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General Purpose Counters With Unmatched Versatility ...

WIDE SELECTION OF FRONT PANEL PLUG-INS:

50 MHz-18 GHz Transfer Oscillator has new operating princi-
ple, new versatility and convenience, highest performance.

Spurious-free heterodyne converters to 18 GHz . . . cover dc
to 12.4 GHz with only two converters.

Prescalers cover dc to 350 MHz . . . 1 mV sensitivity to
200 MHz.

Time interval measurements from 10 ns to 108 s.
Video amplifier for 5 mV sensitivity.

Preset plug-in for units conversion, go/no-go limit control, or
timing “N” events.

WIDE SELECTION OF ADD-ON HP ACCESSORIES:

Frequency Divider for automatic measurement from 0.3 to
12.4 GHz.

Digital recorders with flexible coding and formatting.
Digital-to-analog converters.
Low cost transfer oscillator.

VLF receiver to calibrate counter to U.S. National Bureau
of Standards, station WWVB (60 kHz).

Choice of time bases—standard <3 x 10-%day aging rate or
ultra-stable <5 x 10-9/day unit with rapid warm-up, <5 x 101
short term stability (1 s average), and excellent output
buffering.

Dual FET input amplifier gives high and constant input
impedance.

Reliability under environmental extremes proven by extensive
laboratory and field tests.

Spare parts and experienced service personnel at domestic and
overseas HP centers, many military service centers and in-
dustrial organizations.
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INTRODUCTION

From this series of accurate and versatile counters,
an instrument can be selected for virtually any count-
ing task performable by general purpose electronic
counters. The most versatile models in this series
measure frequency, period, multiple period average,
ratio, multiples of ratio, and can be used to scale (di-
vide) an input frequency by decades. Plug-ins, which
go directly into the front panel, presently include fre-
quency converters for measuring CW frequencies up
to 18 GHz with 1 Hz resolution, prescalers beyond 350
MHz, a versatile unit for preset counting and normal-
izing data to engineering units, a time interval plug-in,
video amplifier, and a digital voltmeter. A transfer
oscillator for measuring CW or pulsed frequencies
from 50 MHz to 18 GHz and a time interval plug-in
with 10 ns resolution are the most recent additions
to this extensive series of accessories (pages 16 and
20). The frequency converter and transfer oscillator
plug-ins also operate in the new HP 5360A Computing
Counter.

After extensive shock, vibration, temperature, and
humidity tests, models in this versatile series have
been selected for use in military environments, al-
though they're not designed primarily as military in-
struments. The additional reliability margin and very
wide operating temperature range provide benefits
to all users at no increase in cost. If your require-
ments call for operation under environmental ex-
tremes or to military environmental or reliability
specifications, please consult HP for further details.
Many subassemblies and parts are interchangeable
between all models, simplifying spare parts stocking.

BRIEF DESCRIPTION

Modeis 5245M (50 MHz) and 5248M (135 MHz) (page
7). Provide maximum versatility, accuracy, and con-
venience in a general purpose counter. Ultra-stable,
fast warm-up time base extends the time between
calibrations, serves as a secondary frequency stand-
ard with high stability (short-term, long-term, line,
load and temperature) and high spectral purity.

Models 5245L and 5248M (page 7). Similar to 5245M
and 5248M except that time base aging rate is less
than 3 parts in 10°/24 hours, compared to the 5 x 107"/
24 hours for the “M’" versions. This low aging rate still
qualifies the 5245L and 5248M as precision frequency
standards.

Model 5246L (50 MHz) (page 13). Provides same
counting range and many other 5245L benefits at low-
est cost. Can use all the plug-in accessories. Versa-
tility and accuracy, which are lower than 5245L, can
be increased by adding optional features.

Model 5247M (page 14). This instrument should re-
ceive consideration where the application requires:
wide basic measuring range (10 Hz to 135 MHz without

plug-ins); measurement of frequency only; maximum
accuracy (ultra-stable fast warm-up time base as in
5245M and 5248M); minimum manual operations (ac-
cepts inputs from 100 mV to 10 V with no level control
or input attenuator to édjust). It accepts all the HP
frequency extending plug-ins (prescalers, converters,
transfer oscillator) up to 18 GHz.

M54 versions (page 12). Meet many additional mili-
tary specifications; otherwise equivalent to 5245L/M
and 5248L/M.

5244L (not covered here, request separate data
sheet). Provides many of the 5245L benefits at lower
cost but will not accept front panel plug-in acces-
sories. Input circuit characteristics are not as favor-
able as other models. Has some features not in
5246L.

GENERAL INFORMATION

MEASURING FUNCTIONS

Consult the comparison chart (page 6) to determine
the functions of any specific model.

Frequency

All models will measure the average frequency of
ac voltages on their ac coupled input connector.
Models having dc coupling will measure both pulses
and ac voltages, periodic or random, having fre-
quencies from dc all the way up to their maximum
count rate of 50 or 135 MHz. Gate times are selected
with a front panel switch. The longer gate times in-
crease the accuracy of low frequency measurements.

Period

Lower frequencies can generally be measured more
accurately by measuring their period rather than fre-
quency. The multiple period average function, which
averages up to 10° periods of the input waveform,
further increases accuracy by increasing the reso-
lution and reducing the trigger error in proportion to
the number of periods averaged. That is, if trigger
error is the typical 0.3% of one period (for a minimum
sensitivity 100 mV sine wave input signal with 40 dB
signal-to-noise ratio), measuring the average value of
100 periods reduces the effect of trigger error to
0.003%. The period function can also be used to
measure time interval between two positive- (or nega-
tive-) going wavefronts.

Ratio

The ratio of two frequencies (fi/f:) is measured (in
the 5245L/M and 5248L/M) by connecting the lower
frequency, f, to the Signal Input connector used for
frequency measurements, while f, essentially serves
as the counter’s internal time base frequency. Multi-
ple period averaging increases the accuracy of ratio
measurement in the same manner as for period meas-
urement, particularly when measuring ratios of fre-
quencies that are almost identical.
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Scaling

The 5245L/M, 5248L/M, and M54 versions will scale
(divide) input frequencies up to 50 or 135 MHz in de-
cade steps by factors up to 10°. For example, a 14 MHz
signal connected to the front panel input connector
can be divided to 0.014 Hz. Decade selector switch
and output BNC connector are on the rear panel.

Input Amplifier

A dual FET input amplifier provides 1 meg/25 pF
input impedance, independent of attenuator setting
throughout the entire frequency range. Therefore, one
need not be concerned about input impedance
changes affecting the signal source when the input
attenuator switch is rotated. Also, low VSWR is more
easily attainable. High impedance probes (e.g., HP
Models 10000 A/C, 10001 B/D, 10002 A/B/C/D, 10003
A/B) may be directly connected to the input and used
in the same manner as with high frequency oscillo-
scopes.

Input Signal Triggering

Models 5245L/M, 5248L /M, and M54 versions have a
front panel trigger level control with both preset and
adjustable modes. In Preset, trigger level is optimum
for counting signals which are symmetrical about
ground; it is useful for most applications, and is
also automatically selected when plug-ins are used
(without moving the Trigger control to Preset). In
Adjustable, the Trigger control can be rotated for
counting positive or negative pulses, or for unusual
signal conditions.

The 5247M will automatically count all ac signals
from 100 mV to 10 V without requiring any level ad-
justments whatsoever.

TIME BASE

Electronic counter accuracy is largely determined
by the time base oscillator. The oscillator frequency
constancy can be affected by temperature, line volt-
age, external circuit loading and undue mechanical
shock. Quartz oscillators also exhibit short term in-
stabilities and a long term accumulative drift known
as aging rate. Despite the many factors which affect
quartz oscillators, by very careful design they can be
made extremely accurate frequency standards.

Line voltage and circuit loading effects are mini-
mized in HP counters by careful circuit design. Tem-
perature effects are greatly reduced by housing the
oscillator in a highly precise oven. The ovens, de-
signed and manufactured by HP, have proportional
electronic temperature controllers which operate even
when the counter power switch is off. Quartz crystals
for counters not having an oven (e.g.,, Model 5246L)
are specially cut for a low temperature coefficient, re-
quire no warm-up, but do not provide the accuracy of
the oven-enclosed oscillators.

Aging Rate

When an oven-enclosed quartz oscillator is ener-
gized after being off for a long period, its frequency
changes rapidly during a period referred to as ““warm-
up time.” Thereafter, the rate of change of frequency
decreases to a value known as the "aging rate” or
“long-term stability,” expressed in fractional parts
per unit time such as “5 parts in 10" per day.” Aging
causes the oscillator frequency to constantly change
in the same direction, but at a rate that will decrease
with time. Because of this continual aging, quartz
oscillators should be aligned to a standard of known
frequency* if the counter is to be of maximum accu-
racy. Aging rate can be expressed as an average,
rms, typical or maximum value. HP specifies the
maximum value, which is a “limit-of-error” value, and
is therefore the most conservative value.

Short-Term Stability

Another additive, but not cumulative, factor in os-
cillator stability is short-term stability or random
noise. Unlike aging rate, the magnitude of any short-
term change in oscillator frequency varies from in-
stant to instant. Therefore, HP specifies short-term
stability in terms of the rms value of the fractional
frequency deviations measured over a specific aver-
aging time.

HP chooses a 1 second averaging time since this
is realistic with respect to useful counter gate times
(short-term stability figures appear much more
favorable when specified for longer times, such as
10, 100, or 1000 seconds). Good short-term stability
aids measurement precision, particularly when mak-
ing high-resolution frequency measurements with fre-
quency converters such as the HP 5255A, 5256A, and
5254B, which give a resolution on the order of 1 part
in 10" to 1 part in 10°.

Ultra-Stable Time Base

Several years ago the time base oscillator in the
52451, with its < 3 x 10°%/ day aging rate, represented
the state of the art in counter time bases, and it still
serves as a secondary frequency standard in many
applications today. Recently HP developed a compact,
ultra-stable, rapid warm-up time base for use where
even greater performance is required. The new time
base is installed in Models 5245M, 5247M, and 5248M.

Compared to standard electronic counter time bases
available previously, the ultra-stable 5 MHz time base
oscillator has a significantly better short-term sta-
bility (<5 x 10" rms for 1 s averaging) and long-term
stability (<5 x 107/day aging rate), and significantly
less frequency change due to changes in line volt-
age, external load and temperature. The time base has
rapid warm-up, excellent spectral purity, and the same
usefulness as costly secondary frequency standards.
* See HP Application Notes 52 and 77-2, available upon request.
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These advancements mean greater precision (particu-
larly when using frequency converters for very high
resolution measurements), lower investment for coun-
ter calibration equipment in some cases, and greater
versatility because of excellent performance and con-
venience when employed as a secondary frequency
standard. The very low aging rate of the ultra-stable
oscillator extends the time between calibrations,
thereby keeping the counter in use longer and reduc-
ing the time and money spent on calibration. For ex-
ample, an aging rate of 5 parts in 10" per 24 hours
means that at least 40 days can elapse before the
aging rate causes an error of 1 digit in an 8-digit
counter counting 50 MHz with a 1 second gate time
(1 part in 10® of counter full scale).

For maximum accuracy, the ultra-stable oscillator
is kept energized as long as the counter power cord
is plugged into an energized power receptacle,
whether the front panel switch is ON or OFF. The
counters have a separate, internal, regulated power
supply to permit operation of the oscillator when the
remainder of the counter is turned off. The 5 MHz
time base output is usable while the counter is be-
ing used for measurements.

DISPLAY STORAGE

All models have readout storage, which provides a
continuous display of the most recent measurement.
This display is held even while the instrument is
gated for a new count. If the new count differs from
the stored count, the display will shift to the new
reading directly. Storage can be disabled.

SAMPLE RATE

A Sample Rate control is provided which deter-
mines the length of time following the gate closure
during which the gate may not be reopened. When the
Function Selector is set to Frequency, the Sample
Rate adjusts the time between gates from less than
0.2 sec. to at least 5 seconds (50 ms to 2 s in 5248L/M
and 5247M) and is independent of gate time. The con-
trol may also be set to hold a display indefinitely.

DIGITAL OUTPUT

Electrical outputs representing the counter’s read-
ing are standard in all models except the 5246L and
5247M, wherein they are extra-cost options. Four-line
BCD code is provided with assigned weights of 4-2-2-1
in 5245L/M and 8-4-2-1 in the 5248L/M. Other codes
are optional.

This output is suitable for systems use or for output
devices, such as Models 5050B and 562A Digital Re-
corders and Model 580A or 581A Digital to Analog
Converter. It can also be connected to HP digital
computers.

Hold-Off Requirement

To prevent the counter from taking a new reading
while the digital output is in use, a hold-off voltage
can be applied to the counter’'s digital output con-
nector. When the hold-off voltage is removed, the
counter can count again. Hold-off voltage can gen-
erally be from +15V to +25 V.

Reference Voltages

Output accessories operating from the counter’s
digital output generally require one or two reference
voltages for proper operation. These voltages, known
as BCD reference levels, are supplied by the counter
at the digital output connector.

REMOTE PROGRAMMING

In Models 5245L/M and 5248L/M, remote program-
ming can be obtained optionally by prefixing the mod-
el number with H65. All functions which may be pro-
grammed from the front panel controls (in normal
use) may be programmed from a remote location
except for the Sample Rate (as defined above) and
the Sensitivity and Trigger control settings. The in-
strument provides (through rear panel connectors) all
voltages necessary for remote control by contact clo-
sures. The programming voltages for Time Base and
Function control are low level, — 15 volts dc at 5 mA
per gate. Control may also be achieved by using an
external — 15-volt dc supply. The position of the deci-
mal point and measurements unit may be correctly
illuminated from the remote location using -+ 170
volts dc from the internal or an external supply.
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SUMMARY OF SPECIFICATIONS

52451, 5248L 5248M 5245M 5244L
Model M54-5245L | M54-5248L | M54-5248M | M54-5245M 524T™ 5246L (Please request
(pp. 7, 8, 12)|(pp.7,10,12)|(pp.7,10,12) | (pp. 7, 8, 12) (p. 19) (p. 13) data sheet)
Basic Measurement Range 0-50 MHz 0-135 MHz 0-50 MHz [ 10 Hz- 135 MHz 0-50 MHz 0-50 MHz
Digits in Readout 8 8 6 (7 or 8 optional) 7 (8 optional)
:_Ileasfurement ;unctions
= freq., = input
R — ratio, scaling, F, P, R, MP, MR, S F F, R, MR F, P, R, MP, MR, §
P — period, M = multiple
Time Base Aging Rate <3 x 10-%/24 hours <5 x 10°19/24 hours <5x10-19/24 hrs. | <2 x 107/mo.! <2 x 1077/mo.!
Time Base Warm-up Normal Rapid Rapid Room Temp. xtal’ Room Temp. xtal’
Input Impedance 1 M2/ 25 pF 1 MQ/25 pF 1 M2/25 pF 58/'(1/5 1/01% I[(’{: 1 M2;
Gate Times 1ps-10s 1us-10s 1ps-1s 1ups-10s
Time Base Outputs 0.1 Hz - 10 MHz, : Fixed 1 MHz
(in decade steps) 0.1 Hz- 10 MHz Fixed 5 MHz2 Fixed 5 MHz* (10 MHz special order) | 0-1 Hz-1 MHz
BCD Output Yes Optional Optional Yes
Remote Programming Optional Not Available Not Available Not Available
Input Coupling ac or dc ac only ac or dc ac or dc
Input Attenuator Yes Not Required No Yes
Trigger Level Adjustment Yes Not Required No No
Freq. Ratio 0-50 MHz ]_ — 0-135MHz__ J.o_'_5_‘l MHz_ 0-50 MHz; 0-50 MHz; 0.1V,
Measurement (f,/f); 0.1V,1 M2 e 0.1V, 1MQ 100 K2/ volt
range, sensitivity, 0-1 MHz 100 Hz - 1 MHz; 0-1 MHz
input resistance f2 0.1V,1Me 1V, 500 2 0.1V, 100 K2
g Transfer Osc., Freq.
Compatible 5245 Series Al Converters, Al None
Plug-ins (on pages 16 to 27) Prescalers, (on pages 16 to 27)
Video Amp.
| B um | wm
Price M54-5245L:| M54-5248L: | M54-5248M: | M54-5245M: $3150 $1800 a0
on request [ on request| on request | on request

1 0ven enclosed crystal (<3 x 10-9/day aging rate) optional. i
25 MHz output has high spectral purity; 5 x 10-11 (rms for 1 s averaging time) short term stability; is available whenever counter is connected to ac line.
3 Six digits restricts time interval range to 106 s (7, 8-digits optional). In 5246L, Preset Unit 5264A will only multiply and divide frequencies by N and preset

count.
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MODELS 5245L/M
5248L/M

7| 5245M ELECTRONC COUNTE

Highest Performance and Versatility in General Pur-
pose Counters O 50 MHz or 135 MHz Basic Range
Extended Through Microwave Region by Manual or

These four models are the most versatile and ac-
curate general purpose electronic counters. In addi-
tion to their basic versatility, they accept the wide
range of front panel plug-in accessories on pages 16
to 27 and the accessories on pages 30 and 31. This
selection of accessories, and their high performance,
are unsurpassed in the industry. Strongest considera-
tion should be given to these four counters where not
only performance and versatility are needed, but also
where ruggedness, wide operating temperature range
and field-proven reliability are required. If your appli-

Wi

e

5245L

5245M

Automatic Accessories [ Choice of Standard or
Ultra-stable Time Base [ High, Constant Input Im-
pedance

cation has specific reliability and environmental re-
quirements, please consult HP.

The major differences between the four models are
that the “M" versions have the ultra-stable, rapid
warm-up time base, and the 5248's have a basic fre-
quency range of 0 to 135 MHz compared to the 5245’s
0 to 50 MHz range. All models have a constant im-
pedance dual FET input amplifier for greatest free-
dom from input loading effects and to permit use of
high impedance input probes (see page 4).
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SPECIFICATIONS,

FREQUENCY MEASUREMENT

Range: dc coupled, 0 to 50 MHz; ac coupled, 25 Hz to 50 MHz
(typical response of input amplifier <=1 dB over entire range).

Gate Time: 1 »s to 10 seconds in decade steps.
Accuracy: +1 count = time base accuracy.

Readout: kHz or MHz with positioned decimal point; units annunci-
ator in line with digital display.

Self-check: Counts 10 MHz for the gate time chosen.

PERIOD AVERAGE MEASUREMENTS

Range: Single Period 0 to 1 MHz
Multiple Period ..o 0 to 300 kHz

Periods Averaged: 1 period to 105 periods in decade steps.

Frequency Counted:
1 and 10 Period ....
100 Period
1,000 Period

...1 Hz to 10 MHz in decade steps
........................... 10 Hz to 10 MHz
....100 Hz to 10 MHz
10,000 P0G .:iovsmmmssissmssinmmmmnnssssonisinsamasssass 1 kHz to 10 MHz
100,000 Period ..........cooooeeeeeeeeeeee 10 kHz to 10 MHz

Accuracy: =1 count = time base accuracy =+ trigger error.*

Readout: s, ms, or us, with positioned decimal point; units an-
nunciator in line with digital display.

Self-check: Checks operation from 1 period to 105 periods.

RATIO MEASUREMENTS
Displays: (f,/f,) times period multiplier; multiplier: 1-105.

Range: f;: 0 to 50 MHz. f: 0 to 1 MHz in single ratio, 0 to 300
kHz in multiple ratio; ratios averaged 1 to 105 in decade steps.

Sensitivity: 0.1 V rms, each input (max).

Accuracy: +1 count of f; = trigger error* of f,. f; is applied to
the decimal counters (enters “Ext.” jack on front panel); f, is
applied to decade dividers (enters Signal Input jack).

Readout: Dimensionless; decimal point positioned for number of
periods averaged.

Self-check: Period Average Self-check applies.

SCALING
Frequency Range: 0 to 50 MHz.

Factor: By decades up to 10% switch selected on rear panel. For
+2, +—4, 8, add HP 5252A Prescaler.

Input: Front panel, Signal Input jack.
Output: In place of time base output frequencies.

GENERAL

Display: 8 digits in-line with rectangular Nixie® tubes; 99,999,999
maximum display; total width of display including units an-
nunciator and auto-positioned decimal point indication does
not exceed 7 inches.

Display Storage: Holds reading between samples; rear panel
switch overrides storage.

Sample Rate: Time following a gate closing during which the gate
may not be reopened is variable from less than 0.2 s to 5 s in
Frequency mode, independent of gate time; display can be held
indefinitely.

Signal Input
Maximum Sensitivity: 100 mV rms.

Coupling: ac or dc, separate BNC connectors. AC coupling has
600 V dc, 0.022 nF capacitor (—3 dB at approx. 7 Hz).

Impedance: 1 M2 in parallel with approx. 25 pF, all ranges.

* Trigger error is <(+0.3% of one period — periods averaged) for signals
with 40 dB or better signal-to-noise ratio, and 100 mV rms amplitude,
error decreases as signal-to-noise ratio and input level increase.

® Burroughs Corporation.

5245L, 5245M

Attenuation: Step attenuator (SENSITIVITY switch) provides
nominal sensitivities of 0.1, 1, and 10 V rms.

Trigger Level Adjustment (min.): Front panel control has +0.3
V trigger level range on 0.1 V position, =3 V range on 1V
position, =30 V range on 10 V position. A PRESET position
automatically centers trigger level at 0 V.

Overload Protection: Diodes protect input circuit for up to 120
V rms (<1 kHz) on 0.1 V range, 240 V rms on 1 V range,
500 V rms on 10 V range. Input resistance for overload con-
ditions (input amplitude > ten times SENSITIVITY) is 100 k2
on 0.1 V range, and is approximately 1 M2 on other ranges.

Pulse Measurements: Front panel TRIGGER LEVEL adjustment
allows counting positive or negative pulses.

External Input (selected by front panel Time Base switch):
Maximum Sensitivity: 100 mV rms.
Impedance: 1 M2, approx. 20 pF, dc coupled.
Overload: Diodes protect input circuit up to 120 V rms.

Digital Output: 4-line BCD 4-2-2-1, “1” state positive; includes
decimal point and measurement unit. 8-4-2-1 available as
Option 02 (“1” state positive) and Option 03 (“1" state
negative); decimal point remains 4-2-2-1 (see J35- and J36-
options below).

“0" STATE LEVEL: —8 V. ““1" STATE LEVEL: 4-18 V.
Impedance: 100 k2, each line.

BCD Reference Levels: Approximately 417 V, 350 € source;
approximately —6.5 V, 1000 £ source.

Print Command: 413 V to 0 V step; dc-coupled.

Hold-off Requirement: 415 V min., 425 V max. from chassis
ground (1000 € source).

Cable Connector: Amphenol 50-pin 57-20500-375, HP Part
No. 1251-0086, 1 required.

Operating Temperature Range: —20°C to +65°C.

Power Supply: 115 or 230 volts +10%, 50 to 60 Hz; 95 watts.
(5245M only: 150 W maximum during approximately first 2
minutes after power line is energized.) 50 to 400 or 1000 Hz
operation, price on request.

Weight: Net, 32 Ib (14,4 kg) with blank plug-in panel. Shipping,
40 b (18,2 kg).

Connectors: BNC (except remote program and BCD out).

Accessories Furnished: 10503A Cable, 4 ft (120 cm) long, male
BNC connectors. Detachable power cord, 7% ft (230 cm) long,
NEMA plug. Circuit Board Extender, rack mount conversion parts.

Dimensions: See page 15.

» PRICES: Model 5245L, $2,480.00.
Model 5245M. $3,100.00.

Optional and Special Features (at added cost)

Option 02. 4-line BCD 8-4-2-1, “1” state positive (for digits
only) in lieu of 4-2-2-1 (identical in other respects to above
specifications), add $10.00.

Option 03. 4-line BCD 8-4-2-1, “1” state negative (for digits
only) in lieu of 4-2-2-1 (identical in other respects to above
specifications), add $10.00.

135-5245L/M: Similar to Option 02, except has 8-4-2-1 output,
“1” state positive for measurement units and decimal point
as well as digits. (Note: M47-562A/AR and 5050B Option 01
Printers are especially suitable for J35-5245L/M.) Prices
available on request.

» Indicates change from prior specifications




136-5245L/M: Similar to Option 03, except has 8-4-2-1 output,
“1" state positive for measurement units and decimal point
as well as digits, (Note: P64-562A/AR and 5050B Option 02
Printers are especially suitable for J36-5245L/M.) Prices
available on request.

Electromagnetic Compatibility: Models H60-5245L/M meet the
requirements of military specifications MIL--6181D. (Model
numbers of plug-in accessories must also be prefixed H60.)
Prices available on request.

Remote Operation: All functions which may be controlled from
the front panel controls (in normal use) may be programmed
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from a remote location except for the “Sample Rate” (as
defined above) and the sensitivity and trigger control setting.
Mating half of the control connectors (2 required) is Amphenol
36 pin 57-30360. Prices, H65-5245L and H65-5245M, available
on request.

M07-5245L/M: Have ““GHz" added to readout and are controlled
from 5260A Option 02 Automatic Frequency Divider. Readout
is inhibited when 5260A “searches.” All remote capabilities
of H65-5245L/M are included (see above). Prices available on
request.

TIME BASE, MODEL 5245L

TIME BASE, MODEL 5245M

Crystal Frequency (internal): 1 MHz.

Stabhility
Aging Rate: <3 parts in 10° per 24 hours.**

Short Term: <2 parts in 10" rms with measurement averaging
time of one second under constant environmental and line volt-
age conditions.

Temperature: <2 parts in 10" per °C from —20°C to +55°C.

Line Voltage: < =+5 parts in 10" for 10% change in line voltage
from 115 V or 230 V rms.

Adjustment: Fine frequency adjustment (range approximately 4 x
10-8) and medium frequency adjustment (range approximately 1 x
107%) are available from the front panel through the plug-in hole.
Coarse frequency adjustment (range approximately 1 x 109 is
available at the rear of the instrument.

Output Frequencies

1. At Rear Panel:

0.1 Hz to 10 MHz in decade steps, selected by rear panel
switch.

All frequencies available in manual function without interrup-
tion at reset except 100 Hz, 10 Hz, 1 Hz, and 0.1 Hz which are
interrupted by manual reset; 10 kHz to 10 MHz available con-
tinuously in all functions; 1 kHz available continuously for all
functions except 105 period average.

Stability same as internal time base.

Qutput is 5 volts p-p rectangular wave with 1000 € source im-
pedance at 1 MHz and lower; 1 V rms sine wave with 1000 £
source impedance only at 10 MHz.

2. At Front Panel: 0.1 Hz to 1 MHz in decade steps; available at
“Ext.” jack, selected by Time Base switch; availability same as
in paragraph 1 (above); stability same as internal time base;
1 V peak-to-peak.

External Standard Frequency: 1 MHz, 1 V rms into 1000 2. Can be
substituted for internal time base via rear panel EXT. STD. FREQ.
connector.

** Up to 72 hours continuous operation may be required to reach this ag-
ing rate after transportation or lengthy “off’” periods.

Crystal Frequency (internal): 5 MHz.

Stability
Aging Rate: <C5 parts in 10" per 24 hours after warm-up.**

Short Term (rms fractional frequency deviation): Better than 5
parts in 10" for 1 second averaging time.

Temperature: <5 parts in 10"/ °C from 0°C to 50°C (<2.5 parts
in 10° within the entire span of 0°C to 50°C).

Line Voltage: < =1 part in 10 for 10% change in line voltage
from 115 V or 230 V rms.

Load Stability: Typically <=2 parts in 10" for any of the follow-
ing external loads: open, short, 50 & resistive, 50 & inductive,
50 2 capacitive.

Warm-up: For “off” periods up to approximately 24 hours: 1 hour
typical to reach 5 parts in 10° of the frequency that existed when
turned off. The 5 MHz crystal oscillator operates whenever the
power cord is connected.

Adjustment: Fine frequency adjustment, range approx. 5 x 10-8, 16-
turn control accessible through plug-in accessory compartment in
front panel. Coarse frequency adjustment, range approx. 1 x 10,
20-turn control at rear panel. :

Output Frequencies

1. At Rear Panel: 5 MHz sine wave. 1 V rms into 50 Q. Available
at all times whenever power line cord is energized, whether
front panel power switch is ON or OFF. Stability is as defined
above. Signal-to-Noise Ratio typically 87 dB below rated
output. Harmonic Distortion typically >>40 dB below rated out-
put. Non-harmonic components typically >80 dB below rated
output.

2. At Rear Panel: 0.1 Hz to 10 MHz in decade steps; switch
selected on rear panel; all frequencies available in manual
function without interruption at reset except 100 Hz, 10 Hz,
1 Hz, and 0.1 Hz which are interrupted by manual reset; 10
kHz to 10 MHz available continuously in all functions; 1 kHz
available continuously for all functions except 10° period aver-
age; stability same as internal time base; 5 V p-p rectangular
wave with 1000 €2 source impedance at 1 MHz and lower; 1 V
rms sine wave with 1000 £ source impedance only at 10 MHz.

3. At Front Panel: 0.1 Hz to 1 MHz in decade steps; available at
“Ext.” jack, selected by Time Base switch; availability same as
in paragraph 2 (above); stability same as internal time base;
1 V peak-to-peak.

External Standard Frequency: 5 or 10 MHz, 1 V rms, into 1000 ©
can be substituted for internal time base via rear panel EXT. STD.
FREQ. connector.
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FREQUENCY MEASUREMENT

Range: dc coupled, 0 to 135 MHz; ac coupled, 25 Hz to 135 MHz
(typical response of input amplifier =1 dB over entire range.)

Gate Time: 1 us to 10 seconds in decade steps.

Accuracy: =1 count = time base accuracy.

Readout: kHz or MHz with positioned decimal point; units an-
nunciator in line with digital display.

Self-check: Counts 100 MHz for the gate time chosen.

PERIOD AVERAGE MEASUREMENTS
Range: Single Period ..
Multiple Period
Periods Averaged: 1 period to 105 periods in decade steps.
Frequency Counted:
1 and 10 Period ........ocoooooeeoo..o. 1 Hz to 100 MHz in decade steps
100 Berind = ho e o 10 Hz to 100 MHz
1,000 Period ..100 Hz to 100 MHz
10,000 Period ....... 1 kHz to 100 MHz
100,000:Periodic i os s it e n T on 10 kHz to 100 MHz
Accuracy: =1 count =+ time base accuracy =+ trigger error.*
Readout: s, ms, us, with positioned decimal point; units annunci-
ator in line with digital display.
Self-check: Checks operation from 1 period to 10° periods.

RATIO MEASUREMENTS
Displays: (f,/f,) times period multiplier; multiplier: 1-105.
Range: f;: 0 to 135 MHz. f;: 0 to 1 MHz in single ratio, 0 to
300 kHz in multiple ratio; ratios averaged 1 to 10° in decade
steps.

Sensitivity: 0.1 V rms, each input (max).

* Trigger error is <(+0.3% of one period - periods averaged) for signals
with 40 dB or better signal-to-noise ratio, and 100 mV rms amplitude,
error decreases as signal-to-noise ratio and input level increase.

® Burroughs Corporation.

SPECIFICATIONS, 5248L, 5248M

Accuracy: =1 count of f; =+ trigger error* of f,. f, is applied to
the decade dividers (enters Ratio jack on front panel), f; is
frequency applied to decimal counters (enters Signal Input
jack).

Readout: Dimensionless; decimal point positioned for number of
periods averaged.

Self-check: Period average self-check applies.

SCALING
Frequency Range: 0 to 135 MHz (50 MHz max., for <+ 10 step).

Factor: By decades up to 10°, switch selected on rear panel. For
+2, =4, +8, add HP 5252A Prescaler.
Input: Front panel, Signal Input.

Output: In place of time base output frequencies.

GENERAL

Display: 8 digits in-line with rectangular Nixie® tubes; 99,999,999
max. dis