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Turn weier On

OFF

Press once to turn on HP LogicDart.
Press and thento 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 OFF
. @ and ”@ 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: IELN IS NETY EESE VN

T
{1
5
-] &

uSt’D;'-' 50 NS/SR
-0: 25.50 .5 L)
-1 15:85 85/10/08 |

| | I I
COCOCOCO W
Press the menu key below the label to perform that action. In the

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

OFF

Turn On




Using the Probes

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

round Lead

Alternate Grounding Techniques

Browser used as
a Ground Lead
(see page 6)

(sse 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.

voltage of +40 V. Do not exceed +40 V to earth ground

j CAUTION Do not exceed the maximum rated input
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

—— o=

Ground Lead \ Probe

(_

Browser as
a Signal Lead

Browser as
a Ground Lead —ﬁ
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Probe Accessories and Parts

—— Probe

Contact Pin Coptact Pin

llHHl == To short an input for
—— calibration

Contact pin used for
probing

—— Probe \

Probs

Ground Extenders
(supplied in E2322A Accessory Kit)

||HH| cifﬂ_—]

——— Probe

Browser Replacement Pins
(supplied in E2322A Accessory Kit)

i —

|
Browser Replacement Pin Browser

Contact Pin

l/

Ground Lead

Probe with Ground
Extender

Ground Extender W
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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 T )

high threshold 4). !
(green LED on}) b

h

0

O

high and low
thresholds
o tEDsoy () 0

Voltage between
O

Voltage below

I
O
low threshold

A
{red LED on) ( 30

Channel 1

e 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.

Logic Monitor




e 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 threshold.

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.

e 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
can be either a high level or a tristate level.

High threshold T e Tolerance Band

Tristate
Low threshold ST SRR UL N Tolerance 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.

Ti,.
Sus
R-D: 25.50 us
1.67 V 136 kHz
15:25 96/10/¢8
m’/ﬂm"m

/ /

Voltage Frequency

50 NS/SA
TIL

Voltage Measurements

Channel 1
¢ 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 outside this range are shownas<—-35Vor>35V.

o If the probe tip is not in contact with a circuit, the OPEN
message is shown in the display. ECL logic thresholds or
user-defined logic thresholds 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 B 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 INFE¥lll again or turn HP LogicDart off
and back on.

- I
T

500 N5/DIV 10 N3/25A
TTL

%-0: 500 NS
/-B. 28 oY 8 Hz
av — 11547 $.go v 96/10/08

Voltage measurement
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B Frequency 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.

o 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
circuit.

o 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
(described 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.

. 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.

CONTINUQUS

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

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

Investigate 11




Setting Trigger Conditions for Channel 1

nggﬁHairIine
¥j .. AU e Wi UL Wavelom

Trigger Type e 5 ..szniv 50 NS/Sh
#-0: 35.50 u$ ™
1.67 V 136 kHz

15:25 96/10/08
L POSN | EOGE JLEVEL] noT | oV ]

Trigger Position

Press IREX 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 IHIHH 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:

IR Sects high level trigger type.
Sets low level trigger type.

BRI Sects 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, regardless 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 resolution of the
waveform and the amount of time a waveform capture requires.

e 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.

e 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.

T..
j, S .
8 M3/DIY 50 uSﬁE-—Sample Period

Time/Div
®#-0: 8.80 M35
a.e1 v 68 Hz
15:33 96/10/08
| POSM J EMSE JLEVEL] H-T | oW |

¢ The sample period used is based upon the time/div setting
when the waveform is captured. 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 Channel 1 probe tip and compares the values
obtained to the logic thresholds in use. The comparison is divided
into one of three logic levels; high, tristate, 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

i n in line.
s shown as a thin line Volage ator bove

high threshold
Voltage between high
and low thresholds (tristate)

===============

Voltage at or below
low threshold

¢ 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 / S
/ \/ Input Signal
Low Threshold N\

-

- Displayed Waveform

e A tolerance band exists below the high threshold and above
the low threshold. An input signal value within a tolerance
band can 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

Samples

on page 35.
High threshold T TEE oy e Tolerance Band
Tristate
Low threshold BN 2 " Tolerance Band

ERASE

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

14
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¢ 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 scrolled, the O-marker and trigger point may
scroll out of the display). The following keys move 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 @ 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-cui'sor
D e B g Leq—— Waveform Viewing Area
g MS;:HN s 50 uS;Sﬁ
#=0:8.H0 M T
soolBar — | @LEAL Y 68 Hz
15:33 96/10/08
| POSN | EDGE JLEVEL] =T | oW |

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.

F.-I.---..--

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 described on page 13.

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

O-marker X-cursor
Trigger Point

i ] ]
TumelDiv . jb’ L Oy T W T
Scale
5 us/DIY 50 Ns/SA

Time Measurement - #-0: 25.50 u$ TTL

1.67 V 136 kHz

15:25 36/10/08
| FO:N JE0GE JLEVEL] w7 | ot |

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

point of interest using 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 display.

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 (X-O, X minus O)
or the time from the X-cursor to the trigger point
X-T, X minus T).

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

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.

X1

moves the X-cursor to the trigger position.

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

waveform, and may move the X-cursor more than one

16
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Analyze ®
. Use Analyze to capture and view three waveforms simultaneously.
Channel 1 Channel2  Channel 3
. Waveform Waveform  Waveform
Trigger |
Position L l
I e
Channel1 — | This r T
. TagerTpe A N ey BN T
Channel 2 -~
Trigger T 500 Ns/DIY 10 N3/5A
gger Type H-0:1.95 u% TTL
Channel 3 | POSN [ EDGE JLEVEL] 5T [ ]

Trigger Type

Channel 2
Channel 1

¢ In Analyze, you have more control over waveform triggering.

You can set the trigger conditions for all three channels.
Press IHIHA or to choose the trigger types, then select
the channel for the trigger type using one of the [ CH1 |
IEEM, or BEEE 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.

Channel 3

Analyze @

17




COMPARE

Compare ®

Use Compare to view the differences between two Channel 1
waveforms. Compare a waveform captured from a known good
circuit 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 ‘

: T.

Trigger TVPG\\ T, ... J ... Reference
Channat 2 Ay .- g [ t--qz— Compared
TnggerType/ . 11 | 1 |- Differences
Channel 3 100 N3/DIV (RIS 10 N5/Sh
Trigger Type %-D: 620 NS TTL

[ 1T x-1 [ WeW ]

COMPARE

@D @

Channel2 ° Channe! 3
Channel 1
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 IKEEM. 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 IREZM. Change the trigger
position or trigger types and then capture a new reference
waveform.

18
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. e The reference and compared waveforms are captured
at the Channel 1 probe tip. The Channel 2 and Channel 3
probe inputs are used for triggering only.

Press IHIHH or to set the trigger types, then select the
channel for the trigger type using one of the IEIEN, HXEM 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.

F-I.-..-.---

COMPARE
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Continuity @

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

1002 100 1K 10K 100K
15 k@
IJ})
ggep [ [0 [  [oioce]
Resistance

il
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).

o The continuity LED is on and the beeper sounds whenever the
measured resistance is below the continuity threshold
(minimum 80 Q).

o Press IE3ZM 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 kQ.

e Press I 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.

]
n e 3 oty

10 100 1K 10K 100KQ
[10CE]

"
B lesr )"

jeeer ] 1 [ [ CONT |

e Press to return to the continuity check function.

20 Continuity @
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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.

T YT PR e rrrn evee e rren reeny

INVEZTISHTE

20 NS/5h

¥-0: 7.B0 s L

TRIGGER: 9&6/10/08 15:41:31

REPLRCE LOCATION: ]

[ [ PREV TAENT [CHNCEL O
Save Location

o There are 10 waveform storage locations, numbered from
1 to 10. Press or TN to select a storage location.
When the desired location is selected, press IFEE to save the
waveform and setup.

Press HiLET to 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

e 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.

TRIGGER: 96/10/08 14:03:39
RECALL FROM LIlCﬁTIIleE

[ LOCH | PREY | NERTACRNCEL OF ]

Recall Location RECALL

@)D

¢ There are 10 waveform storage locations, numbered from
1 to 10. Press or I3 to select a storage location.
When the desired location is selected, press HEIEM to recall
the waveform and setup.

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

o 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 to show the saved waveform
time/div, sample 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.

RECALL

Recalling Waveforms

ENEEREEREEENENR




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 recalled 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 EDED




System Setup

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

.]}} YOLUME: MEDIUM
LOGIC MONITOR BEEP: OFF

JUwr
et INTL ENGLISH

E:’ LOGIC MONITOR, FREQUENCY: ON
TURM OFF AFTER 5 MINUTES: YES

[ PREY | NERT ] REDUT

To 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.

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

o When you leave System Setup, HP LogicDart saves any
changes you made. Press to leave System Setup.

24 System Setup @




A Choices
Setting Useto.. (bold indicates default)
OFF
Volume Set the volume for all beeps. MSE([))'IIJTM
LOUD
Logic Monitor Beep | Tum on or off the logic monitor beeps. g':‘::
Set the logic thresholds in use. TIL
Logic thresholﬁis are fixed for defined 5V CMOS
ic families.
Logic Family logic families. 3.3VE((::TOS
USER 1 and USER 2 logic families allow you to set USER 1
your own thresholds. USER 2
Set your own logic thresholds +8.20V
Logic Thresholds 2 | when the logic family is set to either USER 1 or to
USER 2. -820V
Set the system time. The time is shown in the 0to 23 (Hour)
Time display, saved with waveforms and included on 0 to 59 (Minute)
printed waveforms. 0 to 59 (Second)
Set the system date. The date is shown in the 11t t°121 '&Da)g‘
Date3 display, saved with waveforms and included on 0 12 (Month)
printed waveforms. 96 to 95 (Year)
(1996 to 2095)
ENGLISH
Set the language in all displays and the help INE&S_’:S(';EH
Language system. This also sets how the date format and
numbers are displayed. FRANCAIS
ESPANOL
ITALIANO
Logic Monitor, | Turn on or off the logic monitor and frequency ON
Frequency display. Set to OFF to prolong battery life. OFF
Turn Off After Control the automatic tum-off feature YES
- (battery operation only).
5 Minutes Set to YES to prolong battery life. NO

! Predefined logic thresholds:
5VCMOS(H=450V,L=0.50V),ECL(H=-1.00V,L=-1.60V)
3.3VCMOS (H=240V,L=040V), TTL(H=2.40V,L=0.40 V)

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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Printing

You can print portions of a waveform or entire waveforms using
the infrared LED port. Use an HP 82240B Thermal Printer.

e 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.

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

16:32:28

f[:l..

X-0: 7.60 us
X-T: 11.60 us

Trigger:

92910107
2 ps/szdiv
TTL

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 aware 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.

1IN E = TTSHTE]

YOU CAN USE s 2Ry CHANMEL 1
INPUT TO SEE OC VOLTAGE, FREQUENCY,
LOGIC ACTIVITY, AND THE WAVEFORM.

eaBRIMRT SHIWS “IPEN" WHEN YOU
ARE NOT PROBING A CIRCUIT.

11 1 [ e |

s Press to show the help screen.

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

e Press to show help for keyboard keys.

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

On-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 ! - +b

is shown in the display and the battery symbol 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 described on page 24.

\ 3x15VAA
\ < Akaline or Lithium

(R6A.R6/FR6/15LF)

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:

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

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

o Set the TURN OFF AFTER 5 MINUTES setting to YES.
If no waveform or keyboard activity is detected after
5 minutes, HP LogicDart will turn off to preserve batteries
(see page 25).

e Use the ac adapter for printing operations. In particular,
do 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, 60 Hz)
9100-5558 Europe (230 Vac, 50 Hz)
9100-5559 UK (230 Vac, 50 Hz)
8100-5560 Japan (100 Vac, 50-60 Hz)
9100-5561 Australia (240 Vac, 50 Hz)

9100-5562 South Africa (230 Vac, 50 Hz) ‘/
9100-5181 Taiwan (ROC) (120 Vac, 60 Hz)

9100-5182  China (PRC) (240Vac, 50Hz)

N EEEEEEEEEEEEE.

Maximizing Battery Life
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Calibration

Calibration Procedure

Periodic 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 HP 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
Self-Test 6Vio7V
Voltage Reference Performance Verification 10Viod5V
Adjustment +0.01%
. Performance Verification Short, 10 k2, 100 kQ
Resistance Reference Adjustment +0.4%
33 MHz Square Wave
4V p-p, + 2.5V offset
Signal Source Performance Verification < 3 ns transition time,

+ 1% voltage accuracy
+ 0.01% frequency accuracy

Self-Test
Probe Kit Performance Verification
Adjustment

Self-Test
AC Adapter Performance Verification See page 29
Adjustment

Calibration



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 OFF

o COED shows the self-test display. Hold down the key
and press =3

[N S e T

CH RAM

RAM CH 123

CLOCK VOLTMETE

iR CONTINUI

LCD KEYEDARD

LED AC ADAPTER

BEEP CALIERATION
[ | [

e 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.

CONTINUOUS

G repeats a test procedure indefinitely.
stops a continuous self-test.

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

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

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

completed. Some self-test procedures can take several seconds

to complete.

e Press 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 results, call 1-800-452-4844 in
the United States, or contact your nearest Hewlett-Packard Sales

Office.
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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 to 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 LogicDart Setup Famity | Conditions Verify
1 (S;',‘;ﬁnel 1 Continuity 0.00 kQ 10 0.01 kQ
10kQ
2 Channel 1 9.7 kQ t0 10.3 kQ
100 kQ
3 Channel 1 91 kQ 10 109 kQ2
s Investigate ECL -0.02Vt00.02V
hort
Channel 1 5V CMOS -0.02Vt00.02V
TTL -0.02Vt00.02V
+30 Vdc
+0.4 Vde Analyze D) T.
Channel 1 Time/div = 1 y All three waveforms
8 i Channel 2 Press =tus show a low level
Channel 3 CONTINUOUS H
+2.4Vdc y
9 Channel 1 All three waveforms
Channel 2 show a high level
Channel 3
-1.6Vde ECL
Channel 1 All three waveforms
10 Channel 2 show a low level
Channel 3
-1.0 Vdc
Channel 1 All three waveforms
1 | Channel 2 show a high level
Channel 3
+0.5 Vdce 5V CMOS
Channel 1 All three waveforms
12 Channel 2 show a low level
Channel 3
+4.5Vde
Channel! 1 All three waveforms
13 | Channel 2 show a high level
Channel 3
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. Logic Trigger .
Step Input HP LogicDart Setup Famlly Conditions Verify

1y |z Analyze (R |5vCMOS T. Al three waveforms

iq\tljare wave  |Time/div =10 ns y show high and low levels
p-p
+25Voffset | Investigate ] 32.9 MHz to

15 1Chamnel 1 |pross y o [3IMH
Channel 2
Channe! 3 Analyze @ For each Trigger found

Press h immediately (‘WAITING
16 CONTINUOUS ";l%ge’ 'g.f.e FOR TRIGGER"
@ SHOWN BEOW... message does not occur )

Trigger Types Step 16

Channet1 | J | 1 {F1 £ R RIB | R | H|BIR ]

Channel 2 AR R JI/1|I1 H AR )

Channel 3 AR AR AR AR AR AR AR 11 L
Step input HP LogicDart Setup Logic Trigger Verify

Family Conditions
Open Analyze @ SvCMOS T.

47 |Channel 1 Press CONTINUOUS ] All three waveforms
Channel 2 show a tristate level
Channel 3 @ n

4
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.

Adjustment Procedure Reference Needed Limits After Adjustment
Zero Adjustment Short +0.004V

Logic Threshold Gain 6Vto7V Input £ 0.02 V
DC Voltage Gain 10Vto3s5V Input £ 0.01V
Resistance Gain 9kQto 11 kQ Input £ 0.1 kQ

Calibration
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Adjustment Procedure

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

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 CHANGE
LBELART S ACCURACY.

FOR PROPER CALIBRATION, YOU SHOULD
VERIFY cqreZarr s PERFORMANCE
AGRINST ITS SPECIFICATIONS EEFORE
AND AFTER THESE ADJUSTMENTS. SEE
THE USER'S GUIDE FOR DETAILS.

T N N T
Note: Press B to return to the self-test 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 IEI3l. A message in the
display indicates when HP LogicDart has completed its internal
adjustment. Press [IlII3M. 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 Resistance « 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

to make the adjustment. A message in the display indicates

when the adjustment has completed. Verify the adjusted value against

the limits shown in the table on page 33. Press IEEM. Some
adjustment procedures can take up to 20 seconds to complete.

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

Press LB to quit the adjustment procedure.

The acceptable limits for any adjustment are shown in the table on
page 33. If an adjustment does not produce results within the limits
shown, or if the message “ADJUSTMENT OUT OF RANGE” is shown,
HP LogicDart may need repair.

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

ﬁl,.............l.
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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: +35.00V

Temperature Coefficient: Accuracy x 0.1/°C (for DC Voltage and Resistance)
(0 °C to 18 °C, 28 °C to 55 °C)

Resistance
Accuracy: 0.00 kQ to 1.19 kQ: + (1.5% of reading + 1 count)
1.2 kQ to 11.9 kQ: £ (2.0% of reading + 1 count)
12 kQ to 120 kQ: + (7.9% of reading + 1 count)
Continuity
Threshold: 80 Q minimum, 140 Q typical
Frequency
Accuracy: 1 (0.1% of reading + 1 count)
Display: 1 Hz to 9 Hz: one digit
10 Hz to 99 Hz: two digits
100 Hz to 33.0 MHz: three digits
Logic Monitor
Sample Rate: 100 MSa/s
States: high, low and tristate indicatorst
Glitch 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: >15ns

Minimum Input: 0.50 V p-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
TTL, 3.3V CMOS 165V 240V 040V 152V
5V CMOS 3.23V 450V 0.50V 1.84V
ECLt -1.50V| ~1.00V| -160V| -1.11V
USER 1, USER 2 High - et High Low Low +et

1 tristate 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).
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Specifications (continued)

Power Supply
Battery:

Battery Life:

AC Adapter
Physical

Dimensions:

Weight:
Operating Environment

Storage Environment

3 x 1.5V AA alkaline (R6/LR6) or

AA lithium batteries (FR6/15LF)
15 to 20 hours typical for alkaline batteries
(depending on use)
Included (see page 29)

89cmx19.8cmx3.8cm
(3.5inx7.8inx 1.5in)
0.4 kg (12 0z2)

Full accuracy 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 known starting condition.
Reset does not affect calibration, language,
time or date settings. Reset does erase all
saved and displayed waveforms and returns

i
]

0
0
0
| =

-0 O

HP LogicDart to the conditions indicated in  »=G&>

bold in the table on page 25.

OF
®
S
®

¢ 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.S., contact HP DIRECT at 1-800-452-4844 to order.

HP Order Number Description
E£2300A Assembled probe with browser. Includes: 1 probe, 1 browser,
1—30.5 cm (12 in) ground lead, and 1 grabber
E2321A Replacement probe (one)
P;?be Probe accessory kit. Includes: 1 browser,
its 3—30.5 cm (12 in) ground leads,
E2322A 6—10.2 cm (4 in) ground leads, 4 grabbers,
6 contact pins, 6 ground extenders, 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. If 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 to be defective, provided you return the
product, 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 to state, province to province, 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.S. 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 1-800-258-5165 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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gy 7 2= BRETENABLTT— L EWEL ~N)VIE, System Setup
TRELTT 25—V BH),

0y s - 82y (E—TELED&RR) ¥4 7L T, BHiOHELHL 2
ZENTEITT 25 R—TVEE),




Investigate (1R &) B

Investigate * 9 &, FY ANV 1OTO—7 - Fv 7OEE. BEH. ‘?&ﬁﬁ’i’f.
RTHIENTEET, KRR, —EHRELTERRTEI LS. ERNICER
TAHILLTETT,

L o o %

Tl W LU UL
5 S0V 50 NS/3R
#-0: 25.50 p3 T

' 1.67 V 136 kHZT
EERC R e

BE =3P 4 ¢

BEDAIE Fr i

o FRENTVARERR. FyAM1OT/O—7 - Fu TOBETT (FRS
NTWBEEOFYTIEH Y TEA) BRBEIL. EPH0EEFSIE
T, MIETEXZEEIE, 3500V~ +35.00 VOHEATT, ZOHBENDEE .
X, <35V ELIESIsVEFERRINET,

e 7u—7 . - FyrHEKREEMLTVWEVE XX, 71 A7 12 OPEN
AvtE—VHFERRENTITECLOY v 7 LEWET R —FERT Y Y
ZLEVWEONA LD —DBEEEZEZ1O0V RFBICHETHE. OPEN A v
- UNREFINZVWEEEL D ET, .

o AVHEZFH>ILITEET , AV, ZREBE L Fr A NV1OTO—T
FyTOBELOBOEEZRLET,

W L CERBEE LML, EORRLBSEL T KROWE L 2
DEEDFTA AT VAR SNETEEBEERIRRSNELEA) + V1S
LA VERE A 71F Bicid, b ) —% Iy, xxomnz JJj
Vo ltAX 7IILTRLAVIZLET,

500 NS/DIY 10 N5/5A
#-0: 500 N§ T

-8.28 &V B Hz

sz 489 v 85/10/08
AV [Foin | EnGE JLEVEL] 3T ] ot ]

BERE
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| EEBouE

o TAATVAUIRRINTVAAERIL. FyAVv10o7/O—7 - F9 7D

. BERABEKRTYT ERS3N T2 ERORBEREIZERLZELHD £3),

BB, B 2EEHFSNE T, RESHEEEBRL TV AR, BiEK
FRIZA 7D T,

B e suruasTonzovenv s iyac o TR LT AER
WER, E2, 70y 72 CRANEAMES ER T .

. o IHzERMORBKEEIL, <IHz L FFR ST, FEREUE. ANESHDCEE
THoED, FXARNIOTO—F - F o IHBET 51 TEKIZEML TV
WA, OHz ¢ R ENET,

B mossrercic BsarmEicrbciiT osnevE
),

B nome

WO FEIIIEES Y T3, TR TOBEBHROHIRAE & MR

B rnec i o cRmsnET (b Y A RHOBE R B oW T 12N ST
HHAL I ). B, BRE LM/ diveMST 29y 7 VEBZER L TH
BENRTFFTA3R-TVTHBALE),

. MITEFGEREL T, FYANMIOTO—T - F v 7% BRICER S &1,
RDIDDFED ENpEEo TEROBREERETVET,

. o Dk, HEIWICER /Ay LYY TVEAREL. BHLBRELTI T, &
Bidivid, 71 X7V A5~ 1R2OBBVERFINL L) IIREShT T,
BEORBREAITHDOEE, TOFENS - & BHATT,

Ged i3, BIED MY HEE. MUK - 54 S, BE/AvEREEREoT, 10
DEFEHIR, FRLET,

G it EITFDOY  FVEFERIEL T, BHEIROETH I E R
RERSNTEA,

@D @ 13, BHE BRI () FRAAEE SATWAED) BIEL T
o COFBEIR, A% 7O —TL, 775474 2 ETRIZERATY,

ERBEEMIE T BIE L T3 Bk HR T AR R SR
THA,

IF H n n !I | .II
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Fr 10 HREDRE B
FIH-ANTF1>
Y3 .
S50 NS/$h
L

1.67 V 136 kHz B

15:35 86/10208
| POSN JEBGE JLENEL] -1 | ot

PUHRER —

/

MUK 21T

o EERZHL T, P AFNMEEZRELE T, M) FEOREICERD :‘:°7}’L.
POAZa—- - F—FnIET,

N AE, ) AR A Fogogksss R egacEs

E35 2
R MY HRE, M) KA ORIROBERERS R WHEC .
fEnEd,

BLIYAMUE, M) F B P OROBERBERSR - VHEIE:

£, N

o HERM*W LTy I - MIF - $4T%BELET, Ty - bIH - ¥

ATOFRERIZROLENDD A =2~ - F—%FVFT,

IAEHTy Y MUK A TERELE T,

TFHFLy Y- bUH - F A TEEELEF. B
STENYETTHVORADLY Y- hUF - 54 ThBELE T,

o MEEMEHMLTLAN - FPIF - IATERELET, LWV FIF - 5’.

A TOREICBROERDPD A2 — - F—%fFnET,
B /N1 - LA M)H v LTEREBRELE T, .
A— LN )F - 9472 BELE T,

N Kb TT7-NIH - ATERELI T (BROMRIC P i .
LBHH LA,

o BRHRATET 5 LAIA—JIBALL LSOy 7Ty s &

NET, PITEEFI—HLEVEES, VUK -4 7BEaRL, T4RTS
LA A v+ — Y WAITING FOR TRIGGER &R & T ¥,

o MUFEMHIE, Y 7IWVEBIIERER InsEIZF vy 7 S3NETUINR— .

TEEE) Y T VEAMA 00 LY RVE, M) REHFBL SN THH
REFIZRRENLWHEEFH D ETH Y TVAT ) FEROEDVRET S
ELMUFT AT ITAVGEE, BEPERIPDLDEY, PIFTERES
RAFEHEERDITZ, PIF AT IA Y ZHRLTHIOREEZHEL Z
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.ﬁ%MWtﬂ>7»E%®%E

REZ.RBELLBREMBTADBSZHEF Y TY ) LET, OB
BE. T IVEBEFRTET, b IVEBHOBREEHEIZ. 100s ~ 100ms T
T BT 281, BRM/AvREREETAZ LI > TH Y I VE A
BRELETT,

R, WL 208 F Y TVERRLET, Lo T FATAH 70
BB & o T, BHOSHEE L BEHRRICLERRBO™ AP RE D 7,

o IOHSO‘B- ‘/‘7’)]/%%(% {)ﬁb\‘ﬁ' v ‘7’)1,}%3]%)—(&'i‘ zomwlbﬁ%ﬁimﬁé
. h, HBRTEE/ 0V R1E10ns ETTT,

® 100ms DY FVEBE D Bvi v ZVE) TR, 2055 D AHEEH IR
. SNETH, 50ms L DEVSVRGEHRI N VITEERESD D T3,

B div & VAT A LR RENE T,

T..]
T P S T

B /div 2 M5/DIV 50 pS/SA ¥ TIVERR
#-0: B.BO MS L
g8.61 vy 668 Hz
15:33 96/10/08
[ PO:N | EGGE JLEVEL] #-T ) i |

.o FRENDY 7 VEIE, BEE2BIRT 2BORE diviiEickos 3
Yo B MivEY Y 7VEAMEFEET 2121, ROF—%FnTT,

M X2 £2 - %—TF, LOECEM /v, & )RV 7L E
YRELET,

@ i3x—n -7 =TT, LDEVEBEAv. LHEVH L TLE
MraELEIT,

BREHR. BRLBE. ChoDF— 4o CHBICA—0 -4 ¥ X—
AT MLET H Y IVAPIR, HLOEBAEIRT A L JIIEESH
i?o

ED%ME->T, HEIICEM v Y VB e L. R HIRT 2
CEDTEET . FXYARNNOTU—T - F v T BNOREBKICEM ST
VEVFHY T, BEM/Mivid, T4 A7V AII5~120BBIRRShD X
IRREENRTT,




HAGE

B DFRR B

W ERTA-DIC. AR, FryAaVIOTu—7 - Fy SCERLLERE
HEETV., Bon-EXEHTIOY v 7 LEVEEERLET, LEBER
BN NFIARATF—F, O—D3DDURVICGEHEINE T, T1 AT LA
DEFL, DD, AHEBOZAI VY I/RELRYET, BEOKBIZ. [
Ly 7L RETHDE T, B

o BRERTIH. U—-a¥y 2 - LAWIEKERT, F54A5F— MIBHRT,
N B TRERTVWET, .
NS LEVELIED

NS LEWEE qE

O—-LEVED ... -
FOEE (T O-LEWMEUTO
A7—h)

gqE

o EHi2o0L sl nrgshidonq Lavis ko intE Il
BAL LN ELT, O—LEWREMTOADLBEIZO— - LRV ELT
ERENTFT, AHEEINALEWHE O - LEVEOEICHS & &,
FSARATF—F - LRAFFRENRT T, FPITAAF—PELTRTICE, 1
FIVEABLVEVE.BEXEIIFAXATF— - LARMIRITRERD £
Ao

N
A LEVE s
o / \/ltn‘zvs -
N
|

— N————

e NALEWENTE. O— LEWED FIZid, BEREN S0 T, HER
BRI AD ANESR. ZLALEREFIAATF— FOELLPTERE
NET, BIZE. ADEEL AN OFEREICH 256, BRoo
Sy LAt N - LAVE FTARTF— b - LRADEL LBk
hI4, FRHEEOEIL. FHT Yy - 77 IVIKFL. IS R-T
DHHCERE STV E T, B

N LEWME > HERE
R4 A7~ b .
O— L &ME > HEuE

. @%WL’C\ FARTUVLDEREHEEZL. XA—V NV, 0% =7, b.

YH - RA Y IOATIAL v OMEE Y PLET,




BREEIZEBRENTVBR LN L IREDICEL DKL v b EFEET B
EBBHNET, BREINLEFEZRA 7O —AMT B2 X —VLVOMHES
BELET XAV IVEBIERERTVWEIT BFEENEAZO—-LENE
ELOT—IBIUM)F BRI IPEIFAATLAONIBETLZ LA
HOENXI—VIVEBELTHERE A 20—V EEH 1. X0OF—%
ﬁl"ij_o

Q820D XH— YV EECBB LT X — L1
ATVADEREIERIET 2L, BREGA 70—V LET,

@ C)BIrE@(DR. XA—VYAk | BEESEECBH L
FoXH—VUDT A AT VADERELIIERIET S & ERH

Zzu—-wLET,

XA—=vn

] . ? ¢

L s e W % 7 7
wu 50 uS/SF
P : B.80 M1$ v ca N m
) 8.8 z

AT7R= 18— |1ga3 96/100B
CPO:H | ECGE [LEVEL] -1 | ab ]

FAAT LA LDAZu— - =% BT, RO EOMED, 5o
LTERSHVOEE, BRENLTVE»EbRLD T T,

A70—= W -N—DEIE, BREINLERELS DI BEDLL VD
BUPRRINTVEDERLTIT, A2 0= )b - N—DIEIHIT T, BR
SNTVEDIEFBREINTBEREED T ~BTT, A 70—V - N—28
HRREBLRALEX 2L, IR EINTTRTOERSEERINRTVEY,

A7 U= - N—DfEIR, FRENTBERBEREED EORF L2
PERLET, BESAZO-VENLE, A7 O— )L - N—DNBLLED
DEF,

15



ma

B AGE

T ORERE B

BROTOAr—VEES &, BEORAS V FROBRBBE KI,ICHL
ENTEZTTTAARATVAILRRENTOLEH/MiviE, A7y — Vv HEDY
OEBEREY*ELIT.BHAvOREIZIOVWTIRBR-VCHBLTVWE T,

I ERZERMAZEZITICE. X -V, 00—F, BLIU I H - FA ¥
FEEVTET,
FYH - R b ov—5 Xh—=vn

A
RS /dliv . : 1 UL 2, .
'S 50 NS/5F
BFRERIE — %-0: @85.50 p3 T
1.67 ¥ 136 kHz |
15:28 96/10/08
| PO:N [ EODGE [LEVEL] H-T [ on ]

o BEEERIBETHVET, Lok, xr—vrr( Bro(D <l .
BOMBIZBEILE T, KIS, OV— A 2@ETXA—VNBICBEHLE
To BMBBIZ. XH =V N EROBMMUBIZBE L, TR S AR 2 HAR .
DEY,

IOVHBELRHESTI) ILE.@®TL-4 -1 LET,

o TAARATVAIERRINTVAREAEEIRX. O —I2bXA—VIVET
DB (X-0) T/ Y F - RA VMO X A=V IV ETORH (X-T) T
Fo

BERTEIE % X-TICEZ B2, FHLET, Aza—-F— -
I EDbY ET,

o XH—VNBITOT—IE2EHHITIE. ROF—-%FVET,

O e x7-Y vk ERCBHL, BEX A7 0-VLET,

@ Q) Brve (D, Xr—v Vi 1 EET LGB L, BE
2 Zr0—VLES,
i, OT—NEXI—VNVOMNBIIBBLET,

@ ED I, XA—V kb)) BB LET,

o B A—n- -4t QD r-TxH—vrt 19y IAED

BHToErTEET, A-a- Ty LHe QO r—sx - ]
VIVE—RBRICERY IV RBBEELIENFHD T T,
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B Analyze (8841) ®

. Analyze 29 &, 3ODEHEABICHRL CRRT LI LHFTEI T,

FrF1l  FoiL2 Fring

P37 | V' $i7 6
MUBRE —Frr [,
Foxn1 — 14 e
llr»w 547 L[ i ' '

/ H 1 | 1 | |
Frn2 s_oo NSO m 10 NS/SR
bR - 21T/ 4p: 18 us TIL

Fr03 [ PoiN Tevse Jievel] vt [ 1
WE R E e

ForN2

Analyze T, D M) FEFIHTL2HEIMEE T T.3200F v R LTX
TEDWT M) HEBEBJETES T, EER /- IMEEws LT, +Y
A 7ERRL A EEE A — 2 — - ¥ — DN 5disoT
FPIF -S4 TERRETEF v ANEBIRLEY, NIHEBEINYY - %
A FIZDWTR12R—-IJTHBALTVF T,

3ODF X FNDIM)VT -5 4 TIIEBEOEAS DY CRETETTE. Iy
T M)HEFERHTESF+RXIVE1DETTT, MY FERET DI,
3ODMYH I A THEBRIZHE L ENTIBETT DAF v RNy .
MIFTCRELAZBE MOF Y ANTIZy ¥ VY FIZREIRTVE D
DIZEBMICF Y b -y TICBRELEBEINET,

o 3DODETIXE UREM /div &R L E o B /div OB SEIZ OV T i 13—

/'C;;ﬁﬁﬂ L'c‘/‘ij_o

@3, BMdivET IVEREZEENICREL T BB EIEL
9, B /dividRIBEELESOF v AN ICESVWTHRD LN T
Fo FAL - R-AF BOBELEFTOF v RILTFA AT LAII5~
R2EOBBIFRREINBLHIIRESINE T,
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Compare (L&) & @& B

Compare ¥ 9 &, 220 F ¥ ANV 1 EHOBVERLZLHFTEET, 7A D .
R E RO BER* EAMOREEE & BT HDIENT T,

Fr RN OEEFHEHRLTEBL I T, 2OROF v RV IETE, 2

WL B SN, BONHITERE 27Oy s TRRENE T, B
by HAE e
Foxnl | E ; i
NP R0 A i R Ty j:----.—— HE — .
A e e S /
FR2 L) NE 11 AR o
bUF - 247 100 Ns/0IlV XTI 10 NS/Sh 8 \ .
#-0: 620 NS TTL -
FrR3 I S N TR S
FUH 21T

COMPARE

@ @

Fozno -~
F o
Fox3

o BFMICHBIRLAER. SARMICRELERSEEERE 2D 3, BF .
OHWRIZOVTIR NI R—JTHAL T T, BROBRFLEFTFHLIZDOWT
21—Vt nR-IJTHALET,

° Ao CHERHEHIRT A LA TE T EREHAMRI AR

T RIS (P Y I VEBTR QBB Adiv 2T A F r A vioSo— .
7 Fy TEOBEEOS~ 2EBERTHEICKE ST, LB REHI MR
anE v,

o HEFHFHEET LI EEmMEML ¥, 0%k, F LOERETL L H#R '
FTHIENTEET,

o MUFEBIIENY A4 7EEET 21 mmme LTk [
HETAHLENSDET, M HREBELIINIT - 54 TEEELE,
HLWEEEEEPRHELET, .
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HEEE L BN RERIL., LSICFv RNV 1OTO—T - F v 7 CHIEEX
NET, FrRIN2EFXYRNIOTO—TANR, VY HIZOABEIR
9,

 E0GE IESARE] LEVEL P UGN I P A (- 2 AN 1 N .H: N
EHERA =z — - F—DENIEFoTIMIY - %4 TE2BRETEFYRN
PRIRLET, PIFRBEMIT -4 T TII12R—JTHEHBELT
Wi,

3ODF ¥ ANDI)F -5 4 TREEOEAGDETCRETET TN Iy
U bPIHEEATESF v X1 DEUTT, M) THFRET LD,
3IDDMYH -4 FHREEICH - ENIBETT HEF v F Ve Y T
FIFIZRELICHE MOF ¥ ANTIy V- P TIIREESA TS D
DEHBKICF Y b - FTICRELEBENET,

Compare % ff o T. H ABMICh - 2 EHOBME*BBT AL TEE T,
HERHeHR L. ERHRLETLE T, ERIBIRSN L2058V D
RRVEFINE T,
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EHORVEL o & B

BEINERREY b7y TRIFUCHBLTERLADRBLZYTEET, .
=

[ﬂ

@1
@
@
‘@

TRIGGER: 36/10/08 14:09:33

RECALL FROM LOCATION: B}
[ tocn | PREV T NERT |

\@DE ©
g@@:@;
® 0

RECALL

Km;@
iLot (ol

FEUSH L3RR

o HHOREFHIZI10EH D, 15510 TOESHH TV I ¥ L X .

720 O A LTRSS RT3, HHOBIFRR SN 5
TSR L LY P Ty THPRUTHINIE T, .

ELED % 33 L. ZEZTOTICHBROE LBEZRTLET,

o BESNAEHABINT oI by FEREARrT 4 2TV ET
XNTTRESNIERIC L o a8 RTRA & Bﬁﬁ%
FanE ¥, EFAH Analyze T 7213 Compare TRE S M7 &L, %
3 L RE SRR OB E v, Y TVER BRRE. BX U“u vy |}
777U NERENET, ) —EMT L, M) AR B
BIUBFRORRIIED T,

o BEBFEIVTTHIHEDEGEMLET,

|
|
|
N
H
n
|
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® Compare 2*HEEE UM T &, B ENERIEEERE LD T,

18 R— U D SH5F % Compare DFHAEXBBL TLE 30,

Investigate ¥ 721X Analyze T HUHT &, PUSNE, NIF - 54
7. BLUBY vy 7 - 77 I SERINE T, Investigate TRE SN2k
3 Investigate {2, Analyze THRFF SN EFIE Analyze (ST S E T (16
BERoT 7V r—2ardgoEgbh i),

RESNZHEROTT Y 777 IYDPBREEDLA TR0 REHLE
i¥. Investigate, Analyze, $ & UfCompare 4 HFZ LT, alv s - 77
IV ERUHSNZEROODIIERT AN E) 2[R A v - UK
RENET,

¥ H

ball]]]
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System Setup (¥ A7 L -y fT7 vy 7)) |

System Setupht, RHO LML BIERE L ERT 5 b0, grafmzy
TY (BiFE2A7ICLTHHEZTEA)

.J}} VOLUME: MEDIUM
LOGIC MONITOR BEEP: OFF

ur
55710708
JEnant INTL ENGLISH
[ LOGIC MONITOR, FREGUENCY: TN
TURN OFF AFTER & MINUTES: YES
[ _PREY | NEXT THEOUT
Ho
nna
m

System Setup % f# 5 |13 EFHFR (BHICHO T F A MR BMOEBIZBE L.
BESNIMELZEEL F7, Logic Family ¥ %E TTL 2* L OB CHARR S
TwEF,

o BBHETRABET LI, RKOF—2FVET,
M ¢ @ $sAERE 1FEEIRTICBBHLET,
G) e RERAERTEIRECBBILET,

0 RENHAFRTREINTVAPS. A2 — - F— 2o TREXEELET,
Bl 2 1L, Logic Family 7 4 — )V FAEAFREN TV 254 . DERT -
EEW% 3 L T Logic Family * ZE L ¥, HRNOMEASTERINA S, 50
FREBESH DD, SystemSetup ¥ BT LE T,

® SystemSetup T T 5 &, KHBEEELHEFL ¥, System Setup & T .
ERRMEY EiiT U3
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BN

LEUDOFGHFEL LY T T

BE P (ARRTFI720H)
Volume V—7EREHRELE T, OFF/ SOFT /MEDIUM /LOUD
Logic Monitor | ¥ v 7 - £ DE-T% ON

Beep A A7 LET, OFF
FERATHOY y 7 L EWEEEE, TIL
0Yy 7 LEnEid, g#&EAOD 3V CMOS
Yys Ty IYTEERETT 3.3V CMOS

Logic Famity ECL
USER 1 £ USER2DU Yy 7 - 7 7 USER 1
IV HEDLEWEEZEET S USER 2
f:b@%}@f?o

) Logic Family #SUSER 1 ¥ 7:1X USER -8.20V
toge o mmancueagaic, BEO !

Thresholds® | ooy o L sV R L 3 4% +8.20V
VAT LR BT BRI, T4 0~ 23 (B¥)

Time ATUA TR BT E &b IR, 0~ 59 (59
BLUHBIBRICFR ShET, 0~ 59 (1)
VAT AR ERERE, B, Fa 1~31(H)

Date? ATVAIERREE & b ICRIE, 1~12(H)
BIUHRERICERENT T, 96 ~ 95 (4F) (1996 ~ 2095)
TARTVAEANNT - Y27 A2 | ENGLISH /INTL ENGLISH

Language BOBELRELT T, B &5 DEUTSCH /FRANCAIS
DERHR AR ICRE SN+, ESPANOL /ITALIANO
' . Olvy s - E28BLURAEROE ON
Logic Monitor, | =+ /4712 L ¥4, OFF o+ OFF
Frequency | 2o Bio#&sE< & b 14,
HEYEE A 7 85 (BB )
Tum O After | o b a3+, YESIcF 2 VES
5 Minutes

B asvio0v v

SVCMOS(H=4.50V, L=0.50V)

ECL(H=-1.00V, L=-1.60 V)

. 3.3VCMOS (H=2.40V, L=0.40V) TTL(H=2.40V, L=0.40V)

*USER1 & USER2UT T v 7 L A WEIZIZROBMLH ) T3,

NALEIWERR, O-LEWELD S 050V 2T AE TR ) A,
FIART—FEBEER N LEWEET— LI WEOFEHET. 350V D

+6.80 V OEMIZH 5L E NS b T4,
. THNOREMFIE, BIRLASHICL- TR T,
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ENRl

BRO—HE 7132 % FRNELEDR — 2o THIETAZ ENTEE T,
HP 82240B ¥ — < - /) » ¥ #{Fn ¥ 9,

e HIRNZIX. XDF—%EVIT,

EDIE, TAATVAIRFSNIEHBZER LT,

G G it WHEKERRLET.

3, ETTOMBEPELET,

o EHEHELHRIT AL, BOM»»LBEHY T3, EHL2ELHRTS
WA ACT Y 7R ERTALIIIL TS\,

16:32:28

Trigger:
3835077

2 ussdiv

20 ns/sa

LED D&Z2MIZoW\T 425 X1 LED &%

2=y MOFABETHEVWTLEEL,

LED OFIMEE — L FBEEBICAR BV ESICLTLEEW,
LED ODFIMMREE—LIRBICRAZVOTERL T L& W,

LED OFRIMHEE —LEXREF NI XTHRELEWVTL LS,

26




o4y - ANIVT

TRTDAy+E—Y, FE., F—, AZa2a— - F—[IlonT, A¥F54 -~
VIHREENRTVET,

INVESTIGRTE

YOU CAN USE casmed-RRr*s CHANNEL 1
INPUT TD SEE DC VOLTAGE, FREQUENCY,
LOGIC ACTIVITY, AND THE WAVEFORM.

cqeredaRT SHOWS "OPEN" WHEN YOU
ARE NOT PROBING A CIRCLIT.

L] T ]

o ~NVTHEEFRT DI GDEMLET,

7 7V} 4 — < a (Investigate, Analyze. Compare, ¥ 7 System Setup) Tid.
T r—a BT AANVTHEEREINET,

GEDEFRLIEBICFA AT VAL A=V PHDE  FDOX v E—VICH
THEANVTHEFEINET,

G B LB IR ENRRARRENT VD L FOREICET L AL T
grRashET,

KEY HELP

o @@ BT L. F—H— FOX— T 5L TEEAFER AT T,

o MMM L ANV - VATLERTLTCT ) r—vailRVEY,
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HAGE

EiE B

Wit A ELLEMEFE AT, EARARIER. #cE-<5 [J
BN T AL LTBREL TS,

B

BHAHELTLBE, KOA v —IBFTFA AT VLAIIERSN, B>
YEVPERLET,

THE BATTERIES ARE LOW! - + ]

BROKRIROFHTITVE T,

. KBOBEFEELF7ICLET,

2. AA7Tu—7o08EEALET,

3. ACTY 79 %8 LET 29— VB,

4 RIARTEHILBHMELTRLET,
BHORRAEHSBLURICITAE ACT Y 75 %8BT AL EIRH ) THA,
L. BATELIHEEL TOUAGE. TAETRICSHIIE ot

BER, BRPREF SN TVWAEREITRTEDbN, YATAZEERHET
PENH Y 7, System Setup IC OV TIE 24 R~ T THEAL TV T¥,
1.5VE3F

% DR $1>1
UFoLRBIK
(R6/LR6/FR6/15LF)

o

FBORIEIR, BEHOHEPLTRFRILEBENTEA,
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B sthsssmisd o

B stosein w(oroERICIoTEESRET,
it s B SEBLOR, ROEIIZLET,

. o HEEIFILHIRTIX, TEAFTACT Y 7o #4E5,
[ ]

LOGIC MONITOR, FREQUENCYREZOFFIZT 5, izt h . oy 7.
. T BLUEBRBERRIA 71220 3 25— IBR),

® TURN OFF AFTER 5 MINUTES fX%E % YES |27 %, R ¥ —K— Fo
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N N S S T

COMPARE

R & ® B
#) i Compare (L3O MERNEE | WEZBAMWESR. b
% o B 591 A0 57 el B HR A0 BOB A 55 — AR o o B4R R ) A X

. B

WIIFRIEE 1 IR B
S E AR EBIEHEE 1 808, W B IR ER L
FEHLARITER R H K.

Trigger Position

COMPARE

Channet2 ° Channel 3
Channe! 1

- REEESE RS - RHERN BT EE R R RENEIE.
BEBEFES 11 T ESUR. RAEMEREEAS 21 THE
22 T LR,

« RATAFIFA B R RRRERTE . — BMEBRHERTE &%
Bk R i a2 B[] /43 BE (time/div) S — AN (R 2 RAE B
R, IR B REE 1 A REESH S B 12 MR
2,1 EE MR L BNEIE .

- EMBRRHERTE RN AR5 AR BE BRI — AT E . |

B
|

A fol 37 B Bk 2 T R T U R B — BT IR HEBOE

18
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* PRI LR PR AR T 1 AR ERAIN. &

iH 2 FEE 3 kAT A .

+ 45 DIITONON = [OBRMIDI 5% i fk & F =X, I Tl 2 0 8 e 495

T e e SN, G, o8 5 W h > — . ol (0 B A
BATES 12 T EAGR.

MF=TEERTUREEENMEARRNAS HER
A— BB URERNAEZME. LA = bR B R
R AR  GIREE — B G E R R R %
S A ASH B S A0 858 B B335 K “don’t care ORI A0)”
fih &I

© A HREOEA S E RS EREMOEE. B

PRSI  H BB B BT T H MR R B
.
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je3<4 ]
F) A Continuity (G 2 4%) 0 75 i B 2 FF B SRR A B . (A1
7 9 e B e B
Bar('!iraph .
1052 100 l:anu”." 10K 100K = '
15 ko s
ap 566
Cegep | 111 [ 0iOCE] ses .
%
Resistance .)))'H' ' .

Continuity LED

O Channel 1

MRS | A mae, anz %3 I
AT EERGESES S T0.

. b LED 705 e L T et 11 (b 80 ot IR
SREEE. T ELMNS IS

. BB SR A RS, wershnress i I
HRFRE .

. s ERFRRE Rt angress I
0. B H) AR 2l T BN AR -+ o
R, PR ENOITE 6 BRE 200 TEMZAEE I
.

- DRy R R A TIEE. YRNBEE 1 RE .
48 b — R o FEME (FE 0. 3 R3] 0. 8 RZBD B, ZHRE

FE 3, d stk LED 8@, T NG 28 & 75« B
10.9 160 m?.;i[(ﬂg 1(;K 100;(9 .
R °ii'
[keer | ] [ CONT] B

20
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B RERE &

Y% 7] LR 7E Investigate IR , Analyze (43 #7) 8% Compare

(HBOH RGBT . ATHRIEEFANMEMLE, MEER,
u 28R BPERAE.

[l g
mmmmmmmmmmmmmm
DTS 20 Ns/sa
#-0: 2.80 S TTL pRpmp—
TRIGGER: 96/10/08 16:41:31 g
REPLACE LOCATION: £l Se® o
[ PREN [EST [CANCEL Ok | ens
A5
Save Location ™. S @S
® 6 g
ey

L -

© B 0B HEALE T, 558 1 B 10, 3NN = RN

BREFFREOIE BT, YRR T AT A A B R TTaT, R
FHIEMRE.

BB WY R RAE AR MR ETE. Rk
FT MRS SR TF 2 R AF SR A B B B FRAR

© IR BTE B R FT R E A AE T, 8% H {5 B “SAVE

IN LOCATION:”, IR C 2FFE1E T M A B 85T,
N 8 7~ 15 B “REPLACE LOCATION.:” 3 I R M 4B I K 877
TEARA bk B e,

* R EEIA B R RTE B R RS R, B B ARSI TR BT

IR RAF ) BIY B b % > BR B S5 SR e [0 0 E 3.

* VRBEES YR HCERIR B LA RT BT AR AR RO T » LA T 0 0 X 434t

MGESES 13 WHE 15 T,

© BMERREMRIEY, RS RERE. MAMNE, AR

HAAZE AP G RIFRR TR B . REEEHAXLRE
RTHk.

ERASE

HGED o) HRIFEM B R T,

’
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Chinese

AARE @ @
— BB RRAER (RERTUHHNRE)  ERESH
ST AT L.

0
g;g
el 3
e
H B B B B BE NN

m—
AT AT PP OTTT PR T e erer erbm eren e e

TRIGGER: 36710708 14:09:33 e
RECALL FROM LOCATION: B

| COCN [ PREV [ NENJZ[cANCEU OK ]

O: 0!
A

® \(On):
@47

@ O 0

Recalt Location RECALL

o0
o
Log

§
[
11
l

< B0 AMBIEEHAE AT, RS 0 H 1 2 10, NN
PREV Pik=ca et Dby ad g L Sk e S 3O .
FRAREARE.
1 SENNWRIN B 1t 4 T 1 ARV T S FEAE AT RO B .

- e RN E 7 BT 88 o R0, LUEE B AR BB AR AR M B
. WMRFRENBEREME, B ks ssnetEm Jj
B 8. WS AR BTG R K B T4 (Analyze) 5 8
(Compare) , 15 MBI 3% B F (R 77 WY 1 4 D/ 53 Ccime/
div) . SRBE RS, R R A 4R R 51, 75 4 DT U 1R 52 B
B B )0 A R B B

B o) WRIEAAL R AT

22




* I RAREE B 1A FR IR » A R R AR B AR HE B

WEEE 18 WEXRT BRI HIBN.

* MRFE WK (Investigate) B 43 H7 (Analyze) 75 22 T 8 B o

B ENE. AR ZBEANSREAR. £
(Investigate) 77 3, # fIf £ 7% 14 Ik JE X4 iR, (Investigate ) i
F» W 7E 43 1 (Analyze) H Bif (R 77 B B2 T X4 43 7 (Analyze)
FRGRERE, NABRFHZL .

© MRFRFRBIEZEBRIART AN RS MRRE

=, B B W 3R (Investigate) , 43 #7 (Analyze) FI H, 3¢
(Compare) FIE » BUE BT A R IE A9 B B R 5.,
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Chinese

RARE &

RYCR B RAEE 2 X HP LogicDart {8 AMRE . BEMH
AR 5 B LR B 7E v WO FF R Bl Y, R R A
0.

.)}) YOLUME: MEDIUM
LOGIC MONITOR BEEP: OFF

JUU

jeL0q08 INTL ENGLISH

LOGIC MONITOR, FREQUENCY:
E:' TURH OFF AFTER 5 MINUTES: Y%'S‘

| [ PREV REOUT

B MR GRE, N RE AR W BB
o gocm i TS T e . = ranns I
B R IR, TTL , B2

T |
@ =5 @ @msme—&% E E B,
Q) & (> Mz ELEB. B

- M, AR AR R . Bl R RS
(Logic Family) 541 fn3e s, el s peMs 2w % IR
B ZEVRE Sk IR RO R RRY , BB NES , BB R
#% & (System Setup)., .

. MURIE I R G B AT, HP LogicDart R 74K BT VE 1 4F ] 38
W, #NERE 1 R4 E (System Setup).
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[}

\ 1
B B¥ GEERTRAD
OFF (i)
N FRM(SOFT)
w2 BEFARGENE ] s (MEBTOND
XA (LOUD)
EHHR . ON (#558)
g | BERETTERLRBSGE A i
B FEETR. TIL
M FRENBERTIGEETR 5V CMOS
pmRn | REEN. %37 SMOS
SRS 2 BE RS e
SRR EOTTR, -1
e | WEAEOZEROIRLE HQ"‘*
BEIINAS | RS 2 BE. N
R RGEE. AR REDR | 08 230N
e B, MBI, 36 | 05| 59054
BETOMEE L. 0 3 59(F)
RERGAY. AMBREDT | | 5oy )
B3 B RUBRAE—RIHE | o) o)
FEITPRBR L. (1996 3} 2095)
#iE ENGLISH
WEBBREEWEERE | oo
my BREMES. SURERFH | oraroas
LB B SR FORE ANCALS
ITALIANO
e i ON
BRSNS B | B &5 50 OFF) LUE K B T
ey
1550 E ST A LA
B . YES(£)
ESHRETT | g wpYEO BERGRHE NOCR
.
U iR X MERTTR

5V CMOS(H=4. 50V,L.=0.50V),ECL(H=-1. 00V,L=-1. 60V)

3.3V CMOS(H=2.40V,L=0.40V),TTL(H=2. 40V,L=0. 40V)

AP 1MAP 2 BEBNRAAETRFE:
BRI A TR 0. 50 (K.

=X ERBEITRERN VY, 1 BB HRTE-0. 35 {KPI+6. 80 {RZ[A].

. * BRI BE AT 2 R iE E .

25

asauiyd



160 &
YRVT AR FLLSE LED O TERRFE R —#Rr SN BT - 18
Fi HP 82240B $#3TEHL.

“~

45 cm (18°)
25¢cm(1Y

>

« AT REHEATITE.
EOITEEE R R T BB M BT .
EEmITEIBN BT RE W .
8 1T TR HOTER.
« FTERSEANEIY P BEAR AL SIS BB 1AL 4 I E T EN B
iy A PR BB B 38«

16:32:28

X-0: ?7.60 us
X=T: 11.60 us

Trigger:

92919/07
2 usszdiv
TTL

20 ns’/sa

LED 4 14 LED 7= f
AR AEX R EEEMEE.

B3t S BRI BB VE T 4050 LED SR
ERIE LED WA BRI AAREER.

AERXEEREMLF R AW S LED SHH.

26




E&HE
IRETLABRAB BT A (5 8 Bt 8 ISR A T T O B

INVESTIGATE

YOU CAN USE ¢t ZMATs CHANNEL 1
INPUT TO SEE DC YOLTAGE, FREQUENCY,
LOGIC ACTIVITY, AND THE WAVEFORM.

e LMRT SHOWS "IPEN" WHEN YOU
ARE NOT PROBING & CIRCUIT.

4T EuT]

B BREBRE.
TE— FF B FI 72 /¥ b Investigate (i) , Analyze (43 #7),
Compare (H, 2 5%, System Setup (R 45 % B)) A% 5 R F £
BB .

AR G B0 RA5 B ITE Bon a8 oh, SRR B (S
4%\"

TEARER (0 MRS, RN IRANEE E
Bh.

C B @ BRRRED.
- NEIE B R SR B PR

27
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Chinese

BiRetE
MBS A ENMAE FRAEYR. EERRSRENEDS
FOIGE-A 4% ) WO SR 72 P 3 BB A R s

FE jth 3B %
7E e R KA » (5 B

THE BATTERIES ARE LOW! |— +]

BB R BRES P, T LA RS ER AT ARFER
Rt

. B7FF HP LogicDart H, .

- B AR,

. EEXHERBCGERES 29 T0.
. Efem M, T ER.

WRIRIER Y 45 B 2 N RE S R AL A B Ao a8
T SE e e N RAR ) M S 2 R, B RERAEMFEAKT
45 Bep B 1], AR BR LA BTG BRI R R E T K E R
A BRHAREFORE. RAREES 24 HEUE.

= w DN =

Ix15VAA
Alkaline or Lithium




B BABMED
HiLEFEmRRFEMHER. KB EFHaT LA TiRK

. 1‘%3

- fETTRERS, R B R R S BRI

* # & LOGIC MONITOR,FREQUENCY GE#8 538 38, 5 %)%
SEENEIIF(OFF) . XEERENT T B8 IR B ASR BRE,
(HLES 25 7.

+ & TURN OFF AFTER 5 MINUTES(5 434h 5 D) % 18
% YESGR). MR7E 5 M4 WA RN KRB RENY.
HP LogicDart S XM BEU B AR GESES 25 5.

o XTFTEERVEGE IR HUE TS . ZEAN IR B . 756 B e
REITELTALL GESE S 26 T,

© ERPFRZE A RIEMRERER I T .

{F RIS R 28
Fr 24t A 32 JiE AL 28 X F i3 47 HP LogicDart 24 B 5 # e
B, EAELAEBERAE. UXTHBEA L EREF HP LogicDart
W5 o v s, R e b, 5 40 76 52 O B S84 45, HP
LogicDart i ATE 5 43 8h 5 H 3h < e 1, Bl fff TURN OFF AF-
"I‘ER 5 MINUTES (£ 5 4+ 90 )5 X Wrea ) 15 B A& € H YES
(B), GEBEE 25 7.
N

R BB

B HP 2 B
9100-5557 U.S. (120 Vac, 60 Hz)

. 9100-5558 Europe (230 Vac, 50 Hz)
9100-5559 UK (230 Vac, 50 Hz)

9100-5560 Japan (100 Vac, 50-60 Hz)

9100-5561 Australia (240 Vac, 50 Hz)

9100-5562 South Africa (230 Vac, 50 Hz)
9100-5181 Taiwan (ROC) (120 Vac, 60 Hz)
9100-5182 China (PRC) (240Vac, 50Hz)

)
=
3
@
7
o
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Chinese

E R B
EIRERF

ERERMIET R4 HP LogicDart Y5 T EKK . %ﬁ.
MR EORREEHRIT K 0T HRRFSE 35 T EMBAREXR
Hewlett-Packard B i EF M A7 23C+E5C, 44 X’J’@E<.
80% » NEEG BRK I & H#4T -

FE FEAT X o 32 1 ) (5 P 32 L 38 AL A%

FERTROER:
1. FATHEEHERRIARGESES 31 70.

2. HFITHRRBNAGESES 32 5D, IRIE HP LogicDart
X T 5 35 W ERARERHKER.

3. MRFBEMHTRTESER 33 R,

4. FTHERBRIKGESES 32 T, LUK UE BT 0 42 73
o

REEMNEE .
4 ATF BERPFERER
B R 6V B 7V .
B FE PR ME TERERE I 10V 3 35V
B/ 4+0.01% .
- TERER 3 45 #%,10 kQ,100 ki
R Uikl +0.1%
33 MHz H ¥ .
4Vp-p,+2.5V RE
a5 iR HEER I <3 ns 33 ERTE]
1 R .
+0.01% JiRIEE
B .
BLEM AR I
kg
BR W .
AW E A TR R WEEHE29®W
il .



.IJJEB'EE#'&E&( BED

. R EEE RN AR ARNR. RRFEE HP
LogicDart AN IE % # T, R AT LLE T — PR B R E N BT

. BHTELHOIERE, BTN BRI,

. _
G @RVHRER. REHET(D @I .
. ERCEEREE RO
CH RAM
KAM CH 123
CLOCK VYOLTHETER
113 CONTINUITY
LCo KEYBOARD
. LED AC ADAPTER
EEEP CALIBRATION
I S SO N AT

cHE @ W Q a® aENRES. B ENUR,
RUN 9 TESTS, ¥ #4178 % 9 W B 88 5 (ROM 3| CH
RAM) . B4 9 TR ERBAFP&A.

. €D FFHRFTEEIIRER .

CONTINUOUS

@ © TRMELIRER.
u £ 11 SR RE.

© BEE TREWIK, # 17 HP LogicDart: LCD (B 78 5§ 0 F7
. A FIMfTEEE , LED(FTH LED AR , Mg 28 CRFE
HFRMER.

.- WX 108 14 BRHPHA. EBEBTEPHIEL.

© BRARESMURTRATT SRS L. —kH R0 KR
B sesrspszm.

© IR T H R B R,

.E:CH 123 AR EN R BAMEE 1 #fk. 7£CH 123 |
A, BIE IR =Rk . EHT R M TIRENNR , 85T %
2 BEE 1 AR E M RLE1T CH 123, fnR CH 123 A
& FAIL 1, RIZRSEEE 1 Sk R E BRI (052 0R8

1of » T B8 8 R M i 4K
XF B R K S I e B, 7E 35 [ T L 35 44 1-800-452-
4844, BUE MR IR B ) Hewlett-Packard S5 BB R . HE

.E%‘%/AE? T B NSRRI ) L 3 - (010065050149,
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Chinese

i34ty

PERER I 44 th R 5 (% B {5 BE » HP LogicDart 7E IE B IS 1T
FHRBEARER.
ST 14 B 17 B8 B RA A R FHEREEEARGR

B, B/ BB S I R A ASE IR SRR EA B . IRATRERS
B R R, B SRR R RN

S,
HERERERF
PR WA HP LogicDart i@l | ZHBEN |(MEFH HE
) ﬁﬁ,‘; Egh 0. 00k 3] 0. 01kQ
o kD 9.7 kQ 8] 10. 3 kO
2 .
Ei 1 91 kO 3] 109 kO
3 100 k3
i 1
4 o Investigate (Wi | ECL —0. 02V B 0. 02V
5 B 1 5V CMOS —0.02V 3] 0. 02V
6 TTL —0.02V 3j 0. 02V
+30Vdc
7 et 29. 86V B 30. 14V
+-0. 4Vdc Amlyze(ﬁ}ﬁ@ T
8 fﬁﬁ 1 Time/div=1 ps BE=ZABREA
EH 2 % & | e
:‘IE ﬁ 3 CONTINUQUS
+2.4Vde ¥
o | il Y| A NEES
Eg 2 =L
Eill 3
—1.64Vde ECL
E. A=A B RS
gg g iR
—1.0Vde
| B ot = MRS
gg 2 1R
+0.5Vdc 5V
12 iﬁiﬁ 1 CMOS FRH=ZABERRA
gg i k¥
+4.5Vdc
13 | 1 FH=ABTRY
gg g R

32




TR WA HP LogicDart i3 1 BERN (MEEd BiE
33 MHz Analyze (5317 (i) 5 V CMOS T | a=tumsn
14 Lo
i time/div=10 ns H ¥
4 Vp—p y
+2.5 ViRE Investigate 32.9 MHz 3)
Y| i #% Gy u 33.1 MHz
il 2 T
@it 3 Analyze (i) R mrumra
16 g | (“WAITING FOR
CONTINUOUS .. TRIGGER”{§ B~
BT HED
!
MERK PR 16
BiE 1 I I 4%
Bl 2 ] 4 1|1 ]
s (WY B 1R n
R WA HP LogicDart ig R Z8EN BEFEG HiE
F i ﬁﬁ(Analyu@ 5 V CMOS T.
il 1 & Y| RESAEREY
17 il 2 O CONTINUOUS x -
SHIFT, —es
il 3 y
'Rt

YRR A AP R R F GRS E S 32 JO KRR EMRE.

TREWREY, TRERBA/ R, M EZ R0 2R RE.

WHEF R EMRAE AV ERR
BABY ST Rk 40.004 V
BIRITRYE 6VETV BA+0.02V
Hift i 10VE 3BV BAL0.01V

HIPR IS 9 kQ 3] 11 kQ BMALO0.1kO

33
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Chinese

AEREF '
FEHATAERFZE MG, (RE N %A % LogicDart B‘J.
theE. RBBEFES 32 IS,

DD ARNRER. R @ RITHE S WL
31|,

2. (W) $3 CALIBRATIONGEFR) . # €D, MFH 4. .

THESE ADJUSTMENTS MILL CHRNGE
LTERZMRT S ACCURACY. -

FOR PROPER CALIERATION, YOU SHOULD
VERIFY casieZanr’s PERFORMANCE
AGAINST ITS SPECIFICATIONS BEFORE
AND AFTER THESE ADJUSTMENTS, SEE
THE USER'S GUIDE FOR DETRILS. .

PR 42 NWBN ) 57 21 R W SRR B
3. @ @ FIHETIE= 8 AR .

4. B—PRTVEFEF L Zero) T, iﬁiﬂ?%&ﬂ?ﬁi&ﬁﬁ.
#, T/E R8N, 7 Bnas P ifE B8 i An & HP Logic-
Dart SEAREAEET . #EUN.

5. —BELSER T B (Zero) M, B4R TR 25 B AR EE S 25
M TSR )M BBFRTEA. MA O M@ %]
BEMEFT  EFERNEFR. A RRARE AT
VS AE 33 S AT A A LR 38 69 O F B LB 55 K (o)
RER . FUMHFAY . BRBPHOGEERBHARRE
FRIRH o M T4 33 TR e BT RO B A T RISt O L

WM, R E R LA R, B
A AT R DU » T I NN A2 5 — U ;
P ANCEL AR B

XTSI T R RS T 33 TN, MBS
FrEsERrRBER A SR Znrx5 A0}
JUSTMENT OUT OF RANGE”{Z 8., ] HP LogicDart A] 85
BisH.

TE A W9 B 7 58 BT » 3% A B 3] 5 i 8 R

HC # UGB H AR B R . IKE BIIEHETT .



. BRREBR(—F)
BN RS
1 M, =13 pF, St k{40 V
. HiftREG 1/2 8
HiEE + (0. 5% i+ 2 MBS E23CE5CRt
L. +35.00 V
. G EL REBEX 0. 1/°C G 2 3 B3 [ # el [ (OC ) 18°C,
28°CH| 55C)
]
iR 0.00 kO 3 1. 19 kQ. £ (1. 5% ¥ +1 ME%D
. 1.2 kQ 3 11. 9 k2. £ (2. 0% i3 +1 {ic %0
12 kO 3] 120 kQ: + (7. 9% i#¥+1 MR
EEY
. (] 80 O B/ ME»140Q BRI
i
T + (0. 1% B+ 1 MeH0
BR: 1 Hz 8 9 Hz. — "B
. 10 Hz 3} 99 Hz: FiA 3 F
100 Hz % 33. 0 MHz: =%
BB BNE
RHEEE. 100 MSa/s
RE: B = AR S
ﬁ%%ﬁﬂﬂ >15ns
e HTER
BERERER. 100 MSa/s
HE: 3
KR S EE 2048
. fb & AR hg-#R, Hg/MAEE
kR BESRN- 15 ns
BN - 0.50 Vp-p
RfEERE.: 10 ns/div 3 20 s/div
. PRI « + QA REBEARH2 ns+0. 1 %350
WIRR LR +8.20V
TR TR -
. ] I3
gk | Bh BX B/ gX
TTL,3. 3V CMOS 1.65V 2.40 V 0.40 V 1.52V
. 5 V CMOS 3.23V 4.50 V 0.50 V 1.84V
ECLtT —1.50V ~1.00V —1.60V —-1.11V
USER1,USER?2 B—et =1 1% fE+et

J

*+F ECL BERFIAEXLZE.
e=0.2X (F— %) +0.43

R B T o] — 3P R AN T )
. § XPFHAA 1 FES 2(USER] and USER2) = (0. 5% i 8+5 %D

asaulyo
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Chinese

BRARERED
Bk
B : 3X1.5 V AAalkaline(R6/LR6) 5§,
AA lithium (/Y 8) g {1 (FR6/15LF)
B R 1 ¥4 F alkaline By its SRR R 15 3 20 /N CHOER T8 FRD
A HiEE FESHEESES 29 TD
x4
Rt 8.9 cmX19. 8 emX 3.8 cm
(3.5inX7.8inX1.5 in)
HE: 0.4 kg(12 HAD
T{EEREE
S¥EHh 0CH 55C
2B, 30C Rt 0% RHORR )
RS
-40°C 3| 65C
RESHL

H R ] REA B E HP LogicDart $kEZ I E
METFIERES . BAAEWERES .6 EMA
AMBEE. KA HERETA RA N8R E
&I, i B4 HP LogicDart #KE B3 25 T &RF
HiEFFRRERE.

* FIBHE T BT B =6 HP LogicDart £ {ii.

pgas
TR 4] T HP LogicDart Bt F.
HP & L)
E2320A HARBBEL. AF 1 RHRE. 1 MREER.1-30.5em(12 )
M1 4N
E2321A | LA )
e Bk MHES. A5 1 35S,
=4 3—30.5 em(12 <P EHFI LR,
E2322A | 6—10.2 cm(4 P BMFIR, 4 R4,
6 ANEAIRED 6 N EM PR, T
3 AN Y AS T i 4t
- HP 82240B BAITEI
M wp s2175A BARTBHEG B




P EEN=FRE

aEftar
. HP LogicDart g Hewlett-Packard i1 F1 T 2R 800145, B
WEF HEZE, B RIEMAWE IS, MRS E TR
BRELRZSIEN B, LIEER B s SBH5% HEE
.ﬁ%%zﬁfiﬁﬁ%ﬂﬁﬂo EHEHN, RITHEBHE, REHRRITH
HEEE AR R AT B, YAEH R KA ™5, T —FE&EH
. 7§ 45 Hewlett-Packard #4900, TATHRIE 27 .
AEETA
WMEFEZATENRERD RE BT REZHH Hewlett-
.Packard A5 .0 B 4R 6 5 R T 3 BB IR R R (R RE A
ARG SRER . BHEB TR SRR — A
TE . A0 4t A4 B S B R b M FDE R AR R RR T x4 4R
W RGN, S A SRR RVEHER, RE R 28
KYERIR, Br DA b A B4 BB ) el 45 46 138 B TR .
X AR R VR 88 AR BR B0 & B AR, T BLAR BT LAY A HoA
B ot i AR B 45 2 R A A

“e
. Hewlett-Packard 7E 2t R 8915 & H RAFR A LB B0 JRTT
KRS ET B LB £ Hewlett-Packard 4548 b0 318 5 (&
B, ARRERBERBHZA. EREPZEEMEERA. &
W3LJEH 30 RZ N EH @ 4 & 858 . 76 30 RS, 1%
MBEREBNBAKR., PEELA RN NSWE B RS
.j]: (01062613819
HBEF 3 i
BIFRHRERER:
Hewlett-Packard Company
Instrument Repair Coordinator
815 14th Street S. W
Loveland ,CO 80537
35 (970)679-2881
WA E/RE HP LogicDart 82| {2Bsk E#i.

b

''EH BN
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DECLARATION OF CONFORMITY
according to 1SO / IEC Guide 22 and EN 45014

Manufacturer's Name:

Manufacturer's Address:

declares, the product
Product Name:
Module Number:

Product Options:

Hew lett-Packard Company
Loveland Manufacturing Center

815 14th Street S.W.
Loveland, Colorado 80537 USA

HP LogicDart
HP E2310A

All Options

conforms to the following Product Specifications

Safety:

Supplementary
Information:

IEC 1010-1 (1990) Incl. Amend 2 (1996) / EN61010-1
(1993)

CSA C22.2 #1010.1 (1992)

UL 3111

CISPR 11:1990 / EN55011 (1991): Group 1, Class A

IEC 801-2:1991 / EN50082-1 (1992): 4 kV CD

IEC 801-3:1984 / EN50082-1 (1992): 3 V/m

IEC 801-4:1988 / EN50082-1 (1992): 1 kV Power Lines
0.5 kV Signal Lines

The product herewith complies with the requirements
of the Low Voltage Directive 73 / 23 / EEC and the
EMC Directive 89 / 336 / EEC (inclusive 93/68/EEC) and
carries the “CE’ mark accordingly.

Loveland, Colorado  December 16, 1996 }y‘/;é]!sz =

Jim White, QA Manager

European Contact: Your local Hew lett-Packard Sales and Service Office or Hew lett-Packard

GmbH,

Department ZQ / Standards Europe, Herrenberger StraBe 130, D-71034 Boblingen

(FAX: + 49-7031-143143).
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