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DECLARATION OF CONFORMITY

according to ISOAEC Guide 22 and EN 45014

Manufacturer's Name:

Manutfacturer's Address:

declares, that the product
Product Name:
Model Number(s):

Product'omians:

Hewlett-Packard Company
1800 Garden of the Gods Road

Colorado Springs , CO 80901
U.S.A.

Digitizing Oscilloscope
HP 545058, 545068, 545108, 545128

All

conforms to the foliowing product specifications:

Safety: |EC 348/ HD 401
UL 1244

CSA - C22.2 No. 231 (Series M-89)

EMC: CISPR 11:1880 /EN 55011 (1991): Group 1 Class A
IEC 801-2:1991 /EN 50082-1 (1892): 8 kV AD
IEC 801-3:1984 /EN 50082-1 (1892): 3 V/m
IEC 801-4:1988 /EN 50082-1 (1992): 1 kV

Supplementary Information:

Colorado Springs, May 1, 1992

John Strathman, Quality Manager

Europsan Contact: Your tocal Hewlstt-Packard Sales and Service Office or Hewlett-Packerd GmbH, Depariment ZQ /
Standards Europe, Herrenberger StraSe 130, D-7030 Béblingen (FAX: +49-7031-144185)
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© LOPYTZN Newieu-
Packard Company 1962

All Rights Reserved.

Reproduction, adaptation, or
translation without prior
written permission is
prohibited, except as
allowed under the copyright
laws.

Docament Warranty

The information contained in
this document is subject to
change without notice.
Hewleti-Packard makes
ne warranty of any kind
with regard te this
material, inciuding, but
not limited to, the implied
warranties or
merchantability and
fitness for a particular
purpose.

Hewlett-Packard shall not be
liable for errcrs contained
herein or for incidentat or
consequential damages in
connection with the

SHIeLy

This apparatus has been
designed and tested in
accordance with [EC
Publication 348, Safety
Requirements for Measuring
Apparatus, and has been
supplied in a safe condition.
‘This is a Safety Class 1
instrument (provided with
terminal for protective
earthing). Before applying
power, verify that the correct
safety precautions are taken
(see the following warnings).
In addition, note the external
markings on the instrument
that are described under
“Safety Symbols.”

Warning

@ Before turning on the
instrument, you must
connect the protective earth
terminal of the instrument to
the protective conducior of
the (mains) power cord. The
mains plug shall only be
inserted in & socket outlet

@ Neyvice INSIrUCHons are
for trained service
personnel. To avoid
dangerous eleciric shock, do
not perform any service
unless qualified to do so. Do
not sttempt internal service
or adjustment uniess another
person, capable of rendering
first aid and resuscitation, is
present.,

o Ifyou energize this
instrument by an auio
transformer (for voltage
reduction), make sure the
common terminal is
connected to the earth
{erminai of the power scurce,

© Whenever it is Hkely that
the ground protection is
impaired, you must make the
instrument inoperative and
secure it against any
unintended operation.

e Do not operate the
instrument in the presence
of lammable gasses or
fumes. Opersation of any
electrical instrament in such

ALY T9Y WERRRIGE

Instruction manual symbol:
the product is marked with
this symbol when itis
necessary for you to refer to
the instruction manual in
order to protect against
damage to the product.

;

Hazardous voliage symbol.

Earth terminal symbol: Used
to indicate a circuit common
connected to grounded
chassis.

WARNING
The Warning sign dencies a
hazard. It calls attention to a

procedure, practice, or the
like, which, if not correctly

e e, or | LopSed MM APIOENe L mumantconstten . peromed or adherd i,
use of this material. negate the protective action ~ Gennite safety hazard. oo rego :‘::; pf:;z::l
Complete product warranty by using an extension cord e Do not install substitute ggug‘.d 2 Wa.mli)n sten until
information is given at the {power cable) without a parts or perform any théy indicated con%liﬁinns are
end of this manual, protective conductor unauthorized modification to fully understood and met.
(grounding). Grounding one  the instrument.
conductor of a o Capacitors inside the SR
two-conductor outlet is not instrument may retain a CAUTION
sufficient protection. charge even if the instrument  The Caution sign denotes &
® Only fuses with the is disconnected from its hazard. It calis attention to
required rated current, source of suppiy. an operating procedure,
voliage, and specified type ¢ Use caution when practice, or the like, which, if
(normal blow, time delay, exposing or handling the not correctly performed or
etc.) should be used. Donot  CRT. Handling or replacing adhered to, could resulf in
use repaired fuses or the CRT shall be done only damage to or destruction of
short-circuited fuseholders, by gualified maintenance part or all of the produci. Do
fo do so could cause a personnel. not proceed beyond a
shock of fire hazard, Caution symbol until the
indicated conditions are fully
understood or met.
Hewlett-Packard
P.0. Box 2197
1900 Garden of the Gods Road
Colorado Springs, CO 808061
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Product
Warranty

Limitation of Warranty

This Hewlett-Packard product has a warranty against defects in material
and workmanship for a period of three years from date of shipment.
During warranty period, Hewlett-Packard Company will, at its option,
either repair or replace products that prove to be defective.

For warranty service or repair, this product must be returned fo a service
facility designated by Hewlett-Packard. However, warranty service for
products installed by Hewlett-Packard and certain other products
designated by Hewlett-Packard will be performed at the Buyer’s facility at
o charge within the Hewlett-Packard service travel area. QOutside
Hewlett-Packard service travel areas, warranty service will be performed
at the Buyer’s facility only upon Hewlett-Packard’s prior agreement and
the Buyer shall pay Hewlett-Packard’s round trip travel expenses.

For products returned to Hewlett-Packard for warranty service, the Buyer
shall prepay shipping charges tc Hewlets-Packard and Hewlett-Packard
shall pay shipping charges to return the product to the Buyer. However,
the Buyer shall pay all shipping charges, duties, and taxes for products
returned to Hewlett-Packard from another country.

Hewlett-Packard warrants that its software and firmware designated by
Hewleit-Packard for use with an instrument will execute its programming
instructions when properly installed on that instrument. Hewlett-Packard
does not warrant that the operation of the instrument software, or
firmware will be uninterrupted or error free.

The foregoing warranty shall not apply to defects resulting from improper
or inadequate maintenance by the Buyer, Buyer-supplied software or
interfacing, unauthorized modification or misuse, operation outside of the
environmental specifications for the product, or improper site preparation
or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OR MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.
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Exclusive Remedies

Assistance

Certification

Safety

THE REMEDIES PROVIDED HERFEIN ARE THE BUYER’S SOLE
AND EXCLUSIVE REMEDIES. HEWLETT-PACKARD SHALL
NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER
BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.

Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office.

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard
further certifies that its calibration measurements are traceable to the
National Institute of Standards and Technology, to the extent allowed by
the Bureau’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this manual must be
heeded.
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General
Operatlon

{eneral
Warnings and
Cautlons

Safety Considerations

This is a Safety Class | instrument (provided with terminat for protective earthing).
BEFORE APPLYING POWER verify that the power transformer primary is matched
to the availsbie line voitage, the correct fuse is instalied, and Safety Precautions are
taken (sce the foliowing waraings).

in addition, note the instrument's external markings which are described under “Safety

Symbols.

®  BEFORE SWITCHING ON THE INSTRUMENT, the protective earth terminal
of the instrument must be connected to the protective conductor of the {mains)
powercord. The mains plug shail only be inserted in 2 socket outiet provided with a
protective earth contact. The protective action must not be negated by the use of
an extension cord (power cable) without a protective conductor (grounding).
Grounding one conductor of a two-conductor outlet is not sufficient protection.

&  Servicing instructions are for use by service-trained personncl. To avoid dangerous
electric shock, do not perform any servicing unless qualified to do so.

@ I this instrument is to be energized via an euto-transformer (for voltage reduction)
make sure the common terminal is connected to the earth terminal of the power
source,

®  Any interruption of the protective (grounding) conductor (inside or outside the
instrument) or disconnecting the protective earth terminal will cause a potential
shock hazard that could result in personal injury.

@  Whenever it is likely that the protection has been impaired, the instrument must be
mede inoperative and be secured against any unintended operstion.

®  Only fuses with the required rated current, voltage, and specified type (normal
blow, time delay, £tc.) should be used. Do not use repaired fuses or short eircuited
fuscholders. To do 50 could cause a shock or fire hazard,

@  Donot operate the instrument in the presence of flammable gasses or fumes.
Operation of any clectrical instrument in such an environment constitutes a
definite safety hazard.

& Do not install substitute parts or perform any unsuthorized modification o the
instrument.

&  Adjustments described in the manual are performed with power supplied to the
instrument while protective covers are removed, Energy avallable at many points
may, if contacted, result in personal injery.

®  Anyadjustment, maintenance, and repair of the opened instrument under voltage
should be avoided as much as possible, and when inevitable, should be carried out
only by 2 skilled person who is aware of the hazard involved,

@  Capacitors inside the instroment may still be charged even if the instrument has
been disconnecied from its source of supply.
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Warning w

Caution

;

Safety Symbolis

Instruction manuat symbol. The product will be marked with this symbol when it is
necessary for the user (o refer to the instruction manual in order (o protect against
damage to the product.

Indicates Hazardous Volitages

Earth termina] (sometimes used in mamal 1o indicate circuit common connected to
grounded chassis).

The WARNING sign denotes 5 hazard. It calls attention t0 a procedure, practice, or the
like, which, if not correctly peformed or adhered to, could resuit in personal injury. Do
not proceed beyond 8 WARNING sign until the indicated conditions are fully
understcod and met.

The CAUTION sign denotes a hazard. It calls attention to an operating procedure,
practice, or the like, which, if not correctly performed or adhered to, could result in
damage to or destruction of part or all of the preduct. 3o not proceed beyond a
CAUTION sign until the indicated conditions are fully undersiood or met,

Download from Www.Somanuals.com. All Manuals Search And Download.




Content

Chapter 1 introduction
Introduction ... .. ..ot e 1-1

S

Chapter 2 Instrument Setup

Introduction ... .. ..o i e 2-1
Initial Inspection ... .. .. .. ... 21
Contents of Shipment ............................oi... 2-1
Available Accessories .......... i 22
Operating Environment ............. ... 0niiiiiiiennnnnn.. 22
Storage and Shipping ......... ... ... . 22
RearPanmel ... .. ... . . . 23
Power Requirements ........... ... ..o iiiiiiiiiinnnnnn.. 2-3
Selecting Line Voltage . ..................oiiiiiiiannnin... 2-4
Verifyingthe Fuse .. ... i, 2-5
Power Cord .. ... .. i 2-5
Intensity Control . ....... ... ... ... ... .. i 2-7
Air Flow Requirements ...............oomeiiiaeennnnnnn.. 2-7
Connecting External Equipment ................coovvvnnnenn... 2-8
Chapter 3 Front-Panel Overview
Introduction to
theFrontPanel ... ... .. ... .. ... . i, 3-1
System Control ... e 3.2
RUN/SSTOPKeY ..ot e 3-2
SINGLEKEY ... it 33
CLEARDISPLAYKeY ..ooviniiiiiii i, 33
LOCALKey o 33
HARDCOPYKeY ...ttt 33
D o e, 3-4
AUTOSCALEKeY ... i 3-5
RECALLEKeY ..o e 3-5
SAVE KeY oo 36
SHOWKeyY ... e 3-6
MemBs ..o e 37
HP 545058/54506B/545108/54512B Contents-1

Front-Panel Reference

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 4

Chapter 5

Contenig-2

NumericKeypad ...............o. oo 3-8
Knob ... 39
FINE Ky oot e e e e e e 39
Probe Terminals ... ... ... ... .. i, 39
Input ..o 3-9
Lime Switch .. ... 3-10
Display ... e 3-10
Instrument Reset .. ... e 3-11

Timebase Menu

Introduction to the Timebase ................................. 4-1
TimeDivKey ...............0o. ... et 4-1
delay Key. ..o oe o 43
reference Key .. ... 43
repetitive/
realtime Key . ... 4.4
repetiivemode . ............... e, 4.4
realiime mode ... .. e e e e 4-4
Sequential Single-Shot ... ... ... ... ... L, 4-6
sequential Key .. ... . 46
#Fofpoimts Key ... 47
FofsegmentsKey ... 4-7
MemoryBar Exercise ... ... 4-7
Single-Shot Exercise ............ .. i, 49
Single-Shot in Repetitive Mode ............................. 4-9
Single-Shot in Real Time Mode ............................ 412
Sequential Single-Shot Exercise .....................cccoiii.. 413
PanandZoom . ... ... .. i, 4-15
Panand Zoom Exercise ........... ... .. ..., 4-15
ZOOMIDE ..\ttt e el 4-15
Panming ... 4-17

Channel Menu

Introductionto Channels ............................... e 51
CHANNELKey .............. e e e 5-2
Vertical Sensitivity Key .. ... o e 5-2
offsetKey ... oo 52
CouplingKey ... i 53

HP 54505B/545088/54510B/545128
Front-Panel Reference

Download from Www.Somanuals.com. All Manuals Search And Download.



Input Impedance ... 53

more preset/probe Key ... 5-4
Probekey ... e 5-4
B KRy oottt 5-5
T KeY .o e 55
Chapter 6 Trigger Menu

Introduction tothe Triggers . ..........ooiii i, 6-1
Trigger Mode Interaction . ...........couiiinenennnnnn.. 6-1
trig'd/asto Key .. ..o 6-1
Edge Trigger Mode . ... i, 6-2
SOUTCE KEY ..ot 6-3
level Key ..o 6-3
stope Key ..o 6-3
noise reject Key. . ... e 6-3
holdoff Key .....oiiinii i 6-3
Edge Trigger (with Holdoff) Exercise ....................o..... 6-4
Instrument Setup .......... .. .. ... 6-4
Oscilloscope Setup .. ..ot 6-5
Pattern Trigger Mode ........... ..ot 6-8
Pallern ey e 6-9
whenKey .. ... 6-9
holdoff Key ... oo 6-10
Pattern Trigger Exercise .......... ... i, e ..6-10
Instrument Setup .......... ... .. i 6-11
Oscilloscope Setup ... ..ot 6-11
State Trigger Mode ...................... e, 6-15
cockKey ..o 6-15
when Key ... e 6-15
present Key ..o 6-16
holdoff Key ... 6-16
State Trigger EXercise .. ......oouiuinun i iiiiineiannnnn, 6-16
Instrument SEtUP .........o.viitii i 6-16
Oscilloscope Setup .. ..o oot 6-17
DelayTriggerMode ......... .. ... i, 6-20
qualifyon Key ... 6-20
qualifyonedge ....... ... ... ... i 6-21
qualify on pattern ... ... i 6-21
qualifyonstate ............... ittt 6-21
HP 54505B/54506B/545108/545128 Contents-3

Front-Panel Relerence

Download from Www.Somanuals.com. All Manuals Search And Download.



delayKey ... 622

triggeronKey ... ... 6-23
Delay Trigger EXErcise ...........oovuueeene i, 6-23
Instrument Setup ............. ... 6-23
Oscilloscope Setup . .......oo.iiiiii i 6-24
TV Trigger
Mode ..o c 627
Standard Select Key ................................... . 6-28
SourceSelect Key ... i 6-28
level/polarityKey _......... ... . 6-28
feldKey ... 6-28
neKey ..o 6-28
holdoff Key ... ..o, 629
TV Trigger EXercise . .........oooiiiiiiin e, 6-29
Instrument Setup ............ .. ... .. ... ..., e 6-29
Oscilloscope Setup ..o 629
Glitch Trigger
Mode ... oo 6-33
source--state Key ........o. ..o 6-33
levelKey ... oo 633
whenpresentKey ........oo.ooo i 6-34
widthKey ... ... 6-34
Holdoff Key . .....oooo i, 6-34
Glitch Trigger Exercise .......... O 6-34
InstrumentSetup ......... ... ... ... ... 6-34
Oscilloscope Setup ................o o 6-34
Chapter 7 Display Menu
Introduction tothe Display ................................... 7-1
Repetitive Acquisition DisplayMenu . .......................... 7-2
DisplayMode Key ..., 1-2
BOTHL ..ttt ettt it eaacn s et r s e snnnanaeernnns 7-3
R S A 7-4
1 7-4
#Fofscreens Key .. ..o 7-4
offframe/ axes/grid Key . ............. ... ... . ... 7-6
comnectdots Key........ooo i 7-6
Realtime Acquisition Display Menu (seqoff) .................... 7-8
persistence Key .. ... .o o, 7-8
#FofscreensKey ... i 7-8
Contents-4 HP 54505B/545068/545108/545128

Download from Www.Somanuals.com. All Manuals Search And Download. Front-Pane! Reforenne



offfframe/ axes/grid Key .. ... ..o i i 7-9

comnect dots Key ... oiiir it e 7-9
Realtime Acquisition Display Menun {(seqon) ................... 7-10
DisplayMode Key ...ttt iea 7-11
T+ ¢+ KO 7-11
/O 712

2 712
SOUICE KBy oottt it i it ittt 7-32
#Fofscreens Key ... oot e 7-12
offfframe/ azes/erid Key . ... oo i e 7-12
comnectdots Key . ..o s 7-13
more exclude/include Key . ... ... i 7-13
exclude/include Key . ... 7-13
fromseg # Key ... i e e 7-14
OSEE F Ry L. e e 7-14
enter changes Key ....... ... ... il 7-14
execule all changesKey ................... e 7-14
0T Y L. i i it e e 7-14
Sequential Single-Shot Display Exercise ....................... 7-15

Chapter 8 Marker Menu

Introduction to the Markers .. ... ... L. 8-1
offonKey. .. ... e 82
source XLyl Key ... 8-2
Xlposition Key ...t s 8-2
viposiion Key .. ... 8-3
somrce X2 y2Key L. 83
X2position Key .. ... i 33
Y2position Key . ... .. e 8-3

Chapter 9 Waveform Math Menu

Introduction to the Functions .........c.ciiiiiiiniiiaiaa, 9-1

DefiningaFunction ... iiiiiiiin it 9-3

Function Key . ... ..ot 9-3

display Key. ... e e 9-3

operand {chan/mem)Key ........ ... ... ... ... ... ...... 9.4

Operator Key ... it 9-4

chan/mem Key ... ... e 8-5

sensitivity Key ... 9-5

HP £4505B/54506B/545108/545128 .- .. Contenis-5
Front-Panel Reference

Download from Www.Somanuals.com. All Manuals Search And Download.



offset Key ... 9-5

FET Keys oo e 9-6
peaksearchKey ... ... .. ... . 9-6
searchlevel Key ... ... . ... ... .. . ... . 9-6
more Key ..o cea 946
horizmagnifyKey .............. i 9-7
fregspanKey ... ..., 9-7
centerfreqKey ... ... .. 9-7
#FofpointsKey ... i $-8
semsitivity Key ... 9-9
offset Key . ... e 99
window KeY ... 9-9
MOFE KOy - e 9-10

Vertical Scaling Units .................. i i, 9-10

Making FFT Measurements . . ......oee e trnnne e annnnen... 9-10
ConnecttheDots ....... ... i, 9-10
Amplitude Measurements ............... ... ... ... 9-10
Frequency Measurements ......................... e 9-11
ComputationofdBm . ......... ... ... ... . ... ., 9-11
Computationof dBV . ... ... . ... ... ... . ..., 9.12
DCValue ... ... . 9-12
AlBSINE ..ot 9-12
Presetting FFT Parameters .............covieennnneenn.. .. 9-13

Displaying Functions . ... ............. .. i 9-14

Waveform Math Exercise ................... ... ... ... ..... 9-15
Instrument Setup .................. e g-15
Oscilloscope Setup . ...t 9-16

Waveform Math FFT Exercise ..............occoeuiiunenn... 9-17
Instrument Setup ........ ... ... ... .. .. 9-17
Oscilloscope Setup . ...t 9-17
FETWindows ... ...t 9-19
Making Peak Measurements ................... e 9-20
Storingan FFT ... ... . . i 9-22

Chapter 10 Waveform Save Menu

Introduction tothe Memories ..............oveeeneennnn... 10-1

waveform/pixel/multiple/mask Key ............................ -2

waveformMenu ........ ... .. 10-2
nonvolatile Key ...... ... . ... ... . .. .. .. .. ..., 162
display Key . ... e 10-2

Contents-6 HP 545058/54506B/545108/54512B

- ference
Download from Www.Somanuals.com. All Manuals Search And Download. Front-Panel Refere



. T e 16-3

SIOTE Ky .. et 10-3
PrOLECE KBy L i e e e 10-3
timebase/delayKey .. ... i 10-3
pixel Menu ........ . e 10-3
volatile Key . ...oooi i 16-3
displayKey. ...t 10-4
clearmemoryKey . ... 10-4
addtomemoryKey . ... ... i i 10-4
multiple Menu ... . . 10-4
monvolatile Key . ... ..ouiniii i 10-5
savedsource Key. ... 10-5
failure # Key .. ..o 16-5
viewfalluresKey ... ..o 10-5
storefatlure Key ... 10-5
protectKey ..o 10-5
mask Menmu ... 10-6
main mask Ment ... ... e 10-6
referencewfm Key ....... ... i 10-6
automask Key ... ... 10-7
maskeditorKey ... 10-7
AutomaskMenu .......... . ... 10-7
automaskKey ... ... i 10-7
copy scaling Key ....... e 16-8
source-memory Key ... 10-8
toleranceunits Key .. ... .o 10-8
BorIZ-vert KoY ... e e 10-8
mainmaskmenuKey ....... ... .. .. i, 10-9
MaskEditorMenn .......... i, 10-10
markpointKey ........ o e, 10-10
connect points Key .. ooiiviiiiii it 10-10
clearpoints Key ... .. i 10-11
EmitmaskKey ... ...t 10-11
horiz-vert Key .. ... e 10-11
clearmaskKey .. ... i 16-11
mammaskmenuKey ... i 10-11
Waveform Save Exercise ............ ... i i, 10-12
Mask Exercise ........ooiiiiiiiiiiii i e 10-13
HP 54505B/54506B8/545108/545128 Contents-7

Front-Panel Reference

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 12 “

Confents-8

Download from Www.Somanuals.com. All Manuals Search And Download.

Chapter 11

Define Measure Menu

Introduction to Measurements ............................... 111
Measurement Selection ............... ... ... .. . 11-2
measure/define/limit/compare Key ................. e 11-3
meas SUbment ... ... . e 11-3
continmous Key ... o 1i-3
statistics Key ... 11-3
TS Ky .. 11-3
Measure Define Sub-menu................................... 11-4
standard/userdefinedKey............ .. ... ... ... ...... 11-4
thresholds/
measurements Key ... 11-4
Measure Limit Submenu ... ... . ... 11-7
testKey............... e e e, 11-7
BE Y L e e 11-8
failif > Key. .. ..o 11-8
orif <Key ... e 11-8
onfail, saveKey .......... ... ... . ... ... 11-8
afterfail Key ... ... ... o i 119
CompareSubmenu .. ... ... ... .. . i 11-10
ESt ey .. . 11-10
compare Key ........ .. . 11-11
O Ky .. e e 131-12
allowance Key ... ... . 11-12
onfail, saveKey ......... ... ... i 11-12
afterfailKey ............... 11-14
Utility Menu
Introductiontothe Utilities .................................. i2-1
HP-IBmenu ... e i2.2
talkonlymode ...........o 12-2
addressedmode ............. ... i 12-2
formfeedKey ... ... 12-3
paperiengthKey . ... . ... ... .. ... .. i2.3
devicemodeKey.......... ... i2-3
exitmenuKey ......... ... 123
Selftest Menu ........... i 12-4
ram Test ... et 12-6

HP 545050/545060/545108/545128
Front-Panel Reference



g3 1190 I Lo 12-6

acquisition Test .. ... o i e 12-6
Miscellaneous Test ......... .. ... .. i, 12-6
loopTest ... e e 12-6
starftest Key ... o ioun.s s 12-6
testall Key ... e 126
eatmenu Key ... ... i 12-6
Probe CALMeBu ... ..ot e 12-7
atftenuation subInenU ... ... . i 12-8
chamnelKey ... ..o i e 12-8
startcal Key ..o .u e 12-8
comtmue Key ...oveiirinnnriiiiaainenannn, e 12-8
channel impedance Key . ....... ... ... ... oL 12-8
bort Key ..o e 12-8
exitmenu Key ... ... o 12-8
maxtestvoltage Key ........o i 12-9
timenuilsubmenu ... ... ... e 12-9
channelKey ... .. e i2-9

£ T = e 12-9
SefCalmenu ... e, 12-10
calselect Koy . ..o 12-10
chamnel Key .. ... i e 12-11
startcal Key ... 12-11
continie Key ... e e 12-11
printcals Key . ..o 12-11
AboTt Key .. s 12-11
exitmenu Key ... e 12-11
SErVICE TNEII . ...ttt ittt et e e 12-12
SYSIEMIMEDT . ...ttt et teamanacanetneeneaeeanns 12-13
datesubmenu .......... . i i i e e 12-14
setdate Key ..o e 12.14
Vear KoY . e e 12-14
monthKey ... e e 12-14
QA Y . ettt e e 12-14
exitmenuKey . ..., 12-14
Hme SEDMERN ... .. e 12-15
seLtimE Key ... e e 12-15
Bour Key . . e 12-15
minme Key . . ... e 12-15
secomd Key ... i i e e e 12-15
exttmenuKey ... e 12-15
HP 54505B/54506B/54510B/545128 Contents-9

Front-Pane! Reference

Download from Www.Somanuals.com. All Manuals Search And Download.



Appendix A

Appnd ”

Contemis-10

clicker Key ... 12-16

ACBNCKeY ..ot 12-16
registration form (print) Key . ............................. 12-16
imterpolation Key ....... ... ... .. 12-16
exitmenuKey ...l 12-16
Calibration Procedure . ..., 12-16
Algorithms
Measurement Setup ........ ... i A-1
Making Measurements ..........oueieimnneenne ... A-1
Standard Measurements ......... ... .. ... ... A-2
User defined Measurements ........... ... A-2
AutomaticTop-Base . ........ ... i A-2
Edge Definition ........ ... .o i A-3
Algorithm Definitions ............ ... ... . i . A-3
delay ... A-3
+width Lo A-4
—width ... e P A-5
Period ... ... i e A-5
Frequency ... ... .. .. A-5
DutyCycle . o e e A-5
Risefime ... ... .. .. it A-5
Falltime ... ... . e, A-5
B S A-5
ViR .. A-5
VDD e A-5
VD e e A-6
VBase . e A-6
Vamp ..o e A-6
VY i e e e A-6
L+ A-6
FE o N A-6
Pifferentiate ..... ...t e e A-6

Generail Information

Instrument Description ... ittt B-1
Accessories Supphied ... ... .. e B-1
Accessories Available ......... ... oLl e B-2
Options Available ...... ... .. i B-2

HP 54505B/545068/545108/545128B
Front-Panel Reference

Download from Www.Somanuals.com. All Manuals Search And Download.



N5 14 1o B-3
Hlomrzontal .. ...ouvriiiiii i e B-3

B 5 S B-3
Performance CharacteriStcs ... ...t iineanreaennns B-4
Vertical ... e B-4
Horizonial . ... . i i i i i B-6
27 P B-6
Operating Characteristies . ... ... .oviin i e B-6
Vertical .. B-6
Horizontal .. ... B-8
Trigger Modes . ....... e B-8
Delayed Trigger . ... oot iie e eannaans B-9
TV I Tgger . i e e B-10
Glitch Trigger ... ..o e B-11
DS plaY . e e e B-11
DisplavyModes ............ ..o, s B-11
Markers .. ... B-12
WaveformMath ... .. ... . e B-12
WaveformSave ... B-13
User-definable Measurement Thresholds .. ................. B-14
Setup Alds ... B-15
Hardeopy ... e e B-15
Full HP-1B Programmability . ............... ... ... ...... B-15
Product Support ............ .. B-17
General Characteristics ... ..ot e e, B-18
Environmental Conditions ... .......vvvtininnininnennn.. B-18
Product Regulations . ....... ...t B-19
Power Requirements ... ... . ... ...oiiiiannunnaaaa... B-20
Welght .. e e ee... B20
DUIReISIONIS ... e i e B-20
HP 545058/54506B/545108B/545128 , Contents-11

Froni-Panel Reference

Download from Www.Somanuals.com. All Manuals Search And Download.



Fast Fourier Transforms ... ... ... ... .. ... ... ........... B-21
PeakSearch ......... ... ... . ... B-21
Channels or Memories . .........coooiiii e B-21
Variable Sensitivity and Offset ............................ B-21
Selectable Time Record Length ........................... B-21
Horizontal Magnification and Center Frequency Control . .. .. B-21
Selectable Windows . .......... ... ... ... ... .. ... B-22
FFT Operating Characteristics . ........................... B-22
Spectrum Displays .............. i B-24
LogDisplay ... B-24
Programmability .................. .. ..., B-24

Contents-12 HP 54505B/54506B/545108/545128

Download from Www.Somanuals.com. All Manuals Search And Download.

Froni-Panel Reference



introduction

introduction

The HP 545058, HP 545068, HP 54510B, and HP 545128 Digitizing
Oscilloscopes are general-purpose repetitive and real-time oscilloscopes,
fully programmabie and transportable. The HP 545058 and HP 54510B
have two input channels and an external trigger input, while the

HP 54506B and HP 54512B have four input channels. Full HP-IB
programmability is incorporated for use in a broad range of HP-IB
applications, from high-speed ATE to device characterization in research
and development environments. Both models also feature powerful
triggering, easy waveform storage, automatic measurements, and instant
hardcopy output.

Both the oscilloscopes feature an easy-to-use human interface, yet each
has many sophisticated capabilities and multiple triggering functions.
Waveforms are easily stored for future reference, waveform
measurements are automatic, and instant hardcopy is available when the
oscilloscope 1s used with an HP-IB compatible printer or plotter.

Some of the key features of the HP 545058, HP 545068, HP 54510B, and
HP 545128 are listed here (features apply to all models unless otherwise
specified). See Appendix B for a complete listing of specifications and
characteristics,

e Bandwidth — dc to 125 MHz (realtime HP 54505B/54506B)
dec to 250 MHz (realtime HP 54510B/54512B)
dc to 300 MHz (repetitive all models)

¢ Maximum Sample Rate — 500 MSa/s (HP 54505B/54506B)

1 GSa/s (HP 54510B/34512B)

s Memory Depth per Channel — 8K

e 8 bits Vertical Resolution

e Two-channel (HP 54505B/54510RB) or four-channel
(HP 545068/54512B) Input and Display

e Exiernal Trigger Input (HP 54505B/54510B)

HP 54505B/54506B/54510B8/54512B introduction
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Advanced Logic Triggering

TV Trigger {including user-defined)
Glitch Trigger

Pre and Posttrigger Viewing

e @ & B

Autoscale for Automatic Setup
Automatic Measurements (User-defined and Statistical)
Hardcopy Qutput

& 9 9

Measurement Limit Test

Waveform Comparison Test

Waveform Math (+, —, x, vs, invert, magnify)

Waveform Calculus (integrate, differentiate, and fast Fourier
transform)

Automatic Mask Generation

Mask Editor

& 2 9 @

& @

e Postacquisition Pan and Zoom
e Nine Nonvolatile Setup Memories
Four Nomnvolatile Waveform Memories

665 Volatile Multiple Test Failure Memories

Two Volatile Pixel Memories

Full HP-IB Programmability

Segmentable Memory over Front Panel and HP-1B
Up to 670 (500 point) waveforms per second
Time/date Stamp on Hard Copy

Time/date Stamp on Test Failure Multiple Memories

& & & ® 2 & @

Introduction HP 545058/545068/545108/545128
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introduction

initial
inspection

Contents of Shipment

instrument Setup 2

This chapter contains information for unpacking, applying power, and
connecting optional accessories to the oscilloscope. Inspection, power
requirements, and instructions for running the oscilloscope’s self-test for
performance verification are also included in this chapter.

For safe and trouble-free operation, follow the instructions and advisories
in this chapter. Read the Safety Summary imcluded in this manual,

Inspect the shipping container for damage. If the shipping contaimer or
cushioning material is damaged, keep it until the contents of the shipment
have been checked. Check the shipment for completeness and check the
instrument electrically and mechanically.

If the contents are incomplete, there is mechanical damage or defect, or if
the instrument does not pass the sclftest performance verification, notify
the nearest Hewlett-Packard Office. Keep the shipping materials for
carrier’s inspection. The Hewlett-Packard Office will arrange for repair
or replacement at HP’s option without waiting for claim settlement.

The following items are shipped with the Digitizing Oscilloscopes:

Two (HP 54505B/54510B) or four (HP /54506B/54512B) HP 10441A
Probes

Probe to BNC Adapter, 1250-1454

HP 54500 Digitizing Oscilloscopes Getting Started Guide

HP 54505B/545068/54510B/54512B Front-Panel Reference

HP 54505B/545068/54510B/54512B Programming Reference

HP 54505B/545068/54510B/54512B Service Manual

Feeling Comfortable with Digitizing Oscilloscopes

Oscilloscope Probes and Accessories

@

@ 9 @ & & & @

HP 545058/54506B/545108/545128 Instrument Setup
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Available Accessories  The following optional accesories are available for use with the
Digitizing Oscilloscopes:

Carrying Case, HP Part Number 1540-1066

Rack Mount Kit, HP Part Number 5061-6175

HP 1180A Testmobile

HP 1133A TV/Video Sync Pod

HP 1141A Differential Probe

HP 1137A High-Voltage Probe

HP 10024A Integrated Circuit 16-pin Test Clip

HP 10211A Integrated Circuit 24-pin Test Clip

PC Board Horizontal Mini-Probe Socket, HP Part Number 1250-1737
PC Board Vertical Mini-Probe Socket, HP Part Mumber 1250-1918

® @ B ® B & O @ © 9

Operating The oscilloscope is operated in a normal lab or bench environment

Environment without any additional considerations. Note the non-condensing humidity
limitation in the list of characteristics supplied in this manual,
Condensation in the instrument cabinet can cause poor operation or
malfunction. Protection should be provided against temperature extremes
which cause condensation,

Storage and Shipping The oscilloscope may be stored or shipped in environments with the
foliowing limitations:

o Temperature: -40° Cto +75°C(-40°Fto + 158°F)
e Humidity: Up 1o 90% at 65° C (149° F)
¢ Altitude: Up to 15,300 meters (50,000 feet)

if the oscilloscope is being shipped to a Hewlett-Packard Service Center
for service or repair, attach a tag to the instrument identifying owner,
address of owner, complete instrument model number and serial number
and a description of required service,

instrument Setup HP 545058/54506B/54510B/545128
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If the original packaging material is no longer available, identical packing
material is available through local Hewlett-Packard offices. Mark the
container FRAGILE to ensure careful handling. In any correspondence,
refer to the instrument by the model and serial number.

Rear Panel The rear panel of the oscilloscope contains the power input, voltage
selector module, external connectors, intensity adjustment, and calibrator
protection switches as shown in figure 2-1.

Power Requirements The oscilloscope requires a power source of either 115 or 230 Volts ac,
— 25% to + 15%; single phase, 48 to 66 Hz; 200 Watts maximum power.

Voltage Selector and

Powar Input Fuse Module Intensity
] }
O
|
!_ _f i
= fi gy
8]
__4LO
/
DC Calibrator Qutput HP-IB Connector
Probe Compensation Catibration Protect Swiich
AC Calibrator Cutput
Figure 2-1. Oscilloscope Rear Panel
HP 54505B/545068B/545108/54512B Instrument Setup
Front-Panesl Reference 2-3
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Selecting Line Voltage The fuse module is set at Hewlett-Packard to the line voltage used in the
country of destination. Check the setting of the fuse module to verify it is
in the correct position for the voltage to be used. If the setting needs to be
changed, use the following procedure.

CAUTION

BEFORE APPLYING POWER TQ THE INSTRUMENT, BE
SURE THE FUSE MODULE IS SET TO THE CORRECT
LINE VOLTAGE POSITION. Severe damage will occur if the
line voltage is not properly set.

Change the fuse module position by pulling the fuse module out and
reinserting it with the appropriate arrows aligned.

s Carefully pry at the top center of the module as shown in figure 2-2,
until it can be grasped and pulled out.

Figure 2-2. Selecting Line Voltage

instrument Setup HP 54505B/545068/54510B/545128
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Verilying the Fuse I it is nccessary to check or change fuses, remove the fuse module and
look at each fuse for its amperage and voltage ratings.

115V 230V
3.0AFUSE 30AFUSE

Figure 2-3. Checking for the Correct Fuse

WARNING

SHOCK HAZARD!

BEFORE CONNECTING THIS INSTRUMENT TO
MAINS POWER OR LIVE MEASURING CIRCUITS, the
protective earth terminal of the instrument must be connected
to the protective conductor of the (Mains) power cord. The
Mains plug must be inserted in a socket cutlet provided with a
protective earth contact. The protective action must not be
negated by the use of an extension cord {power cable) withour
a protective conductor (grounding). Grounding one
conductor of a two-conductor outlet does not provide an
instrument ground,

Power Cord The HP 545058, HP 54506B, HP 545108, and HP 545128 are Safety Class
1 instruments with an exposed chassis that is directly connected to earth
via the power supply cord to meet IEC Standard 348. These instruments
are provided with a three-wire power cable. When connected to an
appropriate ac power outlet, this cable grounds the instrument cabinet,
The type of power cable plug shipped depends on the country of
destination. Sece figure 2-4 for available power cords.

HP 54505B/545068/54510B/545128 - Anstrument Setup
Front-Panel Reference 2-5
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Figure 2-4. Available Power Cords
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Intensity Control  Once the oscilloscope has been turned on, the display intensity can be
adjusted, if necessary. The intensity is adjusted with the Display Intensity
control on the rear panel.

Figure 2-5. Intensity Control

Air Flow The oscilloscope must have unrestricted air flow for the fan and
Requirements  ventilation openings in the rear panel. The oscilloscope may be stacked
under, aver, or between other instruments provided the the other
instruments are adequately cooled.

HP 545058/545068/545108/545128 instrument Setup
Front-Pane! Reference 2-7
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Con necting The oscilloscope is equipped with an HP-1B connector on the rear panel.
External This aliows a direct connection to an HP-IB compatible printer, plotter,
or external controller,

Connect an HP-IB cable to the oscilloscope and any HP-IB compatible
device. Tighten the HP-IB cable with the captive screws of the cable to
avoid disconnecting the cable.

Figure 2-6. Connecting External Equipment

The oscilloscope must be properly addressed to communicate with the
connected device. The oscilloscope’s HP-IB address is set in the HP-IB
submenu. See "HP-IB Menu” in Chapter 12 for detailed information.

Equipment
N( ° n n
il
|
i
i
L
[e]
=m0
-instrument Setup
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Front-Panel Overview 3

introduction to This chapter describes the functional sections of the oscilioscope front
the Front Panel panel. The explanation of each area also contains their interaction with
cach other and provide a basis for applications and usages.

The front panel is separated into nine functional areas.

Function Keys Line Switch  System Coniral  Setup
- \ \ \
[ Y Jon o sommomes 1 U

s &' OO | O3

7 5] 18

O oooogl O

¢y \p=—2tdls

e g o e fum Y =
. fm: OO
P — Ao D80
Q‘ mY felnlnls

S / (e R AR O M=)

— =0 & © @
7 7 7z ! N
/ S e 1
Display Menus Entry Devices  Inputs Probe
Terminals
Figure 3-1. Oscilloscope Front Panel
HP 54505B/54506B/545108/54512B Front-Panei Overview
Front-Panel Reference 31
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System Control

The SYSTEM CONTROL keys are located along the top of the
oscilloscope to the right of the display. This section controls the foliowing
functions:

» Controlling display and acquisition
& Selecting local control
e Activating hardcopy

Selection of any key in the SYSTEM CONTROL section causes the
oscilloscope to execute that command immediately.

T e?  SYSTEM CONTROL

Tes =
i \,lm_j!c;:);_m@:] E
O oOooom O
/ /,/// - ] e N -

/2
/ % [ ] an) -
ey
Y O | e5ad @

=l OEO)
W\ A

Figure 3-2. Systern Control Section

RUN/STOP Key The RUN/STOP key toggles the acquisition status of the oscilloscope. If

Front-Panel Overview
32
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the oscilloscope is currently running (the current status is displayed in the
the top left corner of the display in the message field), the instrument is
placed in the stopped mode. In this mode, normal acquisition is stopped
and the last acquired data is displayed. If the oscilloscope is stopped, it is
immediately changed to another mode (for example, unning, awaiting
trigger, or auto-triggering).

HP 54505B/545068/54510B/545128
Front-Panel Reference



SINGLE Key The SINGLE key activates the acquistion system for one trigger event,
One acquisiton is made and displayed; then the data acquisition and
display cycle is stopped. In repetitive mode, this single acquistion is
superimposed on the current displayed data. 1f the display has been
cleared before the SINGLE key is pressed, only one acquisition is
displayed.

CLEAR DISPLAY Key The CLEAR DISPLAY key clears the display and resets all associated
measurements. If the oscilloscope is in the stopped mode, all data that is
currently displayed is erased. If the oscilloscope is running, all datais
erased; however, new data is displayed on the next acquisition, The
RUN/STOP and SINGLE keys are not affected.

The RUN/STOP, SINGLE, and CLEAR DISPLAY keys have a
relationship that make it possible to manipulate data acquisitions and view
one, two, or several acquisitions. It is possible to stop acquiring data, to
clear the display, and to capture one acquisition for evaloation.

LOCAL Key The LOCAL key sends a return to Jocal control message to the HP-IB
interface and returns control to the front panel. This key can be locked
out if a local fockout command is executed over the HP-IB.

This is the only front-panel key that remains active while the oscilloscope
is in remote operation, if it has not been locked out.

HARDCOPY Key The HARDCOPY key executes an immediate hardcopy of the currently
displayed data on a compatible plotier or graphics printer and stops all
other oscilloscope functions while printing.

The oscilloscope must be in the talk only mode, and the hardcopy device
must be in the listen always mode. Setup of the hardcopy options is
accessed in the HP-1B submenu (see Chapter 12, "Utilities Menu").

Selection of any key aborts the hardcopy action.

HP 54505B/545068/545108/545128 Front-Panel Overview
Front-Panel Reference 33
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S@%&p The SETUP section controls the following display information:

e AUTOSCALE for automatic scaling of the waveform display area
® SAVE and RECALL setups
o Quick access to channel, function, and trigger information on the

SHOW screen
(e SETUP T
ATO- |
SCAE |
o)
SAVE |
Lo !
Joo -ql s Y — ;-
SIEEEIE
/}2/ //// 0 :
15 oooo O
EEES
Y/ ; O | oo
) 0 I O i | | @ =@
=
Figure 3-3. Setup Section
- From-Panel Overview HP 54505B/54506B/54510B/545128
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AUTOSCALE Key

AECALL Key

This key causes the oscilloscope to evaluate all input signals and set the
correct conditions to display the signals. When AUTOSCALE is pressed
the following conditions are set:

Vertical sensitivity on all channels (if applicable)

Vertical offset on all channels (if applicable)

Trigger edge mode, positive stope, and proper trigger level for the
trigger source

Sets to minimum persistence when in normal display and repetitive
acquisition modes {single persistence in real time acquisition mode)
Time base delay to 0.0 seconds

Time base reference to center

Time per division

Autoscale also includes a soft reset which performs the following:

e 8 @ &6 & & o a8 & O

Turns off AVAV (y/x) markers

Turns off all measurements

Turns off measurement limit test

Turns off waveform compare test

Turns off sequential single shot

Turns off waveform math functions

Turns off waveform/pixel/multiple memory display
Turns off statistics

Turns off conneci-the-dots

Sets holdoff to 40 ns {minimum value)

The previous oscilloscope settings are stored in volatile memory
RECALL 0. To undo the antoscale function, press RECALL 0.

The RECALL key has three primary functions:

e

Pressing the RECALL key and then selecting 1 through 9 caunses a
recall of a previously saved setup configuration.

Pressing RECALL ¢ will recall the configuration the oscilloscope was
set at before an autoscale, recall, or setting up ECL/TTL preset. The
current configuration is automatically saved in memory 0 before any
of these actions.

HP 54505B/545068/545108/545128 Front-Panel Overview

Front-Panel Reference
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e Pressing RECALL CLEAR resets the instrument and returns the
oscilloscope to default/power-up settings shown in table 3-1.

SAVE Key The SAVE key immediately stores the oscilloscope setup configuration in
nonvolatile memory. Press SAVE, and then select a save register: 1
through 9. An advisory is displayed above the waveform display area
indicating the sctup configuration has been saved. Note that regester 0 is
not available, as the oscilloscope uses this register to store the current
configuration before executing an autoscale, recall, or ECL/TTL preset.

SHOW Key The SHOW key accesses the following information:

Channel scaling
Channel offset
Channel coupling
Channel impedance
Probe attenuation
Trigger mode

Trigger source
Trigger level

Math function operation
Math function scaling
Math function offset
Memories

® @ @ 9 & ¢ © & B & ® ©

Pressing the SHOW key toggles between the currently selected menu and
the SHOW screen.

Front-Panel Qverview HP 545058/545068/545108/54512B
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Menus

HP 54505B8/54506B/54510B/545128

Froni-Panel Reference

The MENUS section consists of nine keys:

& & & @ & & © & @

TIME BASE
CHAN

TRIG

DISPLAY

AYAV (y/x)
WFORM MATH
WFORM SAVE
DEFINE MEAS
UTIL

Each of these menus is discussed in the following chapters.

P 1 MENUS C
Log ) (o] [me] fowme) [50]
FHREEEEE AR
e p | O Sol[g]
/ 4 o Y8888 2
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A 4 o looow o
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Figure 3-4. Menus Section
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Entry Devices The ENTRY device section contains a multifunction numeric keypad, a
selection knob, and FINE key.

Figure 3-5. Entry Section

Numeric Keypad  The keypad is for direct numeric input, To input known values directly,
press the associated softkey Lo activate the desired field on screen, and
then select the units with the numeric keys. For example, do the following
steps to set the vertical sensitivity to 500 mV:

& Select V/div in the Channel menu {o ensure it is the active field
(displayed in full-bright)

e Press5,0,0, mV ia sequence.

Front-Panel Overview HP 545088/5450603/545108/545128B
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Knob

FINE Key

Probe
Terminals

input

The blue key on the numeric keypad selects the alternate function when
pressed before a numeric key on the front-panel keypad. The alternate
function of the keys on the top (blue text) are automatic measurement
functions. The CLEAR key clears any selections made for the active field.

The knob changes values within each function. It increments, decrements,
or toggles the selection in the active field or function. The current
selection is displayed in full-bright in the displayed menu area.

The FINE key changes the increment and decrement sequence. Instead
of sequencing in the normal sequence, the values increment/decrement in
more precise values. Use this feature when the normal sequence is too
coarse for precision measurements or settings,

When the oscilloscope is operating in the fine mode, the word fine is
displayed in the lower right corner of the CRT.

Two terminal studs provide a 500 Hz square wave used for probe
compensation. Signal is present when AC BNC probe comp is selected in
the Ulility Menu. See Chapter 12, "Utility Menu,” for more information.

The input section consists of connectors for signal input. Channel inputs 1
and 2 (HP 54505B/54510B), or 1 through 4 (HP 54506B/54512B) select

1 MQ or 50 Q input impedances. Each is shuated by approximately 7 pF
at the inpat BNC with 2 maximum input voltage of 250 V (> 50 mV/div
range). See Appendix B, "General Information,” for specifications on the
input channels.

HP 54505B/545068/545108/545128 Fromt-Panef Overview

Front-Panel Reference
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Line Switch The line switch is located on the front panel. Turn on the oscilloscope by
pressing the switch in. The green LED illuminates when the oscilloscope
is set to on. The push switch position is labeled 1 and 0, corresponding to

on and off, respectively. LWE

7 qalji==l=lninl =}
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Figure 3-6. Line Switch
Dispiay The display section contains the screen and function keys.

The vertical column on the right side of the screen is the function display.
The functions that are displayed at any one time correspond to a softkey.

e Numeric key fields displayed in full-bright video are changed by
either numeric keys on the keypad or the knob. When these functions
are.not active, they are displayed in half-bright; when displayed in
full-bright they are active.

e Non-numeric ficlds displayed in haif-bright video toggle with the
corresponding function key. These fields are displayed in half-bright,
but are active for the function keys.

“Front-Panel Overview HP 54505B/5450688/54510B/545128
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FUNCTION KEYS  DISPLAYED
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Figure 3-7. Function Keys

instrument The oscilloscope has two methods of instrument reset.
Reset

e A key-down power up is a hard reset of the oscilloscope. It is done by
pressing and holding any front panel key while cycling power. If input
signals are not present, the oscilloscope will power-up displaying a
bascline in the SHOW screen and set to all default seitings (see table
3-1).

o RECALL CLEAR performs a soft reset of the oscilloscope. All
default conditions are set {(see table 3-1). RECALL CLEAR is the
same as a key-down power-up except the previous menu selections
are retained.

HP 54505B/545068/54510B/545128 Froni-Panel Overview
Front-Panel Reference 311
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Table 3-1. Reset Default Conditions

Timebase Meng
Time/Div
delay
reference
repetitive/realtime
sequential

Channel Menu
Channel 1
Channel 2
Channel 3 (HP 545068 and
Channel 4 HP 545128 oaly)
Volts/Div
offset
coupling
impedance
probe attenuation

Trigger Menu
Trigger
Mode
source
slope
noise reject
holdoff

Dispiay Menu
Mode
persistence
# of screens
off/frame/axes/grid
connect dots

100 us/div
0.00000 s
catr
realtime
off

on
off

off

off

500 mV
0.00000 V
dc

1M ochm
1.600:1

auto

edge
Channel 1
positive
off

40 ns

realtime
minirmum
1

axes

off
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Table 3-1. Reset Default Conditions (continued)

AYAY (y/x) Marker Menu
markers off
Waveform Math Meau
f1 off
f2 off
f3 off
4 off
chan/mem chan1
cperator +
chan/mem chan 1
function sensitivity 1.60 V/div
function offset 0oV

Wavelorm Save Menu
waveform/pixel/multiple/mask]  waveform

nonvolatile ml

display off

source chan 1

protect off
Define Meas Menu

measure/def/limit/compare measure

confinuous on

statistics off

rms ac
Utility Meau (System submenu)

clicker on

ACBNC probe comp

interpolation on
Utility Menre {HP-IB submenu)

address/talk® address

address* 7

*at key-down power up, not changed during Recall Clear

HP 54505B/545068/545108/545128 Front-Panel Overview
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Timebase Menu 4

Introduction to This chapter contains a description of the TIMEBASE menn and how the
the Timebase entire horizontal display and parameters are controlled with this menu.

TIMEBASE
: _._:'.;E TIME
Div

detay !

reference
laft f cntr E right

TIMEBASE
A0 g g
500 kSa/s
delay

rapatitive
realtime sequential
off ! on

— sequential ——
BEEE on

# of points

# of segments
Figure 4-1. Timebase Menu

Time/Div Key The time/division function controls the time scale on the horizontal axis
from 1 ns/div {S00MSa/s HP 54505B/54506B or 1 GSa/s
HP 54510B/54512B to 5 sec/div (10 Sa/s). The main time base is
incremented and decremented in a 1-2-5 sequence. The FINE key does
not affect the time base settings while the acquisition is running,

This key affects the sample rate at which the scope aquires data. The
sample rate for the selected time/div setting is displayed below the
time/div field. In the realtime mode and with the acquisition stopped, this

HP 545058/54506B/54510B/545128 Timebase
From-Pane! Reference 4-1

Download from Www.Somanuals.com. All Manuals Search And Download.



Timebase
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Acquisitions are not displayed until all data is available (similar to normal
acquisitons) to display. The advisory, running, is displayed as the write
cycle to the sereen is executed and displayed data is updated.

For sweep times greater than or equal to 20 ms/div, the advisory n sec
(prestore) is displayed while pretrigger data is collected and n sec
{poststere) is displayed while posttrigger data is collected. This ECSSAge
indicates the time needed to complete acquisition where n is the
remaining time (in seconds, s) and continues to countdown until the time
has elapsed. The advisory running is displayed after all data is collected
and the write cycle to the screen is executed.

The total time acquired and the sample rate are dependent on the time
base setting. Listed below are the total acquisition times and the sample
rate for each timebase setiing in realtime mode.

TIMEBASE TOTAL TIME SAMPLE RATE
ACQUIRED (real time)

1ns — 50 ns/div 8us 500MSa/s (MP 54505B/54506B)

1ns — 50ns/div = Bus 1GSa/s (HP 54510B/54512D)

100 ns/div 16us 500 MSa/ss

200 ns/div 32 us 250 MSa/s

560 ns/div 80 us 100 MSa/s

1 us/div 160 us 50 MSa/s

2 us/div 320 us 25 MSa/s

5 us/div 800 us 10 MSa/s

10 us/div 1.6 ms S5 MSass

20 us/div 32ms 2.5 MSa/s

50 ws/div Bms 1 MSa/s

100 us/div 16 ms 500 kSa/s

260 us/div 32ms 250 kSa/s

500 vs/div 80 ms 100 kSa/s

1 ms/div 160 ms 50 kSa/s

2 ms/div 320 ms 25 kSa/s

5 ms/div 800 ms 10 kSa/s

10 ms/div 16s 5 kSafs

20 ms/div 32s 25 kSafs

50 ms/div 8s 1 kSa/s

160 ms/div 165 506 Sa/s

200 ms/div 325 250 Sa/s

500 ms/div 80s 100 Sa/s

1 s/div 160s 50 Safs

2s/div 30s 25 Safs

5 s/div 800s 10 Sa/s

HP 54505B/54506B8/54510B/545128
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deiay Key Selecting delay assigns delay as the active function. When delay is set to 0
the trigger event occurs at the delay reference point. Positive delay
indicates time after trigger and negative delay indicates time before
trigger. Therefore, a delay setting of -50 ns indicates that the trigger event
occurs 50 ns after the delay reference point. In the real-time mode and
with the acquisiton stopped, delay controls the pan feature (see the pan
and zoom exercise in this chapter.)

reference = trigger event + delay

reference Key The reference key changes the delay reference point to one of three
reference points:

e left
e cntr (cenier)
e right

If delay is set to 0 and reference to center, the reference point consists of
pretrigger data to the left and posttrigger data to the right.

NOTE

The time from trigger changes with the delay setting and is
displayed at the bottom of the waveform area at the left, center,
and right of the display.

HP 545058/545058/545108/545128 . Timebase
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repetitive/
realtime Key

repetitive mode

reaitime mode

Timebase
&4-4

The repetitive/realtime key sclects one of the two acquisition modes used
by the oscilioscope:

e repetitive acquisition
e realtime acquisition

See Chapter 7, "Display Menu," for more on acquisition modes.

The repetitive mode sets the oscilloscope to acquire data in the repetitive
acquisition mode (see Feeling Comfortable With Digitizing Oscilloscopes).
In this mode, the oscilloscope samples and displays data continuously; this
mode is useful when viewing a continuous waveform.

In the repetitive mode:

e The oscilloscope displays data collected from multiple acquisitions
from either or both channel inputs.

e Data from defineable multiple acquisitions can be averaged to
generate a display (when the avg key in the Display Menu is activated
when in the repetitive avg mode).

@ Data from each acquisition can be displayed for a definable period of
time (persistence in the Display Menu in the repetitive normal mode).

e Waveform records are established at 501 data points on all
time/division setings.

When in realtime mode the oscilloscope displays data collected during
successive single-shot acquisitions from any of the input channels. The
oscilloscope can make a single-shot capture simultaneously on all
channels. This allows simultancous, nonrecurring, or very low repetition
rate events to be captured at the same time.

HP 54505B/545068/54510B/545128B
Front-Panel Reference
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Mote

When reaitime is selected, the sequential key is displayed in the
off position. See sequential single-shot later in this chapter for
more information.

In realtime mode when the oscilloscope is stopped, some or alf of the 8K
waveform buffer memories (each channel has its own 8K buffer) can be

displayed. The disptayed signal is completely updated as each acquisition
is made,

The following graphics arc shown at the top of the display area and in
figure 4-2:

e memory bar - represents the displayed portion of the waveform record
e memory bar display line - represents the entire 8K waveform record

e "T"- indicates the trigger point’s location within the 8K waveform
record,

MEMORY BAR DISPLAY LINE SHOWS
WAVEFORM RECORD

4

T SHOWS
TRIGGER POINT

\ H
MEMORY BAR SHOWS
PORTION OF WAVEFORM

RECORD THAT IS BEING
S4111/EXBT DISPLAYED.

Figure 4-2. Display Memory Bar

HP 54505B/545068/54510B/545128 Timebase
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Sequential
Single-shot

segquential Key

Timebase
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Sequential Single-shot allows the user 1o define the acquisitions to be
captured and stored for specific active channels. Once the # of poinis per
acquisition and the # of segments to be captured are defined, the data is
captured and processed. Measurements, waveform math functions, and
pan and zoom features can all be performed on captured segments.
Viewing acquisitions (segment by segment, averaged, or envelope) is
performed using the display key. See Chapter 7, "Display Menu,” for
mor¢ information on dispiaying data.

Total sequential memory is 400k words allocated dynamically, so single
channel acquisition can use all 400k words, while 2 channel acquisition is
himited to 200k words per channel. Acquired data is not lost when the
sequential single-shot mode is exited,

Note

Sequential data is retained unless:

- another sequential single-shot capture is performed,
- failure data is saved to multiple memories,

- poweris cycled.

Sequential single-shot is only available when the oscilloscope is in realtime
mode. Once realtime is selected, the sequential key is displayed. Note
that this key is initially displayed in the off position (sequential single-shot
disabled), allowing normal realtime mode operation. When sequential
mode is sct to on, the following additional keys are displayed:

e # of points
e # of segments

Press this key to select the sequential single-shot mode. This mode is only
available when the oscilloscope is in realtime mode. Once selected, the
screen is cleared and the oscilloscope is placed in the stopped state to
allow sclection of acquisition parameters (poinis and segments).

Pressing the RUN key starts data acquisition. While the oscilloscope is
acquiring data, the screen displays "running”. If the oscilloscope is waiting

HP 54505B/54506B/54510B/545128
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# of points Key

# of segments Key

Memory Bar
Exercise

for a trigger, "ACQUIRING # XX" is displayed. Once the data has been
acquired, messages stating that the data has been captured and processed
are displayed. Press the STOP key to abort the acquisition process. See

Chapter 7, "Display Menuy," for information on displaying acquired data.

The # of points per acquisition (or segment) are specified (from 4 to
8000) by pressing the key and entering the desired value using the keypad
or knob. Note that 501 points are acquired for a normal screen display.

The # of segments are specified by pressing the key and entering the
desired value using ihe keypad or knob. Note that the maximum number
of available segments are displayed at the bottom of the key. This number
is dependent on the # of points and active channels currently sclected.
Entry is not allowed if all channels are off.

This exercise demonstrates the real time acquisition mode memory bar
and the ability to display signals that occur before and after the trigger
event of the displayed signal. The memory bar shows the portion of the
waveform record that is being displayed.

¢ Connect the oscilloscope rear-panel AC CALIBRATOR signal to
channel 1 with a coaxial cable.

¢ Disconnect any other signals that may be connected to other inputs.

e Press AUTOSCALE and then stop the acquisition with the
RUN/STOP key.

¢ Select delay in the TIMEBASE menu.

e Use the entry devices to vary the delay. The memory bar at the top of
the display moves with the delay reference changes. The memory bar
is shown in figures 4-3, 4-4, and 4-5.

Three different portions of the waveform can be viewed while the
acquisition is running as shown in figures 4-3, 4-4, and 4-5. Either left,
center, or right can be selected with the delay reference key in the
TIMEBASE menu.

HP 54505B/54506B/545108/545128 Timebase
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As  stoppan TIMEBASE
reacte listen R .

Jepelitive

e AR

saqueniial
| o o |

~5. 00000 s 956000 8 5.00000 s
.00 as/gly resitiag

4-3. Memory Bar at Center of Acquisition

When the acquisition is stopped, the display can be placed at any portion
of the waveform record by changing the delay value in the TIMEBASE
ment.

The delay value moves the 8K acquisition display relative to the trigger

point.
i ::::iﬁﬁllshn . TATERRSE
1y L 1.00 ne/div
T [ delay _——]
- 4.00000 &
! reference
i Taft SR right '
‘ lrtgeﬁtt}va
. anun;tzal
00000 ns 75.000C as 80. 0000 as
1.0G as/gty resilime
4-4. Memory Bar at Right of Acquisition
Timebase HP 54505B/54506B/545108/545128
4-8 Fromt-Panel Reference
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As the delay value is changed, the memory bar moves to the right or to the
left depending on a positive or negative delay value. Negative delay values
show pretrigger events and positive delay values show posttrigger events in
the acquisition display.

Ao stoppse TINEBASE
resots ligten o —————

refereance
‘ tort SRR rioht ’

~80. 0000 as ~75.0600 B3 ~70.0000 as
1,90 zs/dly resltise

#35. Memory Bar at Left of Acquisition

Singﬂe—sho& This exercise shows the single-shot capabilities of the oscilloscope.

Exercise Single-shot, in repetitive display mode, is used to build a waveform while
displaying the 500 megasample/scoond rate (HP 54505B/545068) or the
1 gigasample/second rate (HP 54510B/54512B). Single-shot, in realtime
mode, is used to compare interpolated with non-interpolated data.

The 500MSa/s or 1 GSa/s digitizing rate of the oscilloscope allows caplure
of very fast nonrecurring events, such as a microprocessor start-up
sequence. Error causing glitches that disrupt system performance can be
captured for analysis.

Single-shot in  Single-shot is used to build a waveform while displaying the 500MSa/s or
Repetitive Mode 1 GSa/s sample and digitize rate.

HP 54505B/545068/545108/545128 Timebase
Front-Pane! Reference 4-9
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NOTE

The 1GSals (HP 54510B/545F2B) rate is shown and described
in the following example. The S00MSa/s rate

(HP 54505B/54506B) will look identical, but requires more
acquisitions to build the same waveform.

e Connect the oscilloscope rear-panel AC CALIBRATOR signai to
channel 1 with a coaxial cable.

o Disconnect any other signals that may be connected to other inpats,
s Press AUTOSCALE.

s Inthe TIMEBASE menu, change time base to 10 ns.

¢ Set the acquisition mode to repetitive,

o Press the STOP/RUN key to stop acquisition.

e Press CLEAR DISPLAY key.

e Pressthe SINGLE and CLEAR DISPLAY keys alternately to display
and erase single-shot data.

Ao stepped TINEBASE
reanis Yisien

T

S— 1 GSa‘e .

rafarance

toty BBEE ragnt

R

Trenliibe

-5C.000 ns 0.0000¢ s 50.00¢ &
9.0 as/sdiv ropelitiva

4-6, Single-shot Waveform Built-up in Repetitive Mode

Timebase HP 54505B/54506B/545108/54512B
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e Press the SINGLE key repeatedly. The waveform fills in with each
single-shot addition to the waveform, as in figure 4-6.

When averaging is off:

e Data points on the display are not changed by new data when the

SINGLE key is pressed.

» Data stays on screen until the instrument setup is modified or
CLEAR is pressed.

When averaging is on:

e Data on screen is averaged with new data each time SINGLE is

pressed.
® Assume that enough data points have been acquired to satisfy the
number of averages set in the DISPLAY menu.

To view the 500MSa/s or 1 GSa/s digitizing rate:
e Press CLEAR DISPLAY key.
e Press SINGLE key.

The display shows a series of points 1 ns apart as in fignre 4-7. This 1 ns
separation is defined by the 1 gigasample/second digitizing rate.

40 stopped TINEBRSE
fesate iisten
RS
1 Gsase
dailay

reference
taft NG riont l

-50,000 nz C.QOOUU 2 0000 me
10.0 ns/div repsittlva

4-7. 1 Gigasample/second Digitizing Rate

HP 545058/545088/545108/545128 Timebase
Front-Panel Reference &-11
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MOTE

The HP 54505B/54506B will acquire at 500MSa/s and will show
points 2 ns apart.

To observe the limitations of single-shot in the repetitive acquisition mode:
@ Select the TIMEBASE menu and set time base to 1 ns.

e Press CLEAR DISPLAY and then SINGLE. Ten data points from
the input signal are displayed as in figure 4-8.

NOTE
The HP 54505B/545068 will display 5 data points.

Ao silopped TINEBASE
rzapte 1lstan - :

1 GSars
golay

refergnce
’ latt RS r!ua!l
IIII!I!I!IIIIIIII

-5.000 ns 000000 s 5.000 ns
1.00 nasdiy repetitive

48 Ten-point Waveform in Repetitive Mode
Single-shot in  In the realtime acquisition mode, the data is interpolated at faster time

Healtime Mode base settings for a more useful display. To observe the difference between
non-interpolated and interpolated data:

e Sclect realtime in the TIMEBASE menu,
e Press the CLEAR DISPLAY key.
o Press the SINGLE key. The waveform is displayed as in figure 4-9.

Timebase : HP 54505B/54506B/54510B/545128
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[
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——w/ TR
] sequential

)

o
>

«“5.000 s €.00000 § 5000 ns
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4-9. Ten-point Waveform in Realtime Mode

NOTE
The HP 54505B/545068 is five data points.

In the real time acquisition mode, the oscilloscope uses a digital
oversampling filter to provide a more continuous waveform display. It
automatically operates when there are less than 501 points on the display.

Sequentiai This exercise shows the sequential single-shot capabilities of the
Sing le-Shot oscilloscope. This mode is used to capture and display ten segments at
. 301 acquisition points of a signal connected to channel 1.
Exercise
¢ Connect the oscilloscope rear-parel AC CALIBRATOR signal to
channel 1 with 2 coaxial cable.
e Disconnect any other signals that may be connected to other inputs.
o Press AUTOSCALE key.
e Press TIME BASE key and select realtime mode.
HP 54505B8/54506B/545108/54512B Timebase
Front-Panel Reference 4-13
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& Sct time base to 10 ns/div.

e Set sequential key to on, set # ef points to 501, and # of segments to
10.

¢ Press RUN/STOP key to capture and process data.
s Press DISPLAY key, and set display to NORM.

@ Press segment # key, and turn knob to display all ten segments. Turn
knob past ten to view all scgments simultaneously.

Ap  slopped DISPLAY

repaie listen
§m avg  env ]

AT R r e e

|~ # of screens
[—M

connect dots

~5%0.000 ns 0.00000 s 50.000 ns
10.9 ns/diy resttine

fe?genis Currantty Included: sore exclude

- fnciude

Figure 4-10. Sequential Single-Shot

Timebase HP 545058/545068/545108/545128
4-14 Front-Panel Reference
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Pan and Zoom

Pan and Zoom

Pan and zoom features are available in the realtime acquisition mode and
operable only when the acquisition is stopped. Applications that require
precise evaluation of low repetition rate signals, such as radar and
transponder pulse trains, are simplificd by zooming and panning on
single-shot data.

Zooming cither expands or compresses the acquired waveform on the
horizontal axis of the display. It is controlled by the time base time/div
control for expansion, magnification, or compression of a single-shot
waveform in the real time acquisition mode. Decreasing time/div
expands the waveform and is referred to as "zooming in." Increasing
time/div compresses the waveform and is referred to as "zooming out.”

Panning is moving the acquired waveform horizontally on the display. It
is controlled by the time base delay control. Increasing the delay moves
the waveform to the left and increasing the delay moves the waveform to
the right.

This exercise shows how the time base is used to zoom in on and zoom out

Exercise of a single-shot waveform. The delay time base is then used to pan the
waveform horizontally on the display.
o Using a coaxial cable, connect the rear-panel AC CALIBRATOR
signal of the oscilloscope to channel 1.
e Press AUTOSCALE. The rear-pan¢l signal is displayed on screen as
in figure 4-11.
Zooming  In TIMEBASE menu, select realtime acquisition mode,
e Press RUN/STOP key to stop the acquisition.
® Press CLEAR DISPLAY key to clear the screen.
HP 54505B/545068/545108/545128 Timebase
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~5. 00000 Bs ¢.00000 5 5. 00000 #s
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Edge

4 _f -305.5 ay

4-11. Rear-Fane! Signal Autoscaled

o Press the SINGLE key to acquire one data acquisition.
e Select time/division in the TIMEBASE menu.

e Rotate the front-panel knob. Inércas'mg time/div displays more of the
acquired waveform on the screen. Decreasing time/div zooms in on
the acquired waveform.

e Set time base to 20 ms/div. The entire acquired waveform is
displayed as in figure 4-12. The memory bar also shows that the
entire memory is on the screen.

® Set time base to 20 us/div to zoom in on the acquisition as in figure
4-13,

The oscilloscope uses a digital oversampling filter to fill in the waveform
for a more usable display at this sampling rate. The memory bar indicates
the portion of the acquisition that is displayed.

Timebase HP 54505B/545068/545108/545128
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4-12. Zooming In on the Acquisition

#e  stopped THEBASE
reaote listen R oo

___MM.M__.—“\/—’ sgquantlisl
o |

=160 000 us 0.004G¢ 3 03,000 ua
20.0 ussfdiv realtling

4-13. Zooming In on the Acquisition

Panning  Panning moves the acquisition left and right for analyzation of waveforms.
o Select delay in the TIMEBASE menu.

e Use the front-panel knob to increase and decrease delay.

HE 54505B/545068/54510B/545128 - Timebase
Front-Panel Reference 4-17
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As delay is increased, the acquisiton paus to the left because the window
is past the trigger point, as in figure 4-14.

Ao sttpped TIHERASE
regotle i{sten -
x iy
- reference
! teft EREE rignt ]
t +
N ropetitive
\ R ]
2\~w”’ﬂﬁ sgquentint
[::FE" . on
800 000 us 1. 00000 as 1.10000 es
20.0 us/div restlins

4-14. Panning to the Left

When the delay is decreased the waveform pans to the right as in figure
4-15. The data before the trigger point is being displayed.

Ao stoppea

TINEBASE
reacte 1isten -

_',-’ reference
b [un & r19m ]

repatrilvy
syl e

-—-\Vf sequenlisl
(= o |

~152.000 us ~52.000C us a8 0000 s
20.0 us/div reatliae

4-15. Panning to the Right

Timebase HP 54505B8/545068/545108/545128
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The memory bar moves to the left or right as the acquisition is panned.
Panning and zooming can be used concurrently to examine the
acquisition.

e Zoom out of the acquisition by increasing the time base.

o Seclect delay and use the knob to center the acquisition area of
interest.

® Zoom back in on the waveform of interest.

HP 54505B/545068/54510B/545128 Timebase
Froni-Pane! Heference 4-19
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Channel Menu - 5

introduction to The channel menu is a two-level menu that controls the vertical operation

Channels of the oscilloscope. This chapter describes the use of the input channels,
including vertical sensitivity, offset, coupling, impedance, attenuation, and
preset levels,

CHANNEL A
B 2 3 4
] (=] o [+
CHANNEL
off on
S 500 mV/div
PR 13 S
R e ofiset
’ Probe
R a\;c- :° ‘ 1.000 1
LF rej iim LF raj o
\ ECL
S0e DC i Ma 500 DC
} TFL f
) more proset | |
Bore preset probe
probs
Figure 5-1. Channel Menu
HP 54505B8/545068/545108\545128 Channel Mena
Front-Panel Reference &1
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CHANNEL Key

Vertical
Sensitivity Key

offset Key

Channel Menu

5-2 Download from Www.Somanuals.com. All Manuals Search And Download.

The top keyin the channel menu is for channel selection. This key
toggles between channels 1, 2, and external (HP 54505B/54510B) and
channels 1-4 (HP 54506B/54512B). When a channel is selected
(highlighted in inverse video), it can then be turned on. When a channel is
turned on, the small circle immediately below the channel number is
highlighted.

Note

1t is possible (o have one channel turmed on displayed, while
being in the vertical control menu of a different active channel.
When making changes, ensure you have the proper channel and
function selected, and that you are changing the channel you
intend to change.

The vertical sensitivity key is the third key from the top in the channel
menu. However, the ficld itself is not labeled; the current volts/division is
displayed with the units of the current selection. When this function 1s
selected, either of the entry devices can be used for data entry.

The range of the vertical sensitivity for the oscilloscope is from

1 mV/division to 5 V/division, Vertical sensitivity changes in a 1-2-5
sequence with the knob. When the front-panel FINE key is selected, fully
calibrated vernier adjustments can also be made using direct keypad entry
or the knob. The current vertical sensitivity is shown at the right of the
waveform display when the SHOW key is pressed.

When offset is selected, the trace can be moved up or down with the knob
or the keypad. Offset moves the voltage level at mid-screen.

Offset moves the displayed signal up or down, similar to the vertical
position adjustment on an analog oscilloscope. However, because this

HP 54505B/545068/54510B/545128
Front-Panel Reference



oscilloscope has a true dc offset at the froni end, it provides a much wider
offset range. The offset voltage (referenced to the vertical midpoint of the
waveform display) is shown at the right of the waveform display when the
SHOW key is pressed.

Cou phﬂg K&y The coupling key has several selection variables:
e dc
¢ dcBWlim
e ac
& acBW lim
e acLFreject

When dcis selected, 1 MQ and 50 €2 dc input impedances are available
as choices for input impedance. When ac is selected, only 1 MQ s
availabie for input impedance.

Bandwidth limit is switchable with the different combinations of the
coupling function. Bandwidth limit reduces the effective dc bandwidth to
about 30 MHz. Ac coupling provides a high-pass filter that rejects
frequencies below about 10 Hz, The LF reject provides a high-pass filter
rejecting frequencies below about 400 Hz. Bandwidth Limits and LF reject
filters reduce the noise in all vertical paths (channels), and also the

HP 54505B/545108 trigger path.

Bnput Input impedance is 1 M£2 for ac coupling and selectable 1 MQ or 50 Q de
Impedance when dc coupling is selected in the coupling function.

HP 54505B/54506B/545108\54512B Channel Menu
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Download from Www.Somanuals.com. All Manuals Search And Download.



more preset
probe Key

CHANNEL (HORE)

ECL

TTL

probe key

Channel Menu

54

The more preset probe key toggles between the two levels of the channel
menu,

The probe key selects probe attenunation with a range of 1000:1 to
0.9000:1. Attenuation is adjusted by either knob or eniry keypad. When
the knob is in coarse mode, adjustments are incremented or decremented
in the 1-2-5 sequence. When in fine mode adjustments are in 0.1
increments,

Probe attenuation affects scaling factors for the display, not sensitivity at
the input.

Probe attenuation is calibrated in the Utility menu. See Chapter 12,
"Utility Menu," for information on probe calibration.

Atienuation factors are saved with the front panel setup.

HP 54505E/54508B/545108/545128
Front-Panel Reference
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ECL Key

TTL Key

The ECL. key sets the oscilloscope 1o levels optimized for ECL circuits:

e V/Div: 200 mV/div (400 mV/div if # of screens is 2, and 800 mV/div if
# of screens is 4)

offset: —-13V

coupling: dc

impedance: 1M ohm

Trigger level: —1.3V

Trigger slope: no change

® @ @& & @

RECALL 0 returns the menu to the previous settings.

The TTL key sets the oscilloscope to levels optimized for TTL circuits:

e V/Div:1V/divi{2V/div i # of screens is 2, and 4V/div if # screens
i54)

offset: 2.5V

coupling: dc

impedance: IM ohm

Trigger level: 1.4 V

Trigger slope: no change

@ & % & @

To retarn to the previous setfings press RECALL 0.

HP 545058/54506B/545108\54512B8 Channel Menu

Front-Panel Reference

§-5

Download from Www.Somanuals.com. All Manuals Search And Download.



Download from Www.Somanuals.com. All Manuals Search And Download.



introduction to
the Triggers

Trigger Menu

The trigger modes of the oscilloscope provide many distinctive techniques
to trigger and capture data. The triggering capabilities range from simple
edge triggering o logic triggering on multiple signals.

This chapter contains descriptions of the triggering modes, and
explanations on how to use them, and exercises detailing some real life
applications. The oscilloscope has six triggering modes:

Edge
Pattern
State
Delay
TV
Glitch

& @ & & & @

Trigger Mode
Interaction

trig’d/auto Key

The trigger level (threshold) for each channel is set in the edge trigger
menu and is independent for each channel. It is carried over to all other
modes, except the TV and glitch trigger modes. These levels are
important settings because the high and low levels in the pattern, state,
and delay modes are defined as being greater than or less than the trigger
level.

The levels for TV and Glitch trigger modes are special cases and are set in
the appropriate trigger menu.

The trig’d/auto selection toggles between the two trigger modes. The
current selection is displayed in inverse video. This field is available in all
trigger menus.

In the trig’d mode, the osciiloscope does not display data until ail of the
trigger requirements are satisfied. While waiting for the trigger
requirements, the message awaiting trigger is displayed. In the auto

HP 54505B/54506B/54510B/545128 Trigger Menu

Front-Panei Reference
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Edge Trigger
Mode

EDGE TRIGGER

gl patt state
deley tv g%itch‘

— SOUNLE s

EF 2 3 4 LINE

~ Noise reject -
BokEs on

— hotdoff ——
time EENBEETTORE

Trigger Menu

mode, if a trigger is not found, a trigger is gencrated and acquired data is
displayed. A status message is displayed in the upper left corner of the
screen.

The edge trigger mode has the following selections:

@ 8 @ 9 @

Trigger source
Trigger level adjust

Slope

Noise reject

Holdoff

EDGE TRIGGER

!—_' source

1 2 3 4|LINE
—{ adjust canter

£/

-

noise reject

holdoff

Figure 6-1. Edge Trigger Menu

HP 545058/54506B/54510B/54512B
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source Key The source key selects the trigger source. The options are channels 1 or 2,
external, or line trigger for the HP 54505B/54510B and channels 1
through 4, or line trigger for the HP 54506B/54512B. The current
selection is highlighted in inverse video. When LINE is selected, the
oscilloscope triggers using the line voltage and the remaining menu
choices are removed.

tevel Key The level key sets the trigger level. The range on this function is = 12
divisions from center. It provides flexibility for setting exact triggering
potnts and specifies levels used in the more sophisticated triggering
modes. The center can also be selected with centered.

sfope Key This ficld is not labeled, however, the available selections are graphic
representations of the rising edge and falling edge. The current selection
is highlighted in inverse video.

noise reject Key Turn noise reject on for triggering on noisy signals without the problem of
false triggering.

holdoff Key Pressing the hoidoff key assigns the entry devices to control holdoff.
Holdoff disables the trigger circuit for a selectable time period or number
of events after the trigger event. Holdoff is selected in 20 ns time
increments, from 46 ns to 320 ms or in number of events from 2 to
16 000 008. Time and event are toggled with the knob. Events are
number of patterns (patrn), state (state), or edge and tv (edge).

HF §545058/54506B/54510B/545128B Trigger Menu
Front-Panel Reference 6-3
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Edge Tr igges' This exercise sets up the oscilloscope and a signal generator to view some

(Wﬁﬁh Ho 5d0ﬁ) of the features of the edge trigger. Holdoff is used 1o gain a stable trigger.
. While this technique is not necessary for most applications and

Exercise waveforms, it is useful for many non-recurring and irregular waveforms.

Instrument Setup  Follow the instructions for setting up the signal generator. The signal for
this exercise is a burst pattern with two positive cycles that repeats every
5ps. Use an HP 8116A Pulse/Function Generator with the burst option
or a signal generator capabie of the same signal.

Make the following settings:

MODE: LBUR

RPT: 500 us

BUR: 2

FRO: 1 MHz

DTY: 50%

AMP: 1V

OFS: 2200 mV
QUTPUT: square wave

e & & & @& @& & o

Trigger Menu HP 54505B/545068/54510B/545128
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Oscilloscope Setup  Connect the the signal generator to the channel 1 input and disconnect all

other inputs.

e Press AUTOSCALE (see Figure 6-2),

e Select the DISPLAY MENU and set connect dots to on.

Ap  running
reasots takk

]

o

i

-5. 00008 us 6.00000 s 3.00000 us
.00 us/div rgpatitive

4 500 av/div
of(sel:-500.0 v
1.000: 1 Mg dc

Trigger Hode:
Edge

{ _F -180.0 sy

Figure 6-2. Two-Burst Waveform after Autoscale

¢ Select the TIMEBASE MENU and set the sweep speed to 500 ns/div.

e Set acquisition mode to repetitive.

The oscilloscope sets up the display parameters. It is now attempting to
trigger on the first rising edge of the two cycle burst.

e Enter the TRIGGER MENU and press the siope key.

The oscilloscope is now attempting to trigger on the first falling edge of
the two-cycle burst. Press the stope key again to trigger on the positive

edge.

HP 54505B/54506R/54510B/545128
Front-Panel Reference
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@

Mote

The signal generator is set for two 500 ns pulses. The display on
the oscilloscope appears to have three pulses. This is an
unstable trigger condition. The following steps explain this
condition and how (0 overcome it.

Ap running TINEBASE
rasote talk
o

100 H58/5

Fetgrance
vof t EERER right

| I a .

-2 50000 us 002000 3 2.50000 y¢
300 nssaty repptitive

6-3. Two-burst Pulse

Determining holdoff time. Change the time/div setting to 2 us/div.
Press RUN/STOP (STOP), CLEAR DISPLAY, and SINGLE. This
shows the period of the waveform. Since the oscilloscope is
recognizing two valid trigger events (edges, in this case) of the burst,
the holdoff time needs to be set such that it ignores the second pulse
in the burst. Using At (x) markers, the second edge can be found to
be about 1 g5 from the first edge. (See Chapter 8, "Marker Menu.")

Press the holdoff key.

Set holdoff to 1.04000 4 s, with keypad or knob.

HP 545058/54506B/54510B/54512B
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Ap o running EDGE TRIGGER

regecte telk
trig'd (EEEEES

EEEE rett state

3 deiasy tv glitch
source
R 2 3 4 LINE ]

B

noise reject
-2.500600 us G.00000 s 2. 50000 usl L

500 as/div repetitive

hoidoff

Tfire

Figure 6-4. Two-Burst Pulse w/Stable Trigger

The inpul signal to the oscilloscope has two 500 ns pulses. On the first
rising edge a trigger occurs and activates the holdoff timer. When the
holdoff time (1.04000 4s) has elapsed, the oscilloscope looks for another
trigger. The oscilloscope triggers on the first rising edge of the second
burst. Each trigger event occurs on a different pulse, and is consequently
an unstable condition.

By adjusting boldoff to wait until the rising edge of the second pulse
passes, the oscilloscope triggers only on the first rising edge and the signal
is stable. In this case the trigger is stable with approximately

1.04 us holdoff.

HP 54505B/54506B/54510B/545128 Trigger Menu
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Pattern Trigger
Mode

PATTERN TRIGGER
trig’d (TN

edge ELEWE state
delay tv glitch

~ holdoff
tine EEH

Trigoer Menu

6-8 Download from Www.Somanuals.com. All Manuals Search And Download.

The pattern mode defines a 3-bit (HP 54505B/54510B) or 4-bit

(HP 54506B/54512B) pattern for the oscilloscope to recognize and
generate a trigger event. When the inputs satisfy the trigger pattern and
conditions, the oscilloscope triggers and displays the desired portion of
the waveform.

The pattern mede is very useful for glitch detection (when greater than
20 ns) because the oscilloscope triggers on a glitch and displays the
resulting waveform. See "Glitch Trigger Mode" later in this section for
more information on glitch detection when occurrence is less than 20 ns.

PATT TRIGGER ‘

H X X X

when 1

- entared ;
holdoff ]
exiad l

-

prasant »

I
20.000 ns

- present <

50000 ns

i

range

> 20000 ns

< 50000 ns

Figure 6-5. Pattern Trigger Menu

HP 545058/545068/545108/545128
Froni-Panel Reference



pattern Key This is an unlabelled field. The display depicts the bit pattern. The active
field is displayed in full-bright and is changed with the knob. The function
key changes the bit selection of three levels:

e M- high
o L -low
e A -—don’tcare

The criteria for high is higher than the current trigger level, and low is
lower than the current trigger level.

The bit pattern represents all the oscilloscope inputs. The left-most bit
corresponds to channel 1 and the right-most bit corresponds to the
external trigger channel on the HP 54505B/54510B or channel 4 on the
HP 54506B/545128.

For example on the HP 54505B/54510B, if the pattern is LXH, the voltage
on channel 1 must be lower than the trigger level set for channel 1,
channel 21s don’t care so the input level is disregarded, and the external
trigger input must be higher than the trigger level set for external trigger.
If these conditions are satisfied by the inputs, then the oscilloscope
generates a trigger event.

Note

When any channel is not being used in the qualifier pattem, it
should be set as don’t care. The trigger level is still compared to
the no input channel and a high or low is determined. The only
true don’t care is X.

If the pattern XXX (HP 54505B/54510B) or X XXX (HP 54506B/54512B)
is selected, a trigger event does not occur because a trigger event is not
defined.

when Key This key controls five sets of conditions that must be satisficd to generate
a trigger event. These conditions are as follows:

¢ when entered: a trigger is generated on the first transition that makes
a pattern true. The pattern must be false and go true to generate the
trigger.

HP 54505B/545068/545108/545128 Trigger Menu
Froni-Panel Reference 8-8
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e when exited: a trigger is generated on the first transition that makes
the pattern false. The pattern must be true and go false to generate a
trigger.

® when present > : a trigger is generated when a trigger pattern is true
longer than a specified minimum time period. This time period is
specified in the next selection key that is activated when present > is
selected. The present > time ranges from 20 ns to 160 ms.

o when present < : atrigger is generated when a trigger pattern is true
less than a specified maximum time period. This time period is
specified in the next selection key that is activated when present < is
selected. The present < time ranges from 20 ns to 160 ms.

e range: this trigger condilion is a combination of present < and
present >. A trigger is generated when a trigger pattern is true for
longer than a specified minimum and shorter than a specified
maximum time period. These time periods are specified in the next
two selection keys that are activated when range is selected. The first
range time seiling must be less than the second range time setting.

holdoff Key The holdoff key assigns the entry devices to control koldoff. Holdoff
disables the trigger circuit for a selectable time period or number of
cvents after the trigger event. Holdoff is selected in time units, from 40 ns
to 320 ms and is incremented in 20 ns intervals or by number of patrn
(patterns) from 2 to 16 600 000,

Pattern Trig g'er This exercise demonstrates how to define the bit pattern and how it affects
Exercise the trigger and the resulting display.

Note

Set the trigger level for each trigger source while in the edge mode.
These trigger levels must be set before you go to the pattern mode,
OF proper triggering may not GCCur.

Trigger Menu HP 545058/54506B/545108/54512B
8-10 Front-Panel Reference
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Instrument Setup  To perform the following exercise use the HP 8116A Pulse/Function

Oscilloscope Setup

Generator, or another function generator capable of producing the same
1 MHz, 1 volt, square wave signal.

Set up the HP 8116A Pulse/Function Generator:

¢ Mode = NORM

¢ FROQ = 1.00 MHz

e DTY = 50%

e AMP =100V

e QOFS = .200mV

e Set the gencrator for a square wave signal

Connect the signal to a BNC tee on channel 1 using a I-meter coaxial
cable. Connect another 1-meter cable from the other side of the BNC tee
and terminate in 50  to channel 2 (HP 545058/54510B) or channel 3
(HP 54506B/54512B).

The extra cable length between channels provides a time delay between
the signals displayed on the oscifloscope. The propagation of a 1-meter
coaxial cable is approximately 6 to 7 ns. This time delay is used to
demonstrate the oscilloscope’s triggering capability.

o Press AUTOSCALE.
Set pp the oscilloscope as follows:

e Time base = 10.00 ns/div
delay = 0.00s
reference = cntr
acquisition mode = repetitive
¢ Channel 1
Vertical sensitivity = 400 mV/div
offset = -200.00 mV
de coupling
input impedence = 1M Q

HP 54505B/545068/54510B/545128 Trigger Menu

Front-Panel Reference
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e Channel 2 (HP 54505B/54510B) or Channel 3 (HP 545065/54512B)
Vertical sensitivity = 400 mV/div
offset = — 200.00 mV
dc coupling
input impedence = 50 Q
e Display
minimum persistence
2 screens
axes
e Trigger
Channel 1 level =~ 200 mV
Channel 2 (HP 54505B/54510B) or 3 (HP 54506B/54512B)
level = ~ 200 mV
Set the trigger mode to pattern.

Set the pattern to HLX (HP 54505B/54510B) or HXLX
(HP 54506B/54512B) as follows:

Press the function key until the first character is highlighted.
Turn the knob until the highlighted area is FL.

Select the next character in the patiern.

Continue vntil all characters are selected in the pattern.
Press the when key until entered is selected.

@ & 9 » 9

Ao running PATTERN TRIGGER

trig’s SRR

repotas tolk

dnlau“?vyulitch

H X “ X
when
[- i _.i_-_.!_i_'!---el ;_u_’[f

-50.000 ns C.00000 ¢ 80.000 ns

1.0 ns/dly repetitive
hatdolf

Figure 6-6. HXLX when entered Pattern

Trigger Menu HP 54505B/54506B/54510B/54512B

6-12 Download from Www.Somanuals.com. All Manuals Search And Download. Front-Panel Reference



Channel 1 is displayed in the top screen. To satisfy the conditions of the
bit pattern, channel 1 must be high (higher than the channel 1 trigger
level) or greater than -200 mV. When the signal on channel 1 goes higher
than -200 mV and channel 2 (or 3) is still low (less than -200 mV) the
pattern conditions have been satisfied as the signal is entering the trigger
conditions and the oscilloscope triggers.

® Press the when key and change the condition to when exited.

The oscilloscope triggers on the first transition that makes the bit pattern
false, 1n this case when channel 2 (or 3) goes high.

Ap running PATTERN TRIGGER
regote tatk

edge HEEES
dalay iv gllich

L £ ; ; : ; {

e

-
~50.000 ns 9.00000 s 50.000 ns
10.0 ns/div repetitive

haideffr
{ imeo [EEREEREY £

Figure 6-7. HXLX when exited Fattem

» Change the bit pattern to HHX (HP 54505B/545108) or HXHX
(HP 54506B/54512B) and select the entered condition.

HP 54505B/545068/545108/545128 Trigger Menu
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To satisfy this bit condition both channels must be high. The oscilloscope
does not trigger until channel 2 (or 3) goes high while channel 1 is high.

A runeing PATTERN TRIGGER
Faaoly lstx

biow

T + +
v

~3G.000 ns 000000 5¢.000 =as
10.0 agsragiw rapetitiva

hotants
l tine FORTETRES

Figure 6-8. HXHX when entered Pattern

e Change the trigger condition to when exited.

While channel 2 (or 3) is still high, and when channel 1 goes low, the bit
pattern is no longer true and the oscilloscope triggers.

Ae  running PATTERN TRIGGER
reacts taik L

gelay tv glitch

‘!‘-\_
. ™,
-50.00¢ ns G.00000 5 50.000 ns
0.0 ns/div repetjiive

holdotf

Figure 6-9. HXHX when exited Pattern

Trigger Menu HP 54505B/545068/545108/545128
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State Tfigg&f The state trigger mode is similar to the pattern trigger mode except that
Mode one channel is selected as a clock edge and the other trigger sources
define a pattern. When the pattern becomes true the oscilloscope triggers
on the next clock edge if the pattern meets setup and hold criteria.
STATE TRIGGER

irig'd [EElRE

sdge patt B STATE TRIGGER

delay tv glitch

W Z 3 4
~ - when I

i isfis not presont

BEXER s not LS holdoff
~ present

~ NOTAeT T ey

tine (BTN

Figure 6-10. State Trigger Menu

clock Key  Select any channel to be used as the state clock. Select the channel by
pressing the function key until the desired channel is highlighted. The
clock selection is reflected in the next ficld with an arrow, pointing either
up for a positive slope or down for a negative slope.

when Key The when key depicts the desired pattern. The displayed pattern shows
the arrow at the selected clock channel. The other trigger sources define
the logic pattern that must be satisfied to generate a trigger event using
the H, L, X convention described in the pattern trigger mode section of
this chapter.

HP 545058/545068/54510B/545128 Trigger Menu
Front-Panel Reference 6-15
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To change the pattern:
e Press the function key until the bit to be changed is highlighted.
e Rotate the knob until the desired setting is highlighted.

e Select the arrow to change the trigger slope, if necessary, and turn the
knob until the desired settings appear.

present Key A trigger event is generated on the selected edge when the pattern is true
and is present is selected, or a trigger occurs when the pattern is false and
not present is selected,

holdoff Key The holdoff key assigns the entry devices to control holdoff. Holdoff
disables the trigger circuit for a selectable time period after the trigger
event. Holdoff is selected in 20 ns time increments, from 40 as to 320 ms,
or for events (count of states) 2 to 16 600 600. Time and event arc toggled
with the knob.

State Trigger This exercise demonstrates how an input pattern is used to qualify a clock
Exercise edge as a trigger.

State triggering extends the logic triggering capability of the oscilloscope
by selecting one of the inputs as a clock and using the other inputs as
qualifiers.

This is useful when it is necessary to synchronize the display with a system
clock to detect a system state. For example, consider a synchronous
memory bus. The state trigger mode enables only those events that occur
when reading from a block of memory to be captured and displayed.

Instrument Setup  To perform the following exercise use an HP 8116A Pulse/Signal
generator or another signal generator capable of the same 1 MHz, 1 volt

square wave.

Trigger Menu HP 545058/54506B/545108/54512B
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Set up the HP 8116A as follows:

Mode = NORM

&

e FRQ = 1L.00MH=z
e DTY = 50%

e AMP =100V

e OFS = 2200 mV
L]

Set the generator for a square wave signal

Connect the signal to a BNC tee on channel 1 using a 1-meter coaxial
cable. Connect another I-meter cable from the other side of the BNC tee
to channel 2 (HP 54505B/54510B) or channel 3 (HP 54506B/54512B).

Oscilloscope Setup  The extra cable length between channels provides a time delay between
the signals displayed on the oscilloscope. The propagation of a 1-meter
coaxial cable is approximately 6 to 7 ns. This time delay demonstrates the
oscilloscope’s triggering capability.

¢ Press AUTOSCALE,
Sct up the oscilloscope as follows:

& Time base = 10.00 ns/div
delay = 0.00 s
reference = entr
acquisition mode = repetitive

¢ Chaanel 1turned on
Vertical sensitivity = 400 mV/div
offset = -200 v
dc coupling
input impedence = 1 MQ

e Channel 2 (HP 54505B/54510B) or 3 (HP 54506B/54512B) turned on
Vertical sensitivity = 400 mV/div
offset = -200 mV
dc coupling
input impedence = 50Q

HP 54505R/54506B/545108/545128 Trigger Menu
Front-Pane! Reference 6-17
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e Display

minimum persistence

2 screens

e Trigger

Channel 1 level = -200 mV

Channel 2 (HP 34505B/545108) or 3 (HP 54506B/54512B)
fevel = -200 mV

Set the trigger mode to state

e Setthe patternto 1L X (HP 54505B/54510B) or $XL X
(HP 54506B/54512B) as follows:

1. Press the function key until the first bit is highlighted.
2. Turn the knob until the highlighted area is 1,

3. Select the next bit in the pattern and select L or X,

4. Continue until all bits are sclected in the pattern,

e Press the when key until is present is sclected (see Figure 6-11).

AP running
resote

STATE TRIGHER

el |

tatk

- edge pett SEEE

] ; ; R datay tv glitch

g clock
1 2 3 4}

shen
$ xmxi

B 15 not

L. Y

prasent

]

~50.000 ng

Trigger Menu
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Figure 6-11. Channel 1 Clock XLX State
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Channel 1 is displayed in the top screen. To satisfy the conditions of the
bit pattern, channel 2 {or 3) must be low (lower than the channel's trigger
fevel) or less than -200 mV. When the signal on channel 1 goes higher
than -200 mV and channel 2 (or 3) is still low (less than -200 mV) the
pattern conditions have been satisfied, the oscilloscopes triggers.

e Change the bit patiern to  JLX (HP 54505B/54510B) or [ XLX
(HP 54506B/54512B) and select the is not present condition.

To satisfy this bit condition the clock channel must go low while channel 2
(or 3} is high. The oscilloscope triggers on the falling edge of channel 1
when the L on channel 2 (or 3) is not present,for example channel 2 (or 3)

is high,

Ao running STATE TRIGGER
rgnpte talk

adge psii BB
dalag tv gliteh

clock
i 2 3 4
Hhea
l; xnx'

L

prasent

~-56.00C ns 0.00000 s 50.000 ns
16.0 nssdiv repetitive

hotdaffl
[u-em]

Figure 6-12. Channel I Clock XLX Staie
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Deiay Trigger The delay trigger mode qualifies on a signal edge, pattern, or state, delays
Mode for a period of time (or occurrence of edges), and then triggers on a
selected edge from any source.

This trigger mode is versatile and accommodates most complex triggering
situations. It has the flexibility to select different trigger sources, delay
times, delay counts and then display various points of the waveform.

DELAY TRIGGER

irig'd gEeiEnE
DELAY TRIGGER
adge patt stats |
SEEET v glitch | ] quality on
ualify on
pat tmern edge J pa?tem ] siate
H X X X
~ when entered
2 3 4
) —'{ 1 2 3 4 clock }
K= ] —f Sy l —-f is present }
. deleay [FETH -
30.00 a - delay time
~ trigger on L ftrigger on
count
of _§ of %
Figure 6-13. Delay Trigger Menu
qualify on Key The qualify on key selects which mode to qualify the trigger before a delay
is defined. The qualify options are:
e edge
e patiern
2 state
Trigger Menuw HP 545058/54506B/54510B/545128
6-20 Front-Panel! Reference
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qualfify on edge  Sclect the edge qualifier and the next two function keys defines the
parameters. The next key is an unlabelled field that selects the channel to
be the source. The second key below the edge selection is the slope
selection.

qualify on pattern  When the pattern trigger option is selected, the next function key defines
the qualifier pattern. Defining a pattern is the same as in the pattern
trigger mode.

o  Highlight the bit to be changed by pressing the function key.
# Change the bit by rotating the knob.

After all bits have been selected, the active field is changed to the
condition field. This field sets conditions as in the Pattern Trigger mode:

when entered

when exited

when present > [time]

when present < [time)]

range > [time2] and < {timel]

® 8 & @ @

These settings activate the next field, as appropriate, so the specific time
parameters can be set.

qualify on state  If the state trigger option is selected the next two function keys define the
state conditions,

As in the state trigger mode, select the channel to define the state clock.
This selection is reflected in the pattern with an arrow and the slope is
depicted with the arrowhead pointing up or down. Use the function key
to move the highlighted bit to change the pattern. When the pattern is set,
the is/not present setting can be changed by moving the highlight to the
is/not present field label and pressing the function key again, When the
labelis highlighted, toggle the setting between is/not present with the
knob.

HP 54505B/545068/545108/545128 Trigger Menu
Front-Pane! Reference &2t
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delay Key This ficld selects between two delay options. To change between the time
and count options rotate the knob until the desired option is displayed in
the inverse video field.

DEL.AY TRIGGER

delay time disables the trigger circuit for a selected period of time, from
30 ns to 160 ms after the trigger has been qualified.

MNote

Time delay is not available in the time qualified pattern settings
of when present >, when present <, or range.

[ 4 ER © Press the function key until the highlight is on the first numeric field.
’ This field selects the amount of delay after qualification, ranging from
30 s to 160 ms.

30.0C ns

.. trigger on
count SO

DELAY TRIGHER
trig'd

delay count (delay by cdges) disables the trigger circuit for a selected
count from 1 to 16 000 600 after the trigger has been qualified. After the
edge pall siais seiec_ted count has been attained the oscilloscope looks for the user
BISE tv glitch specified trigger edge.

o

o Press the function key until the highlight is on the first numeric field.
This field to selects the number of edges to delay after the trigger has
been qualified (from 1 to 16 000 000).

® Press the function key once more to activate the rising edge/falling
edge option and select the desired edge with the knob.

. » Press the function key once more to highlight the third option field
on _§ of ¢ J and select the channel to delay on.

_ trigger on
E?W}F e Press the function key a fourth time to return to the first numeric field.
Trigger Menu HP 54505B8/54506B/54510B/54512B
§-22 Front-Panei Reference
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trigger on Key This key selects a specific edge to trigger on after the gualification and
delay conditions have been satisfied. AH other keys in this mena have
dealt with defining qualifying conditions, however, this field sets the
trigger point. This is another three position option switch.

e Press the function key to highlight the numeric field and select which
occurrence to trigger, using the knob to set the number (1 to
16 600 0060).

e Press the function key again and move the highlighted field to select
the slope. The knob toggles the selection between rising and falling
edge.

o Press the function key again and highlight the channel selection. The
knobd is used to change the channel selection.

b
Delay Trigger This exercise demonstrates how to use the delay trigger to trigger on the
Exercise exact point of a waveform. The exercise leads through setting up a

complex signal, setting up the oscilloscope, and changing settings and
counts for viewing various points on the waveform.

Instrument Setup  Sct up an HP 8116A (or comparable signal/generator) for a burst pulse
with ten bursts that repeats every 50 4 seconds.

Set up the HP 8116A Pulse/Function Generator:

¢ Mode = LBUR

e RPT = 30us

¢ BUR =10

¢ FRQ = 50MH:z

o DTY = 50%

e AMP = 1.00V

e OFS = -200mV

e Set generator for a pulse signal

Connect the signal to channel 1 of the oscilloscope.

HP 54505B/5450608/54510B/54512B Trigger Menu
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Oscilloscope Setup  The oscilloscope antoscales and displays this signal, however, for this
example make the listed triggering changes after autoscaling.

& Press AUTOSCALE,

Ao running

remote talk

b 500 mV/div

offsgl:~500.0 BY
£.0001 1 HQ dc

=10, 0000 us 0. 00000 s 10.0000 ys
2.00 us/diy repatifive Trigger Hode:

£dge

i £ -180.0 av

Figure 6-14. Ten Burst Puise after AUTOSCALE

Set up the oscilloscope as follows:

Press TIME BASE and select repetitive.
Press TRIG and sclect trig’d display.

Select delay trigger mode.
Qualify on edge and the rising edge of channel 1 as the source.

Select a delay time of 2.8 u s to gain a stable trigger.
Set trigger om to trigger on rising edge 1 of channel 1.

¢ P & & & @

This trigger setup qualifies on the first rising edge of the burst, delays
through the remaining portion of the burst, then triggers on the first edge

of the next burst,

HP 54505B/545060/545108/545128

Trigger Menu
Froni-Panel Reference
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¢ Press TIME BASE and set time/division to 500 ns.

Ap running TIMEBASE

repcte telk

e g

100 nSa/s

e

T : : eaHua B

R TV ——

~2.50000 us 0.00000 s 2.50000 us
S0C¢  ns/div repatlitive

Figure 6-15. Ten Burst Pulse w/Stable Trigger

e Return to the trigger menu and set trigger on count to 5. This tells
the oscilloscope Lo trigger on the 5th rising edge of the next burst (see
Figure 6-16).

ho running DELAY TRIGGER
resote talk

8dye pell siale
e tv gliich

R o Al R eiviai

qusiify on

B rettern
stole

I 2 3 4
"—Wm-rt-——;:_i-v:..u,‘}-rk
l B l
: delay tise
~2,50000 us 0.00000 2.50000 yg | TR
300 nas/div repetitive

trigger on

coun {_ RN
of § of 4§

Figure 6-16. Ten Burst Pulse Triggered on Puise 5

HP 54505B/545068/545108/545128 Trigger Menu
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e Change the trigger on count key to 9 (see Figure 6-17).

Ap  running BELAY TRISGER
reacte tatk
EaEmRe aulc
P R T e N Lo
U R S
delay time
-2.50000 us 0.00000 s 2.50000 ys | PETMENOMECE

500 ns/div repatitive triggar on
count FENNNEEREETE

of F oot 1

Figure 6-17. Ten Burst Fulse Triggered on Pulse 9

By setting the oscilloscope to the delay trigger mode, a specific time or
count to delay between qualification and trigger can be added.

In this exercise, the trigger was delayed to get a stable display. When the
time delay had elapsed the oscilloscope began counting rising edges until
it found the ninth edge.

HP 54505B/54506B/54510B/54512B

Trigger Menu -
Front-Panel Reference
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TV Tr igg@l’ The TV TRIGGER menu enables the oscilloscope to trigger on clamped

Mode tv signals. The two most common tv standards; 60 Hz/525 lines or NTSC
is the standard used in the United States, 50 Hz/625 lines is the standard
used in most European countries. This trigger menu also allows for user
defined tv signals that may be used in other parts of the world,

To move the highlighted inverse video window within a ficld you must
press the selection key and to change the value displayed in the window
you must rotate the knob.

Noie

Fay close attention o the movement of the highlighted window;
it moves {0 various options within the field.

TY TRIGGER
TV TRIGGER
edge pati stsie
deiay [ giitch | .| 60 Hz/525 lines
SO0UrCs 1
B0 Wl SRS T e user defined
source i SCUrce 1

{evel level
polarity r qualify on low

et figid | 1> 20000 ns
> 50000 ns

frod line
trigger on
*‘JE_ a9
—‘ holdo# }—4

Figure 6-18. TV Trigger Menu

HP 54505B/545068/54510B/545128 Trigger Menu
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Standard Select Key The source key chooses between the NTSC standard tv signal used in the

Source Select Key

level/polarity Key

Trigger Meny

6-28 Download from Www.Somanuals.com. All Manuals Search And Download.

field Key

line Key

United States with a 60 Hz and 525 lines per frame, the standard of 50 Hz
and 625 lines per frame used in most countries in Europe. The third
option is for user defined ranges of the tv signal. User-defined ranges can
be used to trigger on any of the proposed HDTV standards.

To make the desired selection:

e Press the selection key and sclect the standard by rotating the knob.
The active field is highlighted in inverse video.

To select the trigger channel to be used as a source:

o Press the selection key and move the highlighted field, rotate the knob
until the desired channel is displayed.

The level option sets the trigger level (in volts) that is applicable only to
the tv {rigger source.

e Press the function key again and the highlighted window moves to the
polarity option and selects the rising edge or falling sync pulses to
trigger on.

The field key selects field, 1 or 2.

The line key selects which line the trigger will be generated on. This
selection is dependent upon which field has been sclected previously.

If the previous selection is the 60 Hz, 525 lines standard, the options
available depend upon which field, 1 or 2 is selected:

e Iffield 1issclected, select from line 110 263 in field 1.
e [Iffield 2 is selected, choose from line 1 to 262 in field 2.

This tv trigger mode is compatible with broadceast standard M.

HP 84505B/54506B/545108/545128
Front-Panel Reference



If the 50 Hz, 625 lines standard is selected, the options are also dependent
apon field seitings:

¢ Iffield 1is sclected the range of kines is from 1 to 313,
o Iffield 2 is selected the range of lines is from 314 to 625.

This tv trigger mode 1s compatible with broadcast standards: B, C, D, G,
H,I,K,K1,L, and N.

holdoff Key The holdoff key enables the oscilloscope to hold off the trigger event from
4 ns to 320 ms and is incremented in 20 ns time frames.

v Tfig ger Video signals are unique, and as such have unique requirements for
Exercise proper triggering. This exercise demonstrates how to display and work
with video signals on the oscilloscope.

Instrument Setup  Usc a standard NTSC signal generator with clamped video outpat for this
exercise. Turn color bars on.
Oscilloscope Setup  Connect the NTSC video signal to channel 1 of the oscilloscope.
# Press AUTOSCALE.
e Select the tv trigger mode.
e Set 60 Hz/525 lines and channel 1 as the source,
Determine the polarity of the sync pulse.

e Select the trigger level and rotate the knob until a stable display is
attained. When a sync pulse is visible, determine the polarity, select
polarity (press the function key) and set the sync pulse in accordance
with the actual pulse,

HP 54505B/54506B8/54510B/545128 Trigger Menu
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¢ Set the trigger level at approximately the midpoint of the sync pulse.

This sets the trigger level just below the middle of the sync puise and tells
the oscilloscope to trigger on the leading edge.

e Set trig’d/aute to trig’d.

This eliminates the possibility of a premature trigger event occurring.
¢ Select field 1 and kine 1.

o Press TIME BASE and set time/division to 100 4 s/div.

e Press DISPLAY and set persistence to = 600.0 ms to accommodate
video signals.

The oscilloscope is triggering on the first equalizing pulse of field 1, the
first pulse in the vertical interval. The pretrigger data that is being viewed
(left half of the screen) is field 2, lines 256-262.

hp runnirg

v _TRIGGER

edge potern
state delcy

~500 000 us 0.00000 s 500 D00 us
100 us/div repetitive

54510407

Figure 6-19. Trigger at Field 1, Line 1

e Set time/division to 10 u s/div and set the trigger to field 1, line 10,

HP 54505B/545068/545108/545128

Trigger Menu
Front-Panel Reference
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. TV TRIGGER
hp running

| COGEET T

saurce 3

~50.0000 us 000000 s 50.0000 us
0.0 us/dsv repetitive

345 10W09

Fine

Figure 6-20. Trigger on Field 1, Line 10

The trigger is now on the first horizontal sync pulse in the vertical interval
with color burst information.

¢ Change the trigger point to field I, line 21.

. T¥_TRIGGER
hp running
quic
edge patiern
' Il o
i
-50.0000 us G.00000 s 50,0000 us
10,0 ussdiv repatilive
54510008

Figure 6-21. Trigger on Field 1, Line 21

HP 545058/545068/545108/545128 Trigger Menu
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The trigger point is now on the last sync pulse of the vertical interval. The
aext line contains color information, in this case color bars are present.

e Change the trigger to field 2, line 1.

TV_TRIGGER

7 edge
3 state detoyfivig

hp running

—50 0000 us 000000 s 50.0000 us
0.0 us/giv repetilive

SA5 10N

Figure 6-22. Trigger on Field 2, Line 1

The trigger point is on the second sync puise of the vertical interval. This
is the correct trigger point because fields 1 and 2 are interlaced.

Trigger Menu HP 54505B/54506B/545108/545128
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Glitch Tfigg@i‘ The glitch mode is used to configure the oscilloscope to recognize a glitch
Mode on a single channel (down to S nsec), distinguish that glitch from glitches
of other widths, and generate a trigger event. ‘When the input satisfics the

set trigger conditions, the oscilloscope triggers and displays the waveform
BLITCH TRIGGER present on all active channels.

! GLITCH TRIGGER

i | source state
chan 1 1r LOW

adjust  center
lovel

when present
> <

- width

- holdoff

Figure 6-23. Glitch Trigger Menu

source - - state Key The source - - state key selects the source and pattern state used for
triggering. The source options are channels 1 or 2, or external trigger
(HP 54505B/54510B) or channels 1 through 4 (HP 54506B/54512B). The
state for the source selected can be specified as either high or low, where
high is higher than the current trigger level, and low is lower than the
current trigger level. Only one source-state can be selected at one time.
The current selection is highlighted in inverse video.

level Key The level key sets the trigger level used by the source-state key. The
range on this function is % 12 divisions. The current level is also displayed
as a dotted line. The center can also be selected with centered.

HP 54505B/54506B/545108/545128

: Trigger Menu
Front-Panel Reference
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when present

width

Holdotf Key

The when present key sets the condition that must be satisfied to generale
a trigger event. If when present > is sclected, a trigger is generated when
the trigger pattern is true longer than a specified width. ¥f when present
< is selected, a trigger is generated when the trigger pattern is true less
than a specified width. The current selection is highlighted in inverse
video.

The width key sets the width of the pulse to generate the trigger on.
Width ranges from 5 ns to 160 ms.

the holdefl key assigns the entry devices to control holdoff. Holdoff
disables the trigger circuit for a selectable time period after the trigger
event. Holdoff is selected in 20 ns time increments, from 40 ms to 320 ms .

Glitch Trigger
Exercise

instrument Setup

Oscilloscope Setup

Trigger Menu
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This exercise demostrates how (o use the glitch trigger to capture a glitch
that is 8 ns wide, and also how to distinguish it from glitches that are less
than 5 ns wide or greater than 10 ns wide. '

Set up an HP 8116A (or comparable signal/generator) for a 1 MHz,
200 mV 8 ns wide pulse train.

Set up the HP 8116A Pulse/Function Generator:

» Mode = NORM

e FRQ =10MHz

o WID =8ns

o AMP = 200mV

e OFS =0V

e Set generator for a pulse train

Connect the signal to channel 1 of the oscilloscope.
Connect the signal to channe! 1 of the oscilloscope. |

e Press RECALL then CLEAR keys.
e Press TIME BASE and select 5.08 ns/div, and repetitive mode,

HP 54505B/545068/545108/54512B
Fromt-Pane! Referenre



e Press CHAN and select 40 mv/div, and 56 Q DC.

s Press TRIG, select trig’d display, then gliteh mode,
o Set source-state to chan 1 HIGH.

e Sctwhen present to <,

e Select awidth and set to 20 ms.

Because the trigger is set to capture positive pulses that are less than 20 ns
wide, the oscilloscope displays the 8 ns wide pulse with the falling edge at
center screen,

Ao running GLIYCH TRIGGER
reaots talk - -

g outo

edge poll siole

delay tv JEEEDER

it =
N I when pressn
] - — [ ¢ present —

width

~25.00¢ nrs 0.€0000 s 25.000 ng | W h—

S.00 ns/idiv rapetitive
hotdof?
[u-am

Figure 6-24. Glitch Trigger Exercise

@ Select width and set 1o 10 ms and verify the pulse remains displayed
on the screen (8 ns still less than 10 ns).

e Select width and set to 5 ns and verify the pulse is no longer displayed
on the screen (8 ps is not less than 5 ns}, and that "running - awaiting
trigger” 1s displayed.

HP 545058/545068/54510B/545128 Trigger Menu
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o Sct when present (o > and verify the pulse is again displayed on the
screen (8 ms is greater than 5 ns).

¢ Select width and set to 10 ns and verify the pulse is no longer
displayed on the screen (8 ns is not greater than 10 ns), and that
"running - awaiting trigger” is displayed.

Trigger Menu HP 54505B/545068/545108/54512B
6-36 Front-Pane! Reference
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Display Menu 7

Introduction to The DISPLAY menu controls most of the features that dictate how the

the Di sp! ay acquired data is displayed. These features include ways to manipulate
data for clarity, to eliminate noise, viewing selected memory segments,
viewing besi case/worst case situations, or the displayed background.

This chapter describes the DISPLAY menu, the submenus, how to control
all the features, and how to display the most meaningful waveform for
measurements,

There are three display menus, depending on which acquisition mode the
oscilloscope is set to in the TIMEBASE menu.

e Repetitive acquisition display menu
e Realtime acquisition (sequential memory off) display menu
¢ Realtime acquisition (sequential memory on} display menu

HP 545058/545068/545108/545128 Display Menu
Front-Panel Reference 71
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HRepetitive
Acqui sition mode is set to repetitive as shown in figure 7-1.

The display menu selections available when the TIMEBASE acquisition

Display Menu

DISPLAY
avg env DISPLAY

norh

~ pPErsistence — norm avg f env
Lo LA
) 1
~ % 0f screens — —i persisiornce e # of avg — # of screens
g 4

]
- # of screens ! # of screens -] frame
axes grid
1
—{ Off frame | |w-d off frame
axes  grid | axes  grid —’ connect dots '
connect dots conhect dots l

Figure 7-1. Repetitive Acquisition Mode Display Menu

Display Mode Key The DISPLAY mode key selects one of three display modes:

2 normal
e averaged
e envelope

Display Menu HP 54505B/54506B/54510B/545128
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1300 4141

The norm mode sets the time parameters for displaying data or selecting
persistence. The range in the variable persistence mode is from minimum,
very fast overwriting and updating the display, to infinite with variable
settings n between, from 500 ms to 10 seconds. This means that data
display records can be presei to any of the persistence scttings. Settings
less than infinite display data for the specified period of time and then
overwrite old data.

When norm is selected, the function key beneath the norm field is
activated. This ficld displays the current persistence setting that can be
set using either of the entry devices.

NOTE

Connect-the-dots is available for waveform memories, but not
for channels with persistence.

s Fast persistence settings are useful when the input signal is changing
and immediate feedback is needed.

e More persistence is useful when observing long-term changes in the
signal or low signal repetition rates.

e [Infinite persistence can be used for worst-case characterizations of
signal noise, ntter, drift, ete, In this mode the HP 545058,
HP 545068, HP 545108, and HP 545128 1s used as a storage
oscilloscope.

e At minimum persistence, a point is erased when a new point is
acquired in the same time bucket on the display. Therefore, the
wavetorm fills quickly and each point remains for a minimum amount
of time.

Note

When the keypad is used to change persisience setiings, any eniry
longer than 10 seconds causes the message value out of range, set

HP 54505B/54506B/54510B/545128 Dispiay Menu

Front-Panef Reference
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to limit to be displayed. Persistence then is automatically set to
infinite. Any entry less than 500 ms causes the same message o
be displayed and persistence is set fo minimum.

avg

The averaged mode selects the number of waveform acquistions that are
averaged to generate the displayed waveform. The range for the
averaging function is 1 to 2048 in powers of 2.

When averaged mode is selected, the next function key is activated and
the number of averages is set using either entry keys or knob.

Displayed signal noisc is significantly reduced by using the averaging
mode. As the number of averages is increased from 1 to 2048, the display
becomes less responsive to changes in the input signal(s), however, using
more averages reduces the effects of displayed signal noise and improves
resolution.

env

The envelope mode needs no other parameters set. The display reflects
the minimum and maximum voltages in each horizontal position. This is
useful in viewing voltage or time jitter,

# of screens Key This key selects the number of screens to be displayed:

Display Menu
7-4

NOTE

References to "Channels” below also indicates where functions
and memories (except pixel memories are displayed.

e 1: the entire display area is one screen and any displayed waveforms
are superimposed on top of each other.

HP 54505B/545068/545108/545128
Front-Panel Reference
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e 2: the display area is divided into two screens. Channel 1
(HIP 54505B/54510B) or channels 1 and 2 (HP 54506B/54512B) are
displayed in the top screen and channel 2 (HP 54505B/54510B) or
channels 3 and 4 (HP 54506B/54512B) are displayed in the bottom
screen (See figure 7-2).

™Y T [ T T T Y T YT Y T[T Y YT Y

Channel 1 Viewing Area (HP54505B/545108)
Channel 1 & 2 (HP54506B/545128),
Memory 1 & 2 & Function 1 & 2 Viewing Area (all)

Channel 2 Viewing Area (HP54505B/545108)
Channel 3 & 4 (HP54506B/54512B),
Memory 3 & 4 & Function 3 & 3 Viewing Area (all)

I FIRWS PRI TS PRI FRU TS PR

R

rlil|||ll$‘lll;;|:1I llli'!!?l‘illllllil

T SWIT PG RS WS PITIPRE NSTE DUy SWW S P

Figure 7-2. Dual Screen Display

e 4 the display area is divided into four screens. Each channel is
displayed in the corresponding portion of the screen, starting with
channel 1 at the top (See figure 7-3).

ARSI A B AL LA LU TR A UL B LA U 0 0 A B

Channel 1, Memory 1 &
Function 1 Viewing Area

x}Vlﬁ

Chanpel 2, Memory 2 &
Function 2 Viewing Area

i

i;ilx Lidd

Channel 3 Viewing Area (545058/54512R)
Memory 3 & Fenction 3 (all)

Channel 4 Viewing Area (54505R/545128)
Memory 4 & Function 4 (all)

WSS SWHRE NS ST FUETE MWL SR NS T TN T

bbbk L L0 3B 53

TTTTIrr T T r T

Figure 7-3. Four Screen Display

HP 54505B/545068/54510B8/545128 Display Menu
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offfframe/ axes/grid This unlabeled field selects one of four display backgrounds:
Key
e ofl: turns the background graticule off. The displayed waveform and
waveform information is not turned off.

o frame: displays the outside border with a measurement scale. The
measurement scale is incremented/decremented with major divisions
and minor divisions based on the vertical and horizontal measurement

settings.

o axes: displays a background with the measurement scale crossing at
mid-screen.

e grid: backgronnd is a complete graticule with ten horizontal major
divisions and eight vertical major divisions. Only the axes portion of
the graticule has a minor division scale.

connect dots Key Connect-the-dots is a technigue used to display waveforms with all data
points connected. This makes viewing the waveforms easier because the
signal is complete and has no breaks. The waveform in figure 7-4 is the
same as in figure 6-16 after the connect-the-dots key is on.

Note

Connect-the-dots does not generate data points. The
oscilloscope connects data points linearly.

HP 545058/545068/545108/54512B

Display Menu
Front-Panel Reference
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Ag running
resgle taltk

BISPLAY
Tl avg

persistence

ti

¥ of screens
W o o |

framns

~2.50008 us C.00000 s 2.30000 us
S00 ns/giv repetitive

Figure 7-4. Connect the Dots

HP 545058/54506B/54510B/545128
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Realtime The display menu selections available when the TIMEBASE acquisition

Acq uisition mode is set to realtime and sequential is set to off as shown in figure 7-5.
Display Menu
(seq off)
DISPLAY
] DISPLAY
reatiime
~ Persistence — ﬁl&m

£l

B infinite

persistence

~ # of screens —

w

off frame
axes  grid
connect dots

7-5. Realtime Acq Mode (Seq off) Display Menu

persistence Key  This key is used to select persistence during realtime acquisition.

e Single persistence is very fast overwrite. As each new acquisition is
displayed it overwrites the previous data. The current display is
always the most recent acguisition,

+ Infinite persistence can be used for worst-case characterizations of
signal noise, jitter, drift, etc. In this mode the oscilloscope s used as a
storage oscilloscope.

# of screens Key  This key selects the number of screens to be displayed. Refer to
Repetitive Display Menu for more information.

Display Menu HP 545058/54506B/54510B/545128

- -Panel Reference
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off/frame/ axes/grid  This unlabeled ficld selects one of four display backgrounds. Refer to
Key Repetitive Display Menu for more information.

connect dots Key This key is used to display waveforms with all data points connected.
Refer to Repetitive Display Menu for more information,

HP 54505B/545068/545108/545128 , Display Menu
Front-Panel Reference 7-8
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Realtime

Acquisition
Display Menu
(seg on)

DISPLAY
avg eny

Rori

~  segment ® -~
10

RAX=

(~ S0UrCe — e,
Charimal 1

— ¥ 0f scresng —

B 2 <

exclude
"€ inctude
Display Menu
7-10

The display menu selections available when the TIMEBASE acquisition
mode is set to realtime and sequential is set to on as shown in figure 7-6.
Items in this menu are used to display previously defined (using the

TIMEBASE menu) and captured (using the RUN key) segments. Refer
to Chapter 4 for additional information.

[ DISPLAY

4
1 norm J avg
|

_—A{ segment # l —-l # of segments l

source ! Souree l
—f # of screens l —-! # of screensw
o] frame L1 oft frame

axes grid axes grid

——{ connect dots l

e

axclude
include

more

—-—-‘ from seg # ]
«~—{ o seg # l

axacile
all changes

more

Figure 7-6. Realtime Acq Mode (seq on) Dispiay Menu

HP 54505B/545068/54510B/545128
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All measurements, waveformn math functions, and pan and zoom features
are available when displaying the previously captured segments. Refer to
the appropriate chapters in this manual for more information. Note that

data interpolation does not occur in sequential single-shot mode,

NOTE

This specific oscilloscope setup is referred to as "Sequential
Single-shot" throughout the remainder of this manual.

Display Mode Key The DISPLAY mode key selects one of three display modes:

e normal

¢ averaged
e covelope
ROTM

The norm mode allows each captured segment to be viewed individually.
The segments that can be viewed are determined by the inclade exclude
key.

‘When aorm is selected, the function key beneath the norm field is
activated. This field displays the current segment number being viewed,
and can be set using the knob or keypad. Selecting a segment# larger
than the maximum captured will cause the display to enter infinite
persistence mode (displays all segments), where all the "included”
segments from the selected source are displayed at one time. Selecting
an excluded segment causes "segment X is excluded” to be displayved.

NOTE

Measurements performed in infinite persistence mode are made
on a last hit bases.

HP 545058/54506B/545108/545128 Display Menu
Front-Panel Reference 7-11
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source Key

# of screens Key

off/frame/ axes/grid

- Dizplay Menu
7-12

Key

avg

The average mode averages each captured segment into a composite
waveform. Only segments selected as include using the exclude include
key arc averaged. When avg is selected, the segment number currently
being averaged is displayed in the lower left corner of the screen, and the
# of segments key is activated. The # of segments key displays the total
number of segments that were averaged.

eny

The envelope mode displays the minimum and maximum voltages in each
captured segment. Only segments selected as include using the exciude
include key are used. When env is selected, the segment number
currently being evaluated is displayed in the lower left corner of the
screen, and the # of segments key displays the total number of segments
that were used.

For all the display modes, the #eof segments key displays the following
messages:

e no segments: displayed when there are no previously captured
segments for the selected source.

e channe] off: displayed when the source currently selected is set to off.

This key specifics the source used during all display operations. Press key
to highlight fieid, then use the knob to enter the desired value. Any active
channel can be selected as the source. If no previously captured segments
exist for the channel specified, a status message is displayed and the # of
segments key displays no segrments.

This key sclects the number of screens to be displayed. Refer to
Repetitive Display Menu for more information.

This unlabeled field selects one of four display backgrounds. Refer to
Repetitive Display Menu for more information.

HP 54505D/54506B/545108/545128
Fromt-Panel Reference
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connect dots Key This key is used to display waveforms with all data points connected.

Refer to Repetitive Display Menu for more information.

more exciude include  Press 1o display the segment exclude include menu choices.

CISPLAY (MORE)
B include

~ from seg # ——

Channg! 1 -’

~ 16 seg # e

S @ X ® 10—’

enter changes

execule
ail thanges

more

Key

exciude include Key This key is used (o select which of the previously captured segments can

be used for display operations. Press key to highlight desired choice as
follows:

o exclude: segments specified using the from seg # and to seg # keys
cannot be iewed in normal mode, and are not used during average
and envelope modes,

s include: previously excluded segments specified using the from seg
# and to seg # keys can now be viewed, and are now used during
average and envelope modes.

HP 545058/545068/545108/545128 Display Menu
Front-Panel Reference
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from seg # Key

10 seg # Key

emnter changes Key

execuie all changes
Key

more Key

Dispiay Menu
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Note

All segments are initially acquired as “included". A list of
currently included segments are shown on the hottom left of the
screen, along with a counter showing the current segment being
used in average, envelope, or normal (when all segments is
selected) mode.

This key is used to specify the beginning segment number when entering
the range of segments to be excluded or included from display operations.
Press key to highlight field, then use the keypad or knob to enter desired
value. Any positive value within the number of segments currently
acquired can be entered; however, the from seg # entry cannot exceed the
to seg # entry. Bottom of the key displays the source currently selected.

This key is used to specify the ending segment number when entering the
range of segments to be exciuded or included from display operations,
Press key to highlight field, then use the keypad or knob to enter desired
value. Any positive value within the number of segments currently
acquired can be entered; however, the te seg # entry cannot preceed the
from seg # entry. Bottom of the key displays the maximum number of
segments acquired.

Pressing this key enters the currently selected exclude include, from seg
#, and to seg # values. These entries will not be implemented until the
execute all changes key is pressed. Once the enter changes key is pressed,
a status message is displayed at the top of the screen. To abort the process
without executing the changes, press the more key.

Pressing this key immediately processes all changes that bave been
entered, and displays the new included segments list at the lower left
portion of the screen. If average or envelope modes are selected, the new
composite waveform is generated using the updated segment list.

Press to toggle the other display menu choices,

Note

The preferred method of making changes is to enter aii desired
changes, then press the execute all changes key.

HP 54505B8/545068/54510B/545128B
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Sequential
Single-Shot
Display
Exercise

HP 545058/54506B/54510B/545128
Front-Pamnel Reference

This exercise is a continuation of the Sequential Single-Shot Mode
Exercise provided in Chapter 4, "Timebase." During the previous
exercise, an acquisition of 10 segments of 501 points each was performed,
and cach segment was displayed. During this exercise, a waveform that is
the average of segments 5 through 10 will be constructed are displayed,

Toggle the DISPLAY mode key until avg is selected.

Press the more exclude include key.

Toggle the exclude include key until exclude is highlighted.
Press the from seg # key and use the knob to select 1.
Press the to seg # key and use the knob to select 4.

Press the enter changes key, then the execute all changes key.

The waveform will be reconstructed and displayed using the average

of segments 5 through 10.

Ao sloppad $ISPLAY CHORE)

fgacle listen

SR inciuda

froa seg
k5 N annniias s L Chennel 1
A Wt

r ia sag @ -——:]
X , X S EBX* 0
|
] #xpcule
ail changes
~50.000 s 2.0000C 5 56.00C 1§
10.0 n3/idiv ranitize

Segeents Currgniiy Iaciuded:
8-10 RO b

Figure 7.7. Sequential Single-Shot Display Fxample
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Marker Menu

introduction to This chapter describes how to use the markers and make manual
the Markers measurements on displayed waveforms.

In this menu, two sets of x- and y-axis markers are provided, cach with a
separately selectable source. The x markers (vertical) measure voltage
{or power in FFT mode), and the ymarkers {(horizontal) measure time
(or frequency in FFT mode) for the currently selected source. Each
marker is individually controlled and Iabeled.

MARKER MEKL
of f o
~ source xi, yi - MARKER MENU
oft on

sourcs x1, yi

xi position

il

y1 position

s0uUrce X2, y2

%2 position

y2 position

Figure 8-1. Marker Menu
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off on Key

source x1,vi Key

x1 position Key

Marker Menu

&2 Download from Www.Somanuals.com. All Manuals Search And Download.

This function key toggles both sets of markers on and off. When set to on,
all markers are displayed on the waveform. The current x/y marker
position and source, delta x/y information, and 1/delta x information also
appears in the factors display area.

The delta entries are calculated as follows:

markerZ — marker ! = delta

If delta is negative, marker 1 is located at a more positive level or previous
time than marker 2. If all delta information is full of dashes (- - - - - ), then
one of the sources currently selected is not on.

This key selects the source for the x1 and yt markers. Available sources
for marker measurements include all channels, functions, and nonvolatile
waveform memories. Pressing the key and use the knob to select the
desired source. If the currently selected source is not on, "Source Off" is
displayed in the factors display area, and all delta x/y information is filled
with dashes,

This key selects the x1 marker as the marker being positioned. When
selected, the field is highlighted and the x1marker is moved using the
knob. The xlmarker is placed on the display respective of the trigger
point. Positive time values are to the right of the trigger point and
negative time values are to the left. Measurement information is
displayed in the highlighted field and in the factors area of the waveform
dispiay. Dlsplays seconds in all modes except FFT, where the display
units are in Hz.

ximarker is the vertical marker with longer dashes, and is marked on the
top of the display as "x1".

HP 54505B/545006B/545108/545128
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y1 position Key This key selects the y1 marker as the marker being positioned. When
selected, the field is highlighted and the yimarker is moved using the
knob. Typcally, place the yimarker at the desired level on the waveform
display and read the level in the highlighted field, and in the factors arca
of the waveform display. Displays volts in all mode except FFT, where the
display units are in dBm,

ylmarker is the horizontal marker with longer dashes, and is marked on
the left side of the display as "y1".

Note

The x/ymarkers can be moved on a selected source even though
that source is not displayed. Make sure that the markers are
assigned (o the proper source to be measured, or the numeric
field may be incorrect.

source x2, y2 Key Opcration is identical to source x1, y1 key, except source is specified for
the xZ and y2 markers.

x2 position Key Operation is identical to x1 position key, except %2 marker is the vertical
marker with shorter dashes, and is marked on the boitom of the display as
"ﬁ"‘

y2 position Key Operation is identical to y1 position key, except y2 marker is the
horizontal marker with shorter dashes, and is marked on the right side of
the display as "y2".

HP 545058/54506B/54510B/545128 Marker Menu
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Waveform Math Menu

introduction to The WAVEFORM MATH menu defines one of four math functions.
the Functions The operands for the functions can be any channel or one of four
waveform memories.

A function is generated by mathematically manipulating one or two
operands with one of the following nine operations:

e plus (+)

¢ minus {— ) e invert

e times (X) e infegrate

® VEISuS e differentiate
o magnify e fit

l WAVEFORM MATH;

—

-——1f1f2f3!4

off on

chan 1 2 3 4
mem 1 2 34

+ !— |x [vs imagnify
inv {int] diff | fit }— (SEE FIGURE 5-2)

chan 1 2 3 4
mem 1 2 3 4

W*WJLM sensitivity ]
—! offsey i

Figure 9-1. Waveform Math Menu

HP 545058/545068/5458108/545128 Waveform Math Menu
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FFT

{REFER TO FIGURE 9-1)

Waveform Math Menu

peak ssach
seach tavet
[ horiz magnify _]
MO8 controls off I oh —‘{_.._,,W
-—i fraq span j ——{ canter freq ]
- # of points # of points
— sensitivity - sensitivity
offset l -i offset 7
——{ window ] ———i window
i rre W —{ more

Figure 9-2. FFT Waveform Math Menu

HP 54505B/545068/54510B/545128
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The vertical display and offset can be adjusted to place the function for
best viewing.

When the function has been calculated, it can be used in the following
manncrs:

displayed

evaluated with the measurement features
stored in memory

transferred over the HP-IB

® & @ @

Functions are transferred over the HP-IB by first storing the function
to & memory and then transferring the memory over the HP-IB.

Defining a The Waveform Math menu selects and presets any of various
Function operations, sources, and displayed results.
HAVEFORH NMATH

2 13 14
o o o o

8~ % vs magnify
iny int diff 1t

{chanﬂ 2 3 4]

nem 1 2 3 4

[- sensitivily ——

( affisel ——

Function Key This key selects either function 1, 2, 3, or 4. When a function is turned
on, the small circle immediately below the function number is
highlighted.

display Key The display key turns the selected function on or off,

HP 545058/54506B/54510B/545128 Waveform Math Menu
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The display of the functions depends on the display mode in the
DISPLAY MENU. In single display the functions are displayed in one
screen. In dual mode display, functions 1 and 2 are displayed in the top
screen and functions 3 and 4 are displayed in the bottom screen. In
four mode display, each functions is displayed in its appropriate area,
starting with 1 oa the top.

operand Press thiskey to select the first operand of the mathematical
(chan/mem) Key operation, or the waveform to be manipulated. The choice can be any
channel or any waveform memory that has a waveform stored.

if the operator is magnify, invs, int, diff, or flt this is the only operand
that may be selected.

Cperator Key This key selects any of the nine functions. Continue pressing the
selection key until the operation desired is highlighted.

o plus (+ ): the two selected operands are added together,
Addition is calculated on a point-by-point basis.

e minus (~ ): the minus operation subtracts the second operand
from the first.

e times (x): the times operation multiplies the value of the first
operand by the value of the second operand. Each data point is
mulkiplied with a corresponding data point and the product is
placed on the function display.

@ vs (versus): the versus function draws a volts versus volts display
of the two selected operands. Versus cannot be stored in a
waveform memory because measurements cannot be made on the
resultant waveform, however, it can be stored in pixel memory.

In source x versus source v, the vertical range of source y
determines the horizontal range of the vs function.

e magnify: The magnify function displays and scales the first

operand,
e imv {inverse): The inverse function inverts the data of the first
operand.
Waveform Math Menu HP 545058/545068/545108/545128
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o int (integrate): The integrate function calculates the integral
{with respect to time) of the vertical value of the designated
operand. Integration proceeds on a point-by-point basis. Ifa
data point is not encountered in the operand, integration uses the
next valid data point. Any non-existing data points encountered
are not summed, only the available data is integrated. Default
scaling is determined by the original operand.

e diff (differentiate): The differentiate function calculates the
derivative of the designated operand with respect to time.
Differentiation proceeds on a point-by-point basis, If a data
point is not encountered in the operand, then differentiation uses
the next valid data point. Default scaling is determined by the
original operand. The differentiation function, by nature,
amplifics noise effects. Therefore, differentiation should be
applied to signals with high signal-to-noise ratios.

e fft (fast Fourier transform): When fft is selected, the fast Fourier
transform function of the specified channel or memory is plotted.
Selecting this key adds the fft functions to the WAVEFORM
MATH mepu. In the WAVEFORM MATH menu, when the it
function is selected, the readout for the horizontal axis changes
from time to Hertz and the vertical readout changes from volts to
dBm,

chan/mem Key This key selects the second operand that is manipulated against the
first operand. The choices are any of the displayed channels or any of
the memories. This key is not available if the operator is magnify , inv,
int, diff, or fft.

sensitivity Key The vertical sensitivity of the function is set with this key. This setting is
for ease of viewing and making measurements on the funciion.

offset Key The offset of the function is set with this key.
HP 54505B/545068/545108/545128 Waveform Math Menu
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peak search Key

HAVEFORM HMATH
EEE 12 13 14

[+ & o

[+ - x vs magnify]
tnv int ¢ivr R

. Peak sesrch .
narker! marker2

k¢ B0 px« B

[ 1t

FFT Keys

more
controls

search level Key

more Key

Waveform Math Menu

8-8
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The following keys are available when the fft operator is selected.

The peak search measures the amplitude and frequency of peaks on
the display when the £t function of the oscilloscope is turned on. To
qualify as a peak, the amplitude of the peak must be at least one display
division, or half a division in split-screen mode. The peaks must also be
greater than the search level specified. The peak search key causes the
markers to turn on.

The markers are set to the specified peaks in the peak search field.
Markers x1 and y1 are set on the first peak specified. Markers x2 and
y2 are set on the second peak specified. Peak numbers, from 1 1o 99,
may be specified in the peak search field. Pressing the bluc key and
CLR MEAS key removes the markers from the display.

A peak search for both peaks is performed every time the peak scarch
key is pressed.

1f a peak is not found, a message is displayed and the vertical marker is
set to the right side of the screen and the horizontal marker is set to the
bottom of the screen.

For maximum frequency accuracy when using peak search, the FFT
horizontal magnify function should be turned on.

The search level key sets the minimum search level for the peak search.

The more key selects the second level of the WAVEFORM MATH
menu when the fft function is selected,

HP 54505B/54506B/54510B/545128
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horiz magnify Key

WAVE FORM MATH

l/w Noriz magn: fy
r

g o

J

— # of pointe——

P

UG MHZ —

FUSENS LI by e

e

— window

Brecicongu:or @

b g L L g

more

S4510WA5

freq span Key

center freq Key

The horizontal magnify key aliows expansion of the frequency record
when on is selected. The magnify off mode is useful for viewing the
entire FFT spectrum. The magnify on mode is useful for looking at two
frequencies that are close together and for making maximum accuracy
measurements. When on is selected, the center freq key is available in
the menu for centering on the desired frequency.

The number of points displayed on the screen for FFT functions is
always 500. When magnify is off a compression algorithm is used to
compress all of the ffi points into 500 points. The algorithm accurately
displays peaks and most noise. However, low points in the noise are
occasionally missed. When magnify is on, the actual {ft points are
displayed, 500 points at a time.

The frequency span controls the span of the FFT record. Changing
the span of the FFT record with a channel source causes the timebase
to change. The span is the sample frequency divided by two (except
for timebase rates < 100 nsec/div (HP 545058/54506B) or <50
nsec/div (HP 54510B/54512B) in the repetitive mode). Since the
sample frequency for memories is fixed, once a record is stored, the
span is also fixed and cannot be changed. The front panel keypad does
not have keys for entering MHz or kHz. The frequency span is entered
from the keypad by entering the number in MHz or kHz followed by 6
or 3 zeroes and then pressing the enter key (s V key).

The center frequency key allows centering of the frequency record to
the desired frequency when horizontal magnify is on.

HP 54505B8/54506B/54510B8/545128 Waveform Math Menu
Front-Pane! Reference 87
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# of points Key The number of points key assigns the number of data points to be used
for the FFT computation. The number of points affects the
computation speed, frequency resolution, and the noise floor. The

F.
frequency resolution of an FFT is ﬁ, where: Fy is the sampling
frequency and NV is the number of points. The maximum
signal-to-noise ratio of an FFY is related to both the A/D converter bits
of resolution and the number of points.

Az FFT performed on a small number of points can be computed
faster. An FFT performed on a large number of points has better
frequency resolution and a lower noise floor. The resolution affects
how accurately frequencies can be measured and how well two
frequencies that are close together can be resolved.

If the oscilloscope is in repetitive mode, or the operand is a memory
that was stored from the repetitive mode, the number of points defauits
to 512 and cannot be changed.

When the operand is a repetitive source, on-screen data is used for the
FFT. When the operand is realtime, the FFT is performed on data in
the 8K record, but not necessarily the data that is displayed on the
screen. The points used from the record are selected based on the
TIME BASE reference setting of lefy, center, or right, When the
TIME BASE reference is set to left, data at the beginning of the record
is used. When center is selected, data in the middle of the record is
used. When right 1s selected, data at the end of the record is used.

The memory bar above the graticule indicates what portion of the
acquisition record is used for the FFT time record. The memory bar
shows the FFT record whenever the FFT menu with the # of points
key is selected.

An FFT with an input record of N points is transformed into a
frequency record of N points. Because half of the points are above the
Nyquist frequency and provide redundant information, they are not
used, so the frequency points are half that of the input. The FFTs are
cemputed on records that are powers of two.

If the number of FFT points is 512, 256 additional frequency poings are
created by interpolating between the aciual points to give 512
frequency points. The number of FFT points and the resultant

Waveform Math Menu HP 545058/54506B/545108/54512B
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frequency points is listed below. The display time is with
connect-the-dots off.

INPUT POINTS FREQUENCY POINTS
512 (repetitive) 512

512 (real time) 512

1024 512

2048 1024

4096 2048

8192 4096

sensitivity Key The vertical sensitivity of the function is set with this key. The setting is

for ease of viewing and making measurements on the function.
offset Key The offset of the function is set with this key.

window Key Three windows can be selected with the window key: rectangular,
hanning, and flattop. The FFT operation assumes that the time record
repeats. Unless there is an integral number of cycles of the sampled
waveform in the record, a discontinuity is created at the end of the
record. This is referred to as leakage. In order to minimize spectral
leakage, windows that approach zero smoothly at the beginning and
end of the signal are employed as filters to the FFT.

Windows work by weighting points in the middle of the waveform
record higher than those at the ends of the record. For example, a
hanning window looks like the first haif of a sine wave. The hanning
window multiplies the points in the center of the record by 1 and the
poinis at the start and the end of the record by zero.

The rectanguiar window is essentially no window. All points in the
record are multiplied by 1. The rectangular window is useful for
transients signals and signals where there are an integral number of
cycles in the time record. The hanning window is useful for frequency
resolution and general purpose use. Itis good for resolving two
frequencies that are close together or for making frequency
measurements. The fattop window is the best window for making
accurate amplitude measurements of frequency peaks.

HP 54505B/54506B/545108/545128 Waveform Math Menu
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more Key

Vertical Scaling

Units

Making FFT

Measurements

Connect the Dots

Amplitude
Measurements

Waveform Math Menu
810

The mere Key returns the first WAVEFORM MATH menu to the
display.

The fundamental measuring units of an oscilloscope are volts/division
in the vertical axis and time/division on the horizontal axis. This
philosophy is used for all the function operations except for FFT's. No
provisions have been made to manage units for all combinations of
operands and operations.

For example, apply a + 2V signal to channel 1 and a -3V signal to
channc122. The oscilloscope display the product as -6V, when in reality
itis -6V<,

The following information will help to make optimum measurements in
the frequency spectrum.

It is casiest to view FFTs with connect the dots on. Connect the dots is
set in the DISPLAY MENLJ.

For best vertical accuracy on peak measurements:

1Make sure the source impedance and probe attenuation is set
correctly. The impedance and probe attenuation are set from the
CHANNEL MENU if the operand is a channel,

2) Set the source sensitivity so that the input signal is near full
screen, but not clipped.

3} Use the flattop window.,

4) Set the FFT sensitivity to a sensitive range, such as
2 dBmy/division in the single screen mode (or 4 dBmy/division in the
dual screen mode).

HP 545053/545068/54510B/545128
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Frequency For best frequency accuracy on peaks:
Measurerments

1) Turn magnify on
2} Use the Hanning window

3) Set the frequency span so that the signal of interest is in the
upper part of the screen (not down at DC)

4) Set the number of points to 8192, or as high as possible if
computation time is a consideration

The frequency accuracy is the sum of two terms. The first term is
because there arc a limited number of frequency bins. The
measurement is accurate to plus or minus half a bin. The second term
is related to the accuracy of the internal oscillator which generates the
sample clock.

accuracy = + (frequency resolution + signal frequeng»)

2 20000

o 4+ |.sample frequency + signal frequency
= \2X number of points 20000

I
I+

frequency span + signal frequency
number of points 20000

Computation of The vertical units of the FFT functions are dBm. 0 dBm is defined
dBm to a be 1 milliwatt signal. The formula for converting a signal of
power P into dBm is:

dBm = 10log (ﬁ)

A handier formula, and the one which is used in the instrument is one
for calculating dBm from the peak voliage.

v,
- p
dBm = 20log (0.3162281/’0!:3)

HP 545058/545068/545108/545128 Waveform Math Menu
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The bottom term, 0.316228 Volts, is the peak voitage of a 1 milliwatt
signal into a 50 ohm resistor. The calculation is shown below.

Vo = Vrms v PXR
P = 0707107 T 0707107

- ¥ 1mW x 50 ohms
0.707107

= (0.316228Vplis

if the power of a signal is being measured, then the source should be
terminated into 50 ohms in order to get the correct dBm reading,
However, if voltage is being measured the source impedance does not
have to be 50 ohms. The equation above for dBm as a function of peak

voltage still applies.
Computation of Another common unit of amplitude is dBV. A 0 dBV signal is defined
gBy tobe a 1 Volt RMS signal. A dBm reading can be converted to a dBV

rcading by subtracting 13.01 dB.

0707107 X
- LA AP
dBY = 2010g( Vol )

v, 0.707107 x 0316228V oits
= 20log |V
“log (G.316228V0h‘s) * Zﬁlog( Vol )

= dBm value — 13.014B

DC Value The FFT computation produces a DC value that is incorrect. It does
not take the offset at center screen into account and is 1.41421 times
greater than its actual value. The DC value is not corrected in order to
accurately represent frequency components near DC,

Aliasing When using FFT’s, it is important to be aware of aliasing. Aliasing
happens when there are insufficient samples on each cycle of the input
signal to recognize the signal. It occurs whenever the frequency of the
input signal is greater than the Nyquist frequency (sample frequency
divided by 2).

When a signal is aliased, it shows up in the FFT spectrum as a signal of
a lower frequency. Since the frequency span goes from 0 to the

Waveiorm Math Menu HP 54505B/545068/545108/54512B
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Nyquist frequency, the best way to prevent aliasing is to make sure that
the frequency span is greater than the frequencies present in the input
signal. Keep in mind that most periodic signals that are not sine waves
have frequency components that are much higher than the frequency of

the signal.
Presetting FFT The FFT vertical parameters, magnify and center frequency are preset
Parameters whenever the operand or operator is changed. They are preset over

the bus whenever the FFT command is sent.

HP 54505B/54506B/545108/545128 - Waveform Math Menu
Front-Panel Reference 85-13

Download from Www.Somanuals.com. All Manuals Search And Download.



Displaying The HP 54505B, HP 545068, HP 54510B, and HP 545128
Functions oscilloscopes have three screen choices avaflable to accommodate a
2-channel display (HP 54505B/54506B) or 4-channel display
(HP 54510B/54512B), as well as four functions,

o In the single screen mode with a function on, the mathematical
results and the operands arc displayed using the full display area.

T
. Chan/Func 1,2, 3, or 4 Viewing Area ]

9-3. Single Screen with Function On

e Inthe dual screen mode on the HP 345058/545108,
channel/function 1 is displayed in the top half of the screen, and
channel/function 2 is displayed in the bottom half. On the
HP 54506B/54512B, channels/functions 1 and 2 are displayed in
the top half of the screen, and channels/functions 3 and 4 are
displayed in the bottom half. :

B T T T T i T=

F Chan I Viewing Area (54505R/54510B)
EChan ! & 2 Viewing Area (54506B/54512B)]
. Func 1 & 2 Viewing Area (all) ]

© Chan2 Viewing Area (S45058/545108) -
EChan 3 & 4 Viewing Area (54506B/54512B)3
E Func 3 & 4 Viewmg Area (all) “

Figure 9-4. Dual Screen wiFunction On

Waveform Math Menu HP 54505B/545068B/54510B/545128

9-14 Download from Www.Somanuals.com. All Manuals Search And Download. Front-Panei Reference



e In the four screen mode, each channel/function is displayed in
the corresponding portion of the display as shown in fgure 9-5,

[ ]

Chan/Func 1 Viewing Area —

e Chan/Func 2 Viewing Area R

Chan 3 on (54506B/54512B) {only)
Func 3 Viewing Area (alf}

[ Chan 4 on (S4506B/545128) (only)___ ]
L Func 4 Viewing Area (all) ]

A bbb At bk

Figure 9-5. Four Screen wiFunction On

R
Waveform Math  In this exercise the WAVEFORM MATH menu is used to subtract one
Exercise waveform from another.

Instrument Setup Set up an HP 8116A, or a signal generator eapable of a 1 MHz, 1 volt
squarewave, as follows:

* MODE = NORM
¢ FRO = 1 MHz

e DTY = 50%
e AMP = 100V
e OFS =000V

e Set the generator for a square wave signal

Connect the signal to a BNC tee on channel 1 using a I-meter coaxial
cable. Connect another 1-meter cable from the other side of the BNC
tee and terminate in 50 £2 to channel 2 (HP 54505B/54510B) or channel
3 (HP 54506B/54512B).

HP 545058/54506B/545108/545128 Waveform Math Menu
Front-Panel Reference 8-18
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Oscilloscope The extra cable length between channels provides a time delay between

Setup the signals on the oscilloscope. The propagation of a 1-meter coaxial
cable is approximately 6 to 7 ns. This delay is used to demonstrate the
math function,

The following procedure assists in setting up the oscilloscope for
optimal viewing,

e Press AUTOSCALE.
e Set the mode to repetitive in the TIMEBASE MENU.

o Press DISPLAY to set the best viewing conditions. Set display
mode to avg, # of avg to 8, # of screens to 2.

o Press WFORM MATH to define the function. Select f7 and turn
the display on. Select chan I, - (minus), chan 2
(HP 54505B/54510B) or chan 3 (HP 54506B/54512B) and set the
function sensitivity to 2.00 V/div.

The function subtracts channel 2 {or 3) from channel 1. The
propagation between channels has allowed a 6 to 7 ns spike. To better
view the results:

e Press TIME BASE and set the horizontal display to 50.0 ns/div
(see Figure 9-6) . This display is best viewed when the
oscilloscope is in repetitive acquisition mode.

Ao running HAVEFORI MATH
Feadio 1alk 8

dispiay
eff

B chan“z q
3 i 3 4

!J

T
L.
!

. X ¥5 megnify
o . iy knt dITC 18

- . Tiehan 3 2 Bl 4
. linea

t 2 3 4

:[- sensitivity
1T e

P R SR DU P DT TN . seiis
~25G. 000 ns 0.00000 2 250 000 ns
eavg [N 50.0 ngfaiv repetitive

offsad

Figure 9-6. Channe! 1 Minus Channel 2 {or 3)
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Waveform Math  1n this exercise the WAVEFORM MATH £t function is used to
FET Exercise demonstrate the effect of the three different windows and to measure
peaks.

instrument Setup Set up an HP 8116A, or signal generator capable of a 25 MHz, 1-volt
square wave, as follows:

¢ MODE = NORM
e FROQ = 25 MHz

e DTY = 50%
AMP = 100V
OFS =00V

8 & &

Select a square-wave signal
Connect the signal to channel 1 of the oscilloscope with a one-meter
coaxial cable.
Oscilloscope The following procedure assists in setting up the signal on the
Setup oscilloscope for optimal viewing.
@ Press AUTOSCALE.
e Sct the mode to real time in the TIMEBASE MENU,
o Press DISPLAY and turn connect-the-dots on.

e Seclect the CHANNEL MENU and set volts per division for a
fuil-scaie, but not clipped, display. Use the vernier of the pulse
generator, if necessary, to set the signal to full scale as in figure
9-7.

ﬁ The oscilloscope cannot compute a correct FFT from a clipped signal,
Note and if the signal is too small, 