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HP 64503A 

The following are performance specitititions for the HP S4SO3A Di&iz.iq 
osciUoscopc. 

Randwidth(JdR, dc coupled) 
Repetitive? dc to 500 h4Hz 
Single-shot: dc to 2 MHz (based on 10 points per period of input &al) 

Rise time:* 700 ps 

input R (selectable): 1 Ma &I% or SO &I ~1% 

Maximum Input Voltaga3 
1 Mft: 9.50 V [dc + peak ac( c 10 kHz)] 
JOrt:SV,, 

Offset Accuracyz4 -c(O5% of ,$I.~ offset + 2% of full scale) 

Volt&; Mezjsurement Ae&a&dc) 4> 
Dual Cursor: &25% of full scale + 0.032 x V/div) 
Single Cursor: -c(1.2S% of full scale + offset accuracy + 0.016 x V/div) 

Ttme Base Raferauce Accuracy: 0.005% 

lk$a-t Aceuraey 
Real time: ~(2% x s/div + 0.005% x delta-t + 100 ps) 

Trigger Sensitivity 

de to 100 MHr 0.063 x full scale 
1OOMIizto500MHz 0.1.56 xfitllscale 

c SmV/div 
de to 100 MHz: 2.5 mV 

General Information 
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Performance The following are perfora&xe chara~eristics of the HP S4SO3A Di&izing 
Characteristics osdoscope. 

ViNtiCal &it&able Bandwidth Limits 
se-coupled (lower -3 dB frequency): 90 Hz 
LF reject (lower -3 dB frequency): 450 Hz 
bandwidth limit (upper -3dB frequency): 30 MHz 

Number of channels:’ 4 

Vertical Sensitivity Range (all channels): 1 mV/div to S V/div 

Vertical Gain Accuracy (dc):2J *1.2.5% 

Vertical Resolutiom3 =0.4% (S-bit A/D) 
20.1% (10 pi” via HP-F with aver*) 

Maximum Sample Rate: 20 h&/s 

Waveform Record Length4 
501 points (display) 
1924 points (via HP-B) 

Input c: 7 pF nominal 

Input coupling: ac, dc 

OlTset Range: y&.&Q&ivitv Avn 
i 

1 mv - so mV/div -c2V 
s50 mV - 250 mV/div -cl0 v 
5 2.50 mV - 1.25 Vldiv rt5ov 
>lZV-svkliv *2sov 

Dynamic range (dc + peak ac): 21.5 x full scale from c+ter of screen 

Cbnnnel-to-channel Isolation 
(with ~bunnels at equal 40 dlk dc to 100 MHz 
sensitivity) 3OdB:lCOtoSOOMHz 

four channels are used. data is acquired alternately by channels 1 and 4, then 2 and 3. 

2. Awnacy dscrwu O.&S% per ‘C from EoftvmIs calibration tsmpemtu~~ 

General Information 
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Time Base Resolution: 20 ps 

DelayRange soms-5s 40 x(&iv) 
(post-trigger) loo ps - 20 ms 1 s 

uK)ps-5ops 10,m x (sm) 

DelayRange spss-5s -39.96 x (ddiv) 
(pretrigper) 10 ns - 2 p5 -99.9 ps 

2OOps-slls -10,oMl x (s/div) 

Trigger Trigger Pulse Width (minimum): 1.5 as 
il’ 

Trigger &vt+ Range: ~1.5 x foil scale from center of screcti .‘, 

Operating 
Characteristics 

k. .tiCal Deflecth Factors: AU channels: With single screw selected, attenuation factors 
are adjustable from 1 mV/div to S V/&in a 1-2-S sequence with the knob. Finer 
adjustments can be made using direct keypad entry or the knob with the tine key 
selected. 

Probe Attenuation Factors: Values from 0.9 to l,oaO may be entered to scale the 
oscilloscope for external probes or attenuators attached to the channel inputs. 
When probe tip calibration is done, this value is calculated iiutomatically. 

Input Impedance: 1 MS1 or SO tl sclcdable. for each input. 

Bandwidth Umtt (MF Rcjcct): Can be sclcctqd for each input individually. 
Provides low pass filter with a -3 dB point at approximately 30 MHz for both 
triggering and signal display. 

LF Rejeck Can be selected for each input individually. Provides high pass filter 
with a 23 dB point at approximately 450 Hz for both triggering and signal display. 

AC Coupling: Can be selected for each input individoaliy. Provides high pass filter 
with a -3 dB pdmt at approximately 90 Hz and a two-pole rolloff for both 
trlgering and signal display. 

ECUll’L Presets: Vertical deflection factor, offset, and trigger level can be prcsct 
independently on each channel for ECL and TI’L levels. 

j’ 
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‘Horizontal 

Trigger Modes 

Delayed :Trigger 
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Dual Time Base WuldowinB: Auws user to zoom in oa portions of the wavefolm 
using cursors that arc displayed oa the top half of the sc~cen. An expanded time 
base is displayed on the lower half of the scrwa l-be window time base can bc set 
to provide as much as a 2O:l expansion rati0.Wavefcn-m meakremenL5 arc LJ 

performed OII the the dual time base window information when windowing is 
tumcd on. 

Delay khveen Channels: Difference in delay between channels cau be nulled out 
to wmpetaat~ for differences in input cables or probe Length. Use the “time null 
d” found in the Utility menu. 

Reference heation: The reference point can be located at the left edge, center, or 
right edge of tbc display. The rcfcrcncc point is equal to trigger point plus the 
delay time. 

Edge Triggul Positive or negative edge can be selected,for trigger on any of the 
four channel iuputs. 

Pattera Trigger: A pattern can be sp@t?ed using all four of the inputs. Each of 
the inputs ca$ be specitied as a high, kw, or don? cm uitb respect to the level 
setting in the edge trigger menu. The trigger can be s&tied to occur on the IW 
edge to enter thy spw.iGed pattern or the Grst edge to exit the speeded pattern. 

Tim Qulrllllcd Pattern Trlg$ec A trigger will ucwr M the firs1 cdgc to tit a 
pattern only ifit meets tbc speded time criteria. The available time quaed 
modcr km: 

l pattern present < [time] \ 
l pattern present r [time] 
l rangi - pattern prwxt r [keel] and -C [timc2] 

<> 

The hue settiugs are adjustable from 20 ns to 160 ms ( -3% +2 as). The time 
filter recoky time is 5% us. Ia the “pattern present < [timer &de, the pattern 
must b present > 1.5 PE for the trigger to respond. 

Glitch Trigsel: Use “pattern present -z, [time]” with [time] selected such tbat it is 
just less than the pulse width of the s&ial you are analydng. The~miuimum glitch 
width is 1.5 115. 

State Trigger: A pattern is spccitied cm any three of the four i&ts, wirh the fourth 
input used as a clock. A trigger will oc.cur oa tix rising or fdbq edge of the iapul 
spcctied as the clock wbea the pattern is present or not present. Sktup time for the 
pattern with rcspeu to the clock is less than or equal to 10 ns. Hold tiu~c is zero. 

Event-Delayed Mode: The trigger can be qua@d by an edge, pattern, time 
qualifkd pattern, or state. TIIE delay can be spcdfred as a eumbei of occurr~uc~s 
of a rising or falling edge bn any one of the four inputs. After the d&y, au 
Occurrence of a rising or falling edge oa any one of the four inputs will generate the 
trigger. The occurrence value of the edge to trigger on is selectable from 1 to 
16,000,OtX’. The madmum edge wntiug rate is 70 MHZ 

Time-IkhyLd Mode: The triggar can be qualified by au edge, &tern or state. 
The delay Is selectable from 30 ns to 160 ms. After the delay, an occurrence of a 
rising or falling edge on any pne of the four inputs will generate the trigger. The 
occurtcnce value of the, edge to trigger on is selectable from 1 to 16,000,Mxl. The 
maximum edge counting edge is 70 MHz. 

HP 54503A 



TV Trigger 

Display 

Display Modes 

60 Ha IS25 Lltw: Source ii sclcutcd to be any 0x1~ of the four inputs. Trigger level 
is adjustable for the selected source, Polarity is selected for positive or negative 
syahroniziug pulses. A trigger oeeurs oh the selcctcd line and Bold of a Wl 
iulcrlaccd composite video sigaat, Lit~c numberfog is 1 to 263 for Geld 1 and 1 to 
262 for ficld 2. This TV trigger mode is compatible with broadcast standard M. 

SO Ha I kzS tines: Source is selected to be any we of the four inptits. TFiggcr lcvcl 
is adjustable for the selected source. Polarity is se&ted for positive or negative 
syachroniing pulses. A triggu occurs on the sclceted line and field of a 20 
interlaced eompositc video signal. Line numbering is 1 to 313 for BeId 1 md 314 to 
625 for field 2. This TV trigger mode is compatible with broaddcast standards B, C, 
D,G,KI,KUL~dN. 

User-Defined Mode: Sourer iE selected to be any one of the four inputs. Trigger 
level is adjustable for the selcetcd sourec. The trigger is qualitied with a high or 
low pulse that meets a selectable time range. The trigger is an mumnce of a 
riEing or falling edge of the sourea after the qualifvine pulse. The time settings for 
the qualiCk arc sclcetable from 20 ns to 160 ms ( ~3% +z rrs): The trigger ‘I 
occurrence viluc is sclcetablc from 1 to 16,CQO,WO. 

NOTE All 7’Vtrigger modes nquire P ckwnped v&o signal for stable m~&wing. Use 
the HP 113L1 TVpod loprovidc clanaped video outpul 11rat can be used in 
conjunction with the HP 54SOM’s TVm’@ttg capabilities. 

Tripucr Holdofk Trigger caa he held off by either thn~ or events over rhc raages: 

. Tic: 4Ons-3xlms 

. Events: 2- 16,000,COO \ 
An Event is de&d as the specified trigger condition. A scparatr holdoff settiug 
(time or cvcnts) is available for caeh trigger mode cxccpt delayed tripper, which is 
sctto4ons. 

Noise Rcjcct Triggee Improves triggering OIL noisy sigaak by icacasbrg hysteresis. 

Data Display ~olutton: 451 points hot+maUy by 256 poicts vcrtieatly. 

Number oCSctwxs: I., 2, or 4 scrccm au be sclceted. This enables overlapping 
chauucls or memories for comparison, or displayicg them ia up to 4 data display 
areas. 

Miiimum Pmisteucct One waveform data value is displayed ia each horizontal 
position of the display. The wavcforrc is updated as rtcw data is acquired for a, 
particular horizontal position. 

Variable Ppssistartec: The time that each data point is retained OII the display can 
be varied from 200 m to 10 sceonds, or it cau lx displayed iidinitely long 

Averaging: The numbct of averages (n),eau bc sppedficd in powers of 2, up to 2048. 
On each acquisition, l/n times the new data is added to (n-1)/n of the previous 
value at each time coordinate. Averagias operates eoatinuously, Except for the 
HP-IB,di#izc command, for which averaging tcrmktcs at tk&pceifrcd numbw 
of averages. 

HP 64503A General Intorrtkion 
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Envdope Provides a display of the rue&g maximum aud minimum voltage lcvcls 
al each lJoriin:al position rar a rcpdtivc waveform. 

Gratlcule.s: The user may choose Nl grid, axes, Game, or no gratieule. 

Couuect-the-Dots: Provides a contiuuous display, couueetiug the sample poiuts 
with straight Lines. Connect-the dots is operative for modes in which a siuglc 
valued waveform ~a0 be connected, iacludiag anragc, eav~lopc and miubuum 
persistence modes. 

Scroll Mode: In the Auto Mode at settings from 203 ms/div to 5 s/div the M503A 
automat@lly selects the scroll mode display, It will also select scroll display is tbc 
trig&d mode with delay rcfercuce ( = left and delay ~0). Scroll mode updates 
each data point ou the displayed waveform as the data is acquired. 

Markers: Dual voltage markers and dual time markers are available. Voltage 
markers can be independently assigued to chauuel$ memories, or fuuctious. 

Two indepcnbcht functions are providkd for waveform math. The operators are 
+ , -, x , vs, jmwt, and only. The vertical &an&s and the waveform memories 
can be used as operands for the waveform math Sensitivity and offset for thcsc 
functious con be adjusted independently. 

Four non-volatile waveform memories and two volatile pixel memories are 
provided. Waveform memories store sit&-valued waveforms, such as au averaged 
waveform. If an envelope waveform is stored to a waveform memory, it will 
automatically be stored with the upper waveform in oue waveform memory and the 
lower waveform in another. Pixel memories store arr entire soreeu of waveform 
data. They are very useN for storiug multiple overlapping waveforms and infinite 
persistence waveforms. 

The 54503A offers 16 automatic pulse parameter measurements from the front 
panel (shown below) and additional measuremeuts via HP-IB includiug All, 
Overshoot, and Preshoot. The standard measuremeuts arc performed with 10%. 
50% and 90% voltage thresholds, as d&red by IEEE stamlard 194-19i7, “IEEE 
Standard Pulse Terms and Definitions. 

The HP 54503A alloti you to set your owe thresholds far automatic 
measurements. Both the upper and lower thresholds cau be set, either in % or 
Volts, as long as the uppe.r threshold value is always 2 the her threshold The 
mid threshold is always equal to the mldvalue between the upper and lower 
threshold. 

Coutiuuous Measuretoeuts: Allows automatic measuremeuts to be umtinuously 
updated, and most recent measurement results displayed. With continuous , 
measuremeuts off, the voltage aud time markersare placed ou the waveform to 
iadicatc the last meastiemeut is taken. 
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Measurement Statistics: The maximum, minimum, and average OF continuooaly 
updated mearurcments are calculated and displayed. Any tbrcc measurements 
can bc sclcctcd for simultaneous display. , 

Measurement Limit Test: Maximum end minimum &nits can be set for three of 
the automatic measurements. These continuowly updated measurements arc 
compared to tbc maximum and minimum limits. If the mcasurcments are found to 
be outside tbc defmed limits, the aqukitioe is stopped and the waveform can be 
stared in a memory or the screen cau be sent to a printer. la addition, the HP-IB 
Service Request line cam be set to flag tbc controller. Measurement limit test can 
be set to stop after test limits have exceeded, or to continue testing 

Autoscale: Pressing the Autoscale button automatically adjosh the vertical and 
horizontal deflection factors and the visger level for a display appropriate to the 
signals applied to the inputs. Tbc Autostalc fcaturc tequircs a signal with a duty 
cycle greater thanOS% and a frequency greater than SO Hz Autoscale is 
operative only fyr +ativcly stable input &ala. 

SavdRecalb konr Eront panel setups (14) may bc saved in &-volatile memory. 

Recall Clear:’ Resets the HP S4503A to its faaory default settings. 

Recall 0: If Autoscale, EKL or TII preset, or recall sctup arc inadvertently 
seltcted, recall 0 restores tbe @rumcut to its last state prior to rclccrion.~ 

Displays instrument status, i~~.Iuding volts& offset, aud trigger cimdition. 

The CRT display contents, including menus and mcasuremcnt answers, can be 
trdcrrtd dirdy to an HP-IB raster graphics printer, including the HP 2225A 
Tbinkjet. 

Insttumeut settiqs and operating modes, k&ding automatic measurements, may 
be remately programmed via HP-IB (IEEE4S). HIP-IB programming complies 
with IEEE 48824988 “Standard Codes, Formats, Protowls, and Common 
cmnmands.” 

Date Acqulsllion and Wav&rm Tn~nsfer Rak A SOC-point waveform data 
record can be ac.qUtcd and transfer+ to a computer at a rate of approximately 
10 tiies per second, as tested with an HP 9oo0, Series 200 Controlkr. The 
acquired data was type normal, completion titerin KU%, with the osciliosulpe at 
a timdbisian setting of 5 psc4div. 

D&&I Tralrsfcr Rates: Approximatly W kBytcs/scc. 

Prohe Compeunatiun, AC Calibiator Output: An approximate 15 kHz signal is 
protided for probe compensation A probe-t&NC adapter is used to wnncu the 
probe to the rear panel Probe Compensation BNC output. During calibration, this 
output is used to provide other calibration siga& as described in the Scrvicc 
Manual. This same BNC conuector is used for trigger output. The utility menu 
allows the user to’switch the BNC from probe compensation aad calibration 
signals to a trigger output pulse. khc lcadiag (risii edge, with amplitude from 
approximately -4CKl mV to OV (when terminted into Xl s1), is ~synehronoubwith 
system t&r. The tra$ig (falling) edge’of this pulse occurs approximately at the 
end of holdoff. The lcad@~g (rising)cdge should be used as the edge s$hronous 
with trigger. 

General lnlormatlon 
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Buibin Self-Test and Calibration Routines: Internal self-test capabiis provide 
a 90% eonGdenee that the it~~trumeru is operating properly. szxMnal tcsf 
procedures in the service nkmal provide 100% confdence. Self-calibration 
routines, also selcctcd hmugh the front panel Wili~ men4 ensure that the 
iusuument is operating with its greatest accuracy and requires no external test 
equipment. 

Low Cost of Ownership: Tbc HP $4503A carries a three-year warraaty. 
Hewlett-Packard’s board exchange program assures ecosomi~ and timely repair 
of unit& reducing the cost of ownership. 

Solutions: Hewlett-Packard’s System Engineering Organization can help you 
configure an HP-IB system and protide software support for your applic&n. 
Contag yotjr W Sales and Service oftike for more information. ‘! 

_,, 
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General 
Characteristics 

Environmental Temperature 
Conditions Operating: 0°C to +5X (32OF to + XWF) 

Non-operating: -4O’C to + 70°C (-40°F to + 15PF) 

Humidity 
Operating up to 95% relative humidity (non-condensing) at +WC ( + 104’F) 
Non-operating: up to 90% relative humidity at + 65°C ( + 149°F) 

Altitude 
Operttting: up to 4,6OQ meters (lS,OOO ft) 
Non-operating: up to 15,300 meters (50,000 ft). 

Operating: Random vibration S-500 H& 10 minutes per axis, 03 Gm 
Nonsperatin~ Random vibration 5-500 Hz, 10 minute per axis, 2.41 Gti; 
Resonant search 5 to 500 Hz swept sine, 1 Octave/minute sweep rate, (0.75G), 5 
minute resonant dwell at 4 resonances per axis. 

Power vObge: ia230 v a~, - 25% t0 + 15%,48-66 HZ. 

Requiremen& Power: 350 VA maximum. 

weight Net: approximately 10 kg (22 lb). 
ShIpping: approximately 20 kg (44 lb). 

Dimerpions Refer to outline drawings below. 

HP 54503A 
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Recommended Table i-1 shows e list of the test equipment q&d to tat petima~~e,make 
Test Equipment adjwmems, end troubleshoot this instrument. The t+blE indicates the critical 

spctication of tix test equipment and for which procedure the equipment is 
ncccssary. Equipment other than the recommeo dcd model may be used if it 
s&ties the critlcsl specihation listed io tic table. 

Table 1-I. Reccmmended Test Ecuiomeni 

Equlpmcnt Rtquhd Critical spccifmuons Recommended Model USC * 

sigual Generator I-XKiMHz,siuewave HP 8656B P 
amplitude Z-170 rnVm 
time base accuracy +O.OOl% 

Power Meter/ l-XKJm-70dBmtoOdBm, -12% HP436N8432A P 
Power Sensor accuracy 

DMM 5 lL? digit resolution HP3478A .P, 4 T 
dc voltage accuracy +0.025% 
4-wire rcsistanoc accuracy *oil556 

Power supply 7 mV - 35 V dc, 0.1 mV resolution HP 6114A P 

Pulse Generator Tr ~70 ps, amplitude approx 2LKl mV TEK TYPE 284 A 

oscilloscop-c General-purpose HP 545oL4 P,T 
Power Splittqr 50 R type N, outputs differ by -z 0.15 dB ELF-m67"4 P\ 

Cable TypeN-3foot HP ll5ODB P 

Cable (2) BNC - 3 foot HP lOSos4 P.&T 

Cable (4) BNC-9inch HP 10502A P,AT 

Adapter N (m) to BNC (m) HP ww2 P 

Adapter N (m) to BNC (i-j HPY250-0780 P 

Adapter GR874 to BNC (f-j .~encral Radio A 

Adapter (3) BNC tee b)(f)0 HP l25ws1 P,A,T 

Adapter BNC 0-N HPl25q-ooso PqT 
Adapter (2) BNC to dual banana HP l251Z77 P 

Cable Extender no substitute’ HP 54503-61604 4T 

Resistor 2n25w HP oall-I.390 T, 

Geriaral Information 
1-12 

HP 64603A 



Performance Tests 
3 

lntroductlon Tht prwcdurcs in this 6wtion lest the idrumtnts dcttricd pwformamx using 
Pcrformaucc Specifications given in s&on 185 pwformaaffi staodards. 
Spcciftr&ions appliwblr to iwlitiduul tests art twtcd at tbc ttst for rtfcrcncc;. 

Testing Interval The performance test procedures may be performed for incoming inspection of 
the instrnment and should be performed pcriodiwlly thereafter to emurc and 
maintain peak pm4ormaucc. The rmnlulcndd test inlervat is yearly or every 
2,OW hours of operation. kuouut of use, cnvkonkntal eonditiorw, and the ,wr’s 
txpm+e conwrning need for tastiag will c+utibutt to vcritication ~~quir~nts. 

: The ralibrati+ cyck is cowwd in the Adjustment procedures. 

Equipment 
Required 

A complete list of equipment required for the pcrfomwee tests is in the 
Rccommaded Test Equipmwlt table in St&on 1. Equipment required for 
individual tests is listed in the test. Any equipment sa&.fylug the eritieal 
spceikations listed may be substituted for the rceommtndcd model. 

To verify system bpcration with high confident, without the test equipment and 
lime requkd for performawe tests, perform the self-tests. These intcmal tests 
vcrlfy many functions ou the M&u &embly. The functions tested are ,the six 
scparatc mcmorits and six other system fuauious. 

Self-test 
Verification 

To start the self-tests, press UTIL thou self-t&. A messago ‘is displayed with the 
inslruttion to rcmovc all inputs to the lostrumem. PresE test all, w@h starts a 
loop which runs all the self-tests in succcssiou. Durir#g -tion of the self-tests, 
lhc foIhing messages arc displayed as each s&test is complctcd: 

PASSED Display RAM PASSED kqulsition RAM 
PASSED SystemRAM PASSED Logic Trigger 
PASSEO Non-VolatileRAM : ,PASSED Analog Trigger 
PASSED ProtectedNon-Wol~ttleRAM PASSED Tlmebase 
PASSED SystmROM ( PASSE0 O/AComsktrr 
PASSE0 W-16 PASSED AlOConverter 

If oat of the self4cst6 fails, FAKE0 is displayed rather thm PASSED. and a l&bit 
diagnostic code is displayed. This code is us.& by faaory serviffi persormcl when 
troubleshooting the Main kscmbly. Failure of a self-test iudicatcs a failure on the 
Main Assembly which must be r+mcd to the factory for service. For more 
information oa service, refer to section 6 of this manual. 

The loop test is the selfwar manu is a troubleshooting aid for factory s~rvlce only. 

’ 
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