
LOGIC ANAL YZERS
Speclflcations And Characterlstics
Models 1650A, 1651A, 16500A, 16510A, 16515/16A, 16520A/21A, 16530A/31A

HP 1650A, 1651A, 16510A

Probe.
Minimum Swing: 600 mV .-k-to-peak.
Threshoid Accur8CJ: % ISO mV acxuracy O\'er tbe raßle - 2.0 to 2.0
volts; ",300 mV accuracy ovor tbc rang- -9.9 to -2.1 volts and 2.1 to
9.9 volts
DJn8m1c R8nge: '" 1 0 volts abGIlt tbe threIboid.

St.te Mode

Clock Repetition R8te: Sinale phase is 2S MHz maximum. With
time or state counting, minimum time bet~ stata is 60 os. 80th

mixed and demultiplexed clocking UR muter-slave clock timing;

master clock must follow slave clock by at least 10 ns and precede the
next slave clock by > SO ns.

Clock Pu'" Width: ~ 10 nI at tbe threahoId.

Setup TIme: Data must be present prior to clock transition. ~ IOns.

Hold Time: Data must be preaent after rising clock transition, 0 ns.

Timing Mode

Minimum Detect8b1e Glitch: S ns wide at the threIboid.

Characteristics

Probes
Input AC: 100 KO ",2% shunted by approximately 8 pF at the probe

tip.
Minimum Input Oo;;.~-:";: 2SO mV ar JOt, oC tbe inJMIt ampütude,

wbicbever is greater.

Muimum V0it8g8: z40 volts peak.

Threlhold Setting: Threshold levels may be defined for pods land 2

individually (HP 16SIA). ThreaboId levels may be defined far pods I,

2. and 3 on an individual buis and ODe tbreahoid may be defined for

pods 4 and S (HP 16SOA/16SIOA).

Threshold A.nge: -9.9 to +9.9 volts in 0.1 volt increments.

State Analysis

Memory
D.ta Acquisltion: 1024 sampl_/channel

Form.t Bpecific8tion

CIock: Fiveclocks (HP 16SOA/16SIOA) ortwociocb (HP 16SIA)

are available and can be uIcd by either ODe or two state analYZCrl at

any time. Clock edges can be ORed tOIetber and operate in single

phase. two phase demultiplexina. or two phase Mixed mode. Clock

edge is selcctable as positive. neptive, or ~ eda- for eaCb clock.

Ctock Qu8lifi8r: Tbe hilb or low level of Cour clocks (HP

16SOA/16510A) or one clock (HP 16SIA) can be ANDcd with tbe

clock specification. Setup time: 20 ns; hold time: S ns.

TraceBpecIftca P8ttem R8Cogniz8n: EaCb recoanizer is tbe AND almbination of

bit (0. I. or X) patterns in each label. 8 pattern recognizers are

available when ODe state analyzer is on. 4 are available to each ana-

lyzer when two state analYZCrl Are on.

R8tg8 ~, RetqDiZeI d.ta wbiCb is numericaUy betw~

or on two spccified patterns (ANDcd almbination of ~ and/or

ones). One range term is available and is auigned to tbe firlt state

analyzer turned on. Tbe maximum size is 32 biu.

~ A user-spccified term that can be aDystate. ~tate, a sin-

gle pattern recoanizer. range rccognizer. or logical almbination of

pattern and range recognizers.

~ L8V8Is: Tbere Are 8 levels available to determine the se-

quence of events requircd for triuer. Tbe triger term can ~

anywhere in tbe fint 7 sequ~ levels.

Br.nchlng: Each sequence level bas a branching qualifier. When
latisfied. the analyzer will r8tart the sequence or branCb to another

sequence level.

Occu~ Countw: Sequ~ qualifier may be specified to ~r

up to 6553S times before advancing to tbe next level.

8t0r8ge Qu8Ilftc8Iton: Each sequence level hu a ltorage quallfier
that specifies tbe stata tbat Are to bc ~
En8bie/dis8ble: Defines a window oC pOit-triger storage. States
stored in tbis window can be qualified.
Pr88to,.: Stores two qualified stat. tbat precede stata tbat are
stored.

Specifications T8gging
St.t. T8gging: Counts tbe number of qualified statOl between each
stored statt. Measurement can be sbown relative to tbe previous
state or relative to trigger. Maximum count is 4.4 X 1012.
Time T8ggIng: Mcuures tbe time between stored states, relative to
ei tb er the previous state or to the trigger. Maximum time between
states is 48 hours. Witb talaing Oft, tbe acquisition memory is
balved; minimum time between ltates is 6005.

Srmbols
p.nem Srmbola: User can define a mnemonic for the specific bit
pattern of a label. Wben data display is SYMBOL, mnemonic is
displayed wbere tbe bit pattern occurs. Bit patterns can include ze-
ros, ones, and don't tares.
R8nge 8Fn1bat8: User can define a mnemonic covering a range of
values. Bit pattern for lower and upper limits mUlt be defined es a
pattern of zerm and ones. When data display is SYMBOL, valua
witbin the specified range are displayed as mnemonic + offset fTOm
base of range.
Number GI P.ttern 8nd R8nge Srmbol8: 100 per analyzcr. Sym.
bols can be down-loaded from a controller.

Timing Analysis
TransitiOftal Timing Mode: Sampie is stored in aQJuisition memory

)C only wben tbc data changes. A time tag stored with each sampie al.
lows reconstruction of waveform display. Time covered by a fu"

e, memory acquisition varies with tbc number of pattern changes in the
data.

2 881nple Period: IOns
1 M8ximum Time Cover8d bJ D.t8: 5000 IecOnds
J; Minimum Time Covered bJ D8t8: 10.241'5

Glltch C8PtUf8 Mode: Data sampie and glitch information is stored
every sampie period.

B8mple Period: 20 ns to 50 ms in a 1-2-5 sequcnoc dependent on
secjdiv and delay settings.
Time Covered bJ D8t8: Sampic period X 512

W8.etorm Dt.pa.J
Accumu18te: Waveform display is not erased between sucoesaive

\) acquisitions.
at 0.er18J Mode: Multiple channels can be displayed on ODC
le waveform display liDe. Primary use is to view summary ofbus acti9-
:k ity.

~ M8ximum Number of Di8pI8J8d W8._,,",-..~ 24
Time Interval Accuf8CJle S8mple Period Accurecy: 0.01% of sampie period.

Ch8nnel-to-ch8nnel Bkew: 4 ns typical
of Time Inte,.81 Accur8CY: :o:(sample period + channel-to-channcl
re skew + 0.0 I % of time interval Fading)
a- Tri9ger 8peclftcation

Aaynchronou. P8Uem: Trigger on an asynchronous pattern leIS
:n than or greater than specified duration. Pattern is tbe 1000cai AND
Dr of specified low, high or don't care for each usigned cbannel. If
te pattern is valid hut duration is invalid, tbere is a 20 os reset time

before looking for patterns alain.
n. Grater th8n Dur.tton: Minimum duration is 30 ns to 10 ms witb
of 10 os or 0.01 % resolution, whichever is grater. A<x:uracy is +0 os tO

-20 os. Triller occurs at pattern + duration.
e- L8u th8ft Duf8Uon: Maximum duration ja 40 os to 10 ms witb 10
I1r os or 0.01% resolution, whichever ja grater. Pattern mut be valid :

ror at least 20 os. A~uracy is +20 ns to -0 os. Triger occurs at tbe j
:n end of the pattern.
er Glttch/Edge TrIggering: Trigger on glitch or edle following valid

duration of asynchronous pattern and while the pattern ilstill pro-
I1r leBt. Edge can be specified as mini. faJliDI or either. Las thaI

duration forces glitcb and edle triggeringoff. t
er

es M.asurement And DispiaJ Functions :..
Aut08C8ie (Timing An81Jzer GmJ): Au~le searcbel for and d .

re plays channels with activity on the podS assigned to the timing anal~-
er. ..

Gaby



Acqu IsitiOt1 8peciflc8tion8
Arml~ Each Analyzer can be armed by the Run key, the other

Analyzer, the external trigger in port (HP 16SOA/16S1A) or the In-
termodule Bus (HP l6S00A).

Tr8C8 Mode: Single mode acquir5 data oo~ per tra~ specifica-
tion; repetitive mode repeats single mode acquisitions until stop is
pressed or until time interval between two specified patterns is less
than or greater than a specified value, or within or not witbin a speci-
fied range. There is only ODe trace mooe when two analyzers are 00.
ube18: ChanneIs may be grouped together and liven a 6-character
name. Up to 20 labels in each analyzer may be assigned with up to 32
channels per label. Primary use is for naming groups of channels such
as address, data, and CODtrol busses.
Indlcaton

Activity Indlcators: Provided in the Configuration, State Format,
and Timing Format menus for ideotifying high. low, or changing
states on the inputs.

M8rkers: Two markers (X and 0) are shown as dashed lines in the

display.
Trigger: Displayed as avertical dashed line in the timing waveform

display and as line 0 in the state listing display.
M8rker Functlons

Time Inte,.81: The X and 0 markers measure the time interval be-
tweeD oDe point on a timing waveform and trigger, tWO points on the
same timing wavefonn, tWo points on different waveforms, or two

states (time tagging on).
Dei.. St8t88 (State An8iyZ8f Oft.,): The X and 0 markers mea-

sure the number of tagged states between ODe state and trigger, or
between tWo states.

Patterns: The X or 0 marker can be uscd to locate the nth occur-
rence of a specified pattern before or after trigger, or after the begin-
ning of data. The 0 marker can also find the nth occurren~ of a
pattern before or after the X marker.

S..tlstics; X to 0 marker statistics are calculated for repetitive ac-
quisitions. Patterns must be specified for both markers, and statistics
are kept only when both patterns can be found in an acquisition. Sta-
tistics are minimum X to 0 time, maximum X to 0 time, average X to
0 time. and ratio of valid runs to total ruDs.

MegasampleIsHP 16530A/16531A 400
Oscilloscope

Specifications

Vertical (at BNC)
B8ndwidth (-3 dB): dc to 100 MHz (dc-coupled)
Range: 40 mV to 16 V full scale (adjustable with 2-digit resolution).
DC Gain Accuracy: :3% of full scale (valid within :10°C of auto-
calibration temperature)
An8Iog-to-digit8 Convenion (ADC) R"~ :1.6% of fu1l
scale (6 bits)
DC OftHt Accur8CJ: :1 % of otfset :3.2% of full scale (valid within
:t:IO°C of auto-calibration temperature).
DC 0fIMt A8nge/RnoIution:Vertical . Offset Otfset

~ ~ Resolution
<800 mV :800 mV 1 mV
~800 mV :16 V 20 mV

V~ M8Mur81n8nt Accuracy (DC):
Single Cursor (X or 0): = Gain acc:uracy + ADC resolution +

olfsetaccuracy.Dual Cursor (X to 0 measurements on the same wavefonn): -
Gain accuracy + 2 (ADC resolution)

Horizontal
R.nge: 50 ns to 100 s full scale, adjustable with 3-digit resolution.
Tim. Int.rval M...ur.ment Accuracy (dual chann.1 tor
d..kewed channe18 wlth equal ri.. .nd tall tlmes):
",0.75 ns ",0.2% of timebasc range ~0.02% of rcading (2.5 ns sampie

period)

% sampie period %0.2% of timebase raDle .0.02% of reading (~ 5 ns

sampie period)
Delay (Time OffMt)

pre-trigger R8nge: 4096 X sampie period
Post-trigger Range: 500 screen diameters
Resolution: Fine adjustment to 0.2% of screen diameter

Vertical
Transition TIme (10% to 10%): S 3.5 ns
Input Coupling: dc
Input RC: 1 Mn %2% or 50 ohm .3%. shunted by approximately 13

pF.
Maximum Safe Input Voft8g8: 1 MO input, ",40 V (dc + peak ac),
SO Q input, '" S V (dc + peak ac)
Probe Factors: Any integer ratio from 1:1 to 1:1000, to scale the
oscilloscope to represent voltages seen at tbe probe tip.

Time Base
Deskewlng: Skew between
for probe cable lengtbs.

can be nulled out to compenaatecbannels

Digitizer
Resolution: 6 bits (1 part in 64)
Dlgltlzing R.te: up to 400 megasamples/second
Digitizing Technlque: Real-time digitizing; each 4K record ia ac-
quired on a single acquiaition.
Acquisition Memory SIm: 4096 sampies per chaMel

Waveform Display
Dlspl.y Form...: Waveforms can be displayed in an overlapping
andjor non-overlapping format.
Dlspl.y Resolution: 500 points horizontally.
Dlspl.y Modes

Single: New acquisitions replace old acquisitions on 1creeD.
Accumulate: New acquisitions are added to the screen and dis.
played with older acquisitions until screen is erued.
Average: New acquisitions an aver&ged with older aCXIuisitions
with up<iated waveform displayed until erased.
Overt.y: Up to 8 aCXIuired wavefonna can be overlayed in the same
display area.
Connect-the-dote: Provides a display of the sampie points con-

Digitizing

nected by straight lines.
Waveform Aeconstructlon: Wben therc is insufficicnt data to fill ev-
ery horizontallocation, a post-acquisition rcconstruction filtcr fil1a in
the missing locations.
W8Vetorm U8th: Display capability of A-B and A+B functions is

provided.

Me..urement Aids
M8rkers: Two vertical markers are provided for mcasurements of
time and voltage. Capabilities arc: mcasure voltage of X and 0 on
each analog waveform; mcasure time from X to triller, 0 to trigcr,
and X to 0; automatic marker placement by specifying voltage level,
edle numbcr, and rising or falling edle type; run until X to 0 arcater
than, lcsa than, in-range, and not-rn-range prandes selective event
scarch; X to 0 statistics (mcan, max, and min) provide analysis of
time interval deviation.
AutOln8tlc Me88u~- The following pu1sc parameter mcasurc-
menta can bc pcrformcd automatically:
Frequency Rise time + pulse width
Period Fall time - pulse width
Vpp Prcshoot Vtop-base

Overshoot

Setup Aids
Autosca18: Autoacale sets the vertical and horizontal rang5, offset,
and trigger level to display the input signals. Requira an amplitude
above 10 mV peak, and a frcquency betwecn SO Hz and 100 MHz.
Pr8Mt8: Scale the vertical range, otrset, and trigger level to predeter-
mined valu5 tor displaying ECL or 1TL waveforms.


