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OSCILLOSCOPES

Digitizing Oscilloscopes
HP 54501A, 545024, 54503A, 54504A, 54510A

»

Choice of 100 MHz, 250 MMz, 400 MHz, 500 MHz
bandwidth

+ Single-shot and repetitive signal performance
Up to 4 channels

Fully programmable

Automatic pulse parameter measurements

»

DESGNED SOkt
HP-IB
Y RRAR
HP 54501A, 54502A, 545034,
54504A, 54510A

The HP 54500 Family of Digitizing Oscilloscopes
A Family of Affordable Digitizing Oscilloscopes

There are 3 models in the HP 34300 Family of digitizing oscille-
scopes, For repetitive signals, the HP SAS0IA and S4503A offer
100 MHz and 300 MHz, respectively, and d-channel, general-purpose
performance. When  single-shot  capability is  importamt,  the
HP 54502A and 54504 A provide, respectively, 100 MHz and 50 MHz
single-shot, and they both provide 400 MHz repetitive signal band-
widths, Using custom ADC design and other custom-integrated cir-
cuits, the HP 345104 boosts single-shot performance o 250 MHz ax
the first 1 gigasample-per-second portible oscilloscope. All these
instruments deliver surprising performance at an affordable price.

The Digitizing Advantage

The HP 54500 family of oscilloscopes has features and functions
that were previously available only on considerably higher-priced
instruments, Like the HP 84100 series digitizing oscilloscopes, these
instruments include all the digitizing advantages, such as autoseale,
pushbutton hard-copy output, automatic measurements, nonvolatile
setup and waveform memories,and full HP-IB programmability,

Affordable Automation

The HP 54500 family’s fully programmable setup and data acquisi-
tion capabilities can be used with your HP Vectra PC,IBM PC, or
other compatible personal computer, The built-in HP-1B interface,
the simplificd, self-documenting programming language, and the
high data throughput rate provide a modestly priced vet powertul
automated tost systonm.

Easy to Use

All members of the HP 54500 family have a simplified user in-
terface that makes them casy o operate. Adjustments are made with
a single front-pane! knob or numeric keypad, Automatic measure-
ments, hard-copy output, and instrument setup are performed with
simple keystrokes. Operation is intuitive and straightforward,

« Dual-time-base windowing (except HP 545104)
« Pan and zoom (HP 54510A)

+ Automatic limit testing

+ Three-year warranty

« Affordable

-

N
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Advanced Logic and TV Triggering

Hewlett-Packard s advanced logic triggering is a standard feature
in the HP 34300 family, Use it 1o trigger on a wide variety of user-
specificd condirions, Trigger on edge, pattern, state, or trigger-after-
delay ro capture such elusive events as timing violations or transient
bus phenomena,

Select line and field for a variety of video waveforms, The 54500
family makes it easy to focus on the video information you need to
capture.

Measurement Limit Test

Using measurement Bmit west, the HP 34300 family can automat-
wally characterize a cirewit or device over temperature Or HW -
without human supervision. Specify upper and lower limits forany 3
of the instrument’s automatic measurements, and leave # running
unattended. 1 a measurement exceeds predefined limits, the vio-
lating waveform, measurements, and other display data can be aute-
matically stored or transferred to an external printer or controller,

These instruments can automatically caleulate maximum, mini-
mym, average, and most recent values for all measurements, making
device or eircuit characterization even more accurate,

Dual-time-base Windowing'

Dual-time-base windowing lets you zoom in on fine details of the
waveform you are measuring. Similar to the dual-delayed sweep
feature found on some analog oscilloscopes, dual-time-base window-
ing gives vou i tme-expanded view of a smaller portion of the
wave form, defined by you with the instroment’s casy-1o-use cursors,

Lightweight and Portable

fembers of the HP 34500 family weigh only 22 pounds and are
casily transported. Their small size allows them to fit easily in the
trunk of g car, making them ideal for field applications. An optional
soft carrying case i also available, as well ay a sturdy transit case for
safe shipment. Sce page 163 for accessories,
“The HP 545104 has "Fan and Zoom” in place of this feature (see pags 148}



HP 54510A: 1 GSa/s Digitizing Oscilloscope

The HP 34510A is a ] gignsamplessecomd, 2-channel, portable dig-
itizing osciltoscope with a memory depth of B k samples per channel,
The HP 84510A retains all of the key features and user friendliness of
other 54500 Series oscilloscopes. The HP 54510A adds waveform
calculus, memory bar for pan and zoom, faster update rate, and faster
throughput over HP-IB. The HP 54510A is an affordable high-per-
formance oscilloscope for applications such as advanced hardware
design and troubleshooting, high-energy research, and manufactur-
ing tesUATE,

HP 54510A Specifications and Characteristics
Vertical (voltage)

Bandwidth: de to 250 MHz {3 dBj
de-coupled’ {300-MHz repetitive mode typical)
Switchable ac-coupled lower - 3 0B frequency: 90 Hz

LF reject lower ~ 3 dB frequency: 450 Mz

bandwidth limits
Bandwidth imit -3 dB frequency: 30 MHz

Rise time® 1.4ns

Number of channels 2 {simultanecus}
Vertical sensitivity 1 mvidivio 5 Vidiv
range

Vertical gain + 1.25% of ull scale
aceuracy®*

8 bits over sight divisions { £ 0.4%)
10 bits via HP-IB wiaveraging { = 0.1%)

1 GSals (2 ch. simultaneous)
8001 points {real lime)

Vertical resolution®

Maximum sample rate
Waveform record

length® 501 points {repetitive)
input R (selectable) TMO 190500 = 1%
tnput C 7 pF nominal
input coupling ac, de
Maximum input voltage 1M + 250V [de + peak ac (<10 kHz)]
505V ms
Offset range Vertical Sensitivity Available Offset
1 mV to 850 mVidiv ® 2V
> B0 mV 13 260 myidiv = 10V
> 250 mV to 1.25 Vidiv % 50V
= 1.28 Vio 5 Vidiv = 250V
Offset accuracy® +(1.0% of ch offset + 2% of full scale)
Dynamic range 1.5 x {ull scale from center of screen
Channel-to-channel 40 dB: de to S0 MHz
isolation 30 B 50 MHz 1o 250 Mz
Voltage measurement
accuracy®”

= {1.25% of full scale + 0.038 » Wdh)
+ {1.25% of full scale + offset accuracy +
0.018 = Widiv)

Dual cursor
Single cursor

OSCILLOSCOPES

Digitizing Oscilloscopes
HP 54510A

Horizontal (time)
Time base range

1 nafdivio & s/idiv

Maximum time base 20 ps

resolution

Delta-t accuracy® :

Repetitive = ({0.008% = deltat « 2(107 » delay setting
+ 100 ps}

Heal time = {0.005% ~ deltat + 2{10% » delay selting
+ 150 ps}

{single acquisition)

Dels i‘an%e
¥

{postingge 10,000 = (s/div}

Delay range Timeldiv Selting Ayailable Delay
{pre-trigger) 100 ns 0 5 sidiv 180« {sidiv)
1 s to 80 nafdie -8 s
Triggering
Trigger sensitivity*
internal
e to 50 MHz 0.5 div
50 MHz to 250 MHz 1.0 ¢y
External
de to 250 MHz 100 mv p-p into 50 Q
Trigger pulse width (minimum)
Internal 1.75ns
Extarnal 28ns

Trigger level range
Internals & LB » full scale from center soreen
Extornal 2 2W

Specifications valid for temperature range = 107 C from software
calibration temperature with eight or more averages selected,

“Upper bandwidth redutes by 2.3 MMz Ror ssch dagres sbove 35 C
Rise times are zaloulated fomt = BaEain

* Accuracies decrease 0.0B% of full scale per degree © from firmware catibration
temnperature and arg valid foe & temperature range = 107 © from firmware aalibeation
terpperature, These accuracies apply to both repatitive and real time {single acquisition
modes).
' Expansion is used below ¥ mVidiv range, so resclulion and acouracies arg
correspondingly reduced. Balow ¥ mVdiv, full scale is defined as 56 ¥
* Available ovar HP-18 wavetorm record Jength is:

Haal time: 8,000 poinis

Repetitive: 500 points
* Specilication applies al the maxmum sampling rate, At lower sampling rates specification
shoutd read = {0.005% « delta 1+ 20109 « delay setting + 015 » sarmple Intarval). For
sandeardin irvited signals tr = 1.4 > e interval. Bample interval is detined as Yeample
rate. Specification also applies tothase aulomatio m compiting tirme intersals on
shmilar slope edges {such as pos-pos, neg-negh.

Ordering Information

The HP 54510A Digitizing Oscilloscope comes with two HP 104304
Wil 1M 0 probes, a front-panel manual, a programming manual, a
service manual, @ miniature probe to BNC male adapter, a power
cord, and a 3-year warranty,

Price
HP 54510A 1 GSa/s Digitizing Oscilloscope $10.950
Opt 908 Rackmount Kit (5061-6175) + 5250

Opt 910 Additional front panel, programming and +%$78
service manuals

Opt 090 Delete probes -~ 5200
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OSCILLOSCOPES

Digitizing Oscilloscopes
HP 54504A

HP 54504A 400 MHz, 200 MSa/s Digitizing

Oscilloscope with 8-bit Vertical Resolution

The HP 54504A s & 400 MHz, 200 MSa/s sample rate, 2-channel
digitizing oscilloscope with 8-bit A/Ds designed for both repetitive
and single-shot signals. In repetitive mode, the HP 54504A has
400 MHz bandwidth. In real-time mode, its 200 MSa/s sample rate
provides a single-shot bandwidth of 50 MHz. Like other members of
the HP 54500 family, the HP 54504 A has all the digitizing advantages
of oscilloscopes that are much higher in price. Its high repetitive/
single-shot bandwidth, ease of use, HP-IB programmubility, and
HP 54500 family general-purpose features make it a powerful tool for
both manual and automated test applications.

HP 54504A Specifications and Characteristics

Vertical
{voltage) Real-Time Repetitive
Handwidth €610 50 MHz de to 400 MEz'?
{~3dB}
do-couplted
j ac-coupled lower -3 dB freq. 10 Hz
g:ﬁt é:mglf LF raject lower — 3 dB freq. 450 Hz
limits Bandwidth it doto 30 MHz
Rise time? 7ons 875 ps
Number of 2 {simuttaneous]
channels
Vertical 1 miVidiv to 5 Widiv
sensitivity
range
Vertical gain > 1.50% of full scale
accuracy {(dey**
i = 0.4% of lull scale {8 bt AD)
:fees.gﬁ;iion‘ +0.1% of full scale (10 bits with 2 B averages)
Maximum 200 MSa/s 25 MSa/s
sample rate
Tiene/div Rac jength
mﬁg’rm Mormal: 501 points EnstoSsidiy 501pls
Extanded: 2001 points 2 nsidiv 461 pls
fength® 1 nsidiv 201 pls
nput R 1M e 1% or S04 2 1%
{selectable)
tnput [ o 7 oF nominal
Input coupling ac.do
1AM =350V [do 4+ peakac {< 10 kM2)]
mgﬁi{n um E0LL8Vrms
voltage
Vertical sanaitivity: Available offsst
Offset range 1o SO mVidiv x2V
=50 to 250 mVidiv 210V
»> 280 mvV 1o 1,25 Vidiv =80V
1,25 fo §Vidiv 2250V
Offset £ {+ 1.0% of ch. offset + 2% of full scale)
accuracy’
Dynamic range = 1.5 = full scale from cenler of screen
wtey. A0 B do o 50 Mz 40 i de to 80 MHz
g::gé}?:: to MIAL S0 10 400 MHz 30 B 5010 400 Mz
isolation

{with channels af equal sensitivity)

Voltage measurement accuracy {dc)**
Dusst curson H{L8% ot lull soale + 0.032 = Vidh
Bingls cursor: +{1.5% of full scale + offset accuracy + 0.018 = Vdiv

Horizontal
{time) Real-Time Repetitive
Time base 1 rsldiv o S sldiv
range
Time base 0.01%
reference
accuracy
Maximum fime  50ps
base resolution
Delta-t o+ (2% X sidiv = {2% » s/div
+ 0.01% x deltat + 1 ns} + .01% = daltat
accuracy + 250 ps)
De Timeldiv setting: Available delay:
{mgﬁ?{g‘;ﬁgge B0 msto B sidiv 48 > (it
: 100 15 0 20 misiciie 1s
1 ns to 50 ps/div 10,000 x {aidiv}
{)g]ay range Al time/div Tirma/div Available
{pre-trigger sottings: sefting: detay:
40w {sigt) fusio§eidiv - 40 3 {g/div}
10 ns 0 500 nsidiv. —80 s
1 rig 1o 5 neddiv ~ 10,000 = {s/div)
Triggering
Internal Ling ;;L%%f o roiect
e ney e
trigger coupling {~3dB 50 KHz)
Trigger sensitivity*
Internal:
doto 50 Mz 0.8 div 0.5 div
50 Mz 10 100 Mz niot applicable 0.6 div
WO MHz 10400 MHz  notapplicable 1.25 oy
External:
éﬁf zmamﬁz 100 mV peak-to-peal o 50 0
Trigger pulse width {rinimumy:
tntarnal: 14.0ns 1.75 ns
Extarnal: 28ns 28ns
intarnal: 1.8 = full spale from center of soreen
:;:.‘ggg:r level External: =2V

Power requirements: Voltage: 115/230 Vac, ~25% to +15% 48 to
66 Hz, Power 350 VA maximum.
Weight: Net: approximately 10 kg (22 1b). Shipping: approximately
20 kg (44 1b).
Size: 1943 mm H % 4223 mm W % 3556 mm D (7.65 in x 1662 in x
14 in) Does not include front panel protrusions
Specifications valid for temperature range = 1FC from software
calibration temperature with 8 or more averages selected.
‘Upper bandwidth reduces by 2.5 MHz for each °C above +35°C.
*Rige times are caloulated from:
- 838
Dangwidih
Wertical gain accuracy decreases 0.08% per °C from software calibration temparature.
Frpansion s used below 7 mdly range so vertical msolution and socuracies are oo
spondingly reduced. Below YeVidiv full scade is defined as 88 my.
*Cin fimeydiv settings 1 paddiv and stower, bandwidth in repetitive mods is 50 MMz
Shunitable over HP IR wavelorm record length i
Heal-time normal: 500 polnts: axtended: 2000 points,
Fapetitive 10 ns to § s/div: 1024 pls.

S nsddiv: 1000 pts,

2 nsidiv: 400 pis.

1 nsidiv: 200 pts,

Ordering Information

The HP 34504A digitizing oscilloscope comes complete with two
HP 104304 1110 MQ probes, a front panel manual, a programming
manual, a service manual, a power cord, and a three-year warranty.

Price
HP 54504A Digitizing Oscilloscope gty 1 36,750
qty 2 2 (each) $6.549 H

Opt 908 Rack Mount Kit (5061-6175) + 5250

Opt 910 Additional Front-Panel, Programming, and

Service Manual (54504-90901, 54504-90902)

Opt 090 Delete Probes ~ §200
B For off-the-shelf shipmend, call 800-452-4844.



HP 54503A 500 MHz 4-Channel Digitizing

Oscilloscope

The HP 54503A is a 500 MHz, 4-channel digitizing oscilloscope
designed primarily for repetitive signal applications. All 4 channels
have full-featured attenuvators. Like all of the HP 54500 family oscillo-
scopes, the 54503A features 2-channel simultancous sampling and
has the digitizing advantages of oscilloscopes much higher in price. Its
4 channels, 500 MHz repetitive signal bandwidth, ease of use, HP-IB
programmability, and HP 54500 family general-purpose features
make it a powerful tool for both manual and automated test
applications.

HP 54503A Specifications and Characteristics
Vertical {voltage)

Bandwidth: {3 dB) dc-coupled

Rapatitive do fo 500 MHz
Single-shot: deto 2 Mz
{based on 10 poimnts per period
of input signal)
Switchabl ac-coupled lower ~ 3 dB frequency: 10 Mz
ban {fWiadthe LF rejact lower -~ 3 dB freguency: 450 Hz
Bandwidth limit upper ~ 3 db frequeney: 30 MHz
{imits
Rise time 00 pe (oaloulated from: fige time s J35/BW)
Number of 4
channels®
Vertical 1 enVinhiv io § Vidiv

sensitivity range
{all channels}

Vertical gain &1.25%
accuracy ded”
Vertical > 0.4% (8 bit AJD) »
resolution’ = 0.1% {10 bits via HPIB with averaging)
Maximum 20 MSa/s
sampile rate
Waveform 501 points {display)
!’&GQ?(;}E en Qﬂ}* 1024 poirds (vig HPB)
input R TMO : TRorS00 « 1%
{selectable)
mpﬁi o4 ¥ oF noming!
input coupling ac, do
TG 2 250V [do + peak ac < 10 kHz}
x%ggt: m iﬂpi)t B0 Lk 8V rms
Vertical sgngitivity: Avgltable offset:
Offaat range 1V to S0 miidiv ® 2Y
> SO mY to 250 miWidiv
w250 v 1o 125 Vidiv
= 125 Y o 8 Widiv
Offset accuracy* = (2% of full seale « 0.5% of ofiset
Dynamic range {de + peak ge} = 1.5 » full scals fom center of
Seraen
KW 40 dB do to 100 MHz
gﬁ:::;’ to 30 g 10010 500 MMz
Isolation fwith channeds at equal sensitivity)

Voltage measurement accuracy

Dust cursor*?
Single curson

® {1.25% of full scade + 0.032 div)
= [1.25% of full scale + offset aocuracy + U016 div)

Horizontal (time)

Time base 200 psidivio 5 sidy
range

Time base 0.005%
reference

accuracy

Maximum time 20ps

base resolution

Delta-t w 2% of sidiv = Q.O0EB% « deftal = 10 ps
acturacy
Delay rance Timeidiv setting Avaiiable delay:
( {‘.)St):tf ge{} 50 ms to S sidiv A0 % {sidvy

p 19g 100x to 20 msidie ts

200 ps to 50 usidiv 10,000 « {s/idivi

Delay ranae Spusioss ~ 3886 x {sidhv
( i‘8~iyr‘é egr} HWinstodus ~98.9 us

P g9 200 psto S ns - 10,000 » (sidiv)

OSCILLOSCOPES
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HP 54503A

Triggering Real-time Repetitive
Trigger sensitivity
= & miidiv doto 100 Mz 0.063 of full-scate

100 10 500 MH2 0,156 of full scale
< Smiidiv: do o 100 MMz 285 my

100 10 500 MMz & my
Trigger pulse 1.5ns
width {minimum)
Triggar level 15« full seale rom center of soreen
range

Power Requirements: Voltage: 115/230 Vae, —~25% to +15% 48 to

66 Hz, Power 350 VA maximum.

Waeight: Net: approximately 10 kg (22 1b). Shipping: approximately
2rkg (44 1b).

Size:! 194 3mm H » 4223 mm W x 3356 mm D (7.65in x
in}; does not include front panel protrusions

Specifications valid for temperature range = 107 Cfrom software
calibration temperature with 8 averages selected and channel(s) in

sensitivity range 1, 2, or 8.

‘Upper bandwidth reduces by &.5 MHz for each degree centigrade above + 35 C.

“Sirnultantous acquisition on wo channels. Channels 1 and 4 are acquired simultaneously. If
four channals are usad, data is acquired altemately by channels 1 and 4, then 2and 3.

TAscuracy saduces by L 008% for each degree centigrade away from soltwars calibration
temparature,

‘Expansion & used betow 7 mV{div range so vertical rezolfution and ascuracies are corre-
spondingly reduced.

*For single-shot via HPIB, waveform rscord length is 500 points. In repetitive mode: 200 paldiv
fime base range, wavelorm record lengthis 100points, 500 pa/div tima base range, wavelorm
catond langth s 250 points. Tns/div ime base renge, wavelorm renond fenglth is 500 pdints,

2 ns/div e base range, wavelorm record length s 1080 points.

16.62in x 14

HP 54503A Telecommunications Mask Template

Test Option

Make telecom mask template measurements (0 ANSL CCITT, and
ISDN standards without using Mylar overlays. HP 54503A Option 001
awtomates many of the mask measurements that are Ume-consuming
with amalog oscilloscopes. Pass-fail accuracy and repeatability are
improved through the use of automatic measurements, eliminating
human error,
HP 54503A Option 001 Features

*» 16 standard telecom signal mask templates stored in ROM

» Positive and negative tampﬁdtns

+ Automatic triggering on positive “isolated ones’
for many standard telecom signals
Automatic best-fit of test signals to positive mask templates
Automatic pass-fail comparison of mask templates with
corresponding input signals
Automatic storage, printing, or plotting of failed signals
User-defined pass-fail tolerance
Memory protection for aser mask templates, waveforms, and
front panel setups

For more information on this option and a techaical data sheet,
contact your local HP sales office (see page 684},

]

in live traffic

+

*

»

»

*For the HP 548004 Qption 001, the term “isolated ones " is delingd 8% a pulse sequence of &t
teast two zéroes foliowed by a one, followed by at least two zermes.

Ordering Information
The HP 34503A digitizing oscilloscope comes complete with two
HP 10430A 11 10 MQ probes, a front-panel manual, a programming

manual, a service manual, a power cord, and a three-year warranty.
Price
HP 84503A Digitizing Oscilloscope gty 1 $3,950
gty =2 (each) 85,773
Opt 001 Telecommunications Mask Template Test + 8500
Option
Opt 908 Rack Mount Kit (3061-6175) +$250
Opt 910 Additional Front-Panel, Programming and +$73
Service Manual (54503-90901, 54303-90902)
Opt 090 Delete Probes - $200

> For off-the-shelf shipment, call 800-452-4844,
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OSCILLOSCOPES

Digitizing Oscilloscopes
HP 54502A

HP 54502A 400 MHz, 400 MSa/s Digitizing

Oscilloscope

The HP 34502A is a 400 MHz, 400 MSa/s sample rate, 2-channel
digitizing oscilloscope designed for both repetitive and single-shot
signals. In repetitive mode, the HP 54502A has 2 400 MHz bandwidth.
In real-time mode, its 400 MSa/s sample rate provides a single-shot
bandwidth of 100 MHz. Like other members of the HP 54500 family,
the HP 54502 has all the digitizing advantages of oscilloscopes that
are much higher in price. Its high repetitive/single-shot bandwidth,
ease of use, HP-IB programmability, and HP 54500 family general-
purpose features make it a powerful tool for both manual and auto-
mated test applications.

HP 54502A Specifications and Characteristics

Real-Time Repetitive
Bandwidth deto 100 MMz dc to 400 MHz*
(~3dB)
de-coupled
Switchable ac-coupled lower 3 dB freq. 10 Hz
LF reject lower -3 0B treq,: 450 H2
ﬁ:}?sw;dth Bandwidth limit: de to 30 MHz
Rise time® 35 ns 875 ps
Number of 2 {simuitaraous)
channels
Vertical 2 mvidivio 5 Vidiv
sensitivity
range
Vertical gain +2.0% of full seale
accuracy {dc)**
& 1.5% of full scals (6 bit A/D)
:’f;g&ati on' = 0.4% of full scale (B bits with = 8 averages)
Maximum 400 MSars 25 MSa/s
sample rate
Tine/div Rec fength
gﬁgﬁg’rm Noemal: 501 points Gnstobsidiv 50t ps
. Extanded: 2001 points 2 ngfdiv 404 pls
length 1 nsidiv 201 pts
iaputR TR 1R orB00 1%
{aedectabis)
inputC 7 pF nominal
Input coupling acdc
1ML =250V [de + peak ag { <10 kHz)]
ﬁgﬁ:{num 50£:5Vmms
voltage
Offset range Vartical sensitivity: Availatie offset
9 2 mV to B0 mVidiv : *2Y
=80 mV to 250 myfdly =10V
=250 mV 1o 1.25 Vidiv +=50V
>1.25 V to 8Vidiv 250V
Offset = {@mV + 2% of ch. offset + 2.5% of full scale}
accuracy’®

+ 1.5 = full scale from center of screen

40 dB: de to 50 MHz 40 dB: do w50 MHz
30 dB: 5010 100 Mz 30 dB: 50 to 400 Mz
{with channels at equal sensitivity)

Dynamic range
Channel-to-
channel
isolation

Voltage measurement accuracy (dc)*>
Dual cursor: = (2.0% of full scale + QU032 = Vi)

Single cursor: © {2.0% of full scale + offsel acouracy + 0.016 x Vidh}
Time base 1 ns/div to & s/div
range
Time base 0.01%
reference
accuracy
Maximum time 50 ps (maimum}
base resolution
Deltad * (2% % seroen digmetar * (2% % scroen
+ (01% x deltat + 500 ps} diarneter
accuracy + 0.01% x delta
t + 250 ps)
ran Timaddiv setting: Avaitaide delay:
g?é%},-’gg?,,> ge 50 ms to 5 s/div 40 X {s/div)
: 100 us 1o 20 msidiv is

1 03 to 50 usidiv 1000 x {g/divi

Real-Time Repetitive
Delay range All fievvedtiv Tiene/diy Available
(pfestﬁggeg) 9 seftings: softing: delay: )
40 x i3idivy 1ns o6 sidi 80 # {sidiv
16015 10 300 npjdiv. 80 ps
10510 8 ne/div = 10000 & {sidiv)
Internal Lowrotuoncy fejoc
trigger coupling  “aupan ki
Trigger sensitivity
Irternal
do to 100 MHz 0.5 div 0.5 div
100 MHz to
400 MMz NiA 1.28 div
External
deto 250 MMz 100 r¥ peak-to-pask
o 50 0
Trigger pulse width minimum).
intarnat: Fhens 178 s
External: 2808 28ns
TI’&QQEI’ level internal; = 1.5 = full scale from center of
range sGreEn
g Externall =2V

Power requirements: Voltage: 115230 Vac, ~25% to +15% 48 10
66 Hz. Power 350 VA maximum. ;
Weight: Net: approximately 10 kg (22 1b). Shipping: approximately
20 kg (44 1b). ; _ o
Slze: 1943 mmH 4223 mm W x 35356 mm D (7.65in > 16.621in x 14
in); does not include front panel protrusions.

Specifications valid for temperature range + (" C from software
calibration temperature with 8 or more averages selected.
Upper bandwidth reduces by 25 MHz for sach °C gbove +35°C.
*Rise timas are caloulated from:

0.35
bandwidih

artical gain accuracy decreases 008% per "C fom software catibration temperatuce.
*Expansion is used below ¥ miidiv rangs so vertical resoldion and aocuracies am oore.
spondingly reduced. Below Tmividiv full scale i defined as 58 my.
O lime/div settings 1 asfdiv and siower, bandwidth in repetitive mode is 100 M,
*Avaitabie over MPAB wavelorms recond length 80

Real-time normal: 500 points, extended: 2000 points.

Fepatitive 10 ns 10 8§ sidiv: 1024 pis, 2 nidive 400 pty,

5 ngidiv: 1000 pla. 1 og/div: 200 pts.
HP 54502A Telecommunications Mask Template
Test Option

Make telecom mask template measurements to ANSL CCITT, and
ISDN standards without using Mylar overfays. HP 34502A Option (0
automates many of the mask measurements that are time-consuming
with analog oscilloscopes. Pass-fail accuracy and repeatability are
improved through the use of automuatic measurements, eliminating
human error.

HP 54502A Option 001 Features
« 16 standard telecom signal mask templates stored in ROM
+ Positive and negative templates
= Automatic triggering on positive “isolated ones™in live traffic
for many standard telecom signals
+ Automatic best-fit of test signals to positive mask templates
» Automatic pass-fail comparison of mask templates with
corresponding input signals
« Automatic storage, printing or plotting of failed signals
« User-defined pass-fail tolerance
« Memory protection for user mask templates, waveforms and
front panel setups
For more information on this option and a technical data sheet,
contact your local HP sales office (see page 684).

For the HP 545024 Option 001, the term “isolated ones™ is defined as a pulse ssquence of at
least two zeroas, followed by a one, foliowed by at least two zeroes.

Ordering information

The HP 5345024 digitizing oscilloscope comes complete with two
HP 10430A 10:1 1 MQ probes, a front panel manual, a programming
manual, a service manual, a power cord, and a three-year warranty,

Price
HP 54502A Digitizing Oscilloscope gty l §7.450 B
gty = 2 {each) $728 ®

Opt 001 Telecommunications Mask Template Test Option + $500
Opt 908 Rack Mount Kit {5061-6175) +$250
Opt 916 Additional Froat-Panel, Programming, and +§78
Service Manual

Opt 090 Delete Probes

= For off-the-shelf shipment, call B00-452-4844,

~$200



HP 54501A 100 MHz, 4-Channel Digitizing

Oscilloscope

The HP 54501A is a 100 MHz, 4-channel digitizing oscilloscope
designed primarily for repetitive signal applications. 1t has all the
digitizing advantages of oscilloscopes much higher in price. Ease of
use and general-purpose features such as TV trigger, dual-time-base
windowing, advanced logic triggering. automatic measurements and
full HP-IB programmability make it a powerful tool for both manual
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and automated test applications.

HP 54501A Specifications and Characteristics

Vertical {(voltage)

Bandwidth
de-coupted
Hepotitive:

Single-shot:

ac-voupled
Repetifive:
Singiie-shot

de o 100 MHz {~ 3dB)

doto 1 MHz

{Basad on 10 points per period of ioput
signal}

10 Mz 1o 100MBy { - 3dB)

1O Hzto 1 MMz

{Based on 10 points per period of input
signal}

Rise time 358
‘ 038
Calculated front Rigs time = bandwidth
Number of channels 4{2+2)
Channsls & and 3 are limited attenuator
inputs, optimized o digital signals,
Simuitaneous channels 242

Channels 1 and 4 are acquired simultans.
gusty, i four chennels are used, data is
acquirad alternately by channels 1 and 4,
than 2 and 3.

Vertical sensitivity range

5 Viddiv to & miidiv

Vertical galn accuracy (d¢)

= 1.5%

Vertical resolution

= 0.4% - 8 bt D

(Since sxpansion is used for § myidi
range, AD resolution s 7 bits $.8% in that
range}

= 1%~ 10 bits via HP-IB {with averaging)

Maximum sample rate

10 Megasamplesisecond

Memory depth

501 points (display)
1024 points (vig HPIB}

For single-shot via HPAB, mecdmum memory depth 1s 501 points,
For Znaidiv tme base rangs, memory depiht is 200 points.
For Sns/div time base range, maximurn memary depth via HP-1B is

S0 points.
Input RC {(nominal) 1 M, 16 pF
Input coupling ac, de
Max input voltage = 250V [do + peak ac { <10 kHz))
Offset range Sensitivity range:  Available offsst:
5 to 50 mifdie St
0.1 10 1 Vidiv = 20V
1108 Vidiv + 200V
Offset accuracy + 2% of offset = 0.2 X (Vidiv)

& 0.075 division/A” € from
calibration lemperature

Dynamic range

16 divigions fror certer opersting range
for do + peak ac input,

Channel-to-channel
isolation

401 dB do to 20 Mk

30 dB 20 Mz to 100 MMz
{with channels at equal sensitivity)

Voltage measurement accuracy
Single cursor

Dual cursor:

gain accuracy +
affsal acouracy
+ A resolution

gain accuracy +
(@ « A resolution)
{single channet}

Digitizing Oscilloscopes
HP 54501A
Horizontal (time)
Time base range 2 nsidiv to § sfdiv
Time base accuracy 0.005%
Maximum time base resolution  100ps
Delta-t accuracy 1ns = (BE-5)  delat = 0.02 % Mdiv)
Deltat sccuracy for dushoursarn, single-
channet measuremant, or for channeito-
channe! measurement afler visual time null
calibration has been performed,
Delay range Time base setting  Available delay
{post-trigger} S0mstels 40 x {sfdiv}
100 s 0 20 ms 1s
2nstoS0us 10,000 = {s/div)
Delay range 1ustods — 40 x {sidivy
{pre-drigges} 20nstoBus - 200 us
20810 1008 - 10,000 = {s/div)
Triggering
Trigger sensitivi
sg%divz ty de to ROMHz, 0.1 « fulbscale
20Mbz to 100MHz, 0.25 x full-scale
All Other: ¢ to 20MHz, 0.05 « fultscale
Z0MMZ 1o YOOMME, 0125 x full-scale
Trigger pulse width (minimum) Tns
Trigger level range = 6 diiv from center
Specifications valid for temperature range = 10° C from calibration
temperature with 8 averages selected and channel(s) in sensitivity
range 1,2, 01 5,
Power requirements: Voltage: 115/230 Vac, - 28% w0 +15% 48 w0
66 Hez. Power 350 VA maximum.
Weight: Net: approximately 10 kg (22 Ib}. Shipping: approximately
20 kg (44 1b).
Size: 1943 mm H x 4223 mm W x 3556 mm D (7.65 in ¥ 1662 in x
1 in). Does not include front panel protrusions.
Ordering Information ) .

The HP 54501A digitizing oscilloscope comes complete with two
HP 10432A 1021 10 MQ probes, an operating and programming
manual, a service manual, a power cord, and a three-year warranty.

Price
HP 54501A Digitizing Oscilloscope qtvl §3.900 |

qty =2 {each)

Opt 908 Rack Mount Kit (53061-6175} +$250
Opt 910 One Additional Operating/Programming +$75
Manual (34501-90901) and One Additional Service

Manual (54501-90902}

Opt 090 Delete Probes - 3200

B For oft-the-shelf shipment, call 800-452-4844,

$3,872 B
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