Jx® o 15V or 230 V rms, Short term: less than
. T2 parts ip 1010 rms’witl_]‘measurement
8 1 1 1 .0 '+ .+ averaging time of one second under constant|
9 1 1 . P ) R AR environmental and line voltage conditions,
1-37: OPTIONS ' | Tdble 1-4. , 1248 Code Truth,Table
. EE . v ‘ / e . OptiOl‘l 04 0= +IBV, 1=-8Y [y
" 1-38. Table 1-3 lists the available options for the. Diglt .+ Option 05 0 = -8V, '1 = +18v '
8246L, . Coniplete details are given ifi Sectlon V : ‘D=8 C=4 B=2 A=l
of ;he 6246L Service Manual.,, , . — 3 N ~3 R
N - o 1 0 0 0 1
1-39. Table 1-4 is a truth table for the 1348 BCD 2 0 0 1 0
7 . code 3 - T 3 0 0 1 1
| we - e 4 0 1 0 0
'_ | , 5 0 1 0 1
1-40, Decimal point and measurement units assem- S 9‘ g 7 } i (1)
. blies that provide a 1248 BCD oulput code areavailable 8 N 0 0
" by special order. They are not included as part of . g ' .1‘_”/ & 0 0 {
Option 04 and 05, | : PR |
¢ 4 . 7 ' ;
‘ . / -‘s r-'.',;j .
L] “.'
' .
. ) r ' ] ' K
N T RN o | 02364 -1
Z o '
; < - ' -
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‘Model 6246L | - B S . Sectionl,
’ ' Table 1-6. Plug-In Specifications PR -
S samA / o 52538 \/
20 to 100 MHz Frequency Couverlor *1 60 to 512 MHz Frequency Converter* t 1
mnge. . ' mngeg i :
20 MHz to 100 MHz using mixing frequencies 50 MHz fo 512 MHz, using .mixing frequen- . .
of 20 MHz to 90 Ml{z in 10 MHz steps, = ties o[ 50 MHz to 500 MHz in 10 Miz BtGpB.
: SN Aoquracy. S -
. Accuracy: - Relaing accuracy of basic counter.
Retains accumcy of basjc counler
Input Voltage Range: - '
Input Voltage Range: 50 mV rms {-13 dBm in 50 ohms) to1Vrms .
60 mV to 1V rms, . St - (+13 dBm in 50 ghms). '
Maximum Input: ' Maximum Input: ' ‘ ,
. ‘ put:
- 2V rms or.+100 Vdc WILL not damage ‘the , 2V rms ¢r 250 Vde will not damage in.strument.
lnstrumenl b L
: : Input Impedance:
- Input Impedance: N Approximately 60 ohms, - "
, Approximately 50 ohms, ‘ -
: . Level ato ‘ , Level Indicator:
ve cator: - Meter aids frequency selection; indicates out-
Meter aids mixing {requency selection; indi- put voltage level lo counter. - .
cates output voltage level to counter. R et
| : : 5 egistration: '
0 “ﬁ?u R glstration: ) - Counter display is ndded to the converter dial
i Gounler Display is added to the converter readi
,.fh.ll reading, ng-
f xeight Weight
‘#Net 3 lbs (1,5 kg), shipping 7 lbs (3 kg) Net 5 lbs (2, 3 kg); shippimi 9 Ibs (4, 1 kg).
5252A , ' 5254A /52548
i Preqcaler* T ] . Freguency, Converter *1
Operating Frequer{éy Range ' |- Range: |
Dc to 350 MHz. . ., . 5254A: 300 to 3000 MHz,
> . 254B: 200 to 3000 MHz,
Accuracy' ' . Accuracy:
yl
Same as the basic counter. _ * Same as the basic counter.
" Input Sensitivity: ) | Input"'Signal Level:
100 mV rms, 50 V rms (-13 dBm in 50 ohms) to 1V rms
: : ~ {+13 dBm in 50 ohms).
Maximum Input: : " In .
put Overload: \,
2 volts rms, +20dBm, or 100 mW, Input power in excess of 100 mW (+2 dBm or
: ‘ .2V ¢ .
Input Impedance: 2.2V rms) may damage the converter ‘
50 ohm (nominal), o ‘Input Impedance: - , .
Approxinmtely 50 ohmg, _ )
Oper ating Temperatur e Ra,nge " Input Connector: Type N Ienmle
0°C to +55°C. :
. ‘ ) Level Indicator: '
Scaled OQutput: Meter alds frequency selection; 1ndicates
100 mV rms into 509 is avaflable at the AUX output voltage level to counter.
A output BNC comnector of the basic counter. Reglstration: .
Double Pulge Resolution: 2.8 ns , Counter display in MHz, is added to the con- '
Minimum Pulse Amplitude: 280 mV. - verter ‘““\ reading. X
. R »
Net 2.2 1bs (1 kg); shipping 6-3/41bs (3, 1 kg). Net, 5 lbs (2,5 kg); shipping 9 lbs (4 kg)
*When installed in the Model 5246L Electronic Counter, ) \
T A 50-chm coaxial cable, 48 ihches long (HP Part No. 10503A) mile BNC to nmle
BNC Is furnished with all of the above lnstrumenls .. -
02364 -1 | . ' o145,



-
-

-
R T e+ e g e e ne

T e A e e e e e e I

‘ -

T— =y o, .. .. R — P __' —
e e e e e i

- i .
., ! ) ' v ! . v ' . o/
-» ' ' '”, . L] ) .
. o R ‘ . e
l_ : ) -. . .. ) .. [ l:"? . o | ) ]
0 .. Section] , / " Model 63401
' , i| ' I { & _:. ' . .
‘Table 1-5, Plug-~In Speclﬂcntlmis Conl'd,
o 5255A D 5258
Y -3 te 12.4 GHz r‘requeucy Converter* - 1 te 200 MHz Sensiﬂve Preeculer l"1 Yoo
o , N ’---. ,
e Hange: T “Rapge: T T w o
AR 3 lo 12, 4 GHz using mixing frequencies of 2, 8 1 MHz:lo 200 Mijz _ , A
C ' . 12,4 GHz in 200 MHz sleps. As n preeculer ' : ) o
e 1 MHz {o 200 MHz, Accurncy' L : e g
SR _ S Snme ns basic counlex. Co :
1 Accuracy: ' ' * o .
@ Retains uccumcy of basie counter, Input sgnsmmy _ ! \
N Input Sensitivity: ‘ 1 mV/10 mV/, 2V rms as selected by Iront
] . 100 mV rms (-7 dBm) as a converter 6 mv panel switch, . ‘ N ; '
! 1§ as a presculer, ' S : e
; , . : : - Resolution:
? Input Impedance: : ‘ 1 Hz in4 sec, 10 Hz in 0,4 sec, ete, “Saa
Lo .50 ahms nominal (vewr 2 up to 12. 4 GHz), g
. Maximum Input: T ) Input Impedance: r .
. +10 dBm, Y, . .50 ohms’ ° - . .o
‘Level Indicator: ' | ) ut Scaling Factor: .+ 4 . - (‘3\»‘\‘
Meter uids Irequency selection; inﬂfcules Inp ng TS ',' '’ :
B . #20°C to, i65°c -/ h
Auxlllary Output: : . ,' , “/(/‘
1 MHz to 200 MHz dif,ference signal from : B
video amplifier, ve As a Video Amplifier; -
\ Reglstration: . Couhter disley in MHz {s ndded 30dB mnxlmum gain on _1 mV range.
- to converter dfal reading, - . Weight; . . e
Inatallation: . Net 4,75 1b (2, 16 kg)
-~ Plugs into front panel plug-ln comp.lrlment of Shipping-9.25 1 (4, 2 kg)
i HP 5246L Electronic Counter. . .
i Input Connector: - ., ~
Lo Precision Type N fenmle GPC-7 conneclor { '
opitional, . “When nsialied T The HP Mddel 5246L Elec-
g Welght: Net 8, 25 lbs @3, 8 kg) - tronlc Counter,
: Shipping 13 1bs (5, 5 ke). > ~i~A §0-ohm, coaxial cable, 48 inches long (HP
; " -Pait No. 10503A) male BNC to male BNC is
v *When used with the HP 5246L, | supplied with the 5258A '
' . - . . v
L [ ’
” N . ) _/ .
, . N
L] ' r
; 1-6 - - (2364-2
1 ; .
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_" * °  Table1-5, Plug-In Sp_eclﬁcli@lona Co:_:_t'd.' ‘ o '
. .. 5260A.1 " D o
. _ VIDEO AMPLIFI(E\\I*:-',- L e
Bnnd_width.: - ‘e - ‘A'ccurac;r: -"‘ . e ,
. 10 Hz to 650 MHz with 5245L, ! Retaing, aeduriey of basic dounter,
" N ;o L . Ao ) '
Input Sensitivity: ' e - 50-Ohm Qutput:

1 mVito 300 mv r'nls.-

* Input Impedance: | -,
Lo Approaimately 1 megohm, 15 pf shunt; HP

Lh . LI

megohms, 10 pf shunt, '

I .~ 10003A Probe increases impedance té 10

1, 8 10,730 and 100 mv Yihs.,

- Maximum Input: = . o,
100 volts de, 5 volts rms (ranges: 1, 3, 10, .
30, 100 mV), ‘ : ) . "

Monitor: _ ol
Mater shows when the signal level is accept--
able to the counter, ' S

-,
” e o

1o
.,

* Attenuator Ranges: .- - : P

- Welght: . | -

[)

Separate BNC front panal oltput for oscillo-
: 8dope monltoring or for driving external
~ gquipment; 50-ohm source fmpedance, On'
. amplifier's most sensitlve attenuatqr range,
" 1 mV rms atdnput results in at least 100 mV
rimg at auxiligry output into 50-ohm-load,
Muaximim-undistorted output is 300 mV rms ‘
into f0~olun load;, -
. &

Net 21b (0, 90 kg); shipping 8 lbs (3,8 kg).

ot

~ TA 500, -lqw,micéoplzollic cable (10507A) male
' BNC-to male BNC is supplied with’thie 5261A.

- f N oy

1"

| 5262A
""" | TIME INTERVAL UNIT*
. A

L

Range: 8 g\‘ - A ’
I usec to 10" s€e (start andgstop- pulses ‘must

. . B . &(‘.

Accuracy: . .
t 1 perlod of standard frequency counted + time
base accuracy, °

Reglatration: -
/ On Madel 5246L Electronic Counter,

Inpuk Voltage: .+ : oo
0.3 volt, peak-to-pealk, minimum, direect .t

« coupled input,

Input Impedance; . o
10K ohms, less than 80 pf, on X.1 and X. 2
multiplier positions; constant up to + 40 volts
peak times multiplier position,

100K ohms times multiplier positioh on X, 3
to X100 positions, less than 40 pfon X, 3, and
less than 20 pf on X1 to X100; constant up to
+40 volts times muitiplier position,

Overloal; = . L. S
50 volts rms, or 150 voits-peak on X, 1, .2,
and . 3 multiplier positions is tolerable; 150
volts rms, or +250 volts peak, on X1 and X3;

-

be separated by 1 jiz5ec to give useful readings).

4

'+ Positive or negative on Start and Stop channels,

| - points on input waveforms for positive slope and

Trigger Slope: - :

independently selected.

Trigger Amplitude: .
‘Both channels continucusly adjustable {rom
-2350 volts to +250 volys, : . ;-

Frequency Range:
(When used as an [nput signal diseriminator);
0 to 2 MHz, :

Standard Frequency Codt;ted:
107 to"1 Hz in decades from SMpL, or extern-
ally applied frequency. ,

Markers:

" Separate. output voltage steps, 0.5 volts peak-
to-peak from source impedance of approximately
‘TK ghms, 100 pf; available at rear panel of the
5246L with negative step coincident with trigger

positive step coincident for neg%}tlve slope,

T . . . LAY 1

LY

Reads In: .
K8, ms, sec with measurement units indicited
and decimal point positigned.

Accessory Supplied:

© 250 volts rms or + 250 volts peak, on X10, 30, '50-ohm coaxial cable, 48" long (HP Part No.
+ and 100, : , - 10503A) male BNC to male BNC, : \
" Start Stop: o Wejght: .,
Independent or common channels, " et 2 1b (0, 90 kg)’;' shipping 7 lbs (3, 2 kg)
. *When installed In thg' HP, Model 5246L Electponic Counter
023041 - o ~1-7
S
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1 sec to 107 dec in 1-sec steps

Accuracy: _ _ ‘
" &1 count + time b_ase‘accumcy

‘Maximum Counter Sensitivity:
0.1 volt rms ,

Cohhter Ihput Impedance:

p 1 megohm,- 25 pf ahunt

L4

PRESET (AUX INPUT on Preset Unit):

Input Frequency Range:
20 Hz to 100 kHz

~ Maximum Sensitivity: 0.1 volt rms

I.nput. Impedancg: 1M ; 50 pf shunt
Preset Rangé: 1 to 99,999 in steps of one

&
v

' . " _
— e ®
Sectlon I Model 6246L
s Table 1-5, , Plug-In Specifications Cont'd, | o
' . . ’
N 5264A . : —L
. _ PRESET UNIT*t s
N x FREQ (Counter Input): * . \\ ' DIVIDE BY N (AUX Input on Preset Untt):
- Range: - y) ' Fréjuency Range: = o '
w- . ~5246L: .0.to g0 MH? _ - 20 Hz to 100 kHz sinusoidal - °
Gate Time: (st by Counter Time Base and .
"N switches): g o Px\'iescaling: T .
- : . ‘  decade steps to 10° to 'maximum rate of
10 psec to'1 sec th 10-4sec stepg n ! .
' 100 isec to 10 sec in 100-j:sgc steps + - Counter (scaled output frquency 100 kHz), .
. .1 msec to 10035ec.1|; I-msec steps ' : .
10 msec to 109 sec in'10-msac steps . ' ,
0,1 sec to 10% sec in 0. I'-sec steps Output: ¢

Pulses, .2 vdlt peak-to-peak centered at 0 volts
into a lugh‘impedance load, less than I usec
.rise time, ‘approximately 5 psec ,durntipn
© Sensitivity: :

0.1 volt rms . -

. fhpnt Impedance:
1 M ohm, 50 pf shunt

Y r

Weight:
- Net 3 1bs, 2 0z.(1, 4 kg); :
Shipping 9 1bs (4 kg) . <

- *When installed (n HP 5246L Counter.

1A 50-0hm coaxial cable, 48" long (HP Part No,
10503A) male BNC to male BNC, is furnished
with the 5264A. ‘

- ¢

.

1-8

[
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Muodel 624GL, ~ : ' ' Section I
» * \ ” .
_ Table 1-6, ﬁlug-[n Specifications Cont'd,
5265A , D ‘
' DIGITAL VOLTMETER * . oo

4

Voltage Range. iy
Six-digit presentation ol‘ 10, 0000 100, 000
and 1000. 00 volts fulk scale with 5% over-
range capability. (Cdmmon terminal_
INSTRUMENT GROUND )

Registration:

On Model 5246L

Reads In: A
Dc¢ volts with decimal point positioned, by
range switch; automatic polarity indicnlor

Accuracy: (0 to 60°C):
0, 1% of reading, 0, 01% of full scale,

. Rnﬁge Selection:

~ Input Filter AC Rejection: '-

Dflx}llual

Input Resistance: - ©
10. 2 megolims to DC, on all- ranges

30 dB at 60 Hz, increasing nt 12dB per octuve.

Input Filter Response Time:
.Less than 460 msec to a step Iunctlon to with-
In 09, 95% of final value,

Weight. .
Net 2- 1/2 1bs (1 1kg); shipping 7 lbs (3,2 kg)

4
-

*When used with 5246L Electronic Counter.

~ 22-pin extender board is supplied with the Model 52654,

]

- N
. -_’:"} kS .
PLUG-IN DIMENSIONS: -
\
ot B4 (2i6) o I.__d%mm—\;l/‘i"
— ﬁ@' 3
r_,I'_ [- 1(""!’.
[ %
| \ SIDE i REAR L
. ‘ 2
N ‘ ——
i ="
' o 28 sa] ! "
NOTE ‘
DIMENSIONS IN INCHES AND (MILLIMETER_S! ® ‘—23"%"0"7’{
(B) CONNECTOR; AMPHENOL NO. 57-10300 - - ~ . (67 X 13)
{
02364 -1 *, T~ 1-9
00000 L+ 01 o )
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‘2-3. UNPACKING AND- INSPECTIO

2-4. If the shipping carton i5 dnma@ed, ask t)iat the -
~carrler's agent be present whenthe Instrument is un-

2-1. INTRODUCTION.

2-2, This section tontalns information on un'ipack.lng,
ingpection, repacking, storage, and iystnlintion.j_- '

-

* packed, Inspect theInstrument for damage (scratches;

dents, broken knobs, cte), If the instrument is dam-
aged or fails to self check (Self Check Procedure,

- Figure 3-4), notify the carrierand the nearest Hewlett -

Packarnd field office immediately (field offices are
listed at the back of this manunal), Retain the ship- -

‘4

"ping carton and the padding material for the carrier's

Inspection, The field office will arrange for the re-
palr or replncemez}t_bf your instrument without waiting
for the claim against the carrler to be ettled,

2-5. STORAGE AND SHIPMENT.
2-6. PACKAGING., To protect valuable electronic

equipment ,d'ur'in'g storage or'shipment always use the
best packaging methods available. Your Hewlett-

Packard”’ field office can provide packing material
such a$ ‘that used for oerpackaging‘

Contract packaging companjes in many cities can-
provide dependable custom packalfing on short notice.

Here are a few recommended packaging met

¢

a. RUBBERIZED HAIR. Cover painted surfayes of
instrument with protective wrapping paper. 4Pack
instrument securely in strongcorrugated contalier
(350 1b/sq In. bursting test) with 2-in¢h rubbdrized
hair pads placed along all surfaces of the instru

-

b. EXCELSIOR. Cover painted surfaces of instru-
ment with protective wrapping paper. Pack instrument
in strong corrugated container (350 Ib/ 5q in. bursting
test) with a layer of excelsior about 6 inches thick

' ;)aElceq firmly against all surfaces of the tnstrument.

' v LY

2-7. YENVIRONMENT. Conditions during storage and

" shipment ghoulq:',qormnlly be limited as follows:

a. Maximum altitude, 20, 000 feet.

b, Mlnimum témpernture -40‘515‘:'(‘—40°C). ‘
c, Maki_mum temperature 167°F (75°C).

02364 -1
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 INSTALCATION .

t
.

-

L]

, Insert fillers between pads and container to ensure.a .
" snug fit. .

. i

v 28, RACK INSTALLATION,

13

2-9; The Model $246L 18 ready for bench oppratioy, « *

ns shipped [rom the factory. Additional partsinecds-
sary for rack mounting are packajied with the instru-
mett,  To tonyert for rack Installation; refer to
Flgure 2-1 and proceed as follows: :

‘. N .
Raemoye tilt stand,. .~ ¢ o 3 A

+ [

T
. b, Remave feet ' (press thé foot-relense ‘bzltto'h,
slide fool toward center of instrument, and lift ‘ofg),’

#
[y

c. Rembv}s adhesive-backed trim strips at front

end of sidgs." - .
o | N L} : r i " " P
d..l Attach filler strip,alopg bottom edge of frént
panel. ) .

S ',

e. Attach flagges to front end bf ‘Sides (larger: .
v gorner-notch towird. hottom of iistrument).

Instru--

‘ment is now ready 1o’ motnt in s?ndard rack. .
J 7
Tt
« -
FILLER | TLT'STAND
< BOTTOM STRIP : S ,FOOT
COVER

FOOT RELEASE
BUTTON

LARGER
NOTCH

" TRIM STRIP
 (ADHESIVE BACKED)

~

i}

' f‘igure 2-1. Converslon for Rack Mounting

—

. CAUTION

Ambient temperature in rack during opera-
tion should not exceed a maxipwum of 131°F
{55°C). Be sure instrument position in rack
permits aip circulation to intake In center
ared of rear panel and that nearby instru-
ments do not discharge hot alr near intake.

! » . ; rd 2“1
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2-10. POWER CONNECTION.,
2"'110

L )

LINE VOLTAGE.{' The & Model 5246L may
- or 230-volt (1:10%) power °

" Unes{A slide éwitch on the rear panel permits’'quick

- convenslon for operation from either voltage. Ingert
- a-naryow-blade screwdriver in the switch slot and .

AL I

’ 1 . ‘l'l"" ! ‘ +r

bi Conneet plug\,(Z-Ulf‘l' ‘_'wﬁh round frrouhdipy pin)
to 3-wire (grounded) power nublfgt-.f,' Exposcd ortions -
ol instrument are,grouinded through tho round pin on.*
* the plug for safety; whan'gnly 2-bludg outlet 1s avail-
nble; ‘se conndetol adapler (¢ stodk o, 4261 -0048), '
then connget shortwire from side of gdhbtcl_' to groynd, * . -

L

L}
he '

YL

oy slide the switch to thq._;'lght for 230-voll operation , R o _ ST e b
oo (230" marking exposed) or to-the left for 116-volt . 943’ co LING. . , AT
" operation ("116" marking exposed). The Model 5246L 213 vc _op,\ . RN Ca e
supplied with 115-volt fuse; be sure to replace this ; 2-14. The Madel 5246L uses Il,)l‘ced.\i.lh:iqooling,_ ~The .
. - lyse for 230-volt gperation; see Table 2-1, : alr intake and-filter are located on the rear panel of =~ 7 .
' : . L oL ' the instrument. Inspeet the filtor regularlyyciean t;he;f- . _‘-‘}:;
) . CAUTION - + fllter’bolore it Jlegomes dirty'enough to restricteatr! o *.
. : . flow. (see Parugraph 4-3 for. ingtruétions on fifter e
LI Before plugging instrument Into AC power line care). - ' " R A
"7 be sure slide switch is properly positioned, - ‘ .9 ~Note* v o ’ ‘.
: oL . : o . Danotapply coht'ing.chpounq:i tanpnt—metal . . .
' “Table 2-1.* 115/230 Volt Conversion filters. | . o
.. .\ . ‘ 1 N . . . ‘ . . " -‘. .'4‘ N .'
Coriversion " 116 Volt 230 Volt 2-13. PLUG-IN INSTALLATION. ~ - - " L
¢ Y R : - . . = . N ] ) ]
! Slide switch Left Right 2-18, The plug-in units are instulled lnt‘dt*lle‘reclnné-‘ “
' " : ("5 ("230'%) gular compartment-at the right hand side of the front A
g ‘ , . . panel of the 4 Model 5246L, To install the plug-in
LINE FUSE! 2a e 1 ampere # unit in the counter, turn counter offand remove blank
AC LINE U . slogfﬁrw "_ ! slow—lblow panel from counter by turningthe retalning latch knob
' (¢22110-0b06) {&2110-0007) counterclockwise, Insert plug-in unit into counter and
. : ) ‘ push unit firmly into compartment until front panel of
¢ plug-in i flush with the front pane! of the counter, -
. = Turnthe retatning latch knob clockwise until it istight, -
2-;142. POWER E. The ModelS245Lis equipped 2-17, To remove upit from counter, turn counter off i ]
with a detachabile 3-wire power cable. Progeed as and turn the retaining latch knob counterclotkwise to ‘

follows for installation. -

a. Connect flat plug (3-aopk,et'connector) to AC line

fack at rear cf Instrument.
e

its stop, Then grasp knob or connector and pull unit
from counter, If any difficulty {s encountered with

-lngélnilution or removal, check that the retaining
latoh is fully counterclockwise,

-

'4
| -
~N
L1V
\ e —~/
!
02384 -1
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and' rear ppnel operating controls, Flkurcs 3.4

LI *~=,tlfroughp3';-ﬁj provide step-by -step operating pro-

‘ cedures for pach measurement function, Measure-

. -ments made with avallable plug-inunits are described

in ParaBraphs 3-9 through 3-146, T he number or

o nuh bers‘associnted with each control indicate the step
- In which the control |s used,

3-3. INTERPRETING DISPLAY.

Iy

3-4, Direct readout is proﬁldod in the FREQUENCY
+ function with mensurement units displayed and with
decimal point automaticaily positioned,

3-5. ACCURACY.

3-6, FREQUENUY MEASUREMENTS, ' The basic
counter accuracy is determitied by two factors, One
factor ig the stability of the 1 MHz crystal standard
in the time base, which is 2 parts per ten million or
. 00002 percent per month, A second factor is ¥he in-
herent error of #1 count present in all counters of
this-type, This error is due to phasing between the
timing pulse that operates the electronic gate and the
pulses that,pass through the gateto the counters, The:
chart in Figure 3-1 shows the errors to be expected
for the frequency or period measurements,

oM - ik lodlm iOHHl
& | ‘
s q,: d"‘()
/ &
ting' Ry N w :
\ 2 ,
. T ‘r .
| =4 v
2 ] 7
-t
Etmn T 1
= o
=
-
: ]
") -3 .
E g - \ s2asL
} tlllﬂ' AONH,
) " ' q
i
\\
A - ‘ ™
e t06is O 1 iNAr T00NHe
KEASUREONF REQUENCY |
Figure 3-1. Measurement Accuracy
02364-2
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"‘measurement units recording,

3-2 provide output in['ﬁ'm;:illon for de

'r";_. § ' * ! : “"l" ’ ‘.-.( v \‘,/‘\ ‘ ’ (
' |:n '..*-‘;“',l . . ’ ~ . !‘)‘{". . , " . )f i '“ ’ )
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] 1'“ S it i o SECTIBN i |
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. PR o ‘_." oTa o ey . ' ¥ ——
I 1 ‘. - I~."". -!"IA;'-"":‘; \l‘o |'-'!!";',. [ ! ~- ‘ "“ '. ' -’ " " .
L6 . 8, rmn,pbuc‘rlon. A 3-7. DIGITAL RECORDER OUTPUT
e N oS I A REAS OPTION 03, 04, OR 03.
1 . . 3-2, The counker mensures [requency npd,h'equency , i : L
R . ratio, . A'he SIGNAL. II{:PUT switch seleats the signal , 3-8, To supply counter display information (includ-
S . Bourcd, A {'IME BASE switch selects time base or ing al) digits, decimal point position, and menstre-
! L ] : . . ’ X
- , . ratiomultiplier andwa FUNCTION switch selectameas- , ment unit) to the & Model §62A Digilal Recorder or
" ; urel'uent”l'uhctlon.' TheSAMPLE RATE contol adjusts ‘% Model 6B0A/681A Digital-to-Analog Converter,
b sampling rate,” Figurts 3-2and 3-3 deseribe the\{ront ‘connect 50-wire cable (® Part No, 562A -16C) between
rear-panel DIGITAL RECORDER jack on counter and

input connector of recorder or converter, /Cnble can
be fabricated for connection to other equipment using

an Amphenol 57-30500 connector to mate with tho:

counter DIGITAL RECORDER jack, '}’hbles 3-1and
imal point qnd
Signgls avallable and
external signals required re givenAn Table 3-3,

L

Table 3-2, Measurement Uniti BCD _Out

"J5 Oulput (Volts) _
. 4 2 2 L i’rinted
DISPLAY: Pin|Pin|Pin | Pin Digit
' 43| 42| 18] 17
* -8(-8|-8|-8 0
MHz -B|-8)-8(+18 1
KHz - 8|-8[+18]|- 8 2
SEC - 8|- 8[+18]+18 3
Ms - 8/+18|+18]- 8| 4
8 - . .. | -8{+18(+18]+18 5
3-1

,/ .

| . ]

) S

: Table 3-1.-'Der$‘mn/lfl’oint BCD Qut R

. /Wutput (Valts) B

: 4y 2 2 1 Printed |

DISPLAY in{Pin{Pin[Pin |  Digit:
Y46 | 44| 20| 19

oooo‘oooo-’/--a-aua-s 0
00000000, |-8[-8[-8[-8[ o

{op000 0008 s|-8[+1s| 1 ’
000000.00|-8|-6|8]-8 2
ooo{g.ooo - 8|- 8l+18]+18 3
00000000 |-al|+18[+18]-8 4
00000000 |-8[+18/+18/+18]| 5
00000000 +18+18f-8|-8 /'a
0,0 000000 [+18|+18(-8[+18]" 7
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o Section I~ , ' ' .+, Model 5246L°
» . Table 3-3, S;_:_mnin.ljy dt "C'un;mclimm Lo ‘ID,Igiml Recorder Juck
~- Lo R .
| Funetion Function AT T
: Dléplny J6 Pin No. X Display . . We‘ight J54Pin No,
r » : . ’ 7 td . .o. ) o ] . 7 e
) A ( . , P )
Sy ‘ ~‘(ngllt End) | M ' (Lq[t"End) | 1 15 -
- * 100 i 1t .2 16
Py ; 26 " #Ten Millipns - 40
e e e Units. g A4 7 - (Option 02) - o .
S R B B _ WK RINY 4]
A\ L v \
._ ' . ,; 7/ V e Lo, ’
. b N . Inhibit signal fput; +16V min, 22
. Tens. .—/2 28 +'25 v n}ax‘ggp_plled [‘rcrm ‘ea.:te:r-
NNy , . 3 P . nl source lo{p\r_e,vent resaot;
LML ; - 28 v Auses cou_nt‘ii.'o‘hold\. .
. . "“'..l?":!; »_‘_ R " . . . .
i Zoer . c! < N
£ r L . ~ s . ‘
: . * 9 ' . 5. Print cothmand dutpu_t; +13V 1o .48, '
, ! L 10 X} ov 8teph;__‘qc-coupled, signals | o
' y e e - that cothpleted count is available
' ﬁ vndreds; 80 for readout, ¢
s 31 -
" . : B
1y Negutlve)ré[er‘en‘ce output;- 24
' 3 u?out -6.5 Vde, :
10 2 .
i . » Thousands 2 32 ',
' ' 4 33 o ‘
L} .
' 14" / Positive reference output; 25
- : 1 B about +17Vde,
ol , e
| 10 2 10 a
Ten Thousands -2 34 '
A 4 35 I ’ ' )
| . | _Grdund A 50
R . 1 11
| 1 2 2 .
Hundred Thousands - ‘2 36
S 4 a7 =
, ) \
| /- No i t 2
/ . 1 13 0 connection 1
- 107 2 4 23
Millions ) ;B i "
(Option 01) . '
¥ Jf”j 4 39 41
. 49
) - 1
| , ‘-
3-2 02364 -2
j
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1. SAMPLE RATE . ~* 4 SIGNAL INPUT control selects the source of
- . . , counfed signal: Seif Check, External Input,- .
4. Controls power t?A'{l eircuits; max.ccw .o or Plug~in. . _
: turns POWER OF fr. ] " s, GATE lamp g¥OWs during counting (main gate = | °
" b Controlstime between measuréments from -open): ‘ T
0.2 sec to 5 sec, - 6. TIME BASE selects time that main gate is oh
\ v for frequency, . o
¢. Causes display to HOLD indefinitely when 7 ' . R .
maximum cw, L. 7. RESET pushbutton returns both displayed and . - |-
- ' internal count to zero when presged. - .
-2, DC SIGNAL INPUT provides direct coupling x . ‘ o :
to tnternal amplifier for most measurements, 8. FUNCTION, DPermits measurement of f{re-
. } ‘ _ . -quencyappliedto SIGNAL IN PUT'durlng-_lnj:er-
3. AC SIGNAL INPUT provides cou ling to inter- val selected by TIME-BASE switch when in
nal an:ﬁefjhrough 022 uf (600™vde max). -FREQUENQY.
* .J I '
\
. \ '
v f | ) P

Figure 3-2. Operating Cont

L
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S " |. .9. Plug-tn compartment, B 11. STORAGE switch provides display storage
P ' . Receives plug-inunif to extend pasic coun- | when up; ‘contin%)us digplay of internal count
N - ler capabilities.” To install plug-pp (1) when OFF (down)® . - ' .o
: N turn power off,"(2) loosen knurled/ serew E ) _ L v .
at side of comp :lrtmept, (3) remove blank 12, ‘Puse provides overload brotection;should he
s . panel or plug-in-unit, . (4) slide desired . . ,- . | SR
. lug-in unit into place and tighted knurled . % ampere slow-blow for 115-voll operation,
: gcriw T I natlg e. - r1 ampere slow-blow .for, 230-volt Operation.- *
. b. Permils access to fine [requeéncy contrbl . Lo - K N
through panel at rear of compartment, o 1,3 Line-voltage switch permits'selection of either
o S : . o 115- or'230-vag, line; insert narrow blade and
+ -+ . 10, STANDARD FREQ (fnput or output)., - ‘slide-to left for“115volt; slidé to right Tor 230
S . @ 1 MHz from internal oscillator continu- volt. - ' -
iy ously available when in INT position. * o
o . b, Permits use of external 1 MHz frequency . \ - _ '
T . ., standard foritime-base control when set 14. AC LINE cQnnector connects to flat plug on
e g O o EXT, SR ' power cable! _
. . it ’ 'h. - I ‘
* R “
. » ;’ - ‘.‘l, 1 \, ’
- » " ‘ e : .“_. » : ¥
1 L ~ - ™
» + o, g “ ..'.; '
L .’ Tt 1
‘. * ' < . :l Y
. ‘ . I -
. . . . "Figuqu. 3-3. Operating Cdntrp'[s (Rear ‘Panel) - . .
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L. Turn SAMPLE RATE control clockwise from

]

POWER 'OFF position to turn counter on, T R A )

2, Set SIGNAL INPUT switch to CHECK, A
. o

3.  Set FUNCTION switch to FREQUE cy. .

4. - Seetable at right for proper display &1 count
for each position of TIME BASE swit L :

] I’..
A
|,.
,!
1k
!
'
:
'
F"
. ' . o ' [
3 .‘l' R . ’ ' e s"u

e e L
- TIME/BASE =~ . DISPLAY
N ! . R B

0010,00 MHz
010000, kHz "<
10000,0 kHz -

| ' 000D,'00 kHz

/ . 187 . 000,000 kHz

‘Img  * v

. . . . . ; . Y i
. A '4}' I - *
L} v ' .
o' » , * !
. ,a - ' '
. l" ] . i "
' ;
Figure 3-4, Self Check ' . »
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o 000010, MHz . .J"
: 00010,0 MHz - &
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' I, Turn SAMPLE RATE control clockwise from 1. Set SIGNAL INPUT switch lo CHECK to verify
‘. POWER OFF position to turn counter on, ‘3¢ proper counter operation (see Figure 3-4),
LR 2 © ‘§et FUNCTION switch to FREQUENCY, o |
! _ ‘ 5. Connectypknown signal to AC or DC SIGNAL
: 3.  Set TIME BASE switch for desired count INPUT jack, .
| ' (gate) time, ) :
! - ‘ . - - . - ]
; Note 6. Switch SIGNAL INPUT switch out of CHECK,
Asterisk (*) wiil llgi;t at right end of display . ' ‘
L ‘ for switch positions which do not permit-le- = 7. Read [requency. frem display, Decimal potnt
; 4 gitimate measurement (in this case EXT and i8 correctly positioned and correct measure-
! | .1 us), ‘ . -ment unit (kHz or MHz) is displayed.
-i ' ' ‘ ’ . ' ]
i ) - A}
ok |
A . .
f ' ‘
.,\)
% Figure 3-5, Frequency Measurements
v ) ! r . -
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1, Turn counter on withSAMPLE RATE control, 6. Sel INT/EXT switeh to EXT. -
' ‘ . ._ - , o ‘:
2, Sel FUNCTION switeli"lo FREQUENCY, 7. .Set SIGNAL INPUT switch out of CHECK, . R
J. S;T:JSJL?I\:‘?):‘P:IPS?;?;‘[{;? :gfi}uﬁqz{r?sﬁgﬂy 8. ‘M%lliplu, ratios can be mensuréd [fom 10 to . '
pro} ! b . ' 10% in decade steps by position TIME BASE '
"4, Connect fy {0 to 50'MHz) Lo SIGNAL INPUT switeh. .
connector, . ' . . : :
- - ~» 9. Readratio 1/l from display. Decimal poinl
5, Connect fy {100-Hz to 1 MH2) Lo STANDARD is correctly positioned bul measurement B
FREQ jack on rear panel of counter, unit isnol used since ratio ig dimenslionless. 2
] i h «“ ‘."
:"qf
‘il B
A
4 i‘{ v “2: | !
3
# \ -
- ‘ I p '
v :!" ,
\ ) o
="' i} i}"’“
% . ST - ! ’
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Figurg 3-6, Frequency Ratio Measurements S
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' 1. Turn SAMPLE. RATE control slightly clock- . steps until meter indicates In green area and
. wise out of POWER OFF position, ‘ “counter reading Is less than 10 MHz. _
2. Set SIGNAL INBUT switch to PLUG -IN, 1. Aqd counter rey'lng tc MIXING FREQUENCY
3. Set TIME B ASE to . 1 mg* ~ for frequency of INPUT signal.
B : = L ' . P REOL .
4, Set FUNCTION to FREQUENCY. SN ' 'IJ'ICI ease MIXING FREQUENCY by 10 MHZ.
- ' ‘ . <+ + . B, Subtractcounter reading from MIXING FRE-
y 5. S:;;‘etgtfgﬁ:::L&ngg‘%?éggyé%t; IEXISERED ' QUENCY; result should agree with frequency
2.VOLTS RMS o ‘ ‘ -obtained in step 7 above, o
~ ' ) | { o Note : C
6. Spt MIXING FREQUENCY to 20 MB2 If meter: Meter may indicate In red area and proper . )
Indlcates In green area and counter reading counter reading may not be displayed when .

18 less than 10 MHz, proceed with step T be-
low. If meter does not indicate in green area
or il counter reading is greater than 10 MHz,
Increase MIXING FREQUENCY@”!:& 10-MHz

MIXING -FREQUENCY differs (rom frequency
of INPUT signal by less than 100 kHz. . See
Table 3-8 when counter reading is bLetween
9.9 MHz and 10. 1 MHz.

*TIME BASE setting leay VATY depending upon desired resolution of INPUT signal [requency. .

L (See Table 3-4,)

l
Input Freq. Dispiay ¥’ Dial | Meter |- | Response I B .
'EXAMPLE OF ONE RESPONSE
| 000000 MHz 70 MHz | Red Difference [requency of 30 MHz is above pass band of video l ,‘
: . L amplifier assembly, . |
100.000 MHz| 000000 MHz | 80 MHz | Red | Difference ffequency of 20 MHz is above pass band of video {f
_ ampliffer assembly. | ' l
| 010000 MHz | 90 MHz | Green | 90.000 MHz + 10.000 MHz = 100, 000 MHz R
A ‘- 7 EXAMPLE OF TWO RESPONSES ' \ : !
010030 MHz 70 MHz | Green | 70,000 MHz + 10, 030 MHz = 80. 030 MHz Vo ‘ / |
. hd . '|
80.030 MHz| 000000 MHz 80 MHz | Red Difference frequency of 30 kHz is below pass band of video i
’ . .. amplifier assembly, ’ ot L ;
009970 MHz 80 MHz :Green 1 90,000 MHz - 9, 970 MHz = 80. 030 MHz
B ~__EXAMPLE OF TWO RESPONSES '
’ . .000000 MHz | 60 MHz | Red |.Difference fjrequerZEy of 15 MHz is above pass band of video
. ‘ : oo | amplifier assembly _
75.0_00.MHz 005000 MHz 70 MHz | Green (| 70, 00_0 MHz + 5, 000 MHz = 75. 000 MHz
I " | 005000 MHz | 80 MHz | Green | 80.000 MHz - 5. 000 MHz = 75. 000 MHz
Figure 3-7, Model 5251A Operating Procedure .
3-g ° . ' S : ‘ 02364-1
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3-9. 5251A FREQUENCY CONVERTER.

3-10, The following paragraphs contain Information
fon operating the % Model 5261A Frequency Converler
plug-in when installed in the #® Model 6248L Elgc-
tronic Counter, ' :

3-11, FRONT PANEL,

3-12, GENERAL, The functions of the front panel
control, meter, and Input connector nre described in
Paragraphs 3-13 through 3-15,

3-13, INPUT CONNECTOR, Signal input 50 mV rms
(-13 dBm) to 1V rms (+13 dBm) into type "N female
connector, .

3-14, MIXING FREQUENCY SELECTOR, Calibrated
In megneyeles, this control selects a 10 MHz har-
monic to be heterodyned with INPUT signal,

vy

3-15., LEYEL INDICATOR METER. The metef gir-
cuit contintbusy monitors the level of the differejice-
[requency signalfed from the converter tothe counter,

When the meter reads’ in green portion of the scale, |

the INPUT signal level is andequate for accurate fre-
quency measurement,

t . Scction III
3-16, MAXIMUM INPUmLTAG LS,

3-17, Damage lo the conylerter may result if an AC
glgnal- greater than 2 volts rms or a DC voltagoe-

greater than 1100 volts DC is npplied to converter

INPUT connector, : . -
3-18, OPERATING PROCEDURE, - ‘
3-19.. Figure 3-7 provides n step-by -step operating

procedure to be used for mensurement of {requencies -

from 20 MHz to 100 MHZ with INPUT signal ampli-
tudes from 60 mV to 1V rms.

3-20. Whenthe difference frequency (produced by the
heterodyning of the INPUT signal frequency ang the

gelecled MIXING FREQUENCY) s less than 100 kHz:

ormorethan 12 MHz, change the MIXING FREQUENCY
80 that the difference frequency is between 100 kHz
and 12 MHz (bandwidth of amplifier within the con-
verter), Table 3-4 lists counter displays when INPUT
signul frequency is within 100 kHz of a MIXING
FREQUENCY,

3-21. TYPICAL FREQUENCY MEASUREMENTS, |
3-22, Figure 3-7 shows counter and plug-in indicu-

- tlons _during three lyplcal frequency measurements.

Table 3-4. Frequency Resolution

_ TIME BASE SETTING - COUNTER DISPLAY MEASUREMENT RESOLUTION
¢ .1 1S (No Display) .' - !
1.0 us - 11. MHz' 71, Mz
10.0 1S , .I 1., 1 MHz 71, 1 MHz
.1 Ms - a 11,12 MHz " 71, 12 MHz
1,0 MS 11122, Kiz 71,122 MHz
10,0 Ms 11122, 3Kz 71,1223 Miz
| .18 11122, 33Kz 71,12233 MHz
y 1.0 § 11122, 334Kz 71.122334 MHz
» ) ! |
. INPUT SIGNAL FREQUENCY 71, 1223344 MHz MIXER-FREQUENCY DIAL SET TO 60 MHz

Table 3-5. Special Counter Display

Mixer

- Input. Frequency MHz

39.9 to
40,1

2.0 to
20,1

29.9 to
30.1

Fre-
quency
MHz

49,9 to
' 50,1

-

59.9 to

.89.9t0 | 99.9 to
80.1 | 100

79.9-to
80. 1

64.9 to

60.1 7001

20 | + % lo0tw101]
30 [99t010 |+« “lostor01]
40 T |s0t101] ¢y [9.9t010.1
50 - |9.9to10.1 -

60
70 |
80

80 o

| 9.9 to 10.1
9.9t010.1 *+
o le.te10.1 . #

F]

¢ 9.9 to 10.1

9.9 to10.1

S

9.9 t0 10.1 9.9 t310.1

9.9 t010.1 *

9.9 to 10

*Meter may indlcate in red area; counter reading is valid only if meter indication is in green area.

—
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I0MN: . ' , L
INPUT R
FROM - !
COUNTER . LEVEL ‘ i
Y INDICATOR .
_ . : METER , .
o . l . N
| AS : _ A4 @ AS P YW R
- oM [V XIOMHE | NG FREQ Mix N Y 0= TM ioke AmpL | 1 -'
‘I 'MARMONIC [& SELEETOR  MIXER _BIRMHE
GENERATOR | - SWITCH S LOW PASS FLT
-fwT T 100KHr<tlin - Ty l«:mu
INPUT DIFFERENCE , '
. : - : - BIGNAL msor%sncv
_ ZCOUNTER !

’

Figure 3-8, Madel 5251A Block Diagram g

e

A

- Turn counter onwithSAMPLE RATE control,

‘Set FUNCTION switch to FREQUENCY., .
» .

Set TIME BASE switch to desirquate time*,

Set SIGNAL INPUT switchto CHECK to verl}y
praper counter operation,

Set plug-in MAX COUNT RATE switch to

350 MHz, ’ :

Connect unknown signal to plug-in INPUT jack,

- ’

CAUTION

. Input signal must not have any dc voltage and '
ac_signal nfust not exceed 2 volts rms, +20
dBm, or 100 mw,

7. Set SIGNAL INPUT switch to PLUG-IN,
8. Display is unknown {requency,

8." Forfastergatelimes, the MAXCOUNT RATE
switch may be set to lower frequency range
which Includes unknown frequency,

*  Gate time {8 extended by 2:1 when count raje |,
is on 100 MHz; 4:1 when count rate is on 200 |. 7
QI;AHZ, and 8:1when count rate is on 350 !

(-m

- . Figure 3-8 Model 5252A Operating Procedure o
' 02364 -1
O8l49-A-J0
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Model 6246L

N : / S 4
THIGGER PUYSE L o : - -
TN TR P su;JPER ne RN , : i
o . BINARY : ' . K
| | .tmacen A -@7:D_ : - ‘ j‘
UEVEL —pp| DIFFERENTIAL  BINARY . o B0MH:  J—P 5iG INPUT : o
CONTROL AMPL 1/ o : DRIVE ‘1O COUNTER S
; ‘ : AMPL . el JACK AUX A i
? [ ) ' . L . o ;:
‘ ' : " BINARY ' %
iNpUT I darTuEr’}/ ' ¢ | ) 1
SIGNAL . - L e S 3
3 . -uw‘, . ;
' - K
100MHz - ?zooum Taso'um . . . uE
BINARY B BINARY ¢ ¥ sTaRT AMEL o .
-t [P owary & |-plimonosTaoLe |- imoNos TAnLE [ . GATE ., COUNTER
. A 1 FLIP-FLOP GATE ;
] / MPL | B L MV) MV.) ~Pi stop amec - ONTE ¥
f AY ) o ] i s,
o | Gme '
' REFERENCE GATE GATE .
oM AMPL _ canom =M enasce _;mm_mr . f
COUNT ~ ’ . (PLUG "IN BIAS) g
; TFIgFE 3107 Model 5252A Block Diagram . y
. . : .‘ . M . 1 E
. 3£23. 5252A PRESCALER. +3-29," LEVEL CONTROL, Provides adjustment -for b
_ s, counting either positive or nepative pulses, ;
3-24, The following paragraphs contain information’ S 3
for operating the % Model 5252A Prescaler plug-in 3-30, OPERATING PROCEDURE, .
when installed in the f# Model 5246L Electronic ' , : i
Counter, 3-31 Figure 3-9 provides a step-by-siep procedure
.  for operating the ¥52A plug-in, ;
3-256. CONTROLS:AND INPUT. : o |
~ 3-32. 5253B FREQUENCY CONVERTER." - i
3-26. GENERRL. The function of Lhe front panel o b ‘ ;
swilch, conneclor, and control are deseribed in Paya- . 3-33, The following paragraphs contain information g
graphs 3-27 thiough 3-29. - for operating the 4 Model 52538 FrequencyConverter
. Plug-in when Installed in the # Model 5246L Elee- 1
3-27. MAX COUNT RATE SWITCH.' The swilch ge- lronjc Counter, » .
lects scaling factor for the unknown frequencies, The ) .
following are the switch positions and their corre- 3-34., FRONT PANEL, i

sponding scaling faclors, : ‘ : :
. 3-35. GENERAL. The functions of the front panel
are described in

MAX 'COUNT RATE . SCALE FACTOR control, meter, and input connector

100 MHz 2 . Paragraphs 3-36 through 3-38.
200 MH=z , ‘ 9 S ‘ :
350 MHz . B - ' 3-36. INPUT CONNECTOR. Signal input, 50 mV . ‘
o - (-13 dBii) to 1V (+13 dBm) into a BNC connector, . !
3-28, INPUT CONNECTOR. The signal input is DC
coupled into 50 ohms, Dimage to the plug-in will re- 3-37, MIXING FREQUENCY SELECTOR. Calibrated
- 8Bullif n de voltage or ac signal greater than 2 V rms, -In megacycles, this control tunes the internal cavity ,
+20 dBm, or 100 mw Is applied to the plug-in INPUT to selecta harmonic of 10 MHz tobe heterodyned with "
* connector, ) - ' the INPUT signal, . ;

Q3k4d-A-Nt
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1. Turn SAMPLE RATE conltrol slightly out of 6. Conneetsignal whose frequencyistobe meng-
- POWER OFlg‘ position, ured to INPUT of converter,
2, Set SIGNAL INPUT switeh to PLUG ~IN, - U‘. Set mixing frequency control to read slightly
S : o ‘less than 50 MHz, .
. P by . * 4 ‘ .
. 3. S'?l TIME-BASE to -1 ms*, . 7, \Slowly lurn mixing [requency controlcounler-! . .
clockwise -until level indicator meter first i I l
1. Set FUNCTION to FREQUENCY., reaches a maximum reading Inthe green por- L,

tion of its seale,

* TIME BASE sctting may vary, depending on 8. Add counter display (in MHz) to mixing fre-

desired resolution of INPUT signal [requency, quency control reading (In MHz) for f requency .
Sce Table 3-8, of INPUT aignal, '
Input
Frequency Display Dial Meter - Response

EXAMPLE OF ONE RESPONSE

. 000000 MHz | 480 MHz | Red Difference fhequency of 32 MHz s above pass band of video
© amplifier assemply :

' 512.000 | 000000 MHz *| 490 MHz | Red | Diftorence frequency of 22 MHz is above pass band of video

| MHz ' _ . amplifier assembly
P 012000 MHz | 500 MHz | Green | 500,000 MHz + 12,000 MHz = 512. 000 MHz,
SR - - EXAMPLE OF TWO RESPONSES - - R | !

010030 Miz -| 140 MHz | Green | 140,000 MHz + 10, 030 Mz = 150. 030 Mz

o 150,030 ‘| 000000 MHz | 150 MHz | Red Difference frequency of 30 kiiz is below passhand of video
S MHz o ‘ amplifier assembly ’ e .

i R 009670 MHz_| 160 MHiz_| Green | 160, 000 MHz - 9. 970 Miiz = 160, 030 MHz - - :
' EXAMPLE OF TWO RESPONSES ‘ :

000000 MHz | 140 MHz | Red Difference frequepcy. of 16 MHz Is above pass band of video
165. 000 ) ‘ ampliller assembly - ; . .

MHz- + | 005000 MHz [ 150 MHz | Green '150. 000 MHz + 5; 000 MHz = 155, 000 MHz
: 005000 MHz | 160 MHz .| Green | 160, 000 MHz - 5. 000 MHz = 155, 000 MHz

5 -

, Figure 3-11. Mode! 5253 Opernlihg Procedure. .
3-12 __ ' | .\ 02364-2

asads-u-4




i . :
\\‘.." . ‘ \
Modeol §246L '

19 MIt
INPUT
. FROM
COUNTER - . .
Y
10 MH; HARMONIC
HARMONIC SELECYOR -
GENERATOR CAVITY
.-
_ fiar
f \ .
o LEVEL INDICATOR
METER
i -
. YR
- A4 . VIDEQ AMPL -
N . MIXER ——P 812MH;
.t LOW PASS FLT
i ‘f 1w -Yuary &'\ 100KH
INPUT outrur /fiv-Iuap!
N SIGNAL TO  <I2MHr
S COUNTER _
' .

Figure 3-12, Model 52538 Block Diagram '.

3-38, LEVEL INDICATOR METER. The meter eir-
cuil continuously maonitors the level of the difference-
frequency outlput of the converter to counter. When
meler reads In green portion of its scale, INPUT
slgnal amplitude is adequate for nccurate [requency
measurements, '

" 3-30, MAXIMUM INPUT VOLTAGES,

3-40. Dampge to the converter may resall if an AC
signal greater than 2 V rms or a DC voltagre rreater
than 100 V is applied to converter INPUT connector,

3-41. OPERATING PROCEDURES,

3-42, NORMAL RANGE MEASUREMENTS, Figure
3-11 is the procedure to be used lor measurement of
frequencies [rom 60, 1 to 512 MHz wilh INPUT signal
ampliludes from 50 mV to 1 V rms, .

3-43. EXTENDED RANGE MEASUREMENTS. The
frequency of signals not within the normal range of
60,1 to- 512 MHz, 50 mV to 1 V rms, may be meas-

ured.using the [ollowing procedures:

" Bedtlon HI
3-44, 60 TO 60,1 MHZ, 50 MV TOQ 1 V RMS, Per-i
form steps 1 through 6 of Figure 3-11, Then:
. . .. v .- . .
n, Sot mixing frequency control to slightly maore
than 60 MHy, -

b, Turn mh%g fl‘(gl\l‘%:’ y cantrol slowly elockwise
untll level Indicator mebel first reaches n maximum

reading ih the green portion of its scale,

4

¢, Sublract counter display (in MHz) from “repding
of mixing [requency control (in MHz) for frequency of
INPUT signal, '

T . o
J-46, 60°TO 612 MHZ, AMPLITUDIE LESS THAN 50
MV RMS, The front panel level fndicntor meter in-
dicates inthe green portionof its scale aonly when con-
verfer s properly tunced and amplitude of INPUT

- signal {s ndequale for nccurate Jfrequency meagure-

ment, However, bhecause of conservative gpecifica -
tions of both the converler and counter, [requencics

- may often be accurately meagured when melel rends

in the red portion of its scale, To make these ex-
lended range measurements:
-

a1, 'Follow normalprocedure (Figure 3-11or Para- -
graph 3-43, depending upon frequoncy range) éxcept
that mixing frequency control should be tuned for first
maximum reading on the level Indicator meter, re-
zardless of the color of region maximum, .

b. Check ﬁ'equency measurement result ns de-
scribed in Pardgraph 3-47, or ' .

a. Ingert an external variable attenuator (sueh as
Hewlett-Packard Model 355A or 355C) in the trans-
migsion line between the converter and the source of
INPUT signal, Vary attenuation from 0 to 1 dB during
final step of [requency measurement rocedure, If
counter display does not change more than momen-
tarily (during switching of uttenuator), INPUT signal
Is pbove noise threshold and frequency measurement
result Is valid,

3-46, DOUBLE-CHECKING FREQUENCY

MEKSU'REMENT RESULT. ‘

3-47, DBecause of the heterodyne action of the con-
(verter, {requency measurement results obtained at
any one selting of the mixing frequency. control may -
be checked at other settings, Bee Figure 3-11 for
examples, ' :

¢ Table 3-6, Frequency Measurement :
'INPUT SIGNAL FREQUENCY = 151, 1223344 Mliz
| . MIXING FREQUENCY CONTROL sel to 140 MMz _
TIME BASE SETTING " COUNTER DISPLAY MEASUREMENT RESOLUTION
T .1 s o *(no display -
" 1us . 11, MHz. - 16 1. MHz
10 s 11,1 MHz. . * 151, 1 MHz
..l ms 11,172 MHz .15 1. 12 MHz
© lms 11122, KHz 161,122 MHz
. 10 ms 11122, 3 KHz 161, 1223 MHz
18 11122, 33 KHz 151.12233 MHz
s 11122,334 KHz 151, 122334 MUz
02364-1, - < N 3-13
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3-48. 52348 FRIOUINCY CONVERT!R.

3-49, The [ollowing pnrngrnphs contnln information
_for opemllnglhed@Model 625648 Freguency Converter
plug-in*when installed in the-§ | yodel 624BL Elec-

Z/nla Counter,
-50, The Model 6254!3 Frequency Convurler in-

~creages the range of the 6246L Electronic Countey to
.2 through 3,0 Gm\ggg_llhmugh 3000 MHz), -Asa
geneml rule to meas ‘equency, always start with

- the Mixing Fregliency control below .2 GHz and tune
upwmd in [requency to oblain first respense and tune
for a maximum reading in the green portion of the
meter geale, The Input frequency I8 the sum of the
counter reading and tlie dial frequency reading, This
rprocedure will be vnlld whether there are responses

in 1,.2, or 3 conse e harmonic reference fre-
' ies' see Figuré 3-13, If the input signal level

to the converter s high, the secand, third and other
harmonics of this signal may be genernted Therefore,

* tuning Mixing Frequency control from the low end: “up-
ward will enable the {nput fupdamenta} [requency to
be detected before its harmonics, I the 62548 Har--
monics of the x&ﬁ%;enee -frequency signals dre held to
such a low.level tlat regardless of input signaf level, -
their mlxing effects are nof observnble, nvolding
- possible ambiguity, Figure 3413 provides a slep-by-

encies from., 2 to 3.0 GHZ (200 MHz to 3000 MHz),
c only excepuon is if the first response occurs at
i 2 G[{z or,-.25 GHz, To avoid: possible ambiguity in
sghese el 33, slart: from.above, 35 GHz and tunedown-
ward i fregiency for the first response and subtract
the counter reading {rom the dial frequency for the

: Irequenc:y of the input signal,

e}gep procedure to be ubed formeashlemenl of (re-
o

L
NOTE

If the input [Fequency is lmz)w.n approximately,
the Mixing Frequency control can be seta
" hundred megacycles below the input signal,
* Tune up [or the first response¢ and add the

&

'_ 3:--)6

. | Model 52461
e - ’
3-51, CONTROLS AND INPUT,

.
3-62, GENERAL. The functions of. the ho\i panel
control,. meter, and input connector are de;cuued in
Pnrngmpha 3-66 through 3-6%, - .

/ -

3:63, INPYT CONNECTOR, Slg:ml lnput 50 ohms

input impedance, 50 mV (-13 dBm in 50 ehma) tol V.
rms (+13 dBm in 50 ohms) into type "N [emnle
connector, N 1 :

-5’4 MIXING FREQUENCY SELECTOR Cullbrnted
fromz,2 to 3,0 Gz (200 MHz to 3000 MHz), this con-
trol {unes the internal cavity to select a harmonic of.
50 MHz to be heterodyned with the INPUT slgnnl .

LEVEL INDICATOR; & TER. The meter cir-
itorsiiG level of the difference-
aiyerter.to the coupter,
en portion of its scale,
ndequate for accumy

3-5" .
cuit cont{nuously )
frequency output

1 meteg :eadsﬂtf "“'..-
INPU signal  amplitude "
frequency m ensqrpmgnt

v,

MAX[MUM INPUT VOLTAG ES,

*

BLBT, - Damage tothe converter may result if an AC

gignal greater than +20 dBm in 50 ohms (2.2 V rms)
or a DC voltage greater than 100 V is applled to con-
velter INPUT connector, ‘

L)
3-58, . FREQUENCY MEA‘SUREMENT WITH
- AMBLITUDE LESS THAN 50 MV _RMS,

3-59, The front panel level lndicntor meter [ndicates
in the green portion of its scale only when converter
s properly tuned and amplitude of INPUT signal is

adequate for accurate [requency measurement, How-

ever, because of gonservative specifications of both
tRg converter and counter, [requencies may, often be
accurately measured when meter reads in the red
portion of its scale, To :1Jake these extended range

counter reading to the dial (requency, medsurements: e
' : ~ Table 3-7. Frequency Resolution
+\  INPUT SIGNAL FREQUENCY = 2, 4911223344 GHz _
* . ' MIXING FREQUENCY CONTROL set o 2; 45 GHz ‘ .
. TIME BASE SETTING %  GCOUNTER DISPLAY , - ' MEASUREMENT RESOLUTION
1 us B _ v *(no display) B . -
Aus ' _ 411, MHz . _ ") 2. 491 GHz
710 s, 41, 1 MHz T 2.49171GHz
dms L 41, 12MHz SN 2,49112GHz
1ms 4112%}1{1{2 . 2,491122GHz.
e 10 ms 41122, 3KHz 2.4911223GHz
s 41122, 33KHz 2.49112233GHz |
S 41122, 334 KHz 2.491122334GHz s
. - ‘
3-14 : 02364 -1
’ ) - -
» ‘

Aooa
-
s e Ba
»

g 7

Ty e 8

Tl

e
. R .

. Modul 52461,
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L3

Set TIME BASE Lo, 1 ms*.

Set FUNCTION t9 FREQUENCY.

BAMPLE RATE control blighlly out of
POWER OFF posit.ion

IGNAL INPUT switch to PLYUG-IN,

g G,

v o

medasured to INPUT of conver

Set Mixing Frequenc§Contr 'to,re'ud sltghtly
legs than .3 GHz. :

"

Slowly turn Mixing‘ I‘requbncy Control coun-
terclockwise to obtain the first response, and

d, tune for a maximum readmg in thegreen 116'1"
; tion of the L
. . — ; :l&:vel Indicator Metel scale,
*TIME BASE setting may var Y, depending on 8 -Add "Counter display {in MHz) to Mlxlng Fre-
desired resolution of INPVT signal [requency, quency Control reading (in MHz) for [requency
(see Table 3- 4) % p[ INPUT signal. N -
. ' . .‘ :,/.-‘ '
Input Freq Display Meler " Dial ; Response .
. ‘ ~ \(_EXAMPLE OF ONE RESPONSE '
| + 0000.00 MHz Red\ ) \EJbg Ge (29)50 MHz) No réwponse, difference frequency gre.ltel
3020 MHz : o I AN than 1 MHz to 53 MHz pass band of video ampl,
0020.00 MHz | Green | 3.0 Ge (38000 MHz) | First response 3000 MHz+ 20 MHz = 3020 MHz
, ) ‘ ' EXAMPLES OF TWO REPONSES - .
' 1026 MHz . 0020,00 MHz | Green] 1.0Ge (;000 N{Hz) First response IOOO'MH2+ 20 MHz = 1020 MHz
; o 0030,00 MHz Green 1. 05 Ge (1050 MHz) | Second resporise 1050 MHz - 30 MHz = 1020 MH'z'
0050.00 MHz | Green'| - .85 Gc (850 MHz) First response 850 MHz + 50 MHz = 960 MHz
900 MHz | 0000.00 MHz : _Red‘ .. 90 Ge {900 MHz) | No response, difference frequency less than
. S . r : ’Lj I 1 MHz fo 53 MHz pass band of video amplifier
0050.00MHz | Green' . 95%6c (950 MHz) "Second response 950 MHz < 50 MHz = 800 MHz
_ EXAMPLE OF THREE -RESPONSES . ' E
0051.00 MHz: | Green .8 Ge (800 M,Hz) First response 800 MHz hﬁlMHz 851 MHz
851 MHz ' 'OUOI.OO‘MHz Green, . 85 Ge (850 MHz) Second response GSQ,MHz ¢l MHz = 861 MHz ;
- 0049.00 MHz Green .9 Ge (900 MHz) (I‘hird response 900 MHz - 49 MHz =851 MHz ‘

* Note: Counter in .1 ms Gate to give reading in Megahertz in all examples

02364-1 . Figure 3-13. Mode} 9254B Operating Procedure ' - ) ) 9.15
LLTITE e )
s
.r
13 1 -
J
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_ be checked at other settings, In most cases these will
. be-two eonsecutive responses: ‘tune in the. firsl e .
' d . #ponse and add the countoer digplay Lo dial [requengy "
) N C 10 MR IFFERENCE reading; thin ln_s'm; up iy frequency to the second're- t
- - Br!ggﬁ‘l- FR'EOUENGY co sponse and subttact the counter display [rom the d,in} 4
o ; COUNTER tourr?mn ' " frequency rending (sc e "Table 3-8).- In some chaes -
e there.will be Lheee gonsaculive responses (soe Figure {
' ,\ R I ;-"m:/ | , 3-13); in ‘these cases the third regponse will be tl :
. - S e‘/‘m?u 4 . onedn which you subtrhct the cuunterdlsplny[rgm.lhe
o a T s K dial frequency reading, . S
MULT'PLM ) a VIDED ~ ‘ "l‘”‘f.';. : : o o b = ;e
T .' \ . s ' 3-62. 5255A FREQUENCY CONVER!EI;.‘ ‘' .
. ”””’l Co TI W %t/. 7 "3-63: The following paragraphs contain information -
' - 4] - |7 for operating the ' Model G265A Froquency Converter;
. AR . : as T plug=in wlwn‘-‘_lnallu led"in"the % Model 5240L Elec-
é‘h—“,",‘;-ﬁg%f, " MIXER | ‘\htronlhc Cnum‘er.‘ ‘_ SRR o o ﬁ \1
‘ - ’ ™ B - 3-04,. The Model 5265A Frequency éonvqr’tei' R CRANE
inputr* fiv I | -ereases the range of the 6246L Electrdnic Counter lo ~
.« BlGNAL 1’ .o 3 thraugh 12,4 GHz (3000 to 12,400 MHz): As n gen- -
- - eral rule to measure frequency, always start Withthe )
" HARMONIC : A4 ) Mixing Frequency control below 3 GHz and tune up-
, SELECTOR* Tb LOW pass _ -+ ward In frequency to oblain first response and tune: .
' .‘;_‘?“V'”’ & RGLT I F'.FTE“ . fop a mnximl@{ Jeading, tn' the Preenporlion of the -
: 2L o ; : . meter scale, “This pfocedure will be vglid whether ﬂ\
‘ v - te there are rhsponses in 1, 2; or 3 tons ceutive’ har- s
; o - monic reference [requepcics; see Figure 3-15, If the Py
_ . ' L. ot input signal level tothe converier is high, the second,
Figure 3-14, Model 526413 Block Diagramp - third, and other harmonles of this slignal may be gen-

_ 7 . - erated,” ,Therefore, tunini Mixing ‘Frequency control
a. TFollo\uormak-frocedure (Iﬂﬁhre 3-13), excepf“’) " Trom the'low end upward will enable the input funda- ~
- that mixing frequency controk should be tuned for first “mental [requency to be detected sefore {teharmonies, {

maximum@eading on the level inglicator ynoter, e~ *.'In the 5355A harmonics of the reference-frequen ¢
gardless of the color of region, ' ’ ‘ signals are held to-sach a;lov level that regm‘dle:h
, ' . - af fnput gignal level, Lheir: 1 effects are not ob- /
b, Check equency measurement result ag de-* ervable, avolding pdssible ambiguity. Fijgure 3-15
: Iacribewgraph 3-60, . o ' providesga step-by-step procedure to be used for.
. ' -~ - measiFemenl of frequencies’ from 3 to 12,4 GHz
3-60, DOUBLE\CHECKING FREQUENCY , (3000 to 12,400 MHz). <The only exception is if the -

«Jirst. response occurs at 2.8 GHz or 3.0 GHz, To

ME ENT RESULT,.
. : » ',

" "‘ L - avold possible ambiguity in these cases, start from
3-61, of the heterodyne action of tlw’-‘?{-}ﬂ above 3.4 GHz and tune downward in {frequency for the . \
verter, frequency mensurement resulls obbained at first response and subtract the counter reading from
any one setting of the Mixing Frequency control may .thedial frequency for the frequency of'the input'signal, .
. ’ ’ :ilu ' - .o > ) h )
* Table 3-8, Typical -Double-Check Frequency Measuremg{} (5254!3)
Input Frequenc&\ , ‘Cou_nter Reading* - Mixing Frequency | Meler Indiéalipn‘ Responge ~
. \ - N ) First Response: Fe’
' . - - . Z‘" . - ' ” R Lok h
: >,. / . : . 1. 2000000 'GHz TR
P 34567.8 kHz _ a - 1.2 GHz Peak + 345678 kHz '
. \ . L - 1.23456778 Gliz "
‘ - ~ : o v
: 12346678 GHz - ' e — ‘
v : " .
< “— . . ' ° - - "Second Response: | © \
L . o ; 1.2500000 GHz |
' 16432, 2 kHz 1.25 Gitz - Pepk . - 154322 kHz
. - L «F & - ? 5 iz
+ - - N ‘ M .
*Nate: sCounter in 10 ms Gate to pive reading-in kHz, : . L 4
ey e togive read . —_ |
3-16 S e
- . G %
. ' )
'. ’ N R / L]
[ 4’ " '
. .- o, : ) .
. e )



' measurement, *

" is the 1 to 200

Model 6246, - - .

MONTROLS AND INPUTS,

1400, GENERAL, The function of th&front panel
*“luning controt, input conneclor, meter, AUX fnpul,
chnd AUX adtpul donnectors are described in Para-

graphs 3-87 through J-11. .. _ . '

3-07, INPUT CONNECTOR. Signa) Inpil, 60 ohms
nput impedance, 100 mv {(~"dBm in 60 ohims) to 707

den in 60 ohing) Into precision type "'N'* fg-
hale~donnector (GPC-7 connector is optional), (N

lype male optienal, )

3-68, MIXING FREQUENCY SELECTOR, Calibrated -

Jdrom2,8 GHzlo 12,4 GHz (2800 M2 to 12, 400 MHz),
this control tunes the internal cavily to selegt a har-
monie of 200 MHz to be mixed with the INPUT signal,

3-00, LEVEL INDICATOR METER,. The ‘meter elr--

cuit continuously manitors thelevel of the differepce-
frequency output of the converterlo the counter, When
meter rends in the green portidn of ftg geale, INPUT
signal amplitud @ adequate for accurale frequency

.

3-70, AUXIN, Signals comiectqd to this input of :33
dBm (5 mV) up to 0 dBm (224 mV) and 1 to 200 MHz,
at-the AUX IN jack will be counted dnd ‘displayed

~directly,

3-71, AUX QUT. The output from the AUX OUT jack
0 MHz difference signal from the videa
amplifier, ' T I

NOTE

Il any difficulty occurs while mulcihﬁ':ﬁeas -
urements, check- all ,c@bles and connectors

for resonant points, .

-

oy

Section 111

3-72, MAXIMUM INPUT VOLTAGES,

4 .
b

3-74,

3-73, Damage Lo the converier
signal gr
vollnge greaterth
conneclor,

FREQUENCY MEASUREMENT WITH

L. AMPL_{TUDE LESS THAN 100 MV RMS,

may resull if an'AC
cater than +10 dBm (, 707V rms) or p DC
anbhV ig nplal‘led Lo converter INPUT

3’-?5; The front panel level indicator meter Indicates

{n the Breen portion of its scale only when converter
I8 properly tuned'gnd amplitude of INPUT Bignal i3

fdeguate

for nceurate [requency measurement, (Be-

- cuuse of conservative speclfications of the convertor

this will
100 mv,)

oflen occur with an Input signal less than

" 3-T6. DOUBLE-CHECKING FREQUENCY
MEASUREMENT RESULTS. o

4 L

~ 3-77. DBecause of the heterodyne action of the con-

verter, [
any gne g

be checked at other settlngs,

will be ¢

requency measurement results obl;lli‘led at
elting of the Mixing Frequency control may .
In most casep

onseculive responses: tune in the first re-

sponse and agdd the counter display- to djal {requency -

, rendlng;

théil tune up in frequency to the second re-’

Sponse and subtract the counter dla\play [rom the dial

3-15);-in
one in wh

dial frequency reading,

{requency. reading (see Table 3-9)7 An. some cases
there will be three consccutive responses (see Figure

these cases the third response will,%e the
Ichyou subtract the counter display from thg

o ey \ . e
- ;. ' : |¢ » »
[ ! ‘ R '. . ¢
/ o T . °
; v ) v »
. N - ] - ‘ - ; .o . | LY :
' " . . * [] . ‘ g ) . » ‘L *
ot . - .+ Tatde ;L-Q.- Typfeal Double-Clie'clet‘/qzuency Measurement (5255A) AR : o,
Ipbut Krequency Counter Reading* - ’ Mixing Frequency ¥ Meter Indication Response

-
\ . . d * L] 1
i . . - * *
-

1 ]

I First Résponse:

T

8. 0000000 GHz .

|- 123456, 7kHz . © 8.0 GHz Peak +, 1234587 kHz *-
— \:_b' ' - o . L ‘ .
8.1234567:GHz | . SR
' ( A .
- L ~ e Sécond Response:
~ o . , oo : e
FN L L. "« 8.2000000 GHz
| 76543, 3 kHz 8,2 GHz  Peak - [ " 765433 kHg
| o7 T & J234567 GHz
* Note: Counter in 10 ms Gate to give readingstin kHe, z . Y
N b ’ m : R
02364-1 _
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FREQUENCY MEASUREMENTS tune for a maximum re.ldlng in the green por-
1 “Turn SAMPLE RATE slightly cut of POWER . tion of the Level Indicator Meter scale,,
o i “OFF position, _
: B. Add counter display (in kliz) to Mixing Fre-.
2. Set SIGNAL INPUT swltch to PLUG IN, " quency control reading (in GHz) for frequency
3. Set TIME BASE to 10 ms. * of INPUT signal,
4. Set FUNCTION to FREQUE . 4
: .I to FREQUENCY ' USE OF AUX IN
5, Connect input signal to INPUT of 'converter. :
9. To use prescaler portion of plug-~in connect
6. Set Mixing Frequency control to read slightly the 1 to 200 MHz input signal to the AUX IN
less than 2. 8 GHa. . lack (0 dBm max), R
10. The_ counter will display [réqUency of inpu't 3
7 f{ggﬂgzng[ﬁﬂiﬁiﬁrﬁ?fﬁ'e}}ﬁﬁ tC(:-Iclat; o;:;):nt;:-c; - signal.  (Durirg this measurement the main -
p ' input to the converter should be disconnected,
\ or, if a microwave signal s present at the
main input, the converter should be detuned
. *TIME BASE setting may vary, depending on - 50'that there is no counter reading from that -
. desired resolution of IN PUT signal Irequ(.ncy - source)
.J , . '
. _ ' : ..
u 'l andi
. Ftéure, 3-15, Model 5255A Operating Procedure
. ! 'l " ||‘ . 5 "
3-18 .jl.n i 02364-1 -
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. Model 6240L 1\‘ - Seption I f.i;i
. [ . K : . ',“..l
Table 310, Model 5255A 'l‘Yliiiml Frequency Metsurements {T’ . NS }
v . e } X 1} .
P v ! Q | i . :,‘\
» INPYT i ; ' e b SN
FREQUENCY DISPLAY METER) DIAL nnspd‘}qsn o ot
. L Yo . ' ' kS
EXAMPLE OF ONE RBSPONSB .
‘ y
0Q0Q. 00 MHz " Red 3.0GHz» No rasponsc, frequency cﬁrmenc_e _ :
2600 MHz, Q95 o o greater than passbiand of video _
. _ R amplifier , :
0200, 00 MIW Green 2.8 GHz First Reaponse: *: 2800 MHz _
' ‘ . - 20QMHz_
. - - ) : . w2 00 Ml{z S
0000, 00 MMz Red 12;2jljz' Eo response; [reqiency difference L '
. R , reater than p:lsub.tnd of vldeo I
12, 600 MHz , RN amplifier :
' .".0200, 00 MHz ' Green 12,4 GHz. | First Response: 12 400 Mliz
: ‘ . . + 200 MHz .
‘ : ] 12, 630 MHz
EXAMPLE OF TWO RESPONSES
. 0050, 00 MHz | Green 10,0GHz | First-Response: 10,000 MHz. :
10, 050 MHz : ' ) N 7 g Tf;o.r;‘“—g%%:
i 0150, 00 MHz ]| Green 10. 2 GHz Second Response 10, 200 Mz
[y . . . . . - . - 150 IUIHZ )
) ) . .7 10, 050 MHz - .
020000 MHz | Green | 3,8Glig First Rgsponse 3,800 MHz . ‘-
N | : e S e + 200 MHz  \ -
4,000 Myz - d , ) ; 4,000°MHz / ‘
0000. 00 MHz Red - 4.0 GHz Nn lesp nsg; dl 'ence l‘requcnqy ) . B :
. : : . less tha Yasgband o vldeo%::;ify
0200. 00 MHz Green !‘b.. 4,2 GHz Second Response " ¥, 200 - -
: . ' byl - -\ 200 MHz
“ 4,900 Miiz 1
i . EXAMPLE OF THREE RESPONSES* ) _
L)
. 0205. 00 MHz Green 10, 8 GHz First Response: 10, 800 MHz
~ Q : C + 205 MHz
o K . e
SO . - 11,005 MHz
0N R | - 0005.00 MHz Green 11.0 GHz | <Second Response 11,000 MHz
: 11 065MHZ 1 - ‘ ' o __1__5__N_I_H_z_ '
N it ) - ’ | 11, 005 MHz
S b T 0195400 Mz Green 11.2 GHz | Third Response: 11,200 MHz
Lo X ."'f - -'I ,'i ) ;.A- ! - 195 MHZ
do 11,005 MHz
o -n.‘_ . .‘A - ‘ d ‘ ]
"When response present .1t" ﬁ Bnr 3 0 GHz. tune from above and subtract first reading,
(Sge Paragraph 3- 64)‘:.;-_3 _ ) | : : .
.\I. o . . - r ',. - . - ', . 3 .: \9‘( « -
A D e ‘ * L 3
« A /" ' g -
)\M 02364 -1 o . .3-19/
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" Figure 3-18. Model 5255A Block Diagram
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Turn counter onwithSAMPLE RATE conirol,

2. Set FUNCTION switch to FREQUENCY.
3. Set TIME BASE switch to desirdigate time*,

q, Set SIGNAL INPU’I‘ switchto CHECK to verifly
proper counter operatign.

5.  Set plug-in INPUT LEVEL switch to 1 volt

:- . , e - A , o - L e e _; B B LR EERTE R TP CLE S B I '_:\
, i
! ’
Model 5246L o "+, Bection III
- - « .
7
L3 '
r .
»

Connectunknown signal to plug-in INPUT jack,

Set SIGNAL INPUT switch to PLUG-IN.

Adjust INPUT LEVEL switch until consistant
count appears.
o v

Display is unknown frequency,

When using HP Model 5258A Sensitive Pre-
scaler, the gate time of the counter is extended

range, _ by a factor of four,
' )
. - N .
Figure 3-17, Model 52584 Operﬁtlng Procedure .
023041 ° ' : ' ' "3-21
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Section LI _

3-78. 5258A SENSITIVE PRESCALER,

- 3+78,  The following paragraphs contain ll‘lfOl'l}NI don
for operating the 4" Model 6258A|Sensitive Ppescaler
plug-in when installed in the 4 |Model 6248L Elec-

“tronic Counter, ' i e :

. In¢reases the range of the 6246L Electroniec Counter
to 200 MHz, It also inerensegs éhe sensltlvity of the
. " counter to'l mV frém 1 MHz to 200 MHz. Input fre-

sistor binary dividers” operating over the frequency
range. from 1 MHz to 200 MHz, At the same time,
-theprescaler adjusts the -counter's time base an equal

amount to proildjeju:qet readout in frequency..
3-81.- :phé/i nb ut siglmk.fs applied \% a ‘broadband

- amplifier -and tinnel diede trigger:prior Lo reaching

~and independent ‘of f
" needed over the’entl ‘ _
“ator switch on the front prhel enablesthe prescaler
to be used with inputs over. the rgnge of I mV to 1V,
The output -of the video amplifidr is available at the
. video output conneclor located op the front panel of
the plug-in, An oscilloscope ma e used to monitor
.the unknown signal being meapsuned, A front panel
meter Indicates a deflection In the grapn area when

quency#so no adjugtments are

is Inhibited if the unknown signal is not adequate to
operate the counter, L .

L U380 FRONT PANEL. /\

3-83, GENERﬁ\L. T he functiot of the front panel
switch, meter, and connectors aredescribed inPara:
graphs 3-84 through 3-87, - . .

.- 3-84, INI'-‘U'I‘---LEVEL SWITCH, Thelnputlévelswitch
provides three ranges of input sensitivity to the pre-
scaler, They are 1-10 mV, 10-200 mV, and 0,2-1,0

. volts, '

3-85, LEVEL INDICATOR METER. The meter cir-
cult continuously monitors the level of the input signal
to the prescaler, When meter reads in green portion
of its scale, input signal amplitude is adequate for
accurate [requency measurements,

* 3-86, INPUT CONNECTOR. Signal st Ty (-47
- dBm) to 1 volt (+13 dBnr)~into a BNC connector, .

3-87. VIDEO AMPLIFIER QUTPUT. The video am-
plifier has a maximum gain of 30 dB when the input
level switch' is on the 1 mV level getting, This pro-
vides an output of approximately 30 mV.

3-88, MAXIMUM INPUT VOLTAGES.

3-88, Damage to ‘the plug-in may result 4 an AC
signal greater than 3 volts rms or a'-DC voltage

connector, ‘ :

3-90, OPERATYNG PROCEDURE,

3-91, Flgured-17provides a step-by-step procedure”
for operating the 5258A plug-in, g

322 .

" #Model 62461

. --3-80, The Model 526BA Sensilive Prescaleiwplugein

“quéncy prescaling (dividing) is accomplished by tran- -'--_‘,'

| t{%"/ﬁrnnsistor binarydividers, The eireditry, is stable
n

frequency range. ‘An attenu-

adequate voltage {5 presept at the input, "The counter

*
INPUT . g ;
—fly BWITCH , b ‘zoouu’: 1-200MHz
| ATTENUATOR feiuenm yIDEQ AMPL
Y Y ) f t.evtt.l’ .
: S INPUT
4 - 516 _TO
. COUNTER
© A3
PRESCALER
' RBOKH2~-
83MH:2
I i ,}" I '
o 4
| s a4 |
SELECTOR —P1 CONTROL
. SWITCH CIRCUIT
. o - :@; . RESET
LEVEL
INDICATOR
_ _ METER. -
PERIOD BIG ~————fp! " & =  5TART 5I0
RESET __cé%_emrégg l———Jp _STOP SIG -
ENABLE, VOLTAGE :
tp:.uc;ﬁi BIAS) ‘ ""_’ QATE INNIBIT

3-92, 5261A VIDEO AMPLIFIER.

greater-than 100 volts is applied to the plug-in input _

- in frequency and ainplitude to.f

v
. Mhure 3-18. Model 5258A Block Diagram ‘s

i

3-93, The following paragraphs “contain information

"for operating the % Model 5261A Video Amplifier plug-
In when installed in the % Model 5246L Electronic

Counter,
b |

3-94, FRONT PANEL,

3-95, GENERAL. The tunctions of the fronl panel
control, meter, and connectors aredesecribed in Para -
graphs 3-96 through.3-99,

3-96, INPUT CONNECTOR. Inputsignal { to 100 mV

rms {rom 10 Hz to 50 MHz."
3-97. SENSITIVITY CONTROL.' Callbrated in mhli—

yolts, this control determines the sensitivity of the

VideoAmplifler andis adjusted tokeepthe signal out-

put to the Counter within limits acceptable to.Lhe.
Counter input circuit as indicated on the QUTPUT

LEVEL meter,

3-98. OUTPUT LEVEL METER¥p meter monl-
tors the level of the Video Amplifier ‘ontput to the
counter, When meter-indicates m green’portion of
scale, Video Amplifier outputidfeoufiter is
satisfactory, SO

-

3-99, OUTPUT 502 CONNECTQRIMHin Fér
in 50 ohms, the signa) at thi;!;",'}""' B s identical

outpy! to the counter,

02364 -2
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/& 1. Apply power to Counter and Videa Amplifier 4. #Set FUNCTION to FREQUENCY, 3
* by turning SAMPLE RATE contrql slightly o - ; o
clockwise [rom POWER OFf" position, 5. Set Video Amplifier SENSITIVITY to 100 MY,
2. Set Counter SIGNAL INPUT switch to | z : i
A PLUG-IN, 6. ° Connectslignal tobe measured toINPUT. qon-
T . nector on Video Amplifier, DO NOT EXCEED
3.  Set erE BASE to 10 ms*, 5 VOLTS RMS,, T
. _ §
7. Vary SENSITIVITY control until QUTPUT
s LEVEL meter reads ingreen portion:bfscale,
* TIME BASE setting may vary depending upon , - : 3,-\"
. desiredresolutiop of INPUT signal frequency 8. Observe frequency of INPUT signal as dis-
(Table 3-11), . played b‘y Counter, &
— : S
—_— - £
o ~
»
, 3
j ! \f .
Figure 3-19. Model 5261A Operating Procedure
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INPUT, QUTPUT -
IMA-iRpt - TO COUNTER
. S T " s
Y A4
PREAMP QUTPUT IAMPL
ASSEMQLY * ABSEMBLY
. K . |
B 1
FEED- ;
l = [
’l 13
_ -
A2 il A) N
=P\ VIDEQ AMPL :

. ATTEN )
SWITCH ASSY : ASSEMBLY: |- °

4

-

v

Flgure 3-20,  Model 52614 Block Diagram

t

« L .
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3-100. OPERATING PROCEDURLE* ‘
! S Co
3-101, The Video Amplifier plug-in unit is ac-chupled
but does not change any functions of the Raunter in
whichi it is installed, Using thie plug+in, period, mul-.
tiperiod, [requency, tolalizing, and ratio meaéure}.{d‘
ments can be performed with Input signals.as low as
one millivolt, Since the measurements can be made
with or without the Video Amplifier instalied, only
frequency measurement is {llustrated in Figure 3-09,
For other measurement procedures, see the Oper-
ating Procedyres (Figures 3-0 through 3-0) for
Counter, Table 3-00 lists the frequency resolution
for all settings of the codnter TIME BASE control

- (Figure 3-00, item 4),

3-102, OPERATION WITH PULSE INPUT SIGNALS.

3-103, 'I:lle Vldeo Amplifier is designed to amplify
slnusoidal input signals, However, pulse input sig-

- nals canbe amplified if the output signal is monitored

to’ensure a satisfactory output to the counter, Moni-
tor the signal at the OUTPUT 509 .conmnector with an
oscillofcdpe and set the Video Amplifier SENSITIVITY
control for a level which, re\sz{lts in satisfactory
counter operation. Becausg'the output level meter is
an ayerage-responding device, it will. read low with a
pulse input signal, Do not use the meter as an output
level indicator when amplifying pulses. \\

3-104. OPERATION WITH HIGH ©
IMPEDANCE PROBE, - \

3-105, The  10003A 10:1 divider probe can be used
with the Video Amplifler,, The 10:1 divider probe
serves to decrease the effects’of résistive loadi n
the external circuit at low frequencies: “When usi

the probe, Video Amplifier sensitivity is)degreased
by 1/10. As a result, the maximum sensitivity of the -
VideoMmplifier is 10 mV, -

“ .
3-24 .

-

b

" Amplifier ‘ijnagu,t.

i

oo - INPU'L{_FR;EQU,ENCY. = 11,1223344 Mtz
. TIME BASE ' Counter Display
© Setting N and Resolution
ps “no display
1us 1, MHz
10 us 11,1 MHz
.1l ms 11,12 MHz
1ms 11122, kHz
10 ms .« 11122, 3 kHz
1sa . 1112233 kHz
1s 11122,334 kHz

Modol 5246L

3-106, VIDEOQ AMPLIFIER INPUT IMPEDANCE,

3-107, As illustrated in Figure 3-21, Vid::o Ampli-
fler input impedance decrenses at higher frequencles,

-v-This decrense is due to the capacitive. londing effect -
“rol the amplifier input, i

Thus when n signal souree of
{ixed impedance {8 copnected to the Video Amplifier.

INPUT, n meter at the signal source will not indleate -

the correct Input level al the Video Amplifier, To
nvoid (s erior, monltor the input level at the Video
Amplifier input with an RF Vollmeter such as the &
Mugi,h_l 411A to ensure n satisfoctory input level, The
Yidéo- Amplifier Input can also be terminated in the

) (/ﬂignat‘gourcc characteristic tmpedance but at fré-
ToNq

uencl,b"q nerr 60 MHz capacitive loading reduces the
Input hégppdnnce, the signal source Is no longer ter-
minatedjp Its character(stic impedance, and n meter
at the signgl source is incorrect, Thus, the simplest
method of@nsuring a satisfactory fnput Lo the Video

Amplifier'il;to monitor the slinal level at the Video

1

. .',"\ R ~
1

Tnblh\:}-l 1. Frequency Resolttion

L Y
w.
o
=
= 100K
=
o
3 oK
i
2 K
o
&
a 00
g :
10 . —_
IKHz !OKHz I00KHZ IMHz 10MHz

10H? - IQQH2

INPUT FREQUENCY.

Figure 3-21,.

‘Model 5261A Input Impedance,
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Model 62486L

3-108. 3262A TIME INTERVAL UNIT.

3-100, The following paragraphs contain information
for operating Lhe 5 Model 5202A Time Interval Unit
Plug-in when installed In the # Model 6246L Elec-
tronic Counter, T : .

3-110, The Maode] 6262A has two independent channels
which determine the beginning and the end of a time

" interval, Ench channel hasits own TRIGGER SLOPE,

TRIGGER LEVEL, and MULTIPLIER controls, Fig-
ures 3-24 and 3-25 show procedures for malking a
time lntervfn} measurementand o phase measurement.
The fallowling paragraphs describe the function of cach
confrol, :

3-111, CONTROLS .

3-112, FUNCTION SWITCH. The fanction switch
provides the operator with three modes of operation:

-~ ') common, separnte,'nnd remote,

a, With the function switch in the COMMON posi-
tion START and STOP inpul connectoys are connecled
together internally, Thus, §f start and stop signals
come {rom tgrsume source, sel function switch to

- COMMON and’apply the signal to elther input con-
nector. Adjust MULTIPLIER and TRIGGER LEVEL
controls for each channel separately, - :

b, Withthe function switeh in the REMOTE position,
the time Interval function becomes ohe of the remote
programming operatlous_o[ the counter,

c. With the function switeh¥n the SEPARATE posi-
tion the start signal must be applied to START input
connector and stop signal must be applied to STOP

l . or, .
nput connector ,

o ) “
3-113. TRIGGER SLOPE, Tlfe TRIGGER SLOPE

canlrols delermine Lhe slope a signal must have as it
crosses the vollage level set by the MULTIPRIER
and TRIGGER LEVEL controls to start or sto) a
measurement, .

Vb —— Vb

Va —— X

3 /

L

A. SIMPLE SQUARE WAVE| B,PULSE ON PEDESTAL

Figure 3-22, Model 5262A Trigger Level_Sett_ings

02364 -1
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3-114, MULTIPLIER ANDTRIGGER LEVEL, These
controls work together to delermine the voltage level
n slgnal must cross to start or stop a medsurement,
For example with the TRIGGER LEVEL dinl set at +2
and the MULTIPLIER get al , 3 the Model 5262A will
trigger as the input crosses the +0, 8 volt level, Sup-

pose you have n pulse as shown in Figure 3-22A, there. -

will be ligle difference whelher measurement beging
at Vu or b
Figure 3-22B, you must be more careful, Sct TRIG-
GER LEVEL dial reading near0 as a preliminary ad-
justment, Adjust the startand thenthe stop TRIGGER
LEVEL controls, Walcehfor definite changes Inmens-
ured time, Thus you know that start and stop vollage

levels are above the step apd that the indicated time

' *

Interval is actually "y,

‘with a sourde impedance of 10,000 chms the

G4 = Blocking capacitor

Figure 3-23. Remove DC from Sine ave Ip?mt

3-115. ELIMINATING DC COMPONENT
FROM SINE WAVE INPUT,

3-116. As the input circuits of the Model 5262A are
de coupled {t is sometimes easier to set the MULTI-
PLIER and TRIGGER LEVEL controls when any de
component from the start and/or stop sine wave input
signals is eliminated with blocking capacitors. With
the aid of Figufe 3-23 you can select the proper value
of blocking capacitor for no readout error, For ex-
ample, on the . 1 MULTIPLIER range, at 400 Hz and
proper
value of blocking capacitor is 25 uf, ‘

3-117. However, if the ri% of-capacitor is not -

available, use the followinx approximate formula to
determine what the error per channel in seconds will
be<{for phase shifts less than 100and signals less than
+40 volts peak times nmultiplier position):

Rg (RC)~ ~

. ) -1
Error in seconds = g Rs+RI 2 I * By +R

L

'RS = S}ghal source impedance:

3-26

2

-
L

However, lo mensure Internal "y" of -

.
e T D s e e et W i 3

rL-
| =
Cg¥. K& d4p2RC
w % KR f2 "
Cg INPUT CIR
o, - HP 5262A
—\ 1
]
SOURCE 1
IMPED R, R C
: .
‘oud ) ! -
AN i
SIG SOURCE
MLS",::?%';"ER‘ ol [o2(03] 1 [ 3 [io] 30100
K(10-4) 237.237|.355|.592| |.30| 033} 118 | .39

I
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1. TurnSAMPLE RATE control to POWER OFF., 7. Set. TIME _BASE switch to obtain greatest
' possible count,
2. Plug in Model 5262A, turning knurled knob
clockwise until tight, i 8. Set SAMPLE RATE control for desired op-
erating rate, » ) ‘
3. Set SIGNAL II.\IPU'I‘ switch to PLUG-IN, 8, Set startchannel SLOPE control to "+" if you
: want measurement to stop on positive- going
4, Set FUNCTION switch to TIME INT. part of signal. Set to "-"" if you want to stop
count on negative slope. -
5 Connect signnl to START or STOP with se- 10, Adjust sto
: . p MULTIPLIER and TRIGGER
| ' lector at common, to START and STOP at LEVEL controls to set measurement start
43 o . qﬂler positions of selector switch. points at desired voltage level,
! o : ‘ N
TE 6. Set COM-REMOTE-SEP tcu' 11, Set stop channel SLOPE control to "+" {f you
3 . want measqrement £0 stop on positive-going
y .. a. COM if start and stop signa.ls are from part of signal, Set to "-" If you want {o stop
3 ‘ same source,. -count on negative slope, :
: . REMOTE jf the Model 5245L is being 12, Adjust stop MULTIPLIER and TRIGGER
@ .operated from a remote control box, - LEVEL contrels’ to set measurement stop
*' points at-desired voltage level.
T SEP if start and stop signals are from
different sourc 13" Read time interval units.
o :
. }‘:IJ "
C — ]
~ Figure 3-24. Model 5262A Operating Procedure
| 320 ) o

i,

| S

% ’
o

Maodel 6246L ' .

+ . ’ ~
PRITUL N .
- Ve e . .

-Sectioh m

‘ .
A /
- m. .
1. Sel FUNCTION lo TIME INT, - a, the counterr ding witi MULTIPLIER
~ . . ifon.
set to 0,1 posi
2. Sel SAMPLE RATE to position just before
POWER OFF.. (MA}( SAMPLE RATE.) b, Nole counter readlngwith MULTIPLIER
v set to 0,2 position, )
3. Set TIME BASE switch to obtain greatest pos- ¢, Subtract the smaller reading from the
sible count lnrger reading,
: C d, If reading in step b ls lessthan reading
4, Set COM-REMOTE-SEP to SEP. in step a, add result of step cto reading,
step a and adjust TRIGGER LEVEL for
5. Set start and stop TRIGGER SLOPE to same result,
bolarity., ‘ e, Ifreading instepb is greaterthan read-
6. Set bothSTART and STOP MULTIPLIER con- ing in step a, subtract resuit of step c
trols to 0, 1 position,, from reading of step~tand adjust TRIG -
7. Set both start and stop TRIGGER LEVEL con- . GER LEVEL for result,
trols to 0 positlon.
Note
8. Connect signals whose phase di[[erence is to :
be measured to START and STOP inputs, :Pa';ﬁ p;zcc‘:dz":fo‘g':g:"‘i‘l’]",t°be repeatéd to ob-
(Note: For specified accuracy, do not exceed e sing.
+40 volts'peak times multiplier setting, ) 10, Repeat step 9 for stop TRIGGER LEVEL
9. Setstart TRIGGER LEVEL control for nodif- - control,
ference in counter reading as state MULTI- & ’
PLIER is switched between the 0.1 and 0,2 11, Read phase difference in units selected by
positions, " Procedure: \ TIME BASE switch,
J 7 .
’ '
S /
’ ; Figure 3-25, Model 5262A Operating Pl;ocedu;_"'e Phase Measurements L
02364-1 - .. , 3-21
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~reglon of muxim
- resolution, -

_ phase (@) in‘dégrees: .-

» ' - \
= .'s, <y

‘ n 3 :
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Bocld m‘. | 2 '

aclion . . ‘ R ] !
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RC = 6 x 10~7 for 0, Land 0, 2 MULTIPLIER scltings,

~ 0x1027 for 0,3, 1,6 x 1070 fop 1,
© 8 3x 10°6or 3, 1 x 10-0 for 10, . \
't %1070 for 30, 1 xb-d for 100, !

3 -liB. For exm'niwle, _'o'n tlm‘.'l' l'\dUI,'I‘LPLIER -rn'nlge )

N

the use of n' 10 -1 blocking capmicitor at 400 Hz and. »-

‘ ) ' ¢ , ' -
, i " ! ’
' 3-126, Thé fungtions offthe front panbl switches and

with o source impedunce 0f.000 ohms regulis {n.an

errorof 1,5 microseconds, - L
. : . . . ‘pl‘ LM ! a‘i':
© 8<10, DPHASE MBEASUREMENT, T

3-—\12?. Phase ll!éﬁﬁﬁl‘p!ﬁ'e_ll{;‘f‘lﬁ o special application

n

on kg points pnlwo similor witve -
forms and relate |

18 reading to phagerangle, The

signn

]

ma_Interval measurement, You mensureithe
. time interval betwg

- measurement is made between: the points where' the
18 crogs: volt going in-the same diregtlon, .The :

zero~crossing is thp refergnee:polnt Yor' two reagons:
divst, itts, the easiest pointelo détetming pegurately -

on.tho*counter! nnd second,” foy sifewaves it {5 In the

"o

“The following, formula - converts Ume

LN ¥

Jinterval .{t) to

<360t

2 S 1
period of either signal "
- - ’

g

3-122, . If the two'slgnals are not equal in amplitude,

by

uin slope,” allowl ng maximum

- . . ' ' yr

! | A R ' . ~<‘ L — 3 , I v :
- 3-121, Phade differende is measured fntime units 1f -
- one of the ipternal standard frequencies Is. counted,

use Uie larger for the perigd measurement, You can

-measyre phase directly i degrees if you apply the
appropriate external frequency (360 x [requency of

signals whose phase you are measuring) tothe caunteys .

~ in place of an Internal standard frequency, However,

the external frequency ca{fnot' exceed the maximum
counting rate of the instryfnent, Procedure for phase
nreasurément is given in Flgure 3-25, -

o A e

KA

' STOP ., sTART * ¥
INPUT INPUT

o com
' i ' - Usea

_ ATTENUATOR

N ’

AT TENUATOR

4

" TRIGGER -
.| . GENERATOR

STOP
PULSE :
. "TO COUNTER

TRIGGER *
GENERATOR

+

-

t T
SE.

TO COUNTER |

5
P

.

3 -28\

. - I ] . L
\ Flgure 3-26, Model 5262A Block Dlagram +
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#3-123. 5264A, PRESET UNIT,

e o T, e -
3-124, ’l‘l_lg.',fbllmying paragraphs contain ipformation
" fog operaling the #) Model 6204A Preset Unit plog-in
when installed In § Model §246L Electronic Gounter,

F + ' .

. w b
FRONT 7

3-12Q. '

PANE I

copnectors-are s follows: . ,

. ) ) "\'- "v- , ' ,
8, N switches permit selpction of gate thnes,

b, MODE §ELECTOR, .

* R LA

T e
¥ .‘.’A‘

. 1N x FREG permits direct or normalized

‘n"".'.:."

(NN

R

“ time, The di
-, deslired units,

Lootmalizalion may be

measuremen)of the Input signals,  wherehy »

¢ pecomplished hy nd- .

justing'the number” bl s&;umls to be counted .

or by counting signals for o predetermined ™

gplay mny the bé redd.outvn -
¥ .' N 1." .

L .i,-“"l.. - L . . .
PREBET pdrmits counthig, N evenls when N 5

—

{g set on thumbwheel switches,

ivision of apy.input fiequency ©

. /N permits d
«up lo 100 kHz By N,

"i’l f
’

. ¢, AUX INPUT

J is used for PRESET and I/N
functions, - ' : . v

yy

ce
v L

d. /N OUTPUT provides a'maans of using the-di-
vided signal wilh external equipment, L :

3-1217, Accdmc@i’« T e
' Lo . '.a‘- J L . . , )

3-128. N x FI_;EQ--’%\:cumcy is'+1 counl £tlime base

accuracy, Y o . . o

- W]

3-129, OPIL:RATING'PROCEDI'I.R[‘B.‘

3-130, Figures. 3-27 through 3-28 provide step-by-
8tep operaling procedures to be used for the different
functions of the Model 5264A plug~in, . * -

QUTPUT VOLTAGE, c
. . SN
4%2. “The output veltage at the {/N output is nor-
mally negative’ 0.2 volts p/p pulse with an internal
"Impedance of approximdtely 50 ohms., - The niinimum
oad'resistance should not be less than 100'ohms and/ -
oy maximum shunt capacity be greater than 0,01 pf,
A -5 volt peak pulse Avith an internal Impedance of
‘approximately. 600 ohms is available by chaming the
wire from J2 at XA4 Pin 13 to XA4 Pin 14, If the -5
volt pulke is used, the minimum load resistance should
not be less than’10K ohms and/or maximum shunt
_capacity be greater than 1000 pF, _ ' ) oo
. .. . ..

.
e
3
hs
1

3-131.

Al

NOTE °

If e -5 volt Ise’is used, care should e 4
taken not to short out the f/N signal as tliis
will cause the countef to stop worltigy until

the.short ig removed, ‘
T ' 02364-1
¢ ull‘."'.‘
[ L - ' /,
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: B . N
1, . Turn LOUIIlQl’ on with SAMPLE RATLfconlrol 4, Set plug-in MODE switfh to N x FREQ. _
: L [} * . T
g el ARIEOTIE “ . 1. Set N switchfor number of timebase units to |,
2. Sel FUNCTION-SWHCh o FREQUENCY' o be counted, Time base units are now time
.‘-’1‘ : base increments, Gate length will be N in-
J. Set TIME BASE bwitch to desired ume unit crements of time, .
per count, ¥ | 4 < ’ ,
S + 8. Connecl unknown signal toAC or DC SIGNAL
4, . $etSIGNAL INPUT switch to CHECK 1o verify . INPUT jack,
proper counter operation, . C AW N : .
9 urn SIGNAL INPUT switch out of CHECK.
5, Sat counler FUNCTION switch Lo TIME o ’ . :
INTERVAL, . 10, Display Is number of events in count time,
s . . |
) . . ;
! , o , D ) \ . )
. " - .?::" .
. - &
. g A . . ! g -’ ' L]
L ) .
) . - o \ . N . .
: , v
Fjgure 3-27 Model 5264A Operating Procedure N x FREQ i,
‘ " Yoo
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pe o } -q" . .
oot e | 1. Turn counteron with SAMPLE RATE control. 6. Sectplug-in MODE switch to PRESET,
TN . inter MPLE, ~ witeh:
C o . 2. &et FUNCTION switch to FREQUENCY, 7.- Set N swltch for numbor of couptgiestred.
, " - ' _ _ 8. Connect a known signal (f} to plug-in AUX.
3. Set TIMB BASE switch to desired time unlt INPUT jack {TOV max). (Miis is now the time
i per count, i
| f i ' . b&BG- ) ' . /
4 4, Set SIGNAL INPUT switch to CHECK to veri- NI _ _ .
Lot ‘ fy proper Counter operation. _ - 0 dcé’ ‘;ﬂgﬁt unknown signal {fy) to Counter ac or
O 5. Set Counter FUNCTION switch to TIME INT: 10, Display = f,/f; x N, o
o S ) ‘ ;
. | * ‘ . . 5 : {
_‘.‘ .‘ l v, - ‘ . . ‘* . ’ | .'. ../\
‘,i“' .-J .. i!h‘ i V. .“: . - ] . - -
. ' } g ( . r . [l ‘ - / ) .
.i.‘,’;_ ' I L
. .' i ‘ el
> . : :
[ : b . 1 t- ' -
,;‘ : " Co ~ - : - .
S : -, . Figure 3-28, Model 6264A Operating Prodedure PRESET
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1. Turn Counter on with SAMPLE RATE control. 6. Set plug-in MODE gwitch to {/N,
2 Set FUNCTION switch to FREQUENCY. - 7.. Set N switches as .divlsor for [ input, N
"3, Set TIME BASE switch to desired time unit
' per count, 8. Connecl input slgn.ll to plug-in AUX INPUT
. ‘ (10 volts max}. . .
4. Set SIGNAL INPUT'switch to CHECK to veri- ,
Iy proper Counter operation, 9. If the /N output is not monitored, [rgquem':y
' measurements may be made in the ‘normal
5. Set SIGNAL INPUT switch to PLUG-IN if f/ N ~way. The [/N OUTPUT supplies the divided °
output is to be monltored signal for use with external equipment, \
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J-134,
[or operating the #
plug=in when Installe
tronie Counter,

Model 6246L

' range. voltage,
"~ front-panel controls und indicalors,

"3=135, The Model 5206A Digital Voltmetey
DC vollage mensurement enpabilitic
5246L Electronic Counter,
1000 volls can be measure
(10, 100, 1000). The
switeh geleets the ra
aionis sele

- FULL SCALE switch,
automatlenlly indicated
range capability of the Voltmeley

Figure 3-32.shows

: rect range tor'the in
pability is 5%,

4-136, FRONT PANEL,

3-137. INPUT DC VOLTA
DC voltage of 0 to 1000 volts.

T . 3-133..5265A DIGITAL VOLTMETER.

'l‘he[ollw}.ing paragraphs contain Infofmhllon
Madel 5266A Bigiial Voltmeter
d in the' 4 Model, 6246L Elec-

provides
5 [or the Model
DC voltages rs high as
d on one of three ranges
Plug-inunit VOLTS FULL SCALE
nge. LOCAL or REMOTE oper-
cled with the center red knob on the VOLTS
Input DC vollage polarity is

R T nheon,  Over-'

GE CONNECTOR, Apply

t8.45% of the full- -
the Model 5265A

. Seclion I

3-130, LOCAL REMOTE SWITCH, Sel.tu_ LOCAL
for operation from instrument or REMOTE for re-
mule programming of voluneter function,,

3-140, ZERO ADJUST, Set VOLTS FULL SCALE

" swileh (o 1000 and adjust to 000000, 00 on counter

displny, : r

8-141, CAL 8.000 ADJUSTMENT, Sel VOLTS FULL
SCALE switch ta CAL 8, 000 and adjust for 0008, 0000
+h counts on counter*displny, :

3-142, POLARITY INDICATORS, Noons automn-

ticully indicate polarity of Input DC volinge, .

3-143, DIGITAL VOLTMETER CALIBRATION.

" o Co
3-144, For maximum operating mceuracy, check

L h
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‘e
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ZERO and ‘CAL 8,000 and set, 11 necessary, Setl - -

VOLTS FULL SCALE swileh to 1000 snd ndjust ZERQ

control for 000000, 00 mid alternately flashing polarity

_heons, Sel VOL'’S FULL SCALE switely toCAL 8,000

L 3-138, VOLTS FULL SCALE SWITCH, Selecls cor-
put DC voltage, Over-range ca-’

N

for 0008, 0000, 15

posilion and adéetNront panel serewdriver adjustment
on the Counter displny. '

3-145, OPERATING PROCEDURE,

3-146.. Figure 3-32 indieafes an aperating proced
for a de.vollage measurer ent with the Digilnl
meter, Donol exceed thafi% over-range specifioflion,
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Set FUNCTION switch lo ‘TIMB INTERVAL

-

, ' Set VOLTS I‘ULL SCALE Bwitch to 1000

_‘k

: Set LO(.'.’AL-REMOTE switch to._L(_)CAL.

. -l
‘

~than 10 volts, switch to 10 range,) Observe

' [Jolarlty neon, *

apply DC voltage at INPUT terminals, (If
display indicates between 100 volts and 10
volts, switeh Voltmeter to 100 range, If less

voltage magnitudefon Counter display and"
vollage polarity as lndicnled hy Voltmeter
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. 1. Apply poWer to .Counter and Voltmeter by T, -Adjust ZEROcontnul Iordisplmyo[ 000000,00 | &« ' 71
turning SAMPLE RATE-control clockwise to .+ and observe that polagiey indicators alter- |-
mid-p‘osltion. Allow ten“minute warmup, % . nntely [lash. SLprj, INPUT- termlnnls. P ’
. | . .St VOLTS PULL SCALE Bwitch to'CAL_ ,
b ﬁﬂfiﬁfﬁ‘cﬂ‘{mpw awitehi e P"ﬁ lon ather 5,000, and adjust CAL 8.000-control for
- AR 0008, 0000 displny, 1:6 counts. Remove short,.
Set TIME BASE (o any posfion, 3 “ 9, Sel VOLTS FULL SCALE switch to 1000 and o

j . . __" ’ '
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‘\ Figure 3~32. Model 5265A, .Operating Pr ocedure o
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e ;o SECTION IV
| MAINTENANCE
. ) ’ : l\“ . PN | ' . ' T .
4-1. INTRODUCTION, L ' Table 4-1, Fuse Replacentent
4-2, This seclion contains ln{orﬁmtlon for air fiiter ‘Conversion 115 lvblt 230 Valt
care, fuse replacement, oaclllulor cnlibrntion, and a — ) - ™
self-check luble. ‘ ) : " Slide Switch Left ~ Right
. . . (n115||) ) .(uzaon)
4.3, AIR FII.TBII. ‘ - C
L ‘ . R AC LINE FUSE 3 ampere . lampere |’
44, Inspect Lhe nlr filter {center of rear panel) - slow-blow slow-blow
regulm ly and clean 1t before it becomes dirty enough ' ($2110-0008)| (/2110-0007)
to,restrict nlr flow, Procced as [ollow:s. o - - — '

. Remove top cover (unlgck' the two quarter turn’ . : _ )
fasteners and slide cover to the renr) . o ' _ ' i

b, Remove four screws holdlng filter in place. ' . ' . '

c, Wugah flllel in warm. water and detergent, _—

fo - L [}

"d, Allow [lllex to dry complelely '

c, DO \NOT APPLY ANY CONI‘ING COMPOUND ) ' A |
TO NON-METAL FILTERS., Coat metal filters with C..  Table 4-2v=kssembly Designations
light Tilm of filter oll, We recommend No, 3 Filter = ) .
Coat from Research Products Company, This adhe- Al Input Switch Assembly (Sensitivity)
glve is available -in "Handi-Koter" sprayer cans at A2 "1 Time Base Switch Assembly
most heating supply stores or from your Hewlelt- '-‘ _ . ‘ '
Paclmld Bnles and Se: vice OI[lce Al Function Switch Assembly .

' S Ad.". - | Mode Switch Assembly °
a5, ru«,a;pucmsm o A5 * | Output Switch Assembly
. 4-G, Table 4-1 lists the fuse rallng and # Part No, Ab Rectlﬂef' Assembly
. for plropex _opemtion with either 115 Vac or 230 Vac, - Al ' Regulator Agsemmy
."4 G ‘ ' A8 /| Decimal Polnt Assembly

-7 OSC]I.I.A'I'OR CALIBRATION. - . ’ A9 Y| Mcasurement Units Asgsembly
. a. Connect Oscllloscope to. FREQ STD BNC con- _A10 \Option 02 |
nector J4 on rear panel, .Set EXT switch on rear panel’ 1

“to the INT position, , : All Option 01
A | Al2-A14| Low Frequency Decimal Counters
o b Set Counter SAMRLE RATE slightly cloclcwise ' -
Jout of pOWER OrF. & -1 Al5,A16 Wdium Frequency Decimal Counters
v f . : A17 High Frequency Decimal Counter
S -Tllgger Oscilloscope ele@—wlth a 100 kHz . : A
: signal from a stundard frequency~dource, - 18 | High Frequency Readout

g . A19,A20 | Input Amplifier Assemblies
d Sel Oscllloscbpe sweep time-to . 1113/cm.,. d- o *

. just Osetll scope controls to obtain a presentatiol or A21 | Function Control Assembly
J volts pe k-to-pieak nonlel waveImm - | A22. . |Gate Control Assembly
. Adjust Oscillatot tuning capacitor C3_(Figure < | A23 | Sampling Control Assembly
4-1) until pattern on Oscittoscope slops drifling O A24,A25 | Part of Option 06
: _ 'NOTE A26° | Oscillator Assembly )
With Osclllose nd 1 ) | A2 Mullipller Assembly
. 1 Oscllloscope sweep time-in .1 s per
em position, drift of scope pattern of- 1 cm A28 .Medi“m‘ Frequenty- ‘Deeade Divider B
" in 1 second nprrcsponds to necuracy o[ | _ A20-A33 | Low Frequency Decade Dlviders ‘ .
p:utin 107, ) N E . <Y ;
. . - . . ‘ . '. ) .. N &
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Table 4-3, Self Check - s
2| o ASSEMBLIES CHECKED : -
) ' | TIME X ~ % TV BTV A GATES
‘IUNCI‘ION_ DBASE D'l'!;PL,AYSf, .2 10[11|12]13]14 l}i 16] 27 2.8 2030 31] 82] 33 . CHECKED
. . .
18 | 00000010, MHz | x HEIR 3, 8, 12
10 15 | 0000010,0 MHz | ‘x x| x| x| x_ 3, 6, 12
.Lms [ 000010,00 MHz | x X ox] x| x| x| x 3, 6, 12
o 1'ms | 00010000, kHz | x x| x| x| x|'x| x| x|x , 3, 6, 12
Frequency | 49 ms | 0010000.0 kHz | x x| x| x| x| x| x] x 1 s, 6 12
. s . &
i s "0100(‘}0 00 IcH? X x| x] x| x| x] x| x|x .| 3, 6, 12
L& | 10000,000 kHz x| x| x X x| x| x| x| x| x| x| x|'x| x| 3 6 12
The Ici)llowing nsaemblles are checked In all posiliohs usud in the Sel[-Check ’I‘nble
' 17 18, 21, -22, 23, and 26, ) = :
Assemblies 8 und 9 are. checlced in.all Prequency &1{ €hecks, . . [
-The SIGNAL INPUT swilch (Al) is In the check hosilion for all Seif Checli Iunclions. )
Assembly 19 ls not checked In Self-Check funclions. t "
- 'Aa_isgml)ly 20 is checlced_ for opjeration, hut ot for ;u:cu;.'acy on élabl-uty. '
\, -
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. RATE OF PATTERN DRIFT | . HP SageL B
‘ INDICATES OSCILLATOR ERROR ELECTRON!C COUNTER Ny Vg
" IMHx OUTPUT TO VERT
- .
T0 EXT SYNC,
HP 1784 ¢ . - HP 106B/107BR
. ,OSCIELOSCOPB‘ _ . * . -+ w7, QUARTZ OSCILLATOR -
. ¢ T ‘ N . ” .,A ' ,‘ . . . ‘ : ) ‘
«.*  Tigure 4-1, ‘Test Setups for Checking Qsc‘llator Fregquency .. ‘ a
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