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and fitness for a particular purpose. Agilent Technologies, Inc. is not liable for errors 
contained herein or for incidental or consequential damages in connection with the 
furnishing, performance, or use of this material or data. 



HP 18532A - General Information 

Table l-l. HP 16532A Specifications 

HP 16532A SPECIFICATIONS 

Type: 2-channel simultaneous acquisition 

Bandwtdthr~‘): dc to 250 MHz (real time. dc-coupled) 

Maximum Sample Rate: 1 Gigasample per second 

Number of Channels: 2,4.6. 8 simultaneous channels using the Same time base setting(s) 

OR 

Up to 10 channels wkh independent time bases for each pair of channels. 
Up to 18 channels with the HP 16501A Expansion Frame. 

Rise Timef? I .4 ns 

ADC: E-bit real time 

Vertical Resolution: 8 bii over 4 vertical divisions (z 0.4%) 

Wavaform Record Length: 8000 points 

Time Interval Measurement Acc~racy~*~~~~~: a[(O.005% X At)‘+ (2 x 10-s x delay sefting) + 150 ps] 

Vertical (de) Gain Accura#~: fl .5% of full scale 

DC Offset Accuracyr): *(I .O% of channel offset f 2.0% of full scale) 

Voltage Measurement Acc~racyf’~~. . e [(I 5% of full scale + offset accuracy) + (0.008 x V/dW 

Trfgger Sensitivftyr?: dc to 50 MHz: 0.063 xfull scale, 50 to 250 MHz: 0.125 x~full scale 

Input Coupling: 1 MQ: ac and dc, 50 62: dc only 

Input A (selectable) f*): I MR: ?l%. 50 Q: 21% 

Input C: Approximately 7 pF 

NOTES: l 

l Specifications (valid withln 2 l-O* C of autocalibration temperature, excluding bandwidth-see 
note 1 for bandwidth specification.) 

1. Upper bandwidth reduces by 2.5 MHz for every degree C above 35” C. 

2. Rise time Is calculated from the formula: tr = ba:E,o,r,, 

3. Speclfioation applies to the maximum sampling rate. At lower rates, the specification Is: 
+ [(0.005%x At) + (2 x 10~ x delay setting) + (0.15 x sample interval)] for bandwidth limited signals 

(t = 1.4 x sample interval). Sample interval Is defined as smp;a rate 

4. Vertical gain accuracy decreases 0.08% per degree C from software calibration tempetatUW. 

5, Digitizing level = (#vertical divisions)&&), where LSB=Z ’ bik I” Aoc ,’ 

6. The Time Interval Measurement Accuracy deteriorates across multiple modules connected as Qne 
unit wtth each added module. 



HP 16532A _ General Information 

Table I-2. HP 16532A Opersting Characteristics ~ 

HP 16532A OPERATING CHARACTERISTKS 

VERTICAL (at SNQ 

Vertical Sensitivity Range (I:1 Probe): 

4 mV/dhr to 10 V/dii in l-26 Increments 

DC Offset Range (I:1 Probe): 

Probe Factors: 

4 mv/diN to 100 mVldhr 
> 100 mV/div to 500 mV/dii 
> 500 mV/dii to 2.5 V/div 
r2.5 Vldii to 10 V/dhr 

Any integer ratio from 1:l to 1OOO:l 

Maximum Sale Input Voltage: 

1 MQ: ~2.50 V [dc + peak ac (e 10 KHz)] 
50 Q: 25 VRMS 

Channel-t&Channel Isolation: 

dc to 50 MHz: 40 dB, 50 MHz to 250 MHz: 30 dB 

JIMEBASE 

Range: 

Aesolution: 

1 nsldiv to 5 sldiv * 

20 PS 

Deley Retrigger Range: 

mQ/diV Settina 
ipsto5sldiv 
1 ns to 500 ns/div 

Delay Post-trigger Range: 

j&&ljv Settina 
100 ms to 5 s/dlv 
1~8 to SO msldiv 
1 ns to 500 ns/dii 

@ailaMe DP~ 
-8 x (S/&N) 
-4PS 

F 
3i,SOO x (sldiv) 
16.7 ms 



HP 18632A - General Information 

Tab/e 1-2. HP 165X4 Operating Characteristiti (cant.) 

Trigger Level Range: 

Wfthin display window (full scale and offset) 

Trigger Modes: 

Immediate: 

Triggers immediately after arming condition is met. 

Edge: 

Triggers on rising or falling edge of any internal channel or external trigger, 
count adjustable from 1 to 32.000. 

Pattern: 

Triggers on entering, exltlng, duration greater than, duktion less than, and 
duration in range for a specified pattern of both internal channels and external 
trigger. count adjustable from 1 to 32,000. Duration time range is adjustable 
from 20 ns to 160 ms in 10 ns steps. Duration accuracy Is approxlrnatdy & 3% 
+ 2 ns. 

Auto-Trigger: 

If enabled, the module will self-trigger f no trigger condition is found wlthin 
approximately 50 ms after arming. 

Events Delay: 

Intermodule: 

The trfgger can be set to occur on the nth edge or pattern, as specified by the 
user. The number of events (n) can be set from 1 to 32&lO events. Maximum 
count frequency is 70 MHz. 

l 

External: 

Arms another measurement module or triggers the rear panel BNC. 

If enabled, the oscilloscope will ttfgger on an ECL Ieval signal (-1.3 V). 

Resolution: 8 bits (I part in 256) 

Dlgftlzfng Rate: Up to 1 GigaMmge per second 

Digitizing Technique: Real-time dIgitking: each BOW samples are acquired dn a single acqufakion 

Acqulsftion Memory Size: 8UOO samples per channel 



_ .,.,, ’ f-jP.15532A - General Information 

Table l-2. HP 16532A Operating Characteristics (cant,) 

W AVEFORM DISPLAY 

Displayed Waveforms: 

Display Formats: 

Eight waveform windows maximum, with scrolling across B5 waveforms. 

Waveforms can be displayed In an overtapping and/or non-overlapping format. 
Display capability of A-B and A + B is &tso provided. 

Display Resolution: 

500 points horizontal, 240 points vertical 

JSPLAYMOg_ES D 

Normal (Single): 

New acquisftion replaces old acquisition on screen. 

Accumulate: 

New acquisition is displayed in addition to previous acqutsitions until screen is 
erased. 

Average: 

New acquisitions are averaged with old acquisftlons, with the updated WaVefOmI 
displayed until erased. Maximum number of averages Is 256. 

Overlay: 

Up to 8 acquired waveforms from separate channels can be overlayed in the 
same display area. * 

Connect-thedots: 

Provides a display of the sample points connected by straight lines. 

Waveform Reconstruction: 

When there is insufficient data ta fill every horfzontal location, a post aCqUisitiOn 
reconstruction filter tills in missing data points for time base c 50 nsldhr. 

Waveform Math: 

Display capability of A-B and A+ B functions is provided. 



HP W&A-General Information 

Table 1-2. HP 165X4 Operating Characteristics (cont.) 

MEASUREMENT AIDS 

Time Markers: 

Two vertical markers, X and 0, are provided fw measu<ements of time and 
voltage. Capabilities are: measure voltage at point where X and 0 markers 
cross each analog waveform: measure time from trigger to X. trigger to 0. and 
X to 0; automatic marker placement by specifying p&Wage of adgs. @clge 
number. and rising or falling edge type; run until X to O’r than. < than, in 
range, and not in range provides selective event search,; X to 0 statistics (mean, 
max. and min) provide analysis of time interval deviation. 

Automatic Search: 

Searches for a percentage or an absdute voltage level at a positive or negathre 
edge, count adjustable from 1 to 100. 

Auto Search Statistics: 

Mean, maximum. and minimum values for elapsed time from X to 0 markers for 
multiple rwns. Number of KIMI runs and total number of runs available. 

Automatic Measurements: 

The following pulse parameter measurements can be performed automatically: 

Frequency 
Period 
VP-P 

Rise time 
Fall time 
Preshoot 
Overshoot 

+pulse width, 
-pulse wkith 
v amplitude’ 

(*gives difference between top and base 
vdtages; only!available over bus) 

GM: . 

Graticules can be displayed In backround of waveform. 

Voltage Markers: 

Two horizontal markers, A and B. are provided for voltage measurements. 
These markers can each be placed on any acquisition channel trace. A delta 
voltage dieplay provides delta V between markers on the same channel or 
between two channels. 
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Table 1-2. HP 165324 Operating Characterlstlcs (cont.)E 

SETUP AIDS 

Autoscales the vertical and horizontal ranges, offset, and trigger levei to display 
the input signals. Requires a frequency between 50 Hz~and 250 MHz. 

Presets: 

Scales the vertical range, offset, and trigger level to predetermined values for 
displaying ECL or lTL waveforms. 

Calibration: 

Vertical. trigger, delay, and all defaults. Calibration factors stored In NV-RAM on 
the circuit board. 

Probe Compensation Source: 

External BNC supplies a square wave approximately 0.0 mV to -800 mV into the 
open circuit at approximately 1000 Hz. 

-NMENf 

Temperature: 

Humidtt: 

Attitude: 

Vibration 

Operation: 

Nonoperating: 

Instrument, 0” to 55” C (+32’to 131” F). Probes and tibles, 0” to 95” C (+32” 
to 149” F). 

Instrument, up to 95% r8lative humidii at + 40’ C (+ 104* P). Recommended 
disk media, 8% to 80% relative humidity at +4O’ C (+ 104’ F). 

To 4600 m (15,000 ft). 

Random vibration 5-500 Hz. 10 minutes per axis, “0.3 b (rms). 

Random vibration 5-500 Hz, IO mlnutes per awls, d 2.41 g (rms); and swept 
sine resonant search, 5-500 Hz, 0.75 g (O+ peak), 5 minute resonant dwell @ 4 
resonances per axis. 



fable l-3. Recommended Test Equipment 

EQUIPMENT 

Signal Generator 

3c Power suppfy 

Xgital Multimeter 

?ower Meter/Sensol 

?ower Splitter 

Slacking Capacitor 

4dapter 

4dapter 

4dapter 

Adapter 

Tee Adapter 

Cable 

Cable 

Cable 

Cable 

CRITICAL SPEClFlCATfONS 

Frequency: 1 _ 250 MHz at approx 
170 mV RMS resolution 
Output Accuracy: r 1 dB 
1 MHz time @se accuracy 0.25 ppm 

Range: -35.000 to + 35.000 Vdc, * 1 mV 

0.1 mV resolution 
Accuracy: better than 0.005% 
Resistance measurement: better than 
0.25% accuracy 

1 - 250 MHz 53% accuracy 

Outputs differ by x0.15 d6 

50 0 BNC (m-k-f), O.l6flF, *200 V 

50 Q BNC (m)(m) 

50 Q Type N(m)-to-BNC(m) 

50 Q BNC(t)-to-Dual Banana Plug 

50 Q Type N(m)-to-BNC(fj 

50 Q BNC M9(9 

Type N(m-to-m) 24-inch 
I 

50 n BNC (m-to-m) 48-i& 

50 Q ENC (m-to-m) 9 inch 

50 R BNC-SMB 

l P = Performance Tests C-Calibrations 

HP 16532A-General Information 

RECOMMENDED MODEL 

HP 6656B OptlOll 001 

HP 6114A 

HP 3453A 

HP 436l6462A 

HP 116678 

‘ili 102408 

HP 1250-1236 

HP 12500062 

HP 1251-2277 

HP 1250-0760 

HP 1250-0761 

HP 115008 

HP 10503A 

HP 10602A 

HP 1653261601 
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HP 16532A f Performance Tasts 

2-l. Introduction 

The procedures in this section test the 
oscilloscope module’s electrical performance 
using the s+Yacificatlons listed in sectlon I as the 
performance standards. All tests can be 
performed wlthout access to the lnterfor of the 
Instrument. At the end of this sectfon b e form that 
can be used a8 ti remrd of prformance test 
reeults. 

3-2. Recommended Test Equipment 

Equipment recommended for performance tests fs 
listed in table 13. Any equipment that satisfies the 
cdtlcal specffications given in the table may be 
substituled for the recommended models. 

3-3. Test Record 

Results of performance tests may be tabulated on 
the Performance Test Record (table 3-1) at the end 
of the procedures. The test record lists all of the 
tested speclflcations and their acceptable limfts. 

SECTION 111 
Peifdrmance Tests 

The resufts recmdad cn the test record may be 
used for comparison in periodic maintenance and 
troubleshootfng or aher repelm and adjustments 
have been made. 

3-4. Performance T&t Interval 

PerWtcparfonnsncever!fWtcnofthe 
HP lg532A Osciflosoope f+dule fs required at 
one-year Men&. The instrument’s performance 
shordd be vedfled after ft has been serviced. or If 
Improper operation is suspected. Calibration 
should be performed before any perfomwnce 
vetificstion checks 

3-5. Performance Test Procedures 

Allperlorma~etestsshwldbe~atthe 
errdronmen&d operating tempemture of the 
Instrument. after a 3o-mlnute warmup period. 
























































