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ELECTRONIC COUNTERS

Our Highest Perﬁmmame Universal Sysiems Counter

Model 5335A

s A high performance 200 MHz/2 ns Universal Counter
+ Buili-in automatic rise time, duty cycle, pulse width,

slew rate and phase measurements :

R

HP 5335A

Remarkable Automatic Measurement Power

The HP 5335A is an advanced universal counter with automatic
measurement power built in. Designed either for bench or systems
applications, the counter has 16 front-panel measurement functions,
plus four “phantom” functions, all automatically seiected by push
button or by HP-TB. These twenty functions, plus greatly expanded
arming and triggering capability, make the HP 5335A a most power-
ful universal counter. In addition, math and statistics features,
matched Channel A and B input amplifiers, and HP-1B are all includ-
ed in the standard uni¢, making the HP 5335A easily the most ad-
vanced universal counter available at its price.

Pulse Characterization Measurements

The HP 5335A possesses the expected universal measurements,
and does them better than ever before, Beyond the expected measure-
ment set, the HP 5335A has the ability to automatically measure
waveform characteristics for various applications, Op amp character-
ization is one area where a number of measurements are needed to
define the amplifier’s performance. Using the HP 5335A and a signai
source, rise and fall times, output slew rate, and propagation times
can be measured with one test set-up, Also, duty ¢ycle can be mea-
sured to see the distortion on a square wave through the amplifier due
to differest rising and failing slew rates. Phase measurements are also
push-button selectable and automatically performed by the counter.

Complete Triggering Capability

To get pood measurement results, a counter must properly trigger
on the input signal. The HP 5335A employs both manual and auto-
matic trigger modes to quickly and easily set the right trigger points,

Manual Triggering
The counter has a =5 Vdc range to help reduce input attenuator
use for most input signals, including TTL.

Automatic Triggering

Two auto trigger modes help you trigger automatically. Just press
auto trig or select auto trig on the HP-IB and the counter automati-
caily selects 10%-90% rise/fall time trigger points, 50% phase trigger
points; or the preset vatue of your choice. Then it tracks the signal's de
offset contistously to stay on the right trigger point. Option 040 al-
lows programmability of trigger levels viz HP-IB.
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s Advanced automatic triggering capabilities
s HP-IB plus math and statistics functions standard

Trigger Level DVM :
Built into the basic counter. Just press TRG LV to see both input
channel trigger levels displayed. .

A Full Set of Universal Measurement

Functions .
In addition to waveform characterization features, the HP 53354 ~
has an extremely wide set of medsurement functions covering fre-
quency, time, events and volts. These functions let you characterize
signals quicker and more thoroughty than ever before possible.

Frequency

Frequency is the most common measurement performed by coun
ters. The HP 5335A measures to 200 MHz in Channel A, 100 MHz
in Channet B, and 1.3 GHz in its optional Channel C. Due to the
counter’s advanced. design and reciprocal measurement technique,
resotution is a constant ¢ digits per second of gate time across its en-
f{ire measurement Tange, :

Time :

In a universal counter, a time interval measurement equates o a
stopwatch measurement started and stopped by unigue evenis. Preci-
sion is dependent on the counter’s circuilry.

To ensure precision, the HP 5335A has matched custom input am-
plifiers to greatly reduce trigger errors that might be produced if the
start and stop signals were amplified differently. Further, the counter
employs an analog interpolation technique that turns its 10 MHz
clock into the equivalent of a | GHztime base. The HP 5335A s thus
able to resolve single shot time interval mezsurements to better than2
nanoseconds (100 ps with averaging). This analog interpolation efim-
inates the need found in some counters for a phase-modulated (jit-
tered) time base for time interval average measurements.

Math and Statistics

Averaging techniques are often used to extend the resolution of a
counter. For averaging, the HP 5335A provides sample sizes of N=
100 or N = 1,000, Best of aif, averaging can be employed for ali mea-
surements except phase. In addition to mean, and selection of sample
size, the counter takes standard deviations of the current measure-
ment for the sample size selected,

Math functions are another built-iz: feature that provide cperator
converience. These functions let you convert the display into direct
indications of parameters like flow, speed, pressure, and temperature.
Additionaily, the counter remembers the ofset, scale, and normalize
factors for each measurement function.
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Condensed Specifications

Input Characteristics (channel A and B)
Range

DC coupled, 0 to 100 MHz.

AC 1 M9, 30 Hz to 100 MHz.

AC 500, 200 kHz to 100 MHz.
NOTE: Channet A range 200 MHz when in Frequency A and Ratio modes.

Sensitivity (1)

25 mV rms sinewave,

75 mV peak-to-peak pulse at miniumn pulse width of 5 ns.
Dynamic Range (<1}

75 mV to 5 V peak-to-peak, to 100 MHz.

75 mV to 2.5 V peak-to-peak, > 100 MHz.

Signal Operating Range (X1, BC)
—53V dcto+5 Vde,

Trigger Level Range {X1}
Auto Trigger OFF
Preset: set to 9 V de NOMINAL.,
Adjustable: -5 V deto +5 V de.
Auto Trigger ON
Preset: set to nominzl 50% point of input signal.
Adjustable: nominally between + and ~ peaks of input signal.

Auto Trigger (X1}
Rahge {50% duty cycle}
DC coupled, 30 Hz to 200 MHz.
AC | MQ, 30 Hz to 200 MHz.
AC 50, 200 kHz to 200 MHz.
Minimum signat: 100 mV rms.
Duty cycle range: 10% to 90%.

Response time: 3 seconds, typical.
NOTE: Aute Trigger requires a repetitiva signal.

Coupling: ac or de, switchable.

Impedance: 1 MQ, nominal, shunted by <35 pF or 50 Q nominal,
switchable. In COMMON A, 1 M{ is shunted by <50 pF.
A#tenuator: X1 or X10 nominal, switchable.

Slope: independent selection of + or — slope.

Channel input: SEPARATE or COMMON A, switchable.

Frequency A
Range: 0 to 200 MHz, prescaled by 2.
LSD Displayed

1 ns L
Gate Time ¥ FREQ. (e.g. 9 digits in a second).

Resolution

Trigger
L (2XLSD) & 1.4 % ~—nEES IO

Gate Time
Accuracy: + (Resolution) = {Time Base Error) X FREQ.
Period &
Range: 10 ns 10 107 5,
18D Displayed

1 ns
Gate Time

X FREQ,

X PER. {e.g. 9 digits in a second).

Period average: user selects MEAN function, and n = 100, or
n = 1,000

Time Interval A~>B

Range: 0 ns 10 107 6.

LSD dispiayed:! ns (100 ps using MEAN).

Resolution; = (2 X LSD) & {START Trigger Error) = (STOP Trig-

ger Error),

Accuracy: + (Resolution) = (Time Base Error) X TI = (Trigger

Level Timing Errar) =+ (2 ns). :

Gate mode: MIN onty.

Z:me i?tgrnal average: user selects MEAN function, and a = 100,
b= 1,000,
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Time interval Delay {holdolf}

Front panel Gate Adjust control inserts a variable delay between
START and cnabling of STOP. Electrical inputs during deley are
ignored. Delay ranges are same as gate time ranges (100 us, to 45
NOMINAL) for gate modes of Fast, Norm, and Manual.

inverse Tims Interval A—B

Range: 1077 to 10° units/second.

LSD Displayed, Resolution, and Accuracy are inverse of Time Inter-
val A—B specifications.

Rise and Fall Time A .

Range: 20 ns to 10 ms transition with 50 Hz to 25 MHz repstition
rates (50% duty cycle).

Minimum pulse height: 500 mV peak-to-peak.

Minimum pulse width: 20 ns.

Duty cycle range: 20% to 80%.

LSD Dispiayed and Resofution are same as Time Interval A—B
Specifications.

Pulse Width A

Range: 5 ns to 107 s,

Trigger point range: 40% to 60% of pulse height.

LSD Displaved and Resolution are same as Time Interval A-»B spec-
ifications.

Duty Cycle &
Range: 1% to 99%, 0 to 100 MHz.
‘Trigger point range: 40% to 60% of pulse height.

1 ns
i p— X 1
1.SD displayed PER 00%

NOTE: Constant duty cycle required during measurement.

Slew Rale A

Range: 50 V/s to 10° V/s slew rate with 50 Hz to 25 MHz repetition
rates (50% duty cycle), Minimum Puise Height, Width, and Duty
Cycie Range are same as Rise and Fail Time A.

Input mode: automatically set to COMMON A with 10% and 0%
trigger levels,

Ratio A/B
Range: Channel A, 0 to 200 MHz (prescaled by 2).
Channel B, ¢ to 100 MHz.

RATIO

FREQ X Gate Time
frequency after prescaling.

LS displayed: where FREQ) is higher

Totalize A

Range: 0 10 100 MHz.

LSD displayed: 1 count of input.
HP-IB output: at end of gate.

Manual
Count reset: via RESET key.
HP-1B output: totalize data on-the-fly sentif Cycle mode set to Sin-
gle. Input frequency range in this mode is 8 to 50 Hz nominal.
Gated
Count reset: automatic after measurement.

H
Phase A Rel B
Range: —180° to 360°, Range Hold off, or 0° {0 360°, Range Hold
on, with signal repetition rates of 30 Hz to | MHz.
Minimum signat: 1060 mV rms.
LSD displayed: 0.1°.

gt

Giate Time

Range: 100 ns to 107 5.

L.SD displayed: up to three digits with Ext. Arm Enable QFF, 100
ns when ON. MIN Gate Mede display zero.
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Trigger Level

Range: X, +5 to —5 V; X10, +50 to —50 V.
Besolution: X1, 10 mV: X10, 100 mV.
Accuracy (X1): =20 mV, =0.5% of reading,

Time Base s

Standard Crystal

Frequency: 10 MHz,

Aging rate; <3 > 10-"/month,

Temperature: < 4 X 10-5, & 1o 50°C.

Line voltage: <1 X 10-" for 10% change,

High stability crystai: sce Option 010,

External time base input: rear panel BNC accepts S or 10 MHz,
200 mV rms into 1 k@ 5 V rms maximem, :

Time base out: 10 MHz, »1 V p-p into 50 Q via rear panel.

Statistics

Sample size: selectable between either n = 100 or n = 1,000
samples,

Std. dev.: dispizays a standard deviation of selected sample size.
Mean: displays mean estimate of selected sample size,

Smooth: performs a weighted ruaning average and truncates unsta-
ble least significant digits from display.

Math
All measurement functions, with exception of GATE TIME, Totalize
in Scale Mode, and TRIG LVL, may be operated upon by Math func-
tions. Offset, Normalize, and Scale may be used independently or to-
gether as follows;

. Measurement + Offset
Display Normalive X Scale,
Number value range: +1 % 10-% to + 9 % 10°.
Last display: causes value of previous display to Offset {negative
vaiue}, Normalize, or Scale all subsequent measurements.
Measurement t-1: causes cach new neasurement to be Offset {neg-
ative value), Normalized, or Scaled by each immediately preceding
measurement,

Hewlett-Packard interface Bus

Programmable controls: a}l measurement functions, Math, Statis-
tics, Reset, Range Hold, Ext. Arm Enable/Slope, Check, Gate Adj.
{~ 1 msto1s), Gate Open/Close (gate times to ), Gate Maode,
Cyele, Preset, Slope, Common A, Auto Trigger.

Special functions: FREQ B, PULSE B, TIME B—A, TOT A-B,
LEARN, MIN, MAX, all interna] diagnostic routines.

Interface functions: SH1, AHI1, TS, TEQ, L4, SL1, RLI, PPo,
DC1, DTI1, CO, Bl {sec page 126).

Data output: fixed output format cansisting of 19 characters pius CR
and LF output is typically 8 ms.

Option 040: adds complete systems programmability; see column at
right.

General
Gater minimum, manval, or continuously variable {NORM /FAST)
via Gate Adj, control,
NORM: 20 ms to 4 s NOMINAL.
FAST: 100 ps to 20 ms NOMINAL.
MiN: minimum gate time. Actual time depends on function.
MANUAL: each press opens or closes gate.

Cycle: determines delay between measurements.

NORM: no maore than 4 readings per second, nominal,

MiIN: updates display as rapidly as possible {~ 15 readings per sec-

ond, depending on finction).

SINGLE: one measurement taken with each press of button,
Arming: Ext. Arm Enable key allows rear panel input to determine
Start and/or Stop point of a measurement. External gate defined by
both Start and Stop armed. All measurements are armable except
Manual Totalize, Phase, and Trigger Level,

Start arm: + or — slope of arm input signal starts measurement.

Stop arm: + or — slope of arm Iaput signal stops measurement.

When used, Start Arm must oceur before Stop Arm,

Ext. arm input: rear panel BNC accepts TTL into 20 kQ. Mini-

mum Start To Stop Time: 200 ns.

Trigger level out; dc output into 1 MQ via rear panel BNCs for
Channel A and B; not adjosted for attenuators,

Accuracy at de (X1): 15 mV =0.5% of TRIG LVL reading.
Gate out: TTL level into 50 {2; goes low when gate open; rear panel
BNC,

Range hold: freezes decimal point and exponent of display.
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Reset: starts a new measurement cycle when pressed.

Check: performs internal self test and lamp test.

Bisplay: 12-digit LED display in engineering format; exponent ranyg
of +18 1o —18, i
Operating temperature: 0 to 50°C,

Power requirementis: 100, 120, 220, 240 VAC (+5%, ~10%), 48.
66 Hz; 130 VA max.

Weight: net, 8.8 kg (19 b 8 oz). Shipping, 13.6 kg (30 Ih).
Dimenslons: 425.5 mm W x 132.6 mm Ef x 3454 mm D (163 iy, X
3% in. x 13% in), not including removable handles,

Options

Option 010: High Stability Time Base (oven)
Frequeney: 10 MHz.

Aging rate: < 5 x 10~"Z/day after 24-hour warm up.
Short term: < 1 X 10~'% ris for Is average.
Temperature: < 7 x10-%, 0 to 50°C,

Line voltage: < 1 X 10~ for 10% change.

Warm-up: within 5 % 10-° of final vajue in 20 minutes,

Option 020: DC Digitai Voltmeter

Range: 4 digits, autoranging, autopolarity, in =10, +100, =1000 v
ranges,

Sensitivity: 100 uv, ; mV, 10 mV, 106 mV for +] VY, =10V, al00

"V, =1000 V readings,

LSD displayed: same as sensitivity,
Input type: foating pair.
input impedance: 10 MQ .. 1%,

Option 030: 1.3 GHz € Channel

Input Characteristics

Range: 150 MHz to 1.3 GHz.

Sensitivity: 10 mV rms sinewave {—27dBm) o 1 GHz 100 mV rms
sinewave (—7 dBm) to 1.3 GHz.

Frequency C
Range: 150 MHz to 1.3 GHg, prescaled by 20. LSD Displayed, Res-
olution, and Accuracy are same as Frequency A.

Ratio C/A
Range: channel A, 0 to 200 MHxz
channel C, 150 to 1300 MHz.

Option 040: Complete Systems Programmability

Adds remote selection of low pass filter, ac/dc coupling, X1-X10 at-
tenuation, de trigger Jevel ani “input impedance for both Channel A
and B.

Definitions , .
Duty cycie: percentage: of tiine a:signal is hi gh or low, depending on
Slope A setting. Tri'gggr' pointis high/low dividing point.

PULSE
PER
Slew rate: effective slope -betw.ccn’_l,()% and -90% points of rising or

falling signal depending on Slope A setting, -

SLEW = VJT‘—IXA

DUTY CY = X 100%..

Phase: angle, with respect to B signal, between 50% pointsof cijlafnn_él
A and B signals, trigger slopes selected by Channel A and B slope
switches.

_ {TI; + T1;) 360°
PHASE = - > PER

T1j is time between 50% points of A then B signals using stopes de-
fined during Phase measurement,

TTy s time between 50% points of A then B signals using complement
slopes to TTy.

Front handles: supplied with instrument.



