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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

www.valuetronics.com
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K '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. o

D . \-. 1 T “-' T '. . o
.-.’ .
WAHRANTY AND ASSI$TANCE | * ‘
" 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 case 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 consequ®ntial dgmages. 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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. e MANUAL CONTE_NT : o
b N Thls "ls an Operp.tlng Manual only. Sorvlce lnstrucuqns are outlined ina
R \ . 'separate Service Manual. This Operating'Manual is supplied to help you
B ‘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

Section i contnlns lnforlpatlon Ior installation and shlpment N
Sectlon 18 explulnP operatlon,o[ the Counler and all avallable plug-~ins./ /

e Sectlon‘IV glves_ba\alc nmln),@mnce iuformallon. '. o /

N - PO . . S LT 7
i . - ‘ . . .

\

* HOW TO ORDER

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. -

. - - N . . -

To order an Operating or Sgrvice Mapual for your Electronic Counter,'.

www.valuetronics.com. = - - . |
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-,) SRR | . SECTION 1| » }I ,
. N K . [ !. &4
- ' * !\ ' ' 1 i ‘i
| .o -ﬂGENEgAL INFORMATION ' ¢
. . .‘\ - v ot o ":s
. ' l r » ')\I‘ - ‘ ) . . - : ’ -; o °
. 1=1. INTRODUCTION. R Counter into a direct reading counter from DC to 350 f '
\_ o ,"_.;4 ' ", MHz, Prescaling is nccomplighed, without tuning, by 3
1-2, YDESCRIPTION, ) - transistor binary dividers, operating over the.fre.-
- . B . - Qquency .range DC'to 350 MHz, Multiple scaling factors *.
1-3, The# Model G246L Electronic CO'un,Ifrlsnhigh- - (2, 4, or 8) are provided, to shorten scaling time at P T
[requency, general-jurpose electronic counter, The the lower frequencies, T ! l,
. Model 5246L measites frequencies from 0 to 60 MHz, T ‘ o s
Do e o . : 1-13.. MODEL 52538 FREQUENCY CONVERTER, .
) 1-4, Th& 4 Model 5246L provides these additional e ' . L S
% features: L : . 1-14, The 4 Model 62538 Frequency Converler ex- . .
- o Ce e ) : : tends the frequency range of the Model 5246L to 512 | ;i
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 ' a Hyunter's internal time base, lo a known harmonic - :
b, - Six-digit display using rectangutar (narrow) digi- ‘equency, ‘When this harmonic frequency s selected *

and mixed with the input signal frequency, the Hiffer-
ence frequency: produced is within the range of the

basic counter and is-displayed by the counter.
- ro- 7,-4. ‘\

M tal ‘display tubes; dectmal point position and meas-,
©urement units diqpiuyed automatically, -

(B Operutior} with jilug-'in ﬁnits which extend the
. basic range and performance of the counter, - o

1-15, MODEL 5254A FREQUENCY CONVERTER,

1-16. The# Model 5254A Frequency Converter pro-
vides the, Model 5246L - with a frequency range from
*300to 3000 MHz, "The stability and accuracy of the
basic counter are retained byusing a 50 MHz multiple )
of the crystal oscillator signil from the counter.tt =
/ _beat with the signil being measured, The- difference
frequency produced is within the range of tlie basic

., 1-5. The Model 5246L featuges solid slate design,
v low power consumption, small size (5-1/4 inch panel
height), light weight (28 1bs), easy conversion for rack
+ . mqunting, and modular- plup-in clreuit b'oz.lrd‘g for
simplified maintenance, ’ )
. " ' q .

* .. k \ . ' '
. 1-¢. 'IDENTIFICATION, .

, . co e - . . Ccounter and is displayed by the counter, The-conver-
,1-7, Hewlett-Packard uses§ atwo-section, elght-digit . ter has an indjeator which aids infrequency selection
. .serial number (on instrument -rear panel) to identify . and indicptes the output level to the counter. The re-
i instruments: (000-0Q000), The-{irst three digits are - quired za{.[‘mt signal level is 50 mV rms to 1 V rms.
K + a gerial prefix number, and the last five digits refer . The inpuf cohnector'ig a type N female, : ) ,
..to a specific instrument, If the serial prefix on your ' ‘ - e L
instrument does -not appear.on the title page of this . L\ 1-17, MODEL 5254B FREQUENCY CONVERTER,
manual, there.aréMiffpreptes hetween the manual and- ' - ] . ' R :
ypur i‘list}'}:nfentwll Ifarbdescribed ip a'change sheet ;*  1-18,. The % Model 52548 Frequency Converter pro- . | NS
hlclgded_-‘;with the mandhl, If the change sheet is vides the Mode!l 5246L with a frequency range from
ya .miéslng,'j.he information can be supplied by your , 200 to 3000 MHz, The stability and accuracy of ‘the
« o, .- nparest Hewlett ~Packa¥d Salés and Service Officée, basic counter are retained by using a 50 MHz multiple
R Lot T e of the crystal oscillator signal from the counter to :
T 'I-B:‘-A'VAl_l..ABI.E.'i’I.UQ-‘IN UNITS: . . : beat with the signal being heasuréd, -The difference :
o o L e e v ' \ frequency produced is within the range of the basic .
vo Y oi-9, MODEL 5231A FREQUENCY CONVERTER. - counter and is displ:lyﬁl{by the counter.: The conver- -
) ) ‘ : “ter has an indicator whith aids in frequency sclection -J

and éndicates the output level to the counter, The re-
quited input signal level is 50 mV rms to ! V rms, -
The Input connector is a type N female, The output
of. the video amplifier (1 to 50 MHz) is available at
the AUX QUT jack on the front panel,

1-10, The % Mo}él 5281A Frequency Converter ex-
tends the frequency range’of the Model 5246Lr to 100
"MHz. The Model 62§1A mixes a selected 10 MH>,

., “harmonic (between 20 and 90'MHz)*with the input stg-

" nal, *The resulting c}_i'[fereuce-[reque.qcy.slgtmf is
amplified and pravidedo the. basic counter for count,-,
ing and' display,” Beose the selected 10 MHz har-
mouic is dérived from a harmonic ge; erator.driven -
by a 10 MHz outpiit frigh the baslce codntey, the sta?
bility and aecurgty of the bash’."ﬁbvnte’r aqi@talned.

1-19, MODEL 5§255A FREQUENCY CONVERTER,
1-20, The # Model 5255A Frequency Converter pro-
«. vides the % Model 52461 with afrequency range from
«+ . 3 to 12,4 GHz, The stability and accuracy of the
counter s retatned by the use of a heterodyne signal
“frequency (a selected harmonic from a 200 MHz ‘comb
spectrum) which is derived from the 5246L time base,
The 5246}. displays the converter's difference [re-

) L1 popersessh REscALER | .

0 P ot , H . .. . % , : '
112, Tm Model 5252A Prestaler;Unit is aplug-in
ST unit which converts he /3 Model (5246L Electronic
. Vo LA ' Cou, ' ]
‘ ‘ S . : 1-1

sy ’ ] . © ' "’\"‘. ‘
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Section I ‘. ) Co L * Model 5246L
' " . ‘Pv . w . )
] . v ' ""_ . . -‘:‘:"l L B, ' 4
A O 3'& f‘“ - '! Tnble 1" QL’ Spep![lcntlons g
[y ‘\Iy%‘. | - ." l': v :‘l'» . : » 't “‘ . l‘ .. ~ ”r
1. FREQUENCY ME’ASUREMENTB ' GENERAL (Cont'd)
» .
1 Vo Range' 0 to 60 MH? (de coupled inpul) 26 Hz Operating Tempera.tura Range. 0°C to +65°C,

to 50 MHz‘(nc coupled lnpul, mnximum
5ensulﬂty) |
Gate Tlme. 1 usec lo 1, 0 geconds 1,1.1 decnde '
- 'steps. , '

Accuracy 1 couqt*ttime base ageuracy, . '
Eeads In: kHz or Ml{z wj!.h posigloned decimal

polnt; units annunciator in lh{e with digital
displhy.

: . .. Self Chet:kl Counts 10 MI{z {or tfe gate time
A R ‘ chosen by thq tlme b'lse sLlector éwitgh

'-.‘ 5! i
S | . o
!‘v'.' f - E

’
.,
- A i

107 pe'r month

. Asa ‘function of’llne voltage. l'ess than &1
" Co part in 107- for changes of ilO/ﬂ

C .7 Asa, function of ambient temperatur}:. 1ess
r . than +2 parts in’ 10 J(+10° to +50° C) +20
- parts in 10G (0° to +B5 C).

‘Extepnal Input Sensitivuy 1 volt rms into
500 ohms, sine wave,. Ringe:’ 100~ Hz,{o

1 MHz, sine wa
A <. \ <

Output kFrequency

into 1000 ohms. S "
SN G
e .

7 L
P .
. : M .

. * | GENERAL . .

Reglatratlon. 6 dlgits in- line with rectangular
Nixie tubes and display storage. 999,999
maximum display,

..“l | .

Displdy Storage: Holds readmg betwicen
sanjples; switch overrides storage /

- /‘: B T

MHZ,\ 3 V peak-to- peak‘

/

N ' N
Pt . s\

' SIGNAL' INPUT\ .

. .Impedance 1 meg shuntecl by 25 pF,
Overload: Dlode clamps in series with 10(;{/{

" Welght: Net, 28 lbs (12, 8 k) with'blank plug-um. |

' Dlmensions.
- . ) - . P
' rm;s |-—"——-llll-m —ef !
et & 40T A {HLATERS] Il I; T
@ ||Anumun-mn-o %Ilﬂ Ii - m i _.r'r
ﬁl
@umm . Lo
e ul |'l.lll

Comﬁctora}a- BN C type. ;.

‘.' . -i L ' )
t ‘ ' . x )
Maximum Sansltivitjr 100 mV. rms; coupllng 3
AC or BC, AC coupling has 0,022 1T 600
v D(; capacitor (-3 dB at qpprox!nmlely
. THz o s

and 0, 001 1 F protect input ¢ircoit Ior up

to 120 V.rms. Input resistance for gverload
conditjon (beyond approx, 1 V) is ap’proxl-
mntelYO 1 megohm, ; /,

1,
v
.

ahlpplng 36 lbs (16,4 lcg) /

(L1 1]

| BT
7

. REAR

/3

Powet Supply: 115 or 230 volts +10%, 50 to
80 Hz; 95 watts (50 to 1000 Hz operatlon,
/(Jrice on request), -

-

' i ' u

! X Sample Rate‘ Time following.a gate closing Accessories Furnisked: HP 10503A Cable, 4

|- during which the qgate may niot be reopeéned / feet long, male BNC connectors, Detachable

is continuously varlable from less than 0,2 /. Power Cord, 7-1/2 feet (2040 mm) long,
l . sec to 5 seconds in frequency mode, inde- ~ NEMA plug, Circuit Board Extender. |
N : pendent of gate time; display &an be held ' . -
\ - indefinitely. ' Options: See Table 1-3‘.' )

, ~ :
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'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 cyecle 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 MMz, It extends the Triput 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

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. 0

1- 33, GENERAL ,’L 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 540B Trnnsfer Oscillntor and |
It cain measure .
_ speed, rpm, accelerution, vibrafion, and dther phe-

#» Model, P932A Harmonic Mixer.

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 present, v
LI ls] bi' = | ' 1

3 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
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Seetl l\[ LI 4 I o . TR ‘. Model 6246L .
T N Lo e SRAY e ey : a
fetey 4-\}‘.\.INE RCD. Founsline hin ry-coded-decimal;, X o Table 1-3, 5246L Options Ao
. dfclmnl ‘ingim'mhtlmrcodcd in.suéh n way that each T ' : :
decimal.diglt may,be represerfied by dwnigue combt- . Y A . ]
* nation of 1-and O states uf four binayies, o 01"".{91@“'”"“‘10“ ;f“?! 5 {
. AL S T 02: 8 diglt readout - R
L. THUTH TABLE, A table which lists the allow=" " 03 Ran Tate:nositive 4 line BED. output .
able L-or 0 states of n system.of hinarles for endh . ,,:S‘_“l“. eves, - oy - ‘
decimal digit to-be repregented, - These "states’ are nl}-"séate-'[“‘-“’l%lal{*'ll Wi o
Usted In nn-order which presents the most significant - - B c‘:l;)e A Lov "{"?' cach tine
diglt'first, Example: Inn 1224 code, binaries D, C, Aefc.rexllce " ‘:Ve ?7 V. 3500 5ot}
B, and A are assigned decimal weights. of 4, 2, 2, , - J| . - Apl’“’xi"m‘tely +6< 5V ;Ooo