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Turn wGcider On

OFF

Press once to turn on HP LogicDart.
Press and then(®to turn off HP LogicDart.
All your settings and any waveforms are saved when you turn

HP LogicDart off. The settings, applications, and waveforms are
restored when you turn HP LogicDart back on.

Adjust the Display Contrast

You can adjust the contrast of the display to suit your viewing
angle and ambient light conditions.

oFF HF
. @ and m@ change the display contrast.

Hold down the key while pressing either @ or until
the display is the most readable,

A Word About Menu Keys

There are five unlabeled keys just below the display. These keys

are the menu keys and their function changes to suit the task at
hand.

The function of each menu key is shown in the display. For
example, in Investigate, five keys are active. From left to right
they are: NEECR K330 IEEN BEEW

| %-0: 25.50 5 | ]
| 1.67 ¥ 136 kHz [}
) LEES 96710708 | |

CoCoO LD
Press the menu key below the label to perform that action. In the

display above, pressing the right hand menu key, labeled MEZIR,
turns on or off the AV measurement (described on page 10).




Using the Probes

Install the probes on HP LogicDart as shown. Be sure to note the
channel number (Channel 1 is the center connector).

Ground Lead

Alternate Grounding Techniques

{see page 6}

You can use the ground connection from either Channel 2 or
Channel 3 for low frequency Channel 1 operations. All ground
connections are common (not isolated) to all channels.

CAUTION Do not exceed the maximum rated input
voltage of +40 V. Do not exceed +40 V to earth ground
on any input signal or ground leads.

Using the Probes 5



High Frequencies (above 1 MHz)

For frequencies above 1 MHz and for two- or three-channel
operations, use minimum-length ground leads and grabbers.
Ground each channel separately. Do not use a single ground for

two- or three-channel operations.

Multiple Channel Connections

Using the Browser

/—
—

Ground Lead

Browser as
2 Signal Lead

Browser as
a Groundg Lead
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Probe Accessories and Parts

—— Probe
Contact Pin }m Fin Contact Fin
Contaet pin used for =l To short an input for
orobiog - calbraton

= ?
N

Probe

Ground Extenders
(supplied in E2322A Accessory Kit)

Prabs with Ground

(ﬁ:} J—— £ Extender

7
e ¥

Browser Beplacement Pins
(supplied in E2322A Accessory Kit)

~=1 —>
Browser Replacemeri Pin Browser
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Logic Monitor

The Logic Monitor gives a visual (and, optionally, audible)
indication of the logic levels at the Channel 1 probe tip. The Logic
Monitor runs continuously unless turned off (see page 25).

Voltage above UL )
high threshoid .;@> :
{green LED o) BT

(Do

v
Voltage Detween
high and iow O

thresholds
(both LED's off} O a

Voliage below

=
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fow threshold e
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» Use the logic monitor with the browser to quickly locate active
or stuck nodes, power supplies, and grounds. Page 5 shows
how to use the probes.

8 Logic Monitor




¢ The green LED and a high-tone beep are on when the voltage
at the Channel 1 probe tip is above the high threshold.

The red LED and a low-tone beep are on when the voltage at
the Channel 1 probe tip is below the low thresheld,

Both LEDs and the beep are off when the voltage at the
Channel 1 probe tip is between the low threshold and the high
threshold (tristate).

Alternating red and green LEDs indicate a signal varying
between high and low. The LEDs indicate signal activity but
do not indicate either the frequency or the duty cycle of the
input signal.

» A tolerance band exists below the high threshold and above
the low threshold. The width of the tolerance band depends
upon the logic family used and is defined in the specifications
on page 35. An input signal value in a tolerance band is
ambiguous. For example, if an input signal level is in the high
tolerance band, the logic level reported by the logic monitor
ean be either a high level or a tristate level.

High threshotd

TN T e Talerance Band

Tristats
Lowlhieshald a7 T SRR TS 5 Y Yolerance Band

* You can turn the Logic Monitor beep on or off in System Setup
(see page 25). The beep is turned off by default.

» The high and low logic threshold levels reported by the Logic
Monitor are set in System Setup (see page 25).

* You can turn off the Logic Monitor (beeps and LED display) to
save battery power (see page 25).

Logic Monitor 9



Investigate &

Use Investigate to view voltages, frequencies, and waveforms at
the Channel 1 probe tip. The waveform may be captured once and
displayed or can be continuously updating.

WE TE] g3
1.67 V 136 kHz
18:98 BE/L6/08
TRy TN O e e

/ /

Voltage Frequency

Voltage Measurements

Charnal ¢
» The voltage shown is the voltage at the Channel 1 probe tip
{not the average of the displayed waveform). The voltage
shown is updated approximately 20 times per second.
Measured voltages are in the range of —35.00 V to + 35.00 V.,
Voltages cutside this range are shownas<—-35Vor> 35V,

¢ Ifthe probe tip is not in contact with a circuit, the OPEN
message is shown in the display. ECL logic thresholds or
user-defined logic threshaolds set closer to each other
than 1 V may not generate the OPEN message.

» You can also make AV measurements. AV shows the difference
between a reference voltage and the Channel 1 probe tip
voltage.

Press BEXM to capture a reference voltage and begin
displaying the difference. The actual voltage and the
difference voltage are shown in the display (the reference
voltage is not shown). Once turned on, AV is shown in the
display until you press IS again or turn HP LogicDart off
and back on,

n ¥
T

500 N3 MY
#-0: 560 B

| -8.26 oY 8 Hz

av — 11847 4H0Y 851008
mmﬁa\am

Voltage measurement

10 NS/EA
TTh
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B Fregquency Measurements

¢ The frequency shown in the display is the frequency of the

. signal at the Channel 1 probe tip (not necessarily the
frequency of the displayed waveform). The frequency is
updated approximately twice per second. The frequency
display is turned off while HP LogicDart is acquiring a
waveform.

The frequency is measured by counting falling edges. The
frequency measurement is primarily useful for regular,
periodic signals such as clocks.

Frequencies less than 1 Hz are shown as < 1 Hz. The
frequency is shown as 0 Hz if the input signal is a dc voltage
or if the Channel 1 probe tip is not in contact with an active
cireuit.

*

The frequency display may be turned off to prolong battery life
(see page 25).

Capturing Waveforms

There are three methods you can use to capture a waveform. All
waveform captures rely upon trigger conditions to control how
and when the waveform is captured (setting the trigger
conditions is described on page 12). The waveform is captured
using the time/div you set and the corresponding sample period
(deseribed on page 13).

Once the trigger conditions are set, and the Channel 1 probe tip
is in contact with a circuit, use one of these three methods to
capture and display a waveform.

. . automatically determines the time/div and sample period
and then captures a waveform. The time/div is set such that 5 to
12 transitions are shown in the display. This method is most
useful if you don’t know the signal frequency.

@=d captures and displays one waveform using your trigger
position, trigger type, and time/div settings.

halts a single run in progress. The frequency is not shown
while the waveform capture is in progress.

CONTINUGUS

€9 captures waveforms continuously (while the
trigger conditions are met). This method is useful when you
are probing a cireuit and looking for activity,

stops continuons waveform captures. The frequency is
not shown during continuous waveform captures.

Investigate 11




Setting Trigger Conditions for Channel 1

Triggy!airﬁiﬁe
v 0
: Al ™ Ui UL Wavetom
Sus/ol  NMEMIITI 50 NS/SH

Trigger Positon

Trigger Type /

B 25.50 S m
1.7 V 136 kHz

15:25 36710708

RSN ] ETGE FLENEL T H-T 1 ot

Press KEEM to set the trigger position. Use one of the
following menu keys to set the trigger positions:

Use the left trigger position if you are interested in an
area of the waveform following the trigger point.

Use the center trigger position if you are interested in
an area of the waveform around the trigger point.

Use the right trigger position if you are interested in
an area of the waveform before the trigger point.

Press TEEH to set an edge trigger type. Use one of the
following menu keys to set the edge trigger types:

Sets the rising edge trigger type.
Sets the falling edge trigger type.
Sets either rising or falling edge trigger type.

Press to set a level trigger type. Use one of the
following menu keys to set the level trigger types:

BEN Scts high level trigger type.
Sets low level trigger type.

M Sets a don’t care trigger type (a trigger is not required
for a waveform capture).

When you start a waveform capture (as described on page 11)
the trigger conditions are checked. If the trigger conditions
are not met, the trigger type blinks and the message
WAITING FOR TRIGGER is shown in the display.

Trigger conditions are checked every 10 ns, regardliess of the
sample period {(described on page 13). When the sample period
is longer than 10 ns, the trigger conditions may be met, but
may not be shown in the captured waveform. The trigger
hairline, normally a dashed line, appears as a solid line when
the trigger conditions occurred within a sample. To see the
conditions causing the trigger, zoom in on the trigger hairline
and capture another waveform. Zooming is described

on page 13.

12
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Setting the Time/Div and Sample Period

HP LogicDart measures (samples) the input signal at specific
time intervals. This time interval is referred to as the sample
period. The sample period can range from 10 ns to 100 ms. The
sample period is set by changing the time/div setting before
capturing a waveform.

HP LogicDart captures 2048 samples per waveform. The sample
period used, therefore, determines both the resclution of the
waveform and the amount of time a waveform capture requires.

s At a 10 ns sample period (the shortest sample period), 20 us
of the input signal is captured and pulses as narrow as 10 ns
may be captured.

o At a 100 ms sample period (the longest sample period),
205 seconds of the input signal are captured, but pulses less
than 50 ms wide may not be captured.

The time/div and sample period are shown in the display.

TimeDiv -~ MS/DIY¥

50 wS#5A—— Sample Pariod
807 B8O MS 4y
a2.81 Y 50 Hz
15:33 9610708
| POZR | EMGE TEEVEL] UST § ol

s The sample period used is based upon the time/div setting
when the waveform is eaptured. To change the time/div and
sample period:

zooms in, sets a shorter time/div and a faster sample period.

zooms out, sets a longer time/div and a slower sample period.
If a waveform has been captured and displayed, these keys
zoom in and out on the waveform but do not change the
sample period until a new waveform is captured.

» You can use to automatically determine the time/div and
corresponding sample period and then capture a waveform. You
must have the Channel 1 probe tip in contact with the circuit of
interest. The time/div is set such that 5 to 12 transitions are
shown in the display.

Investigate 13




Viewing Waveforms

To capture a waveform, HP LogicDart makes a series of voltage
measurements at the Chanrel 1 probe tip and compares the values
obtained to the logic thresholds in use. The comparison is divided
inic ene of three logic Jevels; high, iristate, or low, The waveform in
the display is, therefore, a timing diagram of the input signal. The
voltage comparisons are made at the sample rate.

¢ In the displayed waveform, the low logic level is shown as a
thick line, the tristate is shown as a dashed line, and the high
is shown as a thin line.

——— Voliags at or above

high threshold
Vollags betwsen high ... J—
and low thresholds (fristate)

Vellage at or below

low threshold

e The waveform shows dual threshold levels. Input voltages at
or above the high threshold are shown as high levels and
voltages at or below the low threshold are shown as low levels.
The tristate level is indicated when the input signal is
between the high and low thresholds. A voltage must be at the
tristate level for more than one sample period to be shown as
a tristate level,

High Threshold / ™,
/ \/lnpmt Signal
Low Thrashold

- Ne—

{ N T O T Y A R I I A I A |

Samples V
- Displayed Waveform

s A tolerance band exists below the high threshold and above
the low threshold. An input signal value within a tolerance
band ean be displayed as either a logic level or a tristate level.
For example, if an input signal level is in the high tolerance
band, the logic level in the waveform can be either a high level
or a tristate level, The width of the tolerance band depends
upon the logic family used and is defined in the specifications
on page 35.

High thraskoid ™

Lowthreshold &
ERASE

» Press & to erase the waveform in the display and reset
the X-cursor, O-marker, and trigger point hairline positions.

14 Investigate




. * A complete waveform may have many more points than are

shown. To scroll the displayed waveform, change the position
of the X-cursor. The X-cursor is always displayed (when the
waveform is serolled, the O-marker and trigger point may
seroll out of the display). The following kevs mave the
X-cursor and scroll the displayed waveform:

@ and @ move the X-cursor left or right. When the
X-cursor reaches the left or right edge of the display, the
waveform scrolls.

& @ and €7 @ move the X-cursor one screen to the
left or right. When the X-cursor reaches the left or right
edge of the display, the waveform scrolls.

X-cuifsw
3
b beg—— Wavelom Viewing Area

50 p4/5a
o : B, TTL

Scrolt Bar a.81 ¢ 68 Hz
1543 36/10/¢8
| POGH | EOSE I LEVEL | wel ool |

The display contains a scroll bar to indicate what portion and
how much of the waveform is shown in the display.

The scroll bar width gives a visual indication of how many
waveform points are being shown out of all waveform points
captured. A small (narrow) scroll bar indicates that only a
small portion of the captured waveform is being shown. When
the scroll bar is as wide as the waveform viewing area, all of
the captured waveform is being shown.

The location of the scroll bar gives a visual indication of what
portion of the captured waveform is being shown out of the
entire waveform. The scroll bar changes position as the
waveform is scrolled.

Investigate
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Measuring Time Along the Waveform

You may estimate the time between points along a waveform by
using the scale below the waveform. The time/div shown in the
display is the time span of the major division in the scale.
Setting the time/div is deseribed on page 13.

Alternately, you can make a more accurate time measurement
using the X-cursor, O-marker, and trigger point.

O-radker X-cursor
Trigger Point

B 3
= t :
\ Fj | Sy § gy W ¥y N gy ¢ (O 13
5 S/ [NRCERliETRE] 50 NSJSA
- 8- 2550 kS TEL

1.67 ¥ 136 kHz

15:25 2E219/08
[ FO:N | 0ok TLEVEL

Time/Div

Time Measurement

o Uge three steps to measure time, First, move the X-cursor to a

point of interest uging and . Then, move the O-marker
to the X-cursor position with . Finally, move the X-cursor
to the next point of interest and read the time in the digplay.

Use to zoom in for a more precise measurement.

e 'The time measurement shown in the display indicates either
the time from the X-cursor to the O-marker (X0, X minus 0)
or the time from the X-cursor to the trigger point
X-T, X minus T).

Press BEGZIM to change the time measurement to X-T.
The menu key label changes to MERIM.

e Use the following keys to move the X-cursor and O-marker:

@ and @ move the X-cursor left or right
(and scrolls the display).

& @ and @ move the X-cursor left or right one

screen at a time (and scrolls the display).
moves the O-marker to the X-cursor position.

xuiry

&) moves the X-cursor to the trigger position.

e When you zoom in on a waveform, @ and @ move the
X-cursor one sample at a time. When you zoom cut on a

waveform, and may move the X-cursor more than one
sample at a time.

16
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Analyze @&

Use Analyze to capture and view three waveforms simultaneously.

Channel 1 Charnel2  Channel 3

Wavelorm Wavelorm  Wavelorm
Trigger |
Posion ——~tEd | H ¥

! | I,
Channel 1 = | 4™ | ' '
Trigger Type o

B E | H 1 L“
Channgl 2 / s = -
Trigger T 500 Nav TR o weran
ager Type #-B: 155 o3 TTL
Channel 3 [POZN J€l03E JLEVEL] 5=1

Trigger Type

¢ In Analyze, you have more control over waveform triggering.
You can set the trigger conditions for all three channels.
Press 83058 or to choose the trigger types, then select
the channel for the trigger type using one of the EE,
MEEM, or WEEM menu keys. The trigger position and trigger
types are described on page 12.

You may set any combination of trigger types for all three
channels, but only one channel may use an edge trigger. The
trigger occurs when all three trigger types are met
simultaneously. When you set a channel for edge trigger, any
other channel set to edge trigger is automatically set to the
don’t care trigger type.

» All three waveforms use the same time/div. Setting the
time/div is described on page 13.

automatically determines the time/div and sample
period and captures the waveforms. The time/div value
used is based upon the channel with the fastest signal.
The time base is set such that 5 to 12 transitions of that
channel are shown in the display.

Analyze @
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COMPARE

Compare & ®

Use Compare to view the differences between two Channel 1
waveforms, Compare a waveform captiured from a known good
cireuit to other circuits under test.

A Channel 1 reference waveform is captured and held.
Subsequent Channel 1 waveforms are compared to the reference
waveform and any differences are shown as vertical lines or

blocks. .
Trigger Position

Channel 1 |
Trigger T L% B H

igger ype\\f - 1;—-1,,. J“le 7 Relerence
C{larmeiZ [ By - e [ by Compared
TnggarType/,x X E " E 1 '. i } I' | =5— Differenses
Channef 3 100 NS/DIY 16 HSZ3R
Trgger Type H-1l: 62¢ NS TIL

[ i b HeT ] NEI
COMPARE

Channel 2
CGhannet 1

Channel 3

e The reference waveform is either the first waveform captured,
or a previously saved waveform. Capturing waveforms is
described on page 11. Saving and recalling waveforms are
described on pages 21 and 22.

* You may use to capture the reference waveform. Once the
reference waveform is captured, pressing will set only the
time/div (and not the sample period) to a value that will show
5 to 12 transitions of the signal at the Channel 1 probe tip and
then capture a compared waveform.

e To erase the reference waveform, press IEERM. You can then
capture a new reference waveform.

e To change the trigger position or trigger types, you must erase
the reference waveform by pressing B:IHEM. Change the trigger
position or trigger types and then capture a new reference
waveform.

COMPARE

Compare &)




l » The reference and compared waveforms are eaptured
at the Channel 1 probe tip. The Channel 2 and Channel 3
probe inputs are used for triggering only.

" Press IEETER or to set the trigger types, then select the
channel for the trigger type using one of the WEEWM, IETEM, or
menu keys. The trigger position and trigger types are
described on page 12.

You may set any combination of trigger types for all three
channels, but only one channel may use an edge trigger. The
trigger occurs when all three trigger types are met
simultaneously. When you set a channel for edge trigger, any
other channel set to edge trigger is automatically set to the
don’t care trigger type.

You can check a waveform’s behavior over time using
Compare. Capture a reference waveform and set continuous
runs. The differences are updated for each waveform captured.

LOMPARE




Continuity

Use Continuity to check circuits for opens and shorts. The circuit
| resistance is also shown.

BarG

0Q 06 WK 100KR

b
Continuity LED O
Channel 1

¢ Continuity is measured between the Channel 1 probe tip and
ground. Channels 2 or 3 may be used to connect the ground
(see page 5).

e The continuity LED is on and the beeper sounds whenever the
measured resistance is below the continuity threshold
{minimum 80 ).

s Press IEEEGM to turn the audio on or off. The symbol in the
display changes to indicate the status of the audio.

¢ The measured resistance is shown on the bar graph and
resistance scale. The resistance scale is logarithmic. Major
tick marks are decades and minor tick marks are two units
within the decade. The bar graph indicates resistance values
between 6 Q and 200 k.

» Press KN to change the display to the diode check function.
When a diode voltage drop (between 0.3 and 0.8 V) is detected
at the channel 1 probe tip, the diode symbol is highlighted, the
continuity LED is on, and the beeper sounds.

10R 100 1K 10K 100KD
(9GO

.3};;
ST N A I

e Press to return to the continuity check function.

20 o nint




Saving Waveforms

You can save waveforms captured in Investigate, Analyze, or
Compare. The trigger position, trigger type, and logic family used
to capture the waveform are also saved.

Rel: 780 g5 i

TRIGGER: 95/10/08 15:M1:31
REFLACE LBCATION:E]

e SEEY THEETY TiRNCEU O]

Sav Location

» There are 10 waveform storage locations, numbered from
110 10. Press or MM to select a storage location.
When the desired location ig selected, press MCZM to save the
waveform and setup.

Press fo leave the waveform save operation without
making any changes. You will return to the application that
was active when you began the save operation.

» If no waveform has been stored in the location selected, the
message SAVE IN LOCATION: is shown. If a waveform has
been stored in the location selected, the message
REPLACE LOCATION: is shown and the waveform in that
location is shown in inverse video,

¢ The trigger time and date are shown in the display to help you
identify saved waveforms. If the saved waveform did not have
a trigger, the time and date of the end of the waveform are
shown,

» You can zoom and scroll previously saved waveforms to review
or identify them (see pages 13 and 15).

# You can save a setup even if you have not captured a
waveform. The trigger position, trigger types, and logic family
can be saved with or without a waveform. You can recall these
setups to use later.

ERASE

» Press to clear a storage location.,

Saving Waveforms

21




RECALL

Recalling Waveforms &)@

Once a waveform is saved (or a setup without a waveform), it can
be recalled for use or for comparison,

SER: 851008 14:05:39
RECALL FROM LOCATIIN: E]
E LOCN | PREY | NEHTAICENGEL

Recati Location RECALL 4

L e i

s There are 10 waveform storage locations, numbered from
1 to 10. Press or IEITEM to select a storage location.
When the desired location is selected, press IEIEM to recall
the waveform and setup.

Press HLED to leave the waveform recall operation without
making any changes.

e The trigger time and date are shown in the display to help you
identify saved waveforms, If the saved waveform did not have
a trigger, the time and date of the end of the waveform are
shown. If the saved waveform was saved from either Analyze
or Compare, press INE:M to show the saved waveform
time/div, sampie period, time measurement, and logic family.
Press again to return to the display of the trigger time
and date and the location.

ERASE

# Press to clear a storage location,

22
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. s If you recall a waveform while in Compare, the recalled
waveform becomes the reference waveform. See the
description on Compare beginning on page 18,

When you recall a waveform in Investigate or Analyze, the
trigger position, trigger types, and logic family are all recalled.
Waveforms saved in Investigate are recalled to Investigate
and waveforms saved in Analyze are recailed to Analyze (the
application will change if necessary).

If the saved waveform logic family is different than the one in
use, you will be asked if you wish to erase the Investigate,
Analyze, and Compare waveforms and change to the logic
family of the recalled waveform.

RECALL

__Recalling Waveforms €9 23




System Setup €2

System Setup allows you to define global conditions for
HP LogicDart. Settings are non-volatile (that is, setfings
remain in effect when the power is turned off and on).

.}}} VALUME: MEDIHM
LAGIC MONITOE BEEP: BFF

Anr
jerioce INTL ENGLISH

o LBGIC MIONITOR, FEECGIENMCY: TN
THEM OFF AFTER § MIMETES: YES

L LEREY ] HERT § RECHT

Te use System Setup, move the highlight (white text on a black
background) to the area of interest and then change the values
for that setting. The Logic Family setting, TTL, is highlighted in

the screen above.

e The following keys move the highlight:

@ or @ move the highlight up or down one line.

@ or @ move the highlight left or right.

« When a setting is highlighted, use the menu keys to change
the setting. For example, with the Logic Family field
highlighted, press or IR to change the Logic Family.
When you have made your choice, either move the highlight or

leave System Setup.

* When you leave System Setup, HP LogicDart saves any

changes you made. Press WEIE

l to leave System Setup.

24
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Cholces
Sefting Useto.. {bold indicates defauft }
OFF
SOFT
Volume Sat the volume for all beeps, MEDIU
LOUD
Logic Monitor Beep | Tum on or off the logic monitor beeps. gfp
Set the logic thresholds in usa. L
Logic ﬁzresmlgfs are fixed for defined 5V CMOS
ic families.
Logic Farniy Iogic families 3,3VE(éhfos
USER 1 and USER 2 iogic families allow you to set USER 1
your own thresholds, USER 2
Set your own logic threshoids +B.20V
Logic Thrasholds 2 | when the logic family is set to slther USER 4 or to
USER 2. -g20V
Set the system time, The time is shown in the 0to 23 (Hour)
Time display, saved with waveforms and included on 0 1o 59 (Minute)
printed waveforms. 010 59 (Second)
Set the system date. The date is shown in the 11 to31 S}agz‘
Data® display, saved with waveforms and inciuded on 9;”‘;35( {;):ar))
rinted wave!
pririeq waveforms. (1996 10 2095)
ENGLISH
Set the language in all displays and the help HNEE:_E!:%LSH
Language system. This afso sets how the date lormat and FRANGAIS
numbets are displayed. _
o dopiay ESPANOL
ITALIAND
Logic Monitor, | Tumn on or off the jogic monitor and frequency ON
Frequency dispfay. Set to OFF 1o prolong battery life. OFF
Control the automatic tum-off feature
Turo OF Afer | apery operation ondy). YES
5 Minutes Set to YES fo prolong battery fife. NO

! Predefined logic thresholds:
SVCMOS(H =450V, L=050 V), ECLH=-100V,L=-160V)
3IVCMOS (H=240V,L=040V),TTL (H=240V,L=040V)

2 USER 1 and USER 2 logic thresholds have the following characteristics;
The high threshold must be greater than the low threshold by 0.50 V.
The tristate voltage is the average of the high and low threshold values
and must be between —3.50 V and +6.80 V.

3 The order of the date settings change with the language selected.
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Prinfing

You can print portions of a waveform or entire waveforms using
the infrared LED port. Use an HP 822408 Thermal Printer.

¢ Use the following keys for printing:

prints the waveform or waveforms as shown in the display.
ALL

) prints the entire waveform or waveforms.
stops a print in progress.

¢ Printing the entire waveform may take several minutes. You
should use an ac adapter when printing entire waveforms.

1683888

=
-

o
el

X~T1 11.69 usg
e

Trigger:

92319137
t peldiv
XuBr P.60 B3
Tk

28 ns’sa

LED Safety CLASS 1 LED Product
Do not attempt to make any adjustment to the unit.

Avoid direct eye exposure to the infrared LED beam.

Be qware that the LED beam is invisible and cannot be seen,
Do not attempt to view the infrared LED beam with any type
of optical device.
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On-line Help

You can obtain help on all messages, settings, keys, and menu

keys.
Y MBS o TE

YU ChH HSE 2o ar s CHAMKEL 1
IMPUT T0 SEE DC YOLTAGE, FREQUEWCY,
LBGIC ACTIVITY, BND THE HAYEFURM,

LOETERARRT SHIIME “IFEN™ WHEN Yau
ARE MOT FREEIMG A CIRCUIY,

it LERT

# Press to show the help sereen.

In an application (Investigate, Analyze, Compare, or
System Setup), help for the application is shown.

If a message is in the display when you press ,
help for the message is shown.

If a setting is highlighted when you press ,
help for that setting is shown.

KEY HELP

 Press @D ¢ to show help for keyboard keys.

o Press to leave the help system and return to the
application.

Un-line Help
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Power Supplies

Batteries contain toxic and harmful chemicals. Use properly
marked containers and approved collection procedures to dispose

of used batteries

Battery Replacement

When the batteries are getting low, the message

.

THE BATTERIES ARE LOW ! ~ ‘f“,j

is shown in the display and the battery symbel will blink.
Replace the batteries using the following procedure.

1. Turn HP LogicDart off.
2. Disconnect the input probes,
3. Connect the ac adapter (see page 29).

4. Replace the batteries, as shown below.

You can replace the batteries without using the ac adapter if you
perform the replacement within about 45 seconds. If your
batteries are completely dead, or if you take longer than

45 seconds to replace the batteries, you will have to reconfigure
your system setup and will lose all displayed and saved

waveforms. System setup is deseribed on page 24.

3xt5VAA
Alkaline or Lithium

HP LogicDart calibration is not affected by dead batteries or the

battery replacement procedure.
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Maximizing Battery Life

The battery life depends upon a number of factors.
Maximum battery life can be obtained through the following:

Use the ac adapter for continuous waveform captures
whenever possible. '

Set the LOGIC MONITOR, FREQUENCY setting to OFF.
This turns off the logic monitor and frequency display
(see page 25).

Set the TURN OFF AFTER 5 MINUTES setting to YES.
If no waveform or keyboard activity is detected after

B minutes, HP LogicDart will turn off to preserve batteries
(see page 25).

Use the ac adapter for printing operations. In particular,
de not print ALL when using the batteries (see page 26).

Remove the batteries before prolonged storage (all waveforms
and setups will be lost),

Using the AC Adapter

The provided ac adapter provides enough power to run

HP LogicDart, but does not recharge the batteries. When the

ac adapter is connected to HP LogicDart and supplying power,
the batteries are not used. Additionally, when operating with the
ac adapter, HP LogicDart will not automatically turn off after

5 minutes, even if the TURN OFF AFTER 5 MINUTES field is

set to YES (see page 25).
AC Adapter
HP Part Number Country

9100-5557 U.S. (120 Vac, 80 Hz)
9160-5558 Europs (230 Vac, 50 Hz}
9100-5553 UK {238 Vac, 50 Hz)
2100-5560 Japan {100 Vac, 50-60 Hz)

9100-5561 Austratia (240 Ve, 50 Hz)
8100-5562 South Africa (230 Vac, 50 Hz)
8100-5181 Taiwan {ROC) (120 Vac, 60 Hz)

a100-5182 China (PRC) (240Vac, 50Hz)

Maximizing Battery Life 29




Calibration

Calibration Procedure

Periodie calibration and adjustment is required to maintain the
accuracy of HP LogicDart. Calibration and adjustment should be
performed at least once per year. To maintain the specifications
listed on page 35, Hewlett-Packard recommends that calibration
and adjustment be performed at 23 °C 5 °C at < 80% RH,
non-condensing.

Use the ac adapter while performing these tests.

Use the following procedure:

1. Perform the Functional Verification Tests (see page 31).

2. Perform the Performance Verification Tests (see page 32) to
characterize HF LogicDart relative to the specifications on
page 35.

3. Perform the Adjustment (see page 33) if needed.

4. Perform the Performance Verification Tests (see page 32) to
verify any adjustments made.

Equipment Required
Equipment Used for ... Required Specifications
Seli-Test Vo7V
Voliage Reference Performance Verification 10V 3BV
Adustment +0.01%
. Performance Verification Short, 10 kQ, 100 kO
Resistance Reference Adiustment £0.4%
33 MHz Square Wave
4V p-p, + 25 Voifset
Signal Source Perdormance Verification <3 ns ransition ime,
+ 1% voitage aceuracy
1 0.01% frequency accuracy
Seif-Tes!
Probe Kit Performance Verification
Adiustment
Sel-Test
AC Adapler Perormance Verification See page 29
Adjustment

Calibration

L;!_-,-.llllllllll-ll




Functional Verification (Self-Test)

Functional Verification consists of a series of built-in self-tests.
You can run one or more specific self-tests if you suspect

HP LogicDart is not working properly. To perform a complete
Functional Verification, perform all the self-tests,

OFF GFF
o (DED shows the self-test display. Hold down the key

and press
EEPREM
) 4] RﬁM
SACTHETER
i CINTINUITY
KEYEDA
LED RC ADAPTER
EEZP CALIBRATION
e L ERIT]

s Use @ , @ , @, and @ to select a test to run. The first
test, RUN 9 TESTS, will perform the first 9 self-test

procedures (ROM to CH RAM). The first 9 tests do not require

user inputs,

@ begins the selected test procedure.

CONTINUQUS

@
stops a continuous self-test.

# Observe HP LogicDart as the following tests are performed:
LCD (all ecolumns and rows in the display turn on), LED (all
LEDs light), and BEEP (different frequencies and volumes).
These tests report DONE when complete.

repeats a test procedure indefinitely,

* Tests 10 through 14 require user input. Follow the
instructions in the display.

e Self-test results are shown in the display as each test is

completed. Some self-test procedures can take several seconds

to-complete.

» Press K3k to leave the self-test display.

Note: The CH 123 self-test checks the measurement hardware and the
Channel 1 probe, All three probes must be connected during the CH 123

test. To perform a complete functional test, run the CH 123 test with
each probe connected to the Channel 1 input. If the CH 123 self-test

reports FAIL 1, change the Channel 1 probe and try the test again. If the

test passes, replace the probe that failed the test.

For assistance with failing self-test resuits, call 1-800-452-4844 in
the United States, or contact your nearest Hewlett-Packard Sales

Office.

Calibration




Performance Verification

Performance verification gives a high degree of confidence that
HP LogicDart is operating correctly and meets specifications.

For steps 14 through 17, be sure to use good high-frequency connection
techniques (i.e., minimum-length ground leads and proper signal source
termination). You may need {o construct a test fixture to connect all
three probes in parallel to the reference voltage and signal source,

Performance Verification Procedure

Logic Trigger )
Step Input HP LoglcDart Satup Family Conditions Verlly
Short i
1| Ghannel 1 Continuity D.00kC2 1o 0.01 k02
10k
2 Channel 1 97kQi010.3kQ .
100 k2
3 | Channel 1 91 kS210 109 kQ
4 shor investigate ECL -0.02 Vi 002V
Channe! 1 5VIMOS -002Vin 002V
T ~-002Vio D02V
+ 30 Vde
7 Charnel 1 2985V i030.14V
+ 0.4 Vdﬂ A 'I'..
Channel 1 nnn?z;i =1ps @ Y All three waveforms
8 | Channei 2 Press - show a low level
Channel 3 CONTINUDUS H
+2.4 Vde o
9 Channel 1 Al three waveforms
Channel 2 show a high lavef
Channel 3
~1.6 Vde ECL
Channel t All three waveforms
0 | Channel 2 show a low level
Channel 3
-1.0Vée
1 Channel t All three wavelorms
1 |Channet 2 show 2 high leve!
Channel 3
+0.5Vde 5V CMOS
Channel 1 All three waveforms
12 | Channel 2 show a low level
Channel 3
+4.5Vde
Channel 1 Ali three wavelorms
13 i Channel 2 show a igh level
Channel 3
32 Calibration
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Logic Trigger
Step Input HP LogicDart Setup Family | Conditions Verify
y |3EMHe Analyze () 15V CMOS T. All three waveforms
SQUBTE WVE | Timeddiv = 10 ns y show high and fow laveis
4Vpp :
+25Volise!  |investigate B 329 MHz to
15 | Channel 1 Press g 331 MHz
Channel 2
Channel 3 Analyze @ For each Trigger found
Press h immediately (“WAITING
16 conTuOUS et hpe | FOR TRIGGER"
@ n ™ {message does nol osowr )
Trigger Types Step 16
Channel 1 JUHIL|RIR|¥ 1B 8| ¥ ¥
Channel 2 1| J1HIL
Channel 3 "I IRIR I
Logie Trigger .
Step Input HP LogicDart Setup Family | Conditions Verify
open Analyze () 15V CMOS T.
i7 Charnal 1 Press conTmUOLS s All three waveforms
Channel 2 show a tristate level
Channet 3 @ g
Adjustment

You should verify any adjustments made using the performance
verification procedure (see page 32).

The following table shows the adjustments, the required input/reference,
and the acceptable measurement limits.

EE T EEEEEEEEEEE R

Adjustment Procedure Reference Needed Limits After Adjustment
Zero Adjustment Short 0004V
Logic Threshold Gain 6VioT7Y Input £ 0.02V
DC Voltage Galn 0V a5y input£ 0.01V
Resistance Gain iAo MK input £ 0.1 k2
Calibration 33




Adjustment Procedure

You should verify LogicDart’s performance before and after performing
the adjustment procedures. Verifieation procedures begin on page 32.
OFF

GEFF
1. @@ shows the self-test display. Hold down the key and
press (see page 31).

2. Press () to highlight CALIBRATION. Press € to begin.

THESE ADJUSTMENTS WILL CRANGE
LEBRLMRT S RCCURRCY.

FOR PROPER CALIERATION, YEU SHOHLD
YERIFY oL mRT > PERFORBMANCE

- AGAIMST ITS SPECIFICATIONS EEFORE
AND AFTER THESE ADJUSTMENTS. SEE
FHE BIER'S GEIDE FOR DETAILS.

S TR N [ .
Note: Press MIa®3E to return to the selfitest screen.

OFF

3. To begin the adjustment procedure, press @
{press all three keys at the same time).

4, The first adjustment procedure is the Zero Adjustment. Make the
connections shown in the display and press BEIHM. A message in the
display indicates when HP LogicDart has completed its internal
adjustment. Press IUHEM. The Zero Adjustment will take
approximately 20 seconds to complete.

5. Once the Zero Adjustment is complete, the Logic Threshold Gain,
DC Voltage Gain, and Resjstance ~ and Gain procedures are

available. Use @ and to select each procedure and @ to
begin the selected procedure. Make the connections shown in the
display. Use the menu keys to enter the reference input value that is
highlighted in the display {not required for Resistance ). Press
EECIN (o make the adjustment. A message in the display indicates
when the adjustment has completed. Verify the adjusted valne against
the Hmits shown in the table on page 33. Press . Some
adjustment procedures can take up to 20 seconds to complete.

After any adjustment procedure, you may press BN to perform the
adjustment again.

Press BLIETE to quit the adjustment procedure.

The acceptable limits for any adjustment are shown in the {able on
page 33. If an adjustment does not produce results within the himits
shown, or if the message “ADJUSTMENT OUT OF RANGE" is shown,

HP LogicDart may need repair.

When all adjustment procedures have been completed, press BEHIM to
return to the self-test display and again to leave the self-test
display and return to normal operation.

v

i

34

Calibration




Specifications (One Year)

Input Characteristics (all channels)

1 MQ, =13 pF, maximum 40 V to ground

DC Voltage (314 digit)
Accuracy: +{0.5% of reading + 2 counts)? at 23 °C £ 5 °C
Range: 3500V
Temperature Coefficient; Accurscy % 0.1/°C {for DC Voltage and Resistance)
{0°Cto 18°C, 28 °C to 55 °C)
Resistance
Accuracy: 0.00 kQ to 1.19 k(2 +(1.5% of reading + 1 count}
1.2 kQ to 11.9 kQ: + (2.0% of reading + 1 count)
12 kQ to 120 kX +(7.9% of reading + 1 count)
Continuity
Threshold: 80 Q minimumm, 140 Q typical
Frequency
Accuracy: +(0.1% of reading + 1 count)}
Display: 1 Hz to 9 Hz: one digit
10 Hz to 99 Haz: two digits
100 Hz to 33.0 MHz: three digits
Logic Monitor
Sample Rate: 100 MSa/s
States: high, low and tristate indicators’
Gliteh Detect: =15 ns
Timing Analyzer
Maximum Sample Rate: 100 MSa/s
Number of Channels: 3
Number of Samples: 2048 per channel
Triggering Modes: Edge, pattern, edge/pattern combination
Trigger Glitch Detect: z15ns
Minimum Input: 0.50 Vp-p
Time Base Range; 10 ns/div to 20 s/div
Cursor Accuracy: * (1 sample period + 2 ns + 0.1% of reading)
Dual Threshold Range:  +8.20V
Dual Threshold Accuracy:
High Low
Logic Family Min Max Min Max
TiL 3.3V OMOS 165V 240V 040V 1.52V
5V CMOS 323V 450V 050V 1.84 V
ECLT -1.50V; 100V 160V -t.11V
USER 1, USER 2 figh - e High Low Low+ et

Ttristate is not defined for the ECL logic family.
te=0.2 x (High - Low) + 0.43

{(high and low threshold will never overlap for the same channel)
§ For USER 1 and USER 2; +(0.5% of reading + 5 counts).

Specifications (One Year)
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Specifications (continued)

Power Supply
Battery:

Battery Life:

AC Adapter
Physical

Dimensions:

Weight:
Operating Environment

Storage Environment

3 x 1.5 V AA atkaline (R6/LR8) or

AA lithinm batteries (FRE/15LF)
15 to 20 hours typical for alkaline batteries
{depending on use)
Included (see page 29)

89emx198cmx3.8¢cm
(35inx7.8inx 1.5 in)
0.4 kg (12 oz}

Full aceuracy from 0 °C to 55 °C
Full accuracy to 80% RH {non-condensing)
at 30 °C

-40 °C to 65 °C

System Reset

Occasionally, you may wish to return

HP LogicDart to a knewn starting condition,
Reset does not affect calibration, language,
time or date settings. Reset does erase all
saved and displayed waveforms and returns
HP LogicDart to the conditions indicated in

——n
Df
CDC)CD C it j

bold in the table on page 25.
* Press the three keys shown at the same time to reset HP LogicDart.

Accessories

The following accessories are available for use with HP LogicDart.
In the U.8., contact HP DIRECT at 1-800-452-4844 to order.

HP Order Number Deseription
93004 Assembled probe with browser. Includes: 1 probe, 1 browser,
1--30.5 em {12 in) ground lead, and 1 grabber
E2321A Replacement probe {one)
P;;be Probe accessory kit. Includes: 1 browser,
s 3--30.5 ¢m {12 in) ground leads,
E2322A 6—10.2 cen {4 in) ground leads, 4 grabbers,
§ contact pins, 6 ground exienders, and
3 browser replacement pins
HP 822408 Thermal printer
Printer
HP 82175A Thermal printer paper (6 rolls)
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Limited Three Year Warranty

What Is Covered

HP LogicDart is warranted to you, the original purchaser, by
Hewlett-Packard against defects in materials and workmanship for three
years from the date of original purchase. I you sell your unit or give your
unit as a gift, the warranty is automatically transferred to the new
owner and remains in effect for the original three year period. During
the warranty period, we will repair, or, at our option, replace your unit at
no charge, a product that proves {o be defective, provided you return the
praduct, shipping prepaid, to a Hewlett-Packard service center.

What Is Not Covered

This warranty does not apply if the product has been damaged by
accident or misuse or as the result of service or modification by other
than an authorized Hewlett-Packard service center.

No other express warranty is given. The repair or replacement of a
product is your exclusive remedy. ANY OTHER IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS IS LIMITED TO THE THREE
YEAR DURATION OF THIS WRITTEN WARRANTY. Some states,
provinces, or countries do not allow the exclusion or limitation or
incidental or consequential damages, so the above limitation or exclusion
may not apply to you.

The warranty gives you specific legal rights, and you may also have other rights
which vary from state {0 state, provinee to provinee, or country to country.

Service

Hewlett-Packard maintains service centers in many countries
throughout the world. You may have your unit repaired at a
Hewlett-Packard service center any time it needs service, whether the
unit is under warranty or not. There is a charge for repairs after the
warranty period. Repair or replacement during the first 30 days after
purchase will be provided by the sales channel. After 30 days, contact the
nearest service office.

Express Exchange Service (U.8. only)

You can receive a replacement HP LogicDart via overnight shipment for
a short downtime. Before you call, have ready: your shipping address, a
credit card number, and the serial number of the failing HP LogicDart.
Call 1-860-258-5165 and ask for “Express Exchange”.

Mail-In Exchange
You may also have your HP LogicDart repaired or replaced by sending
your unit to:

Hewlett-Packard Company

Instrument Repair Coordinator

815 14th Street S.W.

Loveland, CO 80537

Telephone: (970) 679-2881

Limited Three Year Warranty
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Service
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