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FOR SAFETY'S SAKE

Thank you for purchasing our product.
Please observe the following safety precautions when operating this instrument.

/\ WARNING
+ Do not remove any cases or covers.

The high-voltage section inside this instrument can cause electrical shock.
+ Do not operate this instrument and connected units in a volatile or
flammable atmosphere.
An explosive can result.
« Do not insert metal objects (e.g., wire, pin) into the vents.
Otherwise, you may damage the instrument or suffer electrical shock.
= Connect this instrument to the rated power line voltage.
Excessive voltage can cause fire.
« Do not touch the high-voltage section with hand directly when measuring it.
You may suffer electrical shock.
+ Do not connect this instrument to equipment whose chassis has electrical
potential to ground (i.e., transformerless equipment).
Otherwise, you may damage the instrument or suffer electrical shock.

ACAUT!ON
* Use only the fuse of correct type and rating for replacement.
Before replacing the fuse, be sure to turn the power switch off and
disconnect the power cord from the mains.

Cautions on operation appear in the instruction manual. Read the manual
carefully to ensure correct operation.

Explanation of the Terms
WARNING ... The WARNING calls attention to abnormal conditions or
dangerous practices that could result in personal injury
or death.
ACAUTION ... The CAUTION calls attention to abnormal conditions or
dangerous practices that could result in damage to the
instrument or other property.

[Notice]

This manual is subject to change without prior notice.

Also, the program stored in internal memory (ROM) of this programmable oscilloscope is used
to govern its basic operations and may be updated without prior notice to reflect product im-
provements or changed specifications.

The version number of the ROM program can be determined from Section 10.10 of this manual.
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1. INTRODUCTION

The LBO-5880 is a dual trace, delayed-sweep, programmable oscilloscope that allows all scope
mode settings. This includes variable controls which are easily stored in a 100-address internal
memory and can be recalled whenever needed.

It features 5 mV/div (30 MHz) and 1 mV/div (20 MHz: MAG X 5), and a maximum sweep
rate of 20 ns/div (MAG X 10), with a 6-inch rectangular metal-back CRT with a high-brightness,
internal graticule,

The waveform clamping function of the LBO-5880 and its ability to set two marker cursors
for waveform amplitude adjustment provide an ideal measuring instrument for use in the pro-
duction and servicing of TV sets and VTRs.

2. FEATURES

2.1 Oscilloscope Section

® The 6-inch rectangular CRT with an internal graticule, supported by regulated high-
acceleration voltage power supplies, yields accurate, error-free measurement reading.
The aluminized CRT also offers added intensity, assuring adequate brightness for
delayed sweeps.
Scale illumination and beam rotation functions are also provided.

® A single-key selection of high-sensitive 1 mV/div (20 MHz) facilitates the measure-
ment of ripples in regulated power supplies and weak signals in biological and other
research activities.

® The delayed sweep function, independent A and B trigger selection function, and
separate external trigger input connectors support a wide range of observations.

® The maximum sweep rate can be quickly magnified to 20 ns/div by the 10 (times)
magnifier, thus enabling the display of 30 MHz waveforms in six sweep periods on the
screen.

® The ALT trigger function yields static waveforms of two types of signals with different
timing relations.

® A built-in synchronous sampling circuit eases synchronization with TV composite
video signals. Since the vertical (VIDEO-V) and horizontal (VIDEO-H) sweep periods
are selectable regardless of the TIME/DIV switch setting, the waveform in the horizontal
sweep period can be synchronized and observed with the vertical sweep period.

® Variable hold-off time enables video signals and pulse strings from computers (such
as digital word pulses) to be observed in stabilized periods.

® The B ENDS A function lessens flickering during magnified delayed sweeps.

® ADD and CH 2 polarity selections make it possible to observe the sum of difference
between two signals and to also display an accurate picture of push-pull signals.

® Signals applied to CH 1 can be isolated from the vertical preamp via a buffer. Since
this output is about 0.1 V p-p per division on the screen, the LBO-5880 can be used as a
super-high sensitive counter when this output is connected to a counter.

® The LBO-5880 can be switched by a one-key operation to an X-Y oscilloscope having
CH 1 as the X-axis and CH 2 as the Y-axis.

® Extensive use of custom ICs establishes enhanced reliability.

® The GND TEST switch allows checking the GND level at a single touch, independently
of the program.

® Each function mode of the oscilloscope is constantly displayed on a panel LED. This
LED display can be suppressed by a switch.



2.2 Memory Section

® The memory addresses are organized into 100 steps, numbered from 0 to 99. The
stored program is protected by a battery backup.

® The BEGIN and END addresses can be freely set from address 0 to address 99, so that
the program stored within this range can be recalled for use in a product tuning line,
for example, as often as desired. The BEGIN and END addresses, once set, are pro-
tected by backup memory.

® Programmed data can be transferred to another LBO-5880 (SAVE) or data can be
received from another LBO-5880 (LOAD).

® Program insertion, deletion, and exchanging are provided as memory editing functions
to simplify program editing to meet changing process requirements.

® All oscilloscope functions, including variable controls, are programmable, with the
exception of focus, astigmatism, rotation, and illumination.

Variable data can also be stored as independent data, ranging from address O to address
9!

® Whenever an operator error occurs, the corresponding error number is displayed to alert
the operator. In this way, continued use of the oscilloscope will be inhibited until
the error is recovered.

® Program contents can be printed on an external printer.

® The INC, DEC, and BEGIN functions can be remote-controlled by attaching the op-
tional control box (LBO-5880-03) to the front panel EXT INC INPUT jack.

The LBO-5880 can be interlocked with an external instrument since its addresses can be
controlled with externally supplied binary or BCD codes.

During LBO-5880 memory access, binary and BCD addresses code signals are externally
supplied for the external device to be able to read the address. _

® As a 64-bit (8 bits X 8) external control memory is provided and simple external circuit
is installed, the 64 bits can be externally controlled.

@ Since the oscilloscope functions can be selected by transmitting data from an external
controller (such as a microcomputer), the LBO-5880 can be totally operated as a
remote-controlled oscilloscope (including variable controls.)

® Hardware self-diagnostics simplifies the process of checking for internal errors.

® Memory write protection prevents inadvertent deletion of important programs.

3. SPECIFICATIONS

3.1 Oscilloscope Section

CRT display 150 mm rectangular, internal graticule alminized, % scale .
Accelerating potential 7 kV regulated
Effective display area 8 X 10 div (1 div=10 mm)
Beam rotator Adjustable from front panel
Scale illumination
Intensity modulation Blanked by TTL level signals

In the specifications below, ratings marked with * are guaranteed values at +15 to +35°C,
Vertical Amplifier (for both CH 1 and CH 2)
Deflection sensitivity 5 mV/div to 2 V/div (entire bandwidth)
1 mV/div (20 MHz: MAG X 5 ON)
1-2-5 sequence, 9 steps, and continuous adjuster
Calibration accuracy *+3% (=5%: MAG X 5 ON)



Frequency characteristics

Rise time
Input impedance

Input coupling
Maximum input voltage
Display modes

Polarity invert
CH 1 output

Cursors

Pedestal clamps of
composite video signal

Horizontal Amplifier
Sweep Method

A sweep time
B sweep time

Calibration accuracy

Hold-off variable

Setting accuracy of delay
time position

Magnifier

Maximum sweep time

Synchronization signal

*DCto 30 MHz (REF. 8 div) — 3 dB

(DCt020 MHz (REF. 8 div) — 3 dB: MAG X 5 ON)
AC coupling: Low-path 10 Hzto — 3 dB

*12 ns (18 ns: MAG X 5 ON)

1 M2 + 1.5%, 35 pF within + 5 pF (Tolerance:
within + 2 pF)

AC, GND, DC

200V (pp +DOC)

CHI1, CH2, ALT, CHOR. ADD., XY, CH1
CURSOR ON, CH 2 CURSOR ON

CH 1 INVERT, CH 2 INVERT

Approx. 0.1 V/div (into 508)

DCto30MHz, — 3 dB

Upper and lower cursors (Only one trace can be viewed
while cursors are displayed.)

+ Clamp: Clamped to + sync waveform pedestals.

— Clamp: Clamped to — sync waveform pedestals.

Trigger sweep, automatic trigger sweep, continuous
delayed sweep, and trigger delayed sweep

0.2 us/divto 200 ms/div

1-2-5 sequence, 19 steps, and continuous adjuster

0.2 ps/div to 200 ms/div

1-2-5 sequence, 19 steps, and continuous adjuster

*+ 3% (for both A and B)

One sweep or more

approx. + 3%
X 103 5%
20 ns/div (MAG X 10 ON)

LINE, CH 1, ALT, CH2 and EXT.
@E’ B START AFTER DELAY, CH1, ALT, CH?2 and
EXT
Synchronization
AC, HF-REJECT, LF-REJECT, DC, VIDEO H and
VIDEO V.
[coupling B ;] AC, HF-REJECT, LF-REJECT, DC, VIDEO H and
VIDEO V
Synchronization slope A +, — '
» B + —
Synchronization sensitivity
Bandwidth INT. EXT.
DC to10 MHz 0.5 div 0.2 Vpp
NOEM DC to30 MHz 1.5 div 0.6 Vpp
30 Hzto 10 MHz 0.5 div 0.2 Vp-p
AT 30 Hz to 30 MHz 1.5 div 0.6 Vp-p




TV synchronization

X-Y mode
Sensitivity
X-axis bandwidth

X-Y phase
Calibrator
Output voltage
Frequency
3.2 Memory Section
Program address
Internal memories

Built-in battery

Address display

EXT address control

Operating modes

Synchronizing. composite video signals. The slope
switch is selected according to video signal polarity.
X=CHI1, Y=CH2)

Same as the Vertical Amplifier

DC or 10 Hzto 1 MHz

— 3 dB (REF. 8 div)

Less than 3° at 100 kHz

0.5 Vp-p, *+ 2%
Approx. 1 kHz, square wave

0to 99 (100 addresses)

2,048 words by 8 bits static CMOS RAM X 5
(Program backup, four, 8K bytes

Internal system, one, 2K bytes)

Ni-Cd backup battery, 3.6 V

Provides one-month’s memory backup when fully
charged at 90 mAh. The built-in battery is trickle-
charged during system operation and can be fully

- charged over two days (for about 25 hours).

7-segment two-digit LEDs display addresses 0to 99,
The address signals during memory access can be trans-
ferred to the rear panel 1/O port in binary BCD cords.
Address INC, DEC, and BEGIN can be remote-
controlled by using an optional hand switch (LBO-
5880-03 control box).

SW mode Major functions
SET BEGIN and END address setting, setting/resetting of memory
write protection
PROG Program entry, insertion, deletion, exchanging, recall, and

sample program call

CHANGE VAR’S

'Alteration of variable knobs data

RUN PROG Program call

MANUAL Operation as an ordinary oscilloscope without using memory
REMOTE Control by externally supplied address data

SAVE Program transfer to another LBO-5880

LOAD Program transfer from another LBO-5880

PRINT Printing of program data on an external printer

FUNC 1 Automatic address incrementation

FUNC 2 External oscilloscope control, and checking programs

FUNC 3 Checking programs, and other options




Memory functions

External connectors
I/O bus

I/0 port

Printer

3.3 Others
DC fan
Environmental conditions

Operation

Spec-Guaranteed
Power requirements

Power consumption
Size and weight
Accessories

[Options]
Printer cable
Transfer cable
Probe

Input selector
Control box
PPI 8225 1/O CARD

Can be memorized for all switch modes (except
memory control SW, GND TEST SW and LED OFF
SW), CH1 POS, CH 2 POS, H POS, A TIME VAR, B
TIME VAR, DELAY TIME POSITION, CH I VAR,
CH 2 VAR, UPPER CURSOR, LOWER CURSOR, A
HOLD OFF, A LEVEL, B LEVEL, INTEN, Each
variable knobs data has Resolution 1024 (10 bits).

24 pins

O External device control (An additional circuit is
required: 8 bits X 8, 64 bits maximum)

© Probe selector (LBO-5880-02)

O GP IB (scheduled)

37 pins

O Program transfer

O Address output

© Address input (address control)

© Oscilloscope control by external data

14 pins

© Program data printing (on a Centronix compatible
printer)

DC 24V, 0.09A

Temperature : 0 to 40T

Humidity : 10 to 90% RH

Temperature : 0 to 35C

Humidity : 10 to 80% RH

100V (also changable to 120V, 220V,and 240V by
voltage selector, 250V max. ) '

85W

320(W) X 198(H) X 400(D)mm, 11kg
SR e ey o D T 1

AC powercord - - .:...:.. 1
Instruction manual .. ...... 1
LC-2065 (1.5m)

LC-2066 (2m)

LP-060C ( Direct and Low capacitance probe )
LP-100C ( Wideband probe )

LP-010C (Device BNC-BNC probe)

LBO-5880-02

LBO-5880-03

LC-2337 (Special for NEC COMPUTER, PC9801)
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5. PANEL DESCRIPTION

In this manual, circled figures and the names that follow them denote switches, controls, 1/0
connectors, indicators, or other functions.

5.1 General Appearance @ to @




Handle
Used to carry the LBO-5880 oscilloscope.
Side rubber legs
Four rubber legs support the oscilloscope placed
on the floor or sideways after being held by the
handle.
@ Bottom rubber legs
Four rubber legs support the oscilloscope when
positioned on the floor.
(4) Tilt stand
Used to raise the front panel portion of the
oscilloscope when it is positioned horizontally.
Store it when not in use.
@ Stand legs and power supply cord reel
Four stand legs support the oscilloscope when
positioned vertically. The oscilloscope, however,
cannot be positioned vertically with the cable
being connected to the rear panel connector.
The power supply cord can be wound around
the stand legs as shown to the right,

© ©

5.2 Front Panel

Power supply/CRT display Vertical amplifier Horizontal amplifier

Program controller Trigger



The LBO-5880 front panel is generally classified into the following five parts:

(1) Power supply/CRT display

(2) Program controller

(3) Vertical amplifier

(4) Horizontal amplifier

(5) Trigger
These facilities can also be found on a usual dual-trace delayed sweep oscilloscope, except
for program controller unique to a programmable oscilloscope.

5.3 Power Supply/CRT Display Block, @ to

LBO-5880

® OO 6

®)

The power supply/CRT display provides functions relating to the power switch, CRT
cathode ray tube), and CAL output.

6 Power indicator lamp
LED (light-emitting diode) indicating that the power to the oscilloscope is on.

@ POWER switch
Power on/off push switch. Push the switch (= ON) to turn on the power to the
oscilloscope, push it again ( B OFF) to turn the power off.

(12) FOCUS (Not programmable)
Focus control used to obtain a clear display of waveforms on the CRT screen. Once
FOCUS @ is set at an optimal point at about the center of INTEN , automatic
tracking keeps the focus in that condition even with changes in intensity.



® ©

® @

When excessive intensity outside the automatic tracing range is desired, FOCUS @
requires readjustment to suit the intensity level.

Adjust ASTIG @ when the waveform on display is not in focus as a whole.

ASTIG (Not programmable)

ASTIG control is used to obtain a clear display of waveforms on the CRT, together
with FOCUS (12) .

ROTATION (Not programmable)

Changing the setting position of the oscilloscope may bring the luminescent line out of
level under the influence of the earth’s magnetism. By using a screwdriver, adjust
ROTATION to move the luminescent line to the center of the internal graticule in
parallel with the horizontal scale,

ILLUM (Not programmable)

INluminates the scale line for easy reading during viewing waveform amplitude. Turn
clockwise to brighten the scale line.

INTEN

Intensity control is used to adjust the brightness of waveforms on display. Turn
clockwise to increase intensity, counterclockwise to reduce it.

Although other controls are suppressed during program call, the INTEN control
alone is always controllable, because the luminescent line would be totally suppressed
if INTEN had been turned fully counterclockwise,

The intensity level in effect represents the sum of the intensity level programmed in
the PROG mode, plus the intensity level at the INTENSITY position (+0 at the center)
used when the program is called. Therefore, if INTEN has been set in the clockwise
direction from the center, the program is called on the display at the intensity level
higher than the programmed level.

CAL 0.5 Vp-p (Calibration wave)

Amplitude and probe calibration signal output pin at a frequency of 1 kHz.

] e

Scale

The scale is directly calibrated in the internal CRT surface with eight divisions horizon-
tally and 10 divisions vertically (1 division = 10 mm), with a 0.2 div auxiliary scale in
the center.

Vertical voltage sensitivity and horizontal sweep time, both adjusted with respect to
this scale, correspond to VOLTS/DIV. and TIME/DIV. on the scale, respectively.
Moreover, divisions of 0, 10, 90, and 100% are used to measure pulse waveform rise
and fall times.

Window frame

A shading hood and a waveform camera can be attached to this part. The LH-2015
(option) is used as the shading hood. See below for waveform cameras.



® Closeup device for single-lens reflex cameras ® Handy CRT polaroid CRT camera (M-085D)
and polaroid CRT cameras (M-75D) (Fixed) and closeup hood

This closeup device is attached to the oscillo- A camera set with a replaceable hood that
scope window frame to photograph waveforms enables waveform shooting on an oscilloscope
on display. of any design with one hand.
Fixed type Product name Type
Polaroid CRT camera M.75D
Closeup device (Fixed) 5R32
Data projector 6238
Base 43179, B
Case =
Handy type | ACMEL CRT camera M-085D
Closeup hoods #85-23

* For a detailed catalog of oscilloscope waveform cameras or for inquiries, inquire

LEADER ELECTRONICS CORP. (JAPAN)

@ Window frame mounting screws
Remove these four screws to replace filters.

5.4 Program Controller Block, @ to




The program controller includes an operating mode selector, an editor, and. an address
controller.
These functions are unique to the programmable controller,

5.4.1 _Operating modes
OPERATING MODE selector
This is a 12-position rotary switch used to select operating modes for the LBO-5880.
The following 12 operating modes are selectable:

(1)
(2)

3)

(4)

(5)

(6)
(7)
(8)
9)

(10)
(11)

(12)

MANUAL

The LBO-5880, like an ordinary oscilloscope, is operated manually.

RUN PROG

A stored program can be called and executed.

CHANGE VAR’S

Stored programs can be altered or updated with regard to its variable (VAR),
position (POSITION), and level (LEVEL).

PROG

An oscilloscope operation can be set up and stored in memory (WRITE).

Settings of all controls, except FOCUS @ , ASTIG @ , ROTATION 5
and ILLUM @ , and the selector, can be stored at the 100 addresses from
address 0 to address 99.

The program contents of a selected address can also be altered or updated in the
PROG mode.

SET

The BEGIN and END addresses are set. The address selected by using the address
controller can be set by pressing the BEGIN key @ and/or END key @ By
using this function, addresses 0-99-can be split into desired intervals for use.
SAVE

Programs can be transferred to external equipment (another LBO-5880).

LOAD

Programs can be received from external equipment (another LBO-5880).

PRINT

Program contents can be printed on an external printer.

FUNC 3 (Function 3)

FUNC 2 (Function 2)

FUNC 1 (Function 1)

FUNC 1 through FUNC 3 are optional modes, or modes used for adjustment to
special specifications or during production.

REMOTE

Programs addressed by address data (binary or BCD) that are received externally
can be automatically called. Hence, remote control by addressing is possible.

@ RUN PROG mode indicator lamp
Goes on when OPERATING MODE @ is set to RUN PROG.

5.4.2 Editor

Buzzer

Sounds at key entry or to indicate an error.

WRITE key

Used to write program alterations or additions to memory while OPERATING MODE
(21) is set to CHANGE VAR’S or PROG.
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WRITE key does not increment the address in the CHANGE VAR’S mode. In
the PROG mode, however, WRITE key @ increments the address after writing the
current status to memory, & waiting the indicated next address.
INSERT-END. BEGIN/END key
Key differnt functions depending on the OPERATING MODE @ setting.
(1) Asthe INSERT key when OPERATING MODE @ is PROG,
allows insertion of new program data at the current address by moving all sub-
sequent addresses backward until the END address by one address.
(2) As the END key when OPERATING MODE (21) is SET,
sets the value displayed by PROG ADDRESS @ and as the END address.
(3) As the BEGIN/END key when OPERATING MODE (21) is SAVE, LOAD, and

PRINT,
SAVE mode: Transfers a program between the BEGIN and END
addresses.
LOAD mode: Receives a program between the BEGIN and END
addresses.

PRINT mode: Transfers program data between the BEGIN and END
addresses to an external printer.
DELETE - BEGIN, SINGLE key
This key has different functions depending on the OPERATING MODE (21) setting.
(1) As the DELETE key when OPERATING MODE (21) is PROG,
delete the address at the current address, moving all subsequent addresses forward
until the END address by one address. The END address is decremented after this
operation.

(2) As the BEGIN key when OPERATING MODE (21) is SET.
sets the value displayed by PROG ADDRESS and @ as the BEGIN

address.
(3) As the SINGLE key when OPERAING MODE @ is SAVE, LOAD, and
PRINT,
SAVE mode: Transfers program at the current program address
only.
LOAD mode: Receives the program at the current program address
only.
PRINT mode: Transfers program data at the current program address
only.

ABORT, RESET key
Used to clear error displays or terminate operations.

ERROR LED
Goes on when an error occurs during mode selection or during data transmission or
reception. The error number is displayed by the 7-segment LEDs and
See 12, “Error Messages™ for error numbers and their definitions.
BUSY LED
Goes on when the CPU is executing internal processing. It rejects all memory control
keys while this LED is on.
@ PROG ADDRESS LEDs

Displays the current program address normally, or an error number when ERROR
LED is on.

The following keys perform an auto-repeat function when kept pressed:

INC key

Increments the program address by one address.
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DEC

Decrements the program address by one address.

INC 10 key

Increments the program address by 10 addresses.

DEC 10 key

Decrements the program address by 10 addresses.

BEGIN key

Calls the BEGIN address of a program. (Press this key to determine the BEGIN ad-
dress.)

END key

Calls the END address of a program. (Press this key to determine the END address.)
EXT INC INPUT

The INC function can be performed remotely by attaching an external key to this jack.
This key can be operated in the same way as INC key \33) . See 9.14 for further
details. The INC, DEC, and BEGIN functions can be remote-controlled by using the
option control box (LBO-5880-03).

5.5 Vertical Amplifier, (50) to (72)
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Note: Controls marked with PTP are programmable only when pulled.

When pushed, these controls are controlled by data stored in memory.
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t (Vertical position control)

Turn this control clockwise to move the CH 1 waveform up, counterclockwise to move
it down.

t (Vertical position controel)

Turn this control clockwise to move the CH 2 waveform on display up, counterclock-
wise to move it down.

t Upper cursor position control

Turn this control clockwise to move the upper cursor upward, counterclockwise to
move it downward. The cursor is displayed only when VERTICAL MODE (56) is
set to CURSOR ON,

t Lower cursor position control
Turn this control clockwise to move the lower cursor upward, counterclockwise to
move it downward. The cursor is displayed only when VERTICAL MODE @ is
set to CURSOR ON.

VARIABLE (CH 1 or sensitivity adjuster)

Vertical sensitivity adjuster permits attenuations of the indicated values in the VOLTS/
DIV ranges by 1/2.5 or less.

VARIABLE

VOLTS DIV Amplitude increases
@
@

VARIABLE control

For measuring voltages by using the voltage sensitivity indicated in VOLTS/DIV, turn
the VARIABLE control fully clockwise to CAL’D until a click sounds.

If the VARIABLE control is not set to CAL’D, the red UNCAL LED goes on.
VARIABLE (CH?2 or sensitivity adjuster)

Vertical sensitivity adjuster permits attenuations of the indicated values in the VOLTS/
DIV ranges by 1/2.5 or less. For measuring voltages by using the voltage sensitivity in-
dicated in VOLTS/DIV, turn the VARIABLE control fully clockwise to CAL’D until
a click sounds.

If the VARIABLE control is not set to CAL’D, the red UNCAL LED goes on.
VERT MODE CHOP
Selects dual-trace display modes. CH1 -
As shown at right, mode changes are effected by using ; _ |CURSOR
two key switches.

The [=>] key changes the dispaly modes in the right
direction, the [<=] key changes the display modes
in the opposite direction.

CH 1:
Only the input signal to CH 1 is displayed. To synchronize with an internal
signal, set TRIG SOURCE select switch to CH 1. The oscilloscope can be
used in a mode similar to high sensitivity external synchronization by applying a
trigger signal to CH 2, and by setting TRIG SOURCE select switch to
CHD.



CH 2;
Only the input signal to CH 2 is displayed. To synchronize with an internal signal,
set TRIG SOURCE select switch to CH 2. The oscilloscope can be used in
a mode similar to high sensitivity external synchronization by applying a trigger
signal to CH 1 and setting TRIG SOURCE select switch @ to CH L.

ALT (Alternate display):
When a dual trace display is desired, set this control to ALT. The oscilloscope
will alternately display the trace on CH 1 and that on CH 2 during each sweep of
TIME. Flickering can be suppressed by using the oscilloscope in an high-speed
sweep range above 0.5 ms/div.

CHOP (High-speed switching display):
When a dual trace display is desired, set this control to CHOP, and the oscillo-
scope will display the dual traces in dotted lines by high-speed switching square
waves at approximately 250kHz, regardless of the TIME setting. Continuous
dual traces can be observed with little flickering by using the oscilloscope in a
low-speed sweep range below 0.5 ms/div.

CH 1 CURSOR ON (CH 1 and cursor display):
The input signal to CH 1 and the upper and lower cursors are displayed. The
cursors can be conveniently used as tuning markers since their positions can be
freely set by using cursor position controls and

ADD (Addition): .
The input signals to CH 1 and CH 2 are algebraically and displayed. They can be
subtracted by setting the CH 2 polarity inversion switch to INV.

CH 2 CURSOR ON (CH 2 and cursor display):
The input signal to CH 2 and the upper cursor are displayed. The cursor can be
conveniently used as a tuning marker since its position can be freely set by using
cursor position controls @ and

VOLTS/DIV (CH 1 or X sensitivity selection)

Selects the sensitivity of input signals to CH 1 for

5 mV/div to 2 V/div are selected in nine levels.

For the X-Y operation, this switch is used to select sensitivity for the X-axis.

To measure input signals by using the indicated voltage sensitivity, turn VARIABLE

control @ fully clockwise to CAL’D until a click sounds. When an input signal has

been applied to input pm through a 1/10 attenuation low-capacitance probe, read

the measured value by multiplying it by 10 times.

VOLTS/DIV (CH2or Y sensitivity selection)

Selects the sensitivity of input signals to CH 2 for

5 mV/div to 2 V/div are selected in nine levels.

For the X-Y operation, this switch is used to select sensitivity for the Y-axis.

To measure input signals by using the indicated voltage sensitivity, turn VARIABLE

control fully clockwise to right to CAL’D until a click sounds. When an input

signal has been applied to input pin through a 1/10 attenuation low-capacitance

probe, read the measured value by multiplying it by 10 times.

CH1 POL INV. (CH 1 polarity inversion switch)

Usually, keep this switch set on the normal position. When it is set to INV (1nverszon)

the polarity of the signal applied to CH 1 is inverted; in other words, the upper part of

the input signal becomes negative and the lower part becomes positive.

*The yellow INVERT ON LED goes on when this switch is set to INV.

CH1 TV PED CLAMP
Used to clamp the input signal to CH 1 on the positive or negative side.
Composite TV video signals are typically indicated as follows:
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‘ Black level

Pedestal level
Setup
Front porch Back porch Sync tip
Color burst

The choice between + and — depends on the direction (polarity) of the sync tip.

+PED CLAMP

~=~ The amplitude varies centering .
around this pedestal level.

—PED CLAMP

——— The amplitude varies centering
around this pedestal level,

Depending on whether oscilloscope input coupling switches and are set
to AC or DC, the video signals can be displayed centering around a fixed pedestal
level (at about the zero position when and are set to GND) as long as the
video signals are contained.

Hence, this switch can be used to vary the amplitudes of sync tip and video signals
separately with respect to the composite signals for adjustment. -
CH 2 POL. INV (CH 2 polarity inversion switch) -

Usually, keep this switch set to the normal position. When it is set to INV (inversion),
the polarity of the signal applied to CH 2 is inverted; in other words, the upper part
of the input signal becomes negative and the lower part becomes positive.

The yellow INVERT ON LED goes on when this switch is set to INV.

CH2 TV PED CLAMP

Used to clamp the input signal to CH 2 on the positive or negative side. See the
item of CH 1 TV PED CLAMP (60) for further information.

AC-GND-DC (AC-ground-DC selection), CH 1

Selects the coupling of the input signal applied by vertical amplifier input ;

The switch rejects DC components by a capacitor when set to AC. When set to GND,
the amplifier input is grounded and input pin is open.

See @ for observation examples.



AC-GND-DC (AC-ground-DC selection), CH 2

Selects the coupling of the input signal applied by vertical amplifier input

The switch rejects DC components by a capacitor when set to AC. When set to GND,
the amplifier input is grounded and input pin is open.

Observation examples at the respective switch positions (AC-GND-DC) are shown
below.

+1V
Input signal { Symmetrical square waves
ov
GND GND GND
R | ] = Ag - pe AC  DC
and @ switch
positions } | !
Zero position (0V) Distribution of DC voltage Only changes in AC voltage
can be determined. can be seen.
Preset at an arbitrary position
by using controls @ and @ 1
CRT display i + +1V -
waveforms and I ] Gy =
their positions e e e
F position ——— oV ————3 -—— 0V ———---—- -l-——+-0vV
f (Luminescent line) ] ——J

MAGX 5 (CH1)

Setting MAG X 5 to ON increases CH 1 sensitivity by 5 times with increased noise
and a decline in the frequency bandwidth.

Set MAG X 5 to OFF unless super-high sensitivity (1 mV/div) is required. The MAG X
5 ON LED is on when MAG X 5 is set to ON.

MAG X 5 (CH?2)

Setting MAG X 5 to ON increases CH 2 sensitivity by S times with an increased noise
and a decline in frequency bandwidth.

Set MAG X 5 to OFF unless super-high sensitivity (1 mV/div) is required. The MAG X
5 ON LED is on when MAG X § is set to ON.

GND TEST (CH 1)

CH 1 is set to GND when this key is pressed and held; returns to original state when
the key is released.

This function is convenient for checking the GND position since it can be used in any
operating mode,

GND “EEST (CH 2)

CH 2 is set to GND when this key is pressed and held.

Similar to GND TEST (67) in all other respects.
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CH1 or IN
Input connector for the CH 1 vertical amplifier and X-axis (horizontal axis) during X-Y

operation. Ensure that the maximum permissible input voltage of 200V (ACp-p + DC)

is not exceeded.

CH2 or [Y] IN
Input connector for the CH 2 vertical amplifier and Y-axis (horizontal axis) during X-Y

operation. Ensure that the maximum permissible input voltage of 200V (ACp-p + DC)
is not exceeded.

<. Ground pin
Observation signal ground Terminal

LED OFF
Switch used to turn off LED’s except the TRIG’D and DELAY TIME POSITION.

The red LED OFF lamp goes on when the LEDs are off.

5.6 Horizontal Amplifier, @ o
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Note: Controls marked with (pull to program) are programmable only when pulled.

When pushed, these controls are controlled by data stored in memory.

@ <= (Horizontal position control)
Turn this control clockwise to move the waveform on display to the right, counter-
clockwise to move it to the left.
A TIME VARIABLE (Timebase adjuster)
Adjusts continuously between ranges of TIME/DIV @ 1
Usually, keep it turned fully clockwise until a click sounds for time measurement.
B TIME VARIABLE (Timebase adjuster)

Same as .

DELAY TIME POSITION (10-Turn dial)
Sets the start point (delay time) for B TIME (delayed sweep) as opposed to A TIME
(main sweep)
When is set to other than B START AFTER TRIGGER, however, the sweep
jumps to the next trigger point without the delay time being continuously controlled
by this dial.



The DELAY TIME POSITION dial only functions when the PROGRAM LED

below is on.

To turn on the PROGRAM LED and make the DELAY TIME POSITION dial
function, press the key below it.

HORIZONTAL DISPLAY

A (Main sweep)

A TIME (main sweep: normal) is set when HORIZONTAL DISPLAY switch is
set to A.

INTEN BY B (Intensified. Luminescent marking of the B sweep part)

Since the B sweep part is marked in luminescence, set DELAY TIME POSITION dial
@ and B TIME (Magnified sweep) switch ¢

B (Magnified sweep)

The B sweep part marked in luminescence is displayed throughout the CRT surface.

Set the timebase using B TIME/DIV control =

MAG X 10 (10 times magnifier)

Magnifies SWEEP SPEED by 10 times in the horizontal direction. Usually, leave this
switch OFF to prevent loss of intensity.

In the X-Y mode, X-axis sensitivity is calibrated with MAG X 10 being off.

The yellow MAG X 10 ON LED goes on when MAG X 10 is selected.

A TIME/DIV (main sweep) timebase control

When HORIZONTAL DISPLAY has been set to A, perform time measurement

with this control. At time measurement, keep A TIME VARIABLE fully

turned clockwise until a click sounds. When HORIZONTAL DISPLAY has been

set to INTEN BY B, the period of time from the left edge of waveform A TIME to

the left edge of enhanced intensity waveform B TIME is called a delay time. This

time can also be measured with A TIME/DIV (86) .

B TIME/DIV (magnified sweep) timebase control

When HORIZONTAL DISPLAY has been set to B, perform time measurement

for the magnified waveform with this control. At time measurement, keep B TIME

VARIABLE (82) fully turned clockwise until a click sounds.



5.7 Trigger Block, to (@
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Note: Controls marked with are programmable only when pulled.
When pushed, these controls are controlled by data stored in memory.

(90) A HOLD OFF (Variable hold-off control)
Adjusts hold-off time for A time (main sweep). Turning the control in the INC direc-
tion f) increases hold-off time, gradually darkening the waveform on display.
Normally, keep this control turned to the NORM position (with the white mark
coming right above) until a click sounds.
For synchronizing with a pulse train like that shown below, turn this control to a
suitable position to stabilize the waveform on display. (If the waveform were stabiliz-
ed by turning A VARIABLE . A sweep time would be set to UNCAL.
(uncalibration), thus disabling time measurement.)



> Signal train in which pulse
groups are intermittently

- = repeated.

B ENDS A is set when this control is fully turned clockwise to the lock position.
The B ENDS A function suppresses unwanted A sweeps upon completion of an
A sweep to keep the delayed, brightness of magnified sweep on display as intense as

possible.

\

\—A sweep ¥ B sweep \* The A sweep stops concurrently
when the B sweep stops.

TRIG'D lamp

Indicates that A TIME (main sweep) is being correctly triggered by a synchronizing
signal, 0

LEVEL —/ \ + , PRESET (Synchronizing point control)

Sets the A TIME (main sweep) at a suitable start point. The synchronous sweep
stops when this setting deviates from the changed portion of the waveform being

observed.
If AUTO/NORM (94) has been set to NORM, the waveform on display is cleared
at the same time. AUTO @ allows continued display of the waveform.

PRESET LEVEL (control fully turned counterclock-
, wise until a click sounds) has been preset at about the

center of the waveforms.

Adjust the start

point with LEVEL.
About the center
. of waveform



(93) LEVEL - /O\Jr , PRESET

Sets the trigger sweep at a suitable start point, like LEVEL for the A sweep,
when synchronizing the A sweep with SOURCE being set at other than B
START AFTER DELAY.
The B sweep stops when the setting deviates from the changed portion of the wave-
form observed.
AUTO/NORM
NORM: Generates synchronizing pulses from the synchronizing signal applied
and starts and sweep concurrently with the lighting of TRIG’D lamp

The waveform on display is cleared when TRIG’D lamp is off.
AUTO: The A sweep free-runs automatically to display a horizontal trace

when TRIG’D lamp is off (for example, when no input is re-

ceived).

This position is useful for checking the zero position of an input signal.

A synchronous sweep starts automatically and concurrently when the

TRIG’D lamp lights.

+rrtLIrr.-n| = -;N (A sweep synchronizing slope, TV signal polarity)

Set to (+) to perform a trigger sweep on the positive slope of the waveform on display,
and set to (—) to perform a trigger sweep on the negative slope of the waveform.

Positive slope / [m/ Negative sIope\ W

SLOPE + SLOPE —

.ﬂfr"ﬂ] - -_-Jw (B sweep synchronizing slope, TV signal polarity)

Although the B sweep is typically used in continuous delays with SOURCE
being set to START AFTER DELAY, and need may arise to synchronize the B sweep
for such purposes as displaying a waveform with minimized jitter. With SOURCE
' being set to other than START AFTER DELAY, the B sweep synchronizing
slope can be set in the same way as
@ COUPLING (Synchronous coupling selection)

Select the signal components so as to achieve a more stabilized synchronization in

leading A sweep synchronizing signals to the synchronizing circuit. -

AC (AC coupling): Leads the signal components in the entire
bandwidth above 10 Hz to the synchronizing
circuit. Normally used at this position.

HF REJ (High-frequency rejection): Leads signal components at about 10Hz ~50kHz
to the synchronizing circuit. Stable synchro-
nization is achieved because harmonic com-
ponents, such as noises and oscillations, are
removed.

LF REJ (Low-frequency rejection): Leads signal components in the entire band-
width above 500 Hz to the synchronizing
circuit.  Stable synchronization is achieved
because low-frequency components, such as
hums and ripples, are removed.



DC (DC coupling):

TV-H (Horizontal synchronization):
TV-V (Vertical synchronization):

Passes the entire bandwidth including DC. Use
this position to synchronize very low frequen-
cies on the order of several cycles or below. Set
AUTO/NORM (94) to NORM at this time.

} TV video signal synchronous separation.

In this mode, a synchronous separation circuit similar to one used by TV sets is
activated by TV/VTR composite video signals to yield stable displays.
SLOPE must be selected to suit the polarity of the video signal as shown

below.

Video signal synchronizing pulse polarity and slope selection

ﬁI..._ Negative
1 | polarity

SLOPE — '\.HI‘JIL.r'

]. Positive
—| polarity

PSR T .

COUPLING (Synchronous coupling selection)
Select the signal components so as to achieve more stabilized synchronization in

leading B sweep synchronizing signals to the synchronizing circuit.

AC (AC coupling):

HF REJ (High-frequency rejection):

LF REJ (Low-frequency rejection):

DC (DC coupling):

TV-H (Horizontal synchronization)
TV-V (Vertical synchronization):

Leads the signal components in the entire
bandwidth above 10 Hz to the synchronizing
circuit. It is normally used at this position.

Leads signal components at about 10Hz~50kHz
to the synchronizing circuit. Stable synchroniza-
tion is achieved because harmonic components,
such as noises and parasitic oscillations, are
removed.

Leads signal components in the entire bandwidth
above 500 Hz to the synchronizing circuit.
Stable synchronization is achieved because low-
frequency components, such as hums and
ripples, are removed.

Passes the entire bandwidth including DC. Use
this position to synchronize very low frequen-
cies on the order of several cycles or below, Set
AUTO/NORM (94) to NORM at this time.

'} TV video signal sync separation

In this mode, a sync. separation circuit similar to the one used in a TV set is
activateda TV/VTR composite video signals to yield stable displays.

SLOPE
below.

@ must be selected to suit the polarity of the video signal as shown



Video signal synchronizing pulse polarity and slope selection

1k Negative

polarity

SLOPE - h

B TRIG’D TV-H synchronization:

Positive
polarity

SLOPE + Jlffﬂ

Use this function to observe vertical interval test
singals (VITS) or vertical interval reference
signals (VIR), which are contained for a 1H
period during a vertical sweep period of com-
posite video signals, or for control codes during
video disk picture searches.

SOURCE (A Synchronizing signal source selection)

Select the signal source for synchronizing the A sweep. Normally, ALT, CH 1, and
CH 2 are selected. For the power frequency signal waveform, select LINE synchroniza-
tion. ALT to LINE synchronization is called internal synchronization.

LINE (Power supply) trigger:

CH 1 Trigger:

ALT (Dual trace) trigger:

CH 2 trigger:

EXT trigger
(External synchronization):

Extracts the signal source from the commercial
primary supply and leads it to the synchronizing
circuit. Used for synchronizing low ripples in
the rectifying power supply.

Extracts the synchronizing signal from CH 1
vertical axis signals as the A sweep synchronizing
signal source and leads it to the synchronizing
circuit.

Extracts vertical axis input CH1 and CH?2
signals alternately and leads them to the syn-
chron{zing circuit,

This synchronization mode is used for syn-
chronizing two signals having different frequen-
cies and phases on display. Whenever the ALT
trigger mode is used,; V MODE must able be
set to ALT (dual trace).

Also, if the ALT trigger mode is selected with V
MODE being set to other than CHOP, the
respective synchronizing signals can be selected.
At the ADD setting, however, the A sweep is
synchronized with the CH 2 signal.

Extracts the synchronizing signal from CH 2
vertical axis signals and leads it to the syn-
chronizing circuit.

Used to supply a synchronizing signal externally.



SOURCE (B Synchronizing signal source selection)

Selects the signal source for synchronizing the B sweep. Normally, ALT, CH 1, and

CH 2 are selected. For the power frequency signal waveform, select LINE synchroniza-

tion. ALTto LINE synchronization is called internal synchronization.

CH 1 trigger: Extracts the synchronizing signal from CH 1
vertical axis signals and leads it to the syn-
chronizing circuit.

ALT (Dual trace) trigger: Extracts vertical axis input CH1 and CH 2

signals alternately as the B sweep synchronizing
signal source and leads them to the synchroniz-
ing circuit.  This synchronization mode is
used for synchronizing two signals having
different freqencies and phases on display.
Whenever the ALT trigger mode is used, V
MODE must also be set to ALT (dual
trace).
Also, if the ALT trigger mode is selected with
V MODE being set to other than CHOP,
the respective synchronizing signals can be
selected. At the ADD setting, however, the
A sweep is synchronized with the CH 2 signal.

CH 2 trigger: Extracts the synchronizing signal from CH 2
vertical axis signals and leads it to the syn-
chronizing circuit.

EXT trigger

(External synchronization): Used to supply a synchronizing signal externally.

EXT TRIG IN (A sweep external synchronization) input connector.

Input connector is used to apply an external synchronizing signal to A TIME (main

sweep). Ensure that the maximum permissible input voltage of 200V (ACp-p + DC) is

not exceeded.

EXT TRIG IN (B sweep external synchronization) input connector.

Input connector is used to apply an external synchronizing singal to B TIME (main

sweep). Ensure that the maximum permissible input voltage of 200V (ACp-p + DC) is

not exceeded.
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CH 1 OUTPUT (CH 1 signal output connector)
Signals applied to CH 1 are constantly transferred to this BNC connector from the
oscilloscope vertical axis CH 1 preamp through a buffer amp.
Since an output of about 100mVp-p per division of screen amplitude is yielded at
50 ohm termination, suitable signals can be automatically obtained by connecting
a frequency counter to the LBO-5880. In this setup, the oscilloscope can function
as a high-sensitivity counter.
BLOWER air outlet
Allows dispersion of internally generated heat. Position it in a well ventilated place.
Regulator IC mounting cover
Contains a regulator IC for the +5 V internal power supply.
INTEN MOD (Z-axis input connector)
A signal is applied to this connector for intensity modulation of the waveform on
display. Blanking can be performed by applying a positive TTL level signal.
Power cord, AC inlet
Observe the specified input voltage rating.

o (Ground terminal)
FUSE (Fuse)
The fuse can be removed together with the cap by turning the cap counterclockwise
with a Phillips screwdriver. Observe the fuse type and rating.



(1) PRINTER
Connect an external printer to this connector for printing program data in PRINT mode

The printer must be the one supporting a Centronix parallel interface. See 9.9 for
further details.

I/O PORT
Use it to execute LOAD, SAVE, and REMOTE operation @ and use data transfer
from the personal computor through the I/O interface card LC-2330.

1/0 BUS

Connect a probe selector to this bus. It can also be used for EXT control purposes.

6. OPERATING NOTES

A CAUTION

6.1 Observe Supply Voltage Rating
Use a supply voltage within #10% of the specified rating. Correct performance.is unpre-
dictable when the oscilloscope is used at —10% or less of the specified voltage rating. Also,
the power supply unit could be burned out if the oscilloscope were used at +10% or above
of the specified voltage rating.
Check the voltage ranges and fuse ratings indicated on the rear panel of the oscilloscope.

Fuse Data
; Voltage Range Fuse Leader
Rating Volt
e aiee (£10%) Rating | Part Number
100V 90 to 110V
L6A 1 436 3775 009
120V 108 to 132V Time-lag
220V 198 to 242V $BA
s 436 3765 006
240V 216 to 250V Time-lag

Voltage setting method

The oscilloscope can be set to a specified voltage by altering the position and direction
of the voltage change plug and the socket blind plate, which is used to cover the hole
on the socket that is not concealed when the plug is inserted into the socket.

240V — 120V

‘ 20V=— 120V
l When specified 1 B When specified
= ltage is 100V 5 :
e voltage is e voltage is 220V
Socket blind plate
240V=y =120V 240V— =120V
5 t When specified ' R When specified
i voltage is 117V ST voltage is 240V
2ovT To0v v Lov




6.2

6.3

6.4

6.5

6.6

6.7

Do Not Apply Excessive Input Voltage

There are prescribed limits on the signal voltages that can be applied to the individual
input and probe connector. Excessive voltage input could cause damage to the circuit com-
ponents.

Vertical input INPUT (69) | MAX 200V (ACp-p + DC)
External synchronizing signal input TRIG IN({01) MAX 200V (ACp-p + DC).
Probe input ( LP-060C) MAX 600V (ACp-p + DC)

*Probes are options.

The maximum 200V (ACp-p + DC) refers to the absolute peak value of 200V as shown
below.

Do Not Use in a Strong Magnetic Field
If the oscilloscope were used in a strong magnetic field, the waveform on display might
oscillate or the horizontal trace might be inclined to a large extent. Be careful especially

when using the oscilloscope side by side with a device using a transformer with large power
consumption.

Avoid Using in a High Temperature, Damp Place

The oscilloscope should be used in the temperature range of 0 to 40°C and in the humidity
range of 10to 90% relative humidity. Adverse ambient conditions could lessen the useful life
of the oscilloscope.

Notes on CRT ,

Though the CRT uses burn-resistant phosphorus, continued drawing of spots or luminescent
lines at increased intensity levels could burn the phosphorous surface. Take care not to
increase intensity to an unnecessary level during waveform observation. When leaving the
oscilloscope powered on, reduce the intensity and blur the focus.

Turn Power Switch Off Before Connecting Bus Cables
Turn power switch @) off before connecting a bus cable to PRINTER @ , I/O PORT
' ,or /O BUS ; otherwise, a malfunction may result.

Notes on Connecting to a Transformer-less Device

Some transformer-less devices have a primary power line connected to their chassis.

Provide adequate protection against electrical shock hazards in connecting the oscilloscope
to such a device, particularly when grounding the chassis for measuring internal C-MOS
circuits for example. The interiors of the oscilloscope or the chassis of the device being
testing could be shorted or burned out in some cases.

The best protection is by using a 1:1 isolation transformer as shown next.



i1 |
o
o 0
In grounding the system, connect the ground cable to the ground pin on the LBO-5880.

6.8 Notes on Shutdown

Programs created by using the controls mentioned in 5.4 are written to internal memory

(RAM). As the power to the main unit (LBO-5880) is turned on, the built-in backup

battery is charged to protect programs in RAM in the event of power failure.

The backup battery is fully charged through the energization of the main unit for about

two days (about 25 hours or longer). '

The battery will not be overcharged even though the main unit is energized further.

® Memory protection period
The memory contents are protected even if the main unit is powered off for one
month after the backup battery is fully charged.

® Memory writing
After the main unit has been powered off for one month or longer, power it on for
two days (25 hours or longer) before writing programs to memory. Otherwise, pro-
grams written to memory might be lost overnight.

6.9 Notes on Memory Write Protection
The internal memory of this oscilloscope can be write-protected to prevent inadvertent
deletion of stored programs.
The write protection status is displayed on LEDs and @ , which usually display a
program address, for 0.5 second each time the power to the oscilloscope is turned on.

Write protection on

(Protect)

Write protection off

(Unprotect)

See 9.16 for the write protection procedures.
If writing to memory is attempted while write protection is on, error 41 will be displayed
blinking along with an audible alarm to notify the operator of the write protection status.



7. PROBE TYPES AND SELECTION (Probes are options.)

Standard low-capacitance probes can be used with the LBO-5880 to minimize the possible effects
they may have on the device being tested. Generally, 1/10 and 10 M probes are used with
oscilloscopes. In addition, ssveral probe types are optionally available for selection.

(a)

(b)

Low-capacitance probe

Usually, this is a 1/10 attenuation probe with an input capacitance of 10to 25 pF and an

input resistance of 10 MQ.

Direct probe

The direct probe has a combined input capacitance of 100to 200 pF, including the direct
addition of the capacitance of the cable used (1.5C-2V, 1 m, about 70 pF).

With a convenient probe-tip function, however, the direct probe allows the oscilloscope
to function as a high-sensitivity oscilloscope in the low-frequency regions of power supply

circuits, etc.
LP-060C type: Frequency Range:
Input Capacitance:
Input Resistance:
Attenuation :

Maximum Input :

(¢) Wideband probe

Used for measuring high-frequency circuits.

DC to 60 MHz ( 1/10)
DC to 5 MHz (1/1)

22 pF ( 1/10) , 200 pF ( 1/1)
10MQ (1/10) , IMQ (1/1)
1710, 1/1

DC 600 V

Generally, a cable using a special resistance wire as the core is used as the wideband probe.
Its 50 to 100 MHz bandwidth fully allows for pulse characteristics.

LP-100C type: Frequency Range:
Input Capacitance:
Input Resistance:
Attenuation:
Maximum Input :

=31

DC to 100 MHz ( 1/10)
DC to 5 MHz (1/1)

14 pF ( 1/10) , 150 pF ( 1/1)
1I0MQ (1/10) , IMQ (1/1)
1/10, 1/1

DC 600 V



(d) Device BNC-BNC probe
Convenient for using the oscilloscope in direct connection with a board checker, like a
program oscilloscope system.
LP-010 type: Frequency Range: DC to 30 MHz
Input Capacitance: 20 pF
Input Resistance: 10M ()
Attenuation: 1/10
Maximum Input: DC 500V

Il_ 1,400+ 30mm -
e (1.4m)
&
QOutput BNC
1102 =
C AN,
ES



8. BASIC OPERATIONS

8.1 Displaying a Horizontal Trace, [ABORT]| + [BEGIN|
When using the oscilloscope for the first time, display a horizontal trace by setting its con-

trols as specified below.

Name Controls
(1 | PowER M OFF/ = ON | POWER OFF I =
FUSE 1.6A for 90 to 132V, 1.0A time-lag type for 180 to 250V ||
Inlet Insert the accessory cable into the inlet after checking the
power rating.
@ OPERATING MODE Set to the PROG mode.
Controls with pull switch | Push all. Set INTEN at the center position.

L% 060 060360 ®6 6 ® O 6

After the above settings are complete, sst POWER ON @
while holding down ABORT key

off, press BEGIN key

. When BUSY LED is

Then, a sample pro-

gram is called to display a horizontal trace. Push both button same time, | ABORT| +

(Reference) The following modes are set:

~==——— SCOPE CONTROL

V. MODE

CH-1 V. ATT
CH-1 VAR.
CH-1 CPL.
CH-1 POL.
CH-1 HMAG
CH-1 CLAMP

CH-2 v, ATT
CH-2 VAR.
CH-Z CPL.
CH-Z2 POL.
CH-2 MAG
CH-2 CLAMP

H. DISPLAY
TRIG. MODE
H. MAG

A SWEEP TIME
A VARIABLE

A TRIG. CPL.
A TRIG. MODE
A TRIG. POL.

B SWEEFP TIME
B VARIABLE
B TRIG. CPL.

= LBO-588@ PROGRAM LIST =====

ALT

z vV/DIV
UNCAL
AC
NORMAL
X1

+

2 V/DIV
UNCAL
AC
NORMAL
X1

+
A

AUTD

X1

im sec/DIV
UNCAL

AC

CH-1

+

18@u sec/DIV
UNCAL
AC

B TRIG. MODE CH-1
B TRIG. POL. *

——=——— VARIABLE CONTROL —

CH-1 V POSITION

CH-Z V POSITION

H POSITION

LOWER CURSOR POSITIDN
UPPER CURSOR POSITION
CH-1 GRIN VARIABLE
CH-2 GRIN VARIABLE

A TIME VARIABLE

B TIME VARIABLE

A TRIGGER LEVEL

B TRIGGER LEVEL

A HOLD OFF VARIABLE
INTEN VARIABLE

DELAY TIME POSITION

EERREREEEREEEE!

——— LEADER ———-



9. GENERAL OPERATIONS

9.1 Setting BEGIN and END Addresses
The LBO-5880 has memory addresses 01099, in the range of which the BEGIN and END
addresses can be set to eliminate the need to read or write the contents of unnecessary
memory addresses.
Also, processing programs can be stored in blocks and BEGIN and END addresses can be
set for each block to fully utilize memory.
The BEGIN and END addresses, once set, are protected from deletion in the event of
power failure.

(1)

Set OPERATING MODE @ to SET.

(2) Check the current BEGIN address by pressing @
(3) Check the current END address by pressing (37
(4) The BEGIN and END addresses can be altered in the four possible ways: @ : 7
and @ is not a problem, but e and call for special consideration
because BEGIN 2 END is assumed an error.
@ ©
5 = E
o a S a S 2]
= = m Z 53]
0 @ g 99 0 m 99 0 = A 99
L
Z v 2 = 2
0 jﬁ) 99 0 % 299 0 -J 99
7
/// A P
e END is altered first. BEGIN is altered first.

altered in any order, because
the relation BEGIN < END is

met anyway.
[Case ® ]
(5) First, press INC (32) , DEC (33) , INC 10 (34, and DEC 10 (33) so as to display

(6)
(7)

()
€))

the desired END address.

When the desired END address is displayed, press END key @ to set it.

As in (5), press INC (3)) , DEC @5 INC 10 (34) , and DEC 10 (33) so as to

display the desired BEGIN address

When the desired BEGIN address is displayed, press BEGIN key @ to set it.

The BEGIN and END addresses have now been set. Press BEGIN . and END
to review them.

[Case © ]

(5)

(6)
(7

®
9)

- First, press INC @ +DEC @ , INC 10 , and DEC 10 @ so as to display

the desired BEGIN address.

When the desired BEGIN address is displayed, press BEGIN key @ to set it.

As in (5), press INC (32) , DEC (33) , INC 10 (39 , and DEC 10 (35) so as to

display the desired END address.

When the desired END address is displayed, press END key @ to set it.

The BEGIN and END addresses have now been set. Press BEGIN . and END
to review them.



9.2 Writing To Memory

9.3

(1)

(2)
(3)
4

(5)

(6)

Set OPERATING MODE (21) to SET. -
Set BEGIN and END addresses as instructed in 9.1. (If BEGIN = 0 and END = 99 are
set, programs can be written to any addresses.

However, to prevent alteration of programs due to inadvertent Activation of WRITE
key , it is recommended that the BEGIN and END addresses be limited within
the address range to be rewritten.

Press INC @ , DEC @ NG 10 , and DEC 10 @ to display the address
to be written.

If the vertical, horizontal, and TRIG mode LEDs are off, press LED OFF key @
to turn on the LEDs, Then, the red LED OFF LED goes off.

Set OPERATING MODE (21) to PROG.

As with a regular oscilloscope, turn the INTEN, and vertical and horizontal amplifier
key switches and controls to display a waveform while viewing the CRT screen.

To alter the INTEN and POS settings, pull the controls before turning them. Press
the key below to DELAY TIME POSITION control to turn on the yellow PRO-
GRAM LED before turning it,

When the settings are complete, press WRITE key and the program is written to
memory an audible alarm (*). The address is then incremented by one.

Note: The address written to memory is the address on LED display before write.

To continue programming, repeat from (4) downward.

*If ERROR #41 (Y. [) is displayed, it indicates that memory write protection is on.

See 9.16.2 for instructions on how to reset write protection.

Editing Programs
When it is necessary to edit a program that has been stored in memory, sst OPERATING
MODE to RUN PROG and call the address requiring alterations by pressing keys

to (35) . The addressed program data is then transferred to panel operation memory.

9.3.1 Changing only control settings, such as POSITION and VARIABLE

(1) Pull only the control that requires reprogramming, leaving all other controls
pushed. Usually set DELAY TIME POSITION so the PROGRAM
LED is off; turn on the PROGRAM LED only when it is to be reset.

(2) Set OPERATING MODE @ to CHANGE VAR’s. (In this mode, only
the control to be reset is operative, and all other switch functions, including
VERTICAL MODE @ , are suppressed.)

(3) Alter the control setting, moving the waveform by turning the control
while viewing the CRT screen.

(4) When the alteration of the control setting is complete, press WRITE key

to write the new setting to memory an audible alarm. (The address
is not incremented.)

(5) To continue with further alterations, set OPERATING MODE @ to RUN
PROG (even when it has been set to CHANGE VAR’sand all controls are
pushed) and call the next address by pressing keys @ to @ . Transfer
the program data to panel operation memory before performing steps (1)
through (4).



9.3.2 Altering modes other than controls

©)
@)

(3)
(4)

(5)

(6)

(N

Set OPERATING MODE (21) to RUN PROG.

Call the address to be altered by pressing INC (32) , DEC (33) , INC 10
,and DEC 10

The addressed program data is automatically transferred to panel operation

memory.

Set OPERATING MODE (21) to PROG.

Pull only the control that requires reprogramming, leaving all other controls

pushed. Usually set DELAY TIME POSITION so the PROGRAM

LED is off; turn on the PROGRAM LED only when it is to be reset.

Alter the oscilloscope mode by turning the appropriate key or control while

viewing the screen.

When the alteration of the mode setting is complete, press WRITE key
to write the new mode to memory along with an audible alarm. The

address is incremented automatically.

To continue with further alterations, repeat steps (1) through (6).

If all controls have been pushed and the PROGRAM LED below DELAY

TIME POSITION is off, OPERATING MODE @ may be set to

CHANGE VAR’s before steps (2) through (6) can be performed.

9.4 Editing Program Addresses
This section explains how to perform editing, including alteration, addition, and deletion,
of addresses to alter the sequence of program execution.

9.4.1 DELETE (Deletion)
This function deletes the program data at the current address, moving all sub-
sequent program data forward until the END address is moved forward by one

address,

(1) * Consider deleting an address. For this purpose, first set the BEGIN and END
addresses in where the address to delete is located.

(2) Set OPERATION MODE (21) to PROG.

(3) Set the address to delete (5, for example) by pressing INC @ . BEC

4)

,INC10 (34) , and DEC 10
When the address to delete is reached, press DELETE key .
The program data at the current address is deleted along with an audlble
alarm, and all the following program data till the END address is moved
forward by one address. The END address is then decremented.

NOTE: The DELETE function cannot be used at the END address to pre-
vent shifting of data other than that between the BEGIN and END
addresses.

The following shows the case in which program data is deleted at address 5.
(Data at address 8 and later addresses is not edited.)

=0 =



BEGINN NOW addressto END
address delete address
& d &
Addres.v—PO 1 2 3 4 5 6 % 8 9 Fy 96 97 98 99
alBlc|o|lelidclul1]s SLW
Before execution 7 b X|Y|z

4

Pressing |DEL ]

key at address 5

t
Program data /
Gl H

AlB|c|p]E tfrfa(w[x]y[z
0 1 2 3 4 5 6 7 8 ?r% 97 95 89
s {
BEGIN NOW  END
address address address

9.4.2 INSERT (Insertion)
This function allows insertion of new program data at the current address by
moving all subsequent addresses backward until the END address is moved by one

address.
(1) Set OPERATING MODE (21) to SET and set the insertion address range.
Note: A program insertion occurs at the END address +1; in other words,

(2)
(3)

(4)

(5)

the program is written up to this point.

Set OPERATING MODE (21) to PROG.
Display the address to insert by pressing INC @ + DEC @ ;. INC 10

,and DEC 10 :
When the address to be inserted is displayed, press INSERT key @ . An
audible alarm sounds and the program data up to the END address is moved
backward by one address. The END address is incremented by one.
Then, press WRITE key @ after setting the oscilloscope mode keys and
controls while viewing the CRT screen. New program data will be inserted
at the current address.

The following shows the case in which program data is inserted at address 5.

BEGIN NOw END
address address  address
s \
Midiee=8 1 2 3 4 5 & 7 & @ 96 97 98 99
Before execution Al Bl IRl BIPFlatEl T sV wl x|l ¥z
T e
{-/L' Program data \ \\
Pressing IINSI key at — i
- aAlBlc|p|efNr|o|u]s(w]|x]|Y|z
0 1 2 3 4 5 6 7 8 9 8% 87 98 95
f iy &
@' BEGIN NOW END
address address address
Pressing key ORN /
after setting oscillo- AlIB|IC|D|E \C{\ FIGIH|J (W X|Y|Z
scope modes with 1} 1} ﬁ s
scope control keys. BEGIN ;Ii?)“g'ram NOW END
address data 2ddress address




9.4.3 EXCHANGE INC (Exchanging with the next address)

This function exchanges program data at the current address with that at the next

address. By repeating this operation, program data can be exchanged with sepa-
rated addresses.

(1)
(2)

3

(4)

Set OPERATING "MODE (21) to PROG.

Display the address to_exchange by pressing INC @ , DEC @ , INE 16
‘ , and DEC 10 (35) .

When the address to exchange is displayed, press INC @ while holding

down ABORT key @ . The current is then incremented by one.

Note: Be sure not to press INC @ first.

To continue with further exchanging, repeat steps (2) and (3).

The following shows the case in which EXCHANGE INC is executed at address 3
two times in succession.

BEGIN NOW END
address address address
< < R d

Adgress=0 ¥ 2 3 4 &5 ¢ 7T @& 9§ 10 98 99
Befy t ABC?/ﬁ?EFGHIJK})YZ
€10re execution 5/4 -
Program data
: BEGIN NOW END
address / fﬁldress ad%eSS
[ABORT] - 7 ;
AlBlc|E ?9% Fla|lu|1|s|x(Y]z
[INC]
Further  BEGIN NOW END
) address address add{}ress
& &
[ABORT] 7 1+
AlBlc|e]|r 9/// Z glulils E}/Y z
INC - i

9.44 EXCHANGE DEC (Exchanging with the previous address)
This function exchanges program data at the current address with that at the

previous address. By repeating this operation, program data can be exchanged
with separated addresses.

(D
2)

(3)

4)

Set OPERATING MODE (21) to PROG.

Display the address to exchange by pressing INC @ , DEC @ SDEE 10
,and DEC 10 (35) .

When the address to_exchange is displayed, press DEC @ while holding

down ABORT key @ . The current address is decremented by one.

Note: Be sure to press DEC @ first.

To continue with further exchanging, repeat steps (2) and (3).

The following shows the case in which EXCHANGE DEC is executed at address
6 two times in succession.



9.5

9.6

BEGIN NOW END

address address address
4 & <
Address= 0 i | 2 3 4 5 L] ' 4 8 9 10 "98 99
Before execution ACL B hE 1B R ;G/}; Hel Tt KJyY Z
’ 1
Program data
END NOW END
address address address
2 YT T T 17
7275
7
— A B € D“\\J\E‘\ZS}/F BlTL|3 K‘Y 7
ﬂ Further BEGIN NOW END
address address address
-_ & & o i
= AlB|c|D FGARR F 1 J/
DEC GNER H L LYY | Z

Manual Operations

When OPERATING MODE switch @ is set to MANUAL, the memory control keys

WRITE (24 , ABORT (27) , INC (32) , and END (37) are disabled and £ .

(BUSY DOT only lit) is displayed on LEDs (30) and e

The stored program is protected from possible alteration due to inadvertent activation of

WRITE key @ because all memory control keys are suppressed.

The MANUAL mode is used to operate the oscilloscope as a regular scope without reading

or writing programs.

Note: No program address is displayed on LEDs and @ in the MANUAL
mode because no memory functions are used. :

Program Transfer (SAVE/LOAD)

The program transfer function transfers programs from a preprogrammed LBO-5880 to
another LBO-5880. The entire program from address 0 to address 99 may be transferred, or
only program data at a particular address may be transferred to another address.

The cabling setup necessary to perform the SAVE operation is shown below.



(LOAD LBO-5880) (SAVE LBO0-5880)

t

\ Optional LOAD-SAVE cable, LC-2066

Connect the cable to I/O PORT@on both the LOAD and SAVE oscilloscopes.

9.6.1 Transferring the entire program from address O to address 99
(1) Set OPERATING MODE @ to SET on both the LOAD and SAVE
oscilloscopes, and set the BEGIN address to 0 and the END address to 99.
For more detailed instructions, see “Setting BEGIN and END Addresses.”
(2) Set OPERATING MODE switch (21) for the SAVE LBO-5880 to SAVE.
(3) Set OPERATING MODE switch (21) for the LOAD LBO-5880 to LOAD.
(4) Press BEGIN/END key @ on the LOAD LBO-5880.

[_. [:1 . is displayed on LEDs @ to @ . (LOAD B mode: Beginto End)
(5) Press BEGIN/END key (25) on the SAVE LBO-5880.

505 is displayed on LEDs 28) to (31) . (SAVE B mode: Beginto End)
(6) As the transfer is started, the address being transferred is displayed on LEDs
to @ on both the LOAD and SAVE oscilloscopes.

E 7 (Address 27 in transfer)

(7) When the transfer upto the ADDRESS 99 is ended, BUSY LED turns out
and the LOAD and SAVE end.



9.6.2 Transferring an address range

(1)

(7

Set OPERATING MODE switch @ to SET on both the LOAD and SAVE
oscilloscopes, and set the BEGIN and END addresses to the address range
to be transferred.

Perform steps (2) through (6) in 9.6.1

When data transfer is finished to the END address, BUSY LED goes
off, indicating the completion of LOAD/SAVE.

9.6.3 Transferring an address range with an offset

(1)

(SAVE oscilloscope) AlBlE

(LOAD oscilloscope) al b Lc

Set OPERATING MODE switch (21) on the LOAD oscilloscope to SET,
and set the BEGIN and END address range to LOAD.

Next, set OPERATING MODE switch @ on the SAVE oscilloscope to
SET, and set the BEGIN and END address range to save. Perform steps (2)
through (7) in 9.6.2.

Shown below is a sample execution of a LOAD/SAVE operation, in which
SAVE oscilloscope: BEGIN=2, END=7
LOAD oscilloscope: BEGIN=6,END=11

BEGIN address END address
Sy 5 80 3 4 5 6 16 B O W 4% o

IJKLMN//

DIE|JF|G|H

}
Program data \
di-le F £ €1 D

EFGHmn/

Address — 0 1 2 3 4 5 647 8 9 10114 12 13
BEGIN address END address

Program data

9.6.4 Transferring only one address

(1

(2)

(3.

€]
(5)

(6)

(7

(8

Set OPERATING MODE switch @ on the LOAD oscilloscope to SET,

and set the BEGIN and END address range that may be loaded. (Usually,

set BEGIN =00 and END =99.)

Set OPERATING MODE switch (21) on the SAVE oscilloscope to SET,

and set the BEGIN and END address range that may be saved. (Usually,

set BEGIN = 00 and END = 99.)

Set OPERATING MODE switch (21) on the SAVE oscilloscope to SAVE.

Set OPERATING MODE switch (21) on the LOAD oscilloscope to LOAD.

Display the SAVE address by pressing INC (32) , DEC (33) , INC 10
(34 ,and DEC 10 (39) .

Display the LOAD address by pressing INC (32) , DEC (33) , INC 10
‘ ,and DEC 10 (35) .

Press SINGLE key @ on the LOAD oscilloscope.

LH.s displayed on LEDs (28) to (31) . (LOAD A mode: Single)

Press SINGLE key on the SAVE oscilloscope.
L H isdisplayed on LEDs (28)to (31) . (SAVE A mode: Single)



(9) When the transfer is completed, the LOAD and SAVE program addresses
are incremented by one.
(10) To continue with further transfers, repeat steps (5) through (9) above.

9.7 Error Messages during Program Transfer
Invalid settin/gs\during program transfer are indicated by error messages displayed on LEDs
and (§y ;
Major error messages relating to program transfer are listed below. See Chapter 12 for the
complete error message list.

E D The current oscilloscope is set in the SAVE mode, but the remote oscilloscope
is not in the LOAD mode.

E I LOAD mode response from the remote oscilloscope was interrupted during
SAVE (cable out of position).

E E The current oscilloscope is ready in the LOAD mode, but no data is transmitted
from the remote oscilloscope.

E 3 Data transmission from the remote oscilloscope was interrupted during LOAD.
E’ q The END address was exceeded during LOAD.
3 D The remote oscilloscope is also in the LOAD mode.

See Chapter 12 for more error messages.

9.8 LOAD/SAVE Data Format Description
9.8.1 Data format (General)

The format in which program data is loaded and saved is described below.

(Note: When program data is loaded or saved between LBO-5880’s,
internal data exchange occurs automatically, without user con-
siderations about the data format. However, data format described
here will be useful for loading and saving program data on the LBO-
5880 during connection with a microcomputer.)

The LBO-5880 uses 80 bytes (8 bits X 10) to represent program data at each

program address.

The data is converted into ASCII binary data headed by a start mark and termi-

nated by an end mark.

A sample program involving a data transmission is shown on the next page.



— SPACE CODE

/ START MARK
é SPACE CODE
2@ 28 20 @D oA

DELIMITER CODE

B @ & @ ® & ® ®@ ® ® @ B @
N Fan N ~\ N i} N i N ~~
3 @ 31 @ 3z IQ 30 IO 30 30 Iz 30

(o i TN Lt
@ 35 32 38 3@ 31 30 32 30 3@ IO 3D 3@ IZ IO 28 3
2 Ze

d

31 38 32 ep @A
bl e

@ @  DELIMITER CODE
" ® ® B 9 @ ® 9 © & @ o
(7]

N TN N Fain N i (o N N
@ 32 30 31 30 30 3@ 35 3@ IZ IQ 31 IO 28 IO 0 20 0 Z@ 35 Z@ IT IB 21 4B 46
7 4B

€
®
*)®

1

L

48 46 3@ 37 @D @A
@ @ DELIMITER CODE
¥ ® ® @ 6 & @ @

£7N e FEN, N N\ AN ) TN I S
3@ 3@ 30 3B 46 46 30 37 46 46 IO 37 46 46 30 37 46 46 3@ 37 30 I 3@ 3B 30 3@ 3

&(

®
®

2

®
)@
®
&
=)®

e

2

=1 3Qv;0 3@_38 @D @R
7)) @@ DELIMITER CODE
® & 9 © 9 o &

T0 30 38 38 30 30 30 38 30 30 36 38 4E 46 30 37 30 31 4€ 4E 4E 46 46 4B 4 46 4

8
@
)
g
)
@
®
)
M

46 46 46 46 4B @D PA

NS e R

@ (@) & DELIMITER CODE
(&) @ @ (& ® @ @ 7

™ ~~ ~

4EUE 4E U6 4B UG 4E 4B 4E 4B 4B UE 46 46 46 LE 4E UG 4E 46 4E UE 4E 46 4E U 46

D
@
D
@
@
S)
@

4B 46 46 46 3I5 @D @A
Nk N N

s

@ @ & DELIMITER CODE

29

o
END MARK

In the above format, @ through @ denote 80-byte data, and circled figures
indicate the byte order of the data.

All other data has been added for the purpose of executing LOAD and SAVE, and
have no affect on the program data.

Shown below is a printout of the above ASCII binary data converted to binary.

’
BSRCE 102600002080 10Z2AGAAAZE2A 1aA
B20 160B5A28 162RGEABSESA IFFAFFFGE T

FFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFS



Similarly, four-address program data is represented below.

BSESE 1GZE00AB 26080 1AZEEEEN2026 160
82010065030 102000AASASE [FFE7FFa7
BBGEFFE7FFa7FFE7FFA7ARGERGE200 0
BEEEREE30ABFFA7E IFFFFEFFFFFFEFE
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFEES

A4HBE 1620 10GA2ERE 102 16AG20 16100
62010 1650308P8EAPAASA S0 1FEAEFAE S
63FBEFE 2280 9F 46 7FCAFRBFaRAFAFFET
CEFEnBBB > 7F 2808 708FFFFFFFFFFFFFE
FFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFES

G4BT 1026 1080 1656 10161600 16101608
@161610183060300000SE206G0ABFEES
B3FEEFA 2208 PF &6 PFCAFACFaRAFaFFF?
CBF8@@RAP7F 2866 768FFFFFFFFFFFFFE

FFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFS

BAE70 162016101656 1010 1600 1416 a6
@3FEEFEZ2009F 6 PFCAFBCFEBaFaFFFy
CEFEBaRE?7F 2866 00FFFFFFFFFFEFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFS
;

9.8.2 Signal line description
 Because program data is exchanged at the timings shown below during LOAD and
SAVE by the LBO-5880, program data can also be loaded and saved to and from
a microcomputer if the LBO-5880 is interfaced to the microcomputer at these
timings. Then, frequently exchanged programs could be stored on a microcom-
puter floppy disk and loaded into the LBO-5880 when needed.

The signal designations used during LOAD/SAVE

are listed below.

(1) LSD7-D0: 8-bit data port i? Y.lSed during 10 PORT
LOAD/SAVE. This is set in the
input mode during LOAD, and
in the output mode during SAVE. \° e :g%’ . /

(2) STROBE: Synchronizing signal for trans- whsis . bl
mitting program data to a remote
oscilloscope. Generated by the
SAVE oscilloscope.

1913171§I4 321

373635 222120



(3) READY: Signal to request program data

transmission from a remote oscil- PII: # o T
loscope. Generated by the LOAD 2 |LsD>5 (Pig 5)
oscilloscope. j {: SD ? (PAD 3 g
(4) PPIRES: Reset signal synchronized with the ol s L
LBO-5880 Power On Reset signal 2 ggD
is used to reset an external device. 8 GNB
It is normally high and becomes 9 GND
10 GND
low when reset., 11 GND
(5 *: Connected to the internal I/O port ; § GgD (PBD 7)
but not used during LOAD/SAVE. 14 * EPBD 5%
; 15 * PBD 3
(6) (NO): Nlot used 16 % (PBD 1)
(7) GND: Signal ground level 17 |PPIRES
18 (NC)
19 GND
20 LSD6 (PADS6)
21 LSD 4 (PAD 4)
22 LSD2 (PADZ)
23 |1.8D1 (PADO)
24 |STROBE (PCD 7)
25 * (PCD6)
26 * (PCD5)
27 % (pPcD4)
28 * (pPCD3)
29 * (PCD2)
30 % (PCDB 1)
31 READY (PCDO)
32 o (PBD6)
33 * (PED4)
34 % (PBD2)
35 * (PBDO)
36 (NC)
37 GND
READY o
Slesng T8 A
_ ( max 20 £ sec )
STROBE ( TYP. 14 z£ sec \
A T
D7to DO ——‘Q Data D7to DO 'S>—“
/
( min 10 £ sec )
TYP. 16 £ sec
Note: Data is underfined for a maximum period of 20 usec after STROBE has -
become low. STROBE and READY effect signal changes upon verifying thé

level in O.
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9.8.3 Data format (Detailed)
The LBO-5880 uses 80 bytes to represent the program data at each internal pro-

gram' address. The order in which mode data is written in memory is shown
below. (Figures at left indicate the order in which mode data is written in memo-
ry.)
V—-MODE 4@ A/D CH-2 V VAR LOW
CH-1 V ATT 41 A/D CH-2 Vv VAR HIGH
CH-1 V VARIABLE 47 A/D A TIME VAR LOW
CH-1 VvV COUPLE = A/D A TIME VAR HIGH
CH-1 V INVERT 44 A/D B TIME VAR LOW
CH-1 V MAG 45 R/D B TIME VAR HIGH
EH—=1 V CLAMP 4k A/D A TRIG LEVEL LOW
CEH=2 ¥ ATT a7 A/D A TRIG LEVEL HIGH
CH-Zz V VARIABLE = A/D B TRIG LEVEL LOW
EH-2 V¥V COUPLE 49 A/D B TRIG LEVEL HIGH
CH-2 V INVERT S0 R/D A HOLD OFF VAR LOW
CH=-2 V MAG 5 A/D A HOLD OFF VAR HIGH
EH=-2 V CLAMP 5 1 A/D INTEN VAR LOW
HORIZ. DISPLAY o= R/D INTEN VAR HIGH
TRIG. MDODE S4 A/D DELAY TIME POS LOW
HORIZ. MAG X1@ S5 A/D DELAY TIME POS HIGH
SWEEP TIME R H
SWEEP TIME RANGE AR 5 B ENDS A ON/OFF
SWEEP TIME VARIAEBLE A S7 (option)
TRIG. CDUPLE A 58 (option)
TRIG. SOURCE A 59 {option)
TRIG: SLOPE A H
SWEEP TIME B EQD EXT. CONTROL #@
SWEEP TIME RANGE B Bl EXT. CONTROL #1
SWEEP TIME VARIRELE B ez EXT. CONTROL #Z
TRIG. COUPLE E EZ EXT. CONTROL #3=
TRIG. SOURCE B E4 EXT. CONTRDL #4
TRIG. S5L6PE B ES EXT. CONTROL #5S
(== EXT. CONTROL #&
A/D CH—1 P0OS LOW &7 EXT. CONTROL #7
A/D CH—-1 PDOS HIGH H
AR/D CH-Z PDS LOW &5 (option) |
A/D CH-2 PDS HIGH &3 Coption)
A/D H POS LOW 7@ (option)
A/D H POS HIGH 71 (option)
A/D UPPER CURSOR LOW T2 (option)
RA/D UPPER CURSOR HIGH 73 (option)
A/D LOWER CURSOR LOW 74 (option)
A/D LOWER CURSOR HIGH s (option)
A/D CH-1 V VAR LOW 76 (option)
A/D CH-1 V VAR HIGH i (option)
78 Coption)
79 (option)

HSA5E l1GZGR0RE2830 18200 aRAZ02a 16a
BZY160B5E30 l1aE0RBUBSAZA IFFa 7 FFAT
AEASFFOPFFRPFFAFFFR70BBZ00S000R5

UHECBBBEBOERFFO7E IFFFFFFFFFFFFFF
FFPFFFFFFFFFFFFFFFFFFFFFFFFFFFFS

(Sample of one-address data)



The relationships between the data written in memory and associated modes
are shown below.

For example, the above shown sample data begins with 05. In the table below,
ALT is given next to 05 under V-MODE. Hence, the oscilloscope has been set
to operate in the ALT mode.

i===== VERTICAL ======= =======

--=—- V-MODE --

00 sCH-2 & CURSOR
01 iCH-1 & CURSOR

02 iX-v
03 3ADD
04 s3CHOP
05 ALT
06 iCH-2
07 3CH-1
§———— V ATT CH-1 & CH-2Z2
]
Ol $ 5 mV/DIV
02 31D mV/DIV
03 320 mV/DIV
04 350 mV/DIV
05 8.1 v/DIV
06 30.2 V/DIV
07 3:@.S5 v/DIV
08 31 V/DIV
09 32 v/DIV
]
$————= V VARIABLE CH-1 & CH-2 -
00 :iCAL'D
01 sUNCAL
§————— V COUPLING CH-1 & CH-2
06 1DE
Ol sGND
02 3AC
b
§———— V INVERT (POLARITY) CH-1 & CH-2

OO0 $NORMAL
01 SINVERT

jm==== N MAE EM=1 & EH-2

00 3$X1 (NORMAL)
01 x5

{————— V CLAMP CH-1 & CH-2
00 1- CLAMP

01 30FF CLAMP
02 i+ CLAMP



===== HORIZONTAL

m——— H DISPLAY

©o0 5B
O! iR INTEN BY B
02 3R

JE=———= TRIG MODE

00 :sNORMAL
01 ;AuUTO

BT H MAG

00 ;X1 (NODRMAL)
01 sxie

Ve SWEEP TIME A & B

i@.2 ? SEC/DIV
i@.5 ? SEC/DIV
il ? SEC/DIV
i2 ? SEC/DIV
5 ? SEC/DIV
il@ ? SEC/DIV
i2@ ? SEC/DIV
5@ ? SEC/DIv
180 ? SEC/DIV
i20@ ? SEC/DIV

OCocoooo0o
LoNonpwNn—0

LR T

00 ? u secsprv
01 3? m sEC/DIV

—~=—— GSWEEP TIME RANGE A & B

i==——— GOWEEP TIME VARIRBLE R 8 B --—
00 scAL'D
01 suncaL
f==———— FREE COUPLING O £ D
00 sTV-v
01 $TV=H
02 :pe

03 sLF-REJECT
04 sHF-REJECT
05 :mc

e TRIG SOURCE A

0 3EXT
| sCH-2
2 ALT
3 stH-1
4. SLINE

i————— TRIG SOURCE B

FEXT
$CH-2
FALT
sCH-1

OO0 OO
PWN —~0

3B STRART AFTER DELAY

Yy—— TRIG SBLOPE A & B

00 - TRIG
0| i+ TRIG

F——— AR HOLD OFF

00 3B ENDS A
Ol 3HOLD OFF INC



9.8.4 Saving and loading data by microcomputer
Show below are the connection with LBO-5880 and PC-9801 through interface
card LC-2337 and LC-2066 to save program data from an LBO-5880 into the disk
of a PC-9801 connected to the LBO-5880 with PPI (80 to 83H), and to load data
from the disk into the LBO-5880. (Optional 1/O card, LC-2337 needed).

LC-2066

LC-2337

“ e
000000

I%|

000 000

(e 00 J—'

onng
E' -nugo Qe O

LBO-5880



Note:

The load/save program introduced on the preceding page has been
created in BASIC for easy understanding.

This program may not be of much practical use because of its slow
execution in BASIC.

In fact, it takes about 13 minutes 30 seconds (810 seconds) using
this program to save the data in addresses 0t099 from the LBO-
5880 into the PC-9801.

For increased execution speed, therefore, programming in machine
language is recommended.

With a program written in machine language, it takes about 57 seconds
to save the data in addresses 0t0 99 from the LBO-5880 into the
PC-9801.

For reference, loading and saving of the same data between LBO-
5880’s takes about 12 seconds.

9.9 Printing Programs (PRINT)
The LBO-5880 has the ability to transfer the contents of the program currently written in
its internal memory to an external printer. It can also produce a hard copy of program data

as desired,

Two methods of printing are supported: continuous printing of memory contents between
the BEGIN and END addresses as set by OPERATING MODE switch (21) set to SET,
and printing of only the memory content addressed by the displayed program address on

LEDs (31) and (32)

9.9.1 Setup
(1) The printer to be used must be one supporting a Centronix compatible

printer capable of printing at least 80 characters per line.

Carriage return (CR) function setting

Some printers require only the “CR code to effect a line feed after printing

a line, while others require “CR” + “LF”.

The LBO-5880 supports the CR + LF type printer as standard. When

the printer in use is adjustable to both CR and CR + LFE, set it CR + LFE.

When the printer in use is CR only, set the switching jumper inside the

LBO-5880 to CR with the bottom cover open.

(2)

Front panel

T BEREN

e o

/ o0
/ ; o Switching jumper
VI~ S e
= CR+LF
I
o i CR
E/
0] == |




(3) Turn off the power to the external printer and the LBO-5880.
(4) Connect the optional printer cable as shown below.

vourace seeer ® ®
- e ,ﬁ @ a Jlo ®
@-@ . ' :;) e @] ) @

Optional Printer cable, LC-2065

(Printer)

(5)
(6)

(7)

Turn on the LBO-5880 power switch @ first.

Turn on the printer power switch. (Note that if the printer is turned on
before the LBO-5880, unwanted data may be transmitted to the printer
when the LBO-5880 power switch is turned on later.)

If using fan-fold continuous forms, align the print head with the perfora-
tions. (The LBO-5880 sets this position as the top of forms.)

9.9.2 BEGIN-END printing

(D

(2)

3)
(4

Perform the setup described in 9.9.1. This is not necessary if a print opera-
tion has previously been started.

Set OPERATING MODE switch @ to SET, and set the BEGIN and
END addresses to print. (See 9.1 Setting BEGIN and END adrresses for
detailed instruction.)

Set OPERATING MODE switch (21) to PRINT.

Press BEGIN/END key (25) , and Ph. will be dispalyed on LEDs
and @ before the following title is printed.



—=-- LEADER / LBO-588@ PROGRAM LIST -—- SER. NO. ¢ ) PRBE € # 3

PROG NAME ( ). MODEL NO, ¢ ), PROG NO. ( )
SECTION ¢ ). PROGRAMMER <« J.DATE ¢ / 7/ ),COMMENT ¢ b)
{~— CH-1 ——=) {(=—— CH-2 -—=) { HOR) {(--- A SWEEP -——) (-— B SWEEP ———)
VAR MAG VAR MAG TGMD VAR POL HDOF VAR POL
VMODE tCPL :CLP :CPL :CLP : MAG :TGCPL =LV : :TGCPL :LV
:* ATT = : POL: : ATT = = POL: : DSP: : TIME = :TGSRC: : : TIME : :TGSRC: :
ADRS: 2 HIH Eaer s = sl s Ea S 5 s = = : A = - 5 = : AL L
(5) Then, the printer starts printing the program contents. The address being
printed is displayed on blinking LEDs and @ . (Example: 7 9.
Address 39 is being printed.)
I:AL SmCDC+1 - SmCDC+1+ BN 1@0.20CWEX-LB®@®.2uCW  EX - L
34:AL Sm CAC + 1 / Sm C AC + 1 — A A 1 0.2u C LF AL + L B skork sk Aok ok sk
I5:VL Sm C AC + 1 / sokk ok ok sk &k % A A 1 B.20 C LF AL + L B sokiok sk sok shok sk %
36:V2 dokk %k %ok ok %k k SGm C AC + 1 — A A 1 0.20 C LF AL + L B skokk sk ok ok ok ok
37:AD Sm CDC + 1/ SmCDC + 1/ AR 1 10u C VH AL + L B sckokk sk sk sk & sk
38:2C k¥ & %k % % x* B.2 CDC + 1 - A A 12 SBu C VW C2Z + L B s#kior sk ok sk % sk
39:2C %k * kk k % * Q.S C AC + 1 + A N 1@ SOu C AC EX — L B ok s ok ok & sk

(Sample printout)

(6) Printing stops when the program contents have been printed up to the
END address,

(7) Press WRITE key , and the printer performs a form feed to the next
top of forms position.

(8) To print other BEGIN-END addresses, repeat from step (2) downward.
(Step (7) is not necessary if new program data is to be printed immediately
after previous data.)

(9) A sample printout of a page is shown below.



——-- LEADER / LBO-58B@ PROGRAM LIST ~—— SER. NO. ¢ ) PRBE /' 2

PROG NAME ( )» MODEL NO. ¢ ). PROG NO. ( b)
SECTION ¢ ). PROGRAMMER ¢ ).DATE ¢ / / ),COMMENT ¢ ]
{=—— CH-1 ——=) {(——— CH-2 ---) { HOR) {(——- A SWEEP -——-) (—— B SWEEP ——)

VAR MAG VAR MAG TGMD VAR POL HDOF VAR POL

VMODE :CPL sCLP :CPL sCL : MAG 1TGCPL. :LV @ sTGCPL :LV
* ATT = : POL: : ATT = = POL: : DSP: : TIME t :TGSRC: : ! TIME : tTGSRC: :
BPREs. F s =g ® owms = N 8 =& 2 F £ = 313 s - % B =
BB:V1 1@m C DC + 1 / sokk * ok s sk k A A 1 @.2m C HFE C1 + P N sholotok sk sk sok ok ok
B1:V1I 20m C AC + 1 / sobok o sk % % % A QA 1 2m C W EX + P N soksok sk skok Hok sk ok
@B2:VZ2 ok sk dok * & % SBm C DC + 1 / AA 1 1Bu C VH EX + P N soksok & ok bk ook
@3:1C 1@m U AC + 1 / %okk s sk %k k % A A 1 10U C VH EX + P N stoksor s shok ook sk &
B4:1C B.1 C AC + 1 — sk ok sk %k % * A A 1 1BuCDCCL + P N dotopok sk ok solt ok ok
B5:V1 B.1 C AC + 1 — sk o ook % o %« Q A 1 2m C W EX + P N sokolok sk skok koK sk s
@E:1C 20m C AC + 1 — sk s 4k % % % A A 1 1@u C VH Cl = P N okl % ok sok % *
@7:V1 20m C AC + 1 — ok % sk s % %k A QA 1 2m C VW EX + P N ook sk ok ok sk K
@E:VL 1@m C AC + 1 — %k * k% % % % A A 1 Zm C DC LI + P N coksok sk shok sok sk sk
@9:V1 10m C AC + 1 — sokk % wok % % % A AQ 1 2m C DC LI + P N soksok sk ok ok sk ok
18:V1 20m C RC + 1 — sobok ok sk % % x A A 1 2m C W EX + P N sololok sk ok sk sk sk
11:V1 Sm C AC + 1 / skdok s sk & % « A A 1 2m C VW EX — P N s#okskok sk shok ook ok ok
12:V1 20m C AC + 1 / ook ok ok % k % A A 1 100 C VH EX + P N sokolor s sok skl s e
1321C 20m C AC + 1 — sokok % ok o sk % AR 1 100 C VH C1 — P N sokolok sk siok sk ik ok
14:V1 20m C AC + 1 — sokok % ook s sk %k A Q 1 2m C W EX + P N soksok ok sok ook sk sk
15:V1 20m C RC + 1 — sk % %ok sk %« * A A 1 1@u C VH EX + P N dokolok sk sok sok & 2k
165Vl 20m C AC + 1 — sk ok sk %k % * A A 1 10u C VH EX + P N soloiok s sok dok ok sk
17:V1 @.1 C GD + 1 — ok %k ok % % * A N 1 Sm C VW C1 + P N setokok sk siok sok s ok
18:V1 B.1 C GD + 1 — sk % #k % % % A N 1 Om C WV C1 + P N ool % ok sdok sk ok
19:V1 B.1 C GD + 1 — skok ok sk & %k % A N 1 Om C W C1 + P N sokuok sk ok sk &k %k
20:V1 B.1 C GD + 1 — sksok % ook % %k « Q N 1 .9m C VW CL + P N sokokok ok ook sk ok ok
21:1C Sm C AC + S — sk ok sk & % % A A 1 10u C VH EX + PN oksdotok ok kol shok sk sk
22:V1 Sm C DC + S — sokok o ook %k %k %k A A 1 1@u C VH EX + P N shiokok sk ko sk sk sk
2331C Sm C AC + 1 — ok o ok s % % A A 1 10u C VH EX + P N skokokok i ol sk ke ok
26:V1 Sm C AC + 1 / wobk % ok sk % % A A 1 10u C VH EX + P N solokok sk skl sk ok *
25:V1 20m C AC + 1 / #k% % ook % % * AR A 1 1Bu C VH EX + P N shoksiok sk ok skok sk sk
263V1 28m C AC + 1 / #okk % sk % &k k A A 1 1080 C VH EX + P N stk sk sok sok ok sk
27:1C 20m C AC + 1 — ok ok ok % % % A A 1 20 C VH EX + P N sokook sk ok sok sk ok
2B21C 20m T GD + 1 — sokk % ok & o % A N 1 20 C VH C1 + P N sokdok s sok sdok %k ok
23:V1 20m C DC + 1 — Aokk # sk sk sk k AN 1 1@u C VH EX + P N skoboiok sk sk sok sk sk
3B:V1 20m C DC + 1 — #okk s ook % sk v AN 1 100 C VH EX + P N solokok sk ook sk # sk
31:V1 20m C AC + 1 — dokk ok ook o % % A N 1 2m C VW EX + P N stolskok 3k sdok sok sk o
3I2:AL 1CDC+1/7 SmCDC+1/ IA 1 200CDCCLI +LNB2ucCDC AD + L
33:AL Sm CDC+1 -~ SmCDC+1+ BN 1@.20C W EX - L B@2u CWEX -L
34:AL Sm CAC + 1/ SmCAC+1 - AA 1@.2uCLF AL + L B skokolon sk shok ok ok ok
353Vl Om C AC + 1 / ook ok ook % %k % A A 1 B.20 C LF AL + L B sotokor sk slok siok sk
JB2V2 Ackok ok ok ke k Sm C AC + 1 = A A 1 B.20 C LF AL + L B seiotok sk ok sk ok ok
37:AD Sm CDC +1/ SmCDC+1/ AAQ 1 18u C VH AL + L B sokotok sk sok sk ok sk
3822C #kk ok ok ok % # B.2 CDC + 1 — A A 10 SBu C W C2 + L B sotokok sk sol sek sk s
3952C seksk sk ok ok 4 % B.S CAC + 1 + AN 1D S@u C AC EX — L B somiok s sok ok % ok
40:V1 1@0m C DC + 1 — #oksk ok ook o ok % A A 1 @.2m C HF C1 + P N sokoiok sk sk shok ok ok
415Vl 20m C DC + 1 — sokok o ok % % % A A/ 1 2m C W EX + P N sokiok sk ok sok ok ok
42:V2 ok s ok ok o x SBm C AC + 1 /7 A A 1 100 C VH EX + P N skokok ok ok ok ok ok
43:1C 1@m U AC + 1 — sk % %k * * * A A 1 10u C VH EX + P N seokok o ok sk sk ok
44:1C 20m C AC + 1 — sokk % sk % % % A A 1 1@u C VH C1l = P N shebolok s shok siok & sk
45:1C 20m C AC + 1 — #okok o ok % sk % A A 1 10u C VH C1 — P N solook sk sok sk ok s
46:1C SOm C AC + 1 — sk & ok *k % * AAQA 1 1Bu CVHCL - P N ok s skl sk ke k
4721C B.2 C AC + 1 — #%k & sk k %k % A A 1 10U C VH C1 — P N soolok s sok sok sk ok
4B:V1 B.2 C AC + 1 — sobok s ook % s % QA A 1 2m C W EX = P N kool s sok sk &
49:V1 B.2 C AC + 1 — akk & ook % % % A A 1 2m C W EX = P N selolok sk skok sl ok ok

(10) When the address to print contains 50 or more lines, the printer automatical-
ly performs a form feed and prints the title at the beginning of the next
page before printing the rest of the address.

(11) See 9.9.5 Print symbols for descriptions of the print codes.



9.9.3 SINGLE Printing
(1) Perform the setup described in 9.9.1. This is not necessary if a print opera-
tion has previously been started.
(2) Set OPERATING MODE switch @ to PRINT.
(3) Display the address to print on LEDs @ and @ by pressing INC @ -

DEC (33) , INC 10 (34) , and DEC 10 (35) .

(Note: = The address to print can be displayed only when it is in the
BEGIN-END address range. Otherwise, the BEGIN and END
addresses must be reset by setting OPERATING MODE switch

to SET.)
(4) Press SINGLE key (26) to start printing.

(Note:  If the print position is at the top of forms, F H. is displayed on
LEDs (30) and (31) and the same title as described in 9.9.2 (4)
is printed before the program is printed.)

The address being printed is displayed on blinking LEDs (30) and (31) .

(5) When printing of the single address is completed, the address displayed on

LEDs (30) and is incremented by one.

(6) To continue printing, repeat from step (3) downward.

9.9.4 Print applications
BEGIN-END printing described in 9.9.2 and SINGLE printing described in

9.9.3 can be mixed as in the following sample operations:

(1) Example 1

=

——— LEADER / LBO-588@ PROGRAM LIST —— SER. NO. ¢ ¥ PARGE ¢ 7 )
PROG NAME ( ), MODEL NO. ¢ Y: PROG NO. ¢ )
SECTION ¢ ). PROGRAMMER ¢ J.DATE ¢ 7/ / ),COMMENT ¢ 3
= BH=1L ===} {=~— BH-2 ===) { HOR) (-—— A SWEEP ———-) (~— B SWEEP ———)
VAR MAG VAR MAG TGMD VAR POL HDOF VAR POL m
VMODE :CPL tCL :CPL iCLP : MAG fTGCPL =LV : sTGCPL LV | E
: ATT = ¢ POL: = ATT ¢ : POL: : DSP: : TIME : :TGSRC: : : TIME : :TGSRC: : | £
ADRS: LA L D . £ o ;o233 : L g
10:V1 20m C AC + 1 — sobok ok ook ok % % A [/ 1 Z2m C VW EX + P N soksok ok skok ok ok s Z
115V1 Sm C AC + 1 / sk o 4ok # % » A A 1 ZMCVVEX—PN***********TE
12:V1 20m C AC + 1 / sokk ok ok % % & A A 1 10U C VH EX + P N skotokr % ok sk ok ok | o
1321C 20m C AC + 1 — sokok sk ok sk % & A A 1 100 C VH C1 — P N sololok s ook ook % o | 5
14:V1 20m C AC + 1 — ok o sk % %k x« A A 1 2m C VW EX + P N sokdok # sk ok &k
15:V1 20m C AC + 1 — #okk * %ok % % % A A 1 10u C VH EX + P N s#okdok % dok sok % o
162V1 20m C AC + 1 — dokk * ok % % % A A 1 10U C VH EX + P N sokook s ook sok & &
178V1 8.1 C GD + 1 — ekok ok ok & ok % A N 1 Sm C VW C1 + P N sokkok sk shok ok sk ok
18:3V1 B.1 C GD + 1 — sokk ok sk ok o k AN 1 Sm C W C1 + P N sokdok sk sok sk sk ok
19:V1 8.1 C GD + 1 — sotok o %ok % %k * A N 1 Sm C W C1 + P N sokiok sk sok sk sk sk
31:V1 20m C AC + 1 = sokok ok %ok % % % A N 1 Zm C W EX + P N sokdok & ok ok sk s )
SIZAE S E BE +1 ¢ SMEDE +1 7 AR 1 1000 C VH Gl 4 L B okboks o sk soie % %
46:1C S@m C AC + 1 — #okk % %k % % * A AQ 1 1Bu C VH C1l = P N sokdok sk ok sok sk ok
47:21C B.2 C AC + 1 — %ok o ok &k k % A A 1 10u C VH C1 = P N sokokok sk sk sk sk ok
48:V1 B.2 C AC + 1 — ook ok a0k o x % A A 1 Z2m C W EX — P N sokokk ok ok ok sk s E
BB:CP 20m C AC + 1 - @.2 CAC + 1 / A A 1 1mC VH LI — P N #dokok % dok sok sk # | =
E331C Sm C AC + 1 — ook ok ok o % & AN 1 200 C VH EX — P N #okok s sok sk s & | 5
763AL S@m C DC + 1 ~ S@Bm CDC + 1 — AN 1 @.2m C AC C1 — L N sokolok % ok ook e o |
79:AD SOm C DC + 1 7/ SBm C DC + 1 / AN 1 B.2m C AC C1 — L N sokdok sk ok ook % %
8B:XY SOm C DC + 1 7/ S@m C DT + 1 /7 o sk 1 solokok ok ook ol sk sk ok slololok sk ook ok ok ok b
91:2C dokk ok ok % %k % SBm C DC + 1 /7 A A 1 B.2m C HF AL + L N soksok sk sk ok ok ok
9522C sk & %k % % * B.2 CDC + 1 /7 A A. 1 @.2m C LF C2 + L N sdolok sk sk ok & ok
9B22C bk %k dok % % ¥ Sm CDC +1 - BN 1@20CWEX-L B @.2u CVWEX =L
99:2C sekok ok Aok % k% Sm CDC +1 - BN 1 @.2uC W EX — LB@.2u C W EX - LJ



(2) Example 2

——- LEADER / LBO-5888 PROGRAM LIST -—— SER. NO. ¢ ) PRGE € ¥ 3
PROG NAME )» MODEL NO. ¢ ). PROG NO. ¢ )
SECTION ¢ )» PROGRAMMER ¢ 2.DATE ¢ 7/ / ),COMMENT ¢ )
{——— CH-1 -—) (== CH-2 ——=} { HOR) (- A SWEEP —~———} (== B SWEEP ———}

VAR MAG VAR MAG TGMD VAR POL HDOF VAR POL
VMODE tCPL :CL :CPL iICLP i MAG :TGCPL =LV = ITGCPL LV
: ATT # & POL: = ATT = = POL: : DSP: : TIME : $TGSRC: : : TIME : :TGSRC: :
RDRS:=:=======::=:::===:::== - R - E
10:V1 20m C AC + 1 — ok o ook % % % A A 1 2m C W EX + P N sokoksk sk sok sok sk ok
11:V1 Sm C AC + 1 / ok % %k ok . & A A 1 2m C VWV EX = P N skkoiok sk ok dok s
12:V1 20m C AC + 1 / #%k * %k % % * A A 1 10u C VH EX + P N sokiok sk sk sok sk sk
1321C 20m C AC + 1 — sok ok %ok % % %« A AR 1 1@y C VH C1 — P N ook sk sok dok ok ok
14:V1 20m C AC + 1 — sk ok sk % % % A AQ 1 2m C WV EX + P N sololok sk ook sk s ok
152V1 2@8m C AC + 1 — sk o sk % % % A A 1 10u C VH EX + P N #okiok sk sk skik sk ok
16:V1 20m C AC + 1 — s#okk o ok % % * A 8 1 18u C VH EX 4+ P N #okksk ok ok sk ok sk
17:V1 0.1 C GD + 1 — sokk % sk o % % A N 1 Sm C VW C1 + P N sk sk ok sok sk ok
1B:V1 @.1 C GD + 1 — soksk & ook & % % A N 1 Sm C W C1 + P N sekokok sk skl sk sk ok
19:V1 8.1 C GD + 1 — sk % ok % & * AN 1 Sm C WV C1 + P N seksok % skok ok ok ok
48:V1 10m C DC + 1 — #okok o sk sk % * A A 1 @.2m C HF C1 + P N sokiok & ok skl sk ok
41EV1 20m C DC + 1 — ook % ok % % ® A A 1 2m C W EX + P N soksiok s sok sdok sk ok
A23V2 doksk % wok ok k # SBm CAC + 1 / A A 1 1@u C VH EX + P N solokk sk sok sdok sk sk
43:31C 18m U AC + 1 — ok % k% * % * A A 1 1Py C VH EX + P N sokdok sk sk sfok sk ok
44:1C 20Bm C AC + 1 — sk o ok % % % A A 1 1Bu C VH C1 - P N sokodok sk ok ok sk sk
4531C 20m C AC + 1 — sokk % %k % % * A A 1 1By C VH C1 — P N #okskok sk skok ok sk sk
46:1C 5@m C AC + 1 — woksk ok %k % % % A A 1 1Bu C VH C1 = P N sokokok sk ok ok sk ok
4781C B.2 C AC + 1 — ook o wok %k % * A A 1 1BUCVHCL — P N sokkok sk sok sk sk ok
4B:V1 B.2 C AC + 1 = ok % ok % % %k A Q[ 1 2m C W EX — P N skiolok sk sok ook % sk
49:V1 B.2 C AC + 1 — sotok o ok %k % & A A 1 2m C VW EX — P N sokkk sk ok sk ok ok
SB:V1 B.2 C GD + 1 — selok o ook ok % % A N 1 2m C VW C1 = P N soioksk s sok ok sk K
S121C Sm C AC + S — sksok % ok % % % A A 1 20u C VH EX — P N #oioksk sk ok ok ok ok
9251C Sm C AC + 5 — ook % wok % % * A A 1 20u C VH EX — P N s#oiok & ok sk s
S3:V1 B.1 C AC + 5 — sk * ok k k * A Q[ 1 2m C VH LI — P N sokkk sk sok sok sk
S43VI B.1 C AC + 5 — wokok % sk ok % % A A 1 2m C VH LI = P N solokok %k sok ok ok ok
938V1 B.1 C AC + 5 — %k % ook %k % * A A 1 Im C VH EX + P N soksok sk shok skik sk sk
SE:V1 Sm C AC + 5 — ook ok ook o % % A A 1 2m C W EX + P N soiokok s sok ok ok sk
S7:VI Sm C AC + 1 — sk o ook % k &« A AQ 1 2m C W EX + P N sokoiok sk ok sok sk ok
GB:CP 20m CAC + 1 - @B.2CAC+1 /7 AAQA 1 Im C VH LI — P N sdoksdok sk skok sok s ok
Bl:VI 20m C GD + 1 — sokok o ok % % % A N 1 Im C VH C1 = P N solokk & sok sok & &
62:1C Sm C AC + 1 — sokk ok %k % % % AN 1 2Bu C VH EX - P N dokiok ok sor dok sk sk
EBI2IC Sm C AC + 1 — sokk ok sok ok ok % AN 1 2080 C VH EX — P N skokk sk sok sok sk ok
B4:V1 18m C AC + 5 — sk ok %k & % * AN 1 1@8u C VH EX — P N soksdok sk ok sok &k ok
B351C 20m C AC + 1 — #okk o #k % ® * A N 1 20 C VH EX + P N sololok sk ook sk ok sk
6B6:V1 20m C AC + 1 = sokk o ok % % * A N 1 Sm C W EX — P N sekkk sk ook ook sk ok
B7:V1 B.2 C AC + 1 — sokk % ok & % * A N 1 Sm C VW EX — P N siokk sk siok sk ok s
BB:V1 B.1 C AC + 1 — sokok o ook o % %« A N 1 Sm C W EX — P N skdokk ok sk ok sk ok
B9:V1 B.1 C AC + 1 — wokok ok ook % % % A N 1 Sm C W EX — P N sokaok s ok ok sk ok
702V 20m C AC + 1 = skobok ok ook ok % % A N 1 2m C W EX — P N sokiok sk ok siok % ok
71:AL S@m CAC + 1 - 5SBm C DC + 1 - AN 1 20 C AC C1 = L N skekoiok sk sk ok sk ok
72:AL SBm C GD + 1 - S@Bm C DC + 1 -~ AN 1 20 C AC C1 — L N sooiok s sok sok ok ok
73:AL S@m C DC + 1 -~ S@m CDC + 1 — AN 1 @.2m C AC Cl = L N sekiok %k sok sok s ok
76:AL S@m C DC + 1 - 5@Bm C DC + 1 - AN 1 B.2m C AC C1 — L N #omiok % ok sk &k ok
75:AL SBm C DC + 1 — S@Bm CDC + 1 + AN 1 @.2m C AC C1 - L N doksiok sk ok shok sk ok
76:AL S@m C DC + 1 + S@m C DC + 1 + AN 1 @.2m C AC C1 = L N sekoiok sk sdok ok sk ok
77:AL S@m C DC + 1 / S@Gm CDC + 1 + AN 1 @.2mn CAC C1 - L N dololok sk sok dok ok ok

-t

)

Nt

BEGIN-END printing

resetting the current BEGIN-

Printing BEGIN-END after
END addresses

Printing BEGIN-END after
.resetting the current BEGIN-

END addresses



9.9.5 Print codes
Program data printed in the print mode is represented in simple codes for reasons
of the printing forms used. For definitions of these codes, see the code table.

(=== CH-1 ===) (=== CH-2 ——=) ( HOR} (-—- A SWEEP ——-) (—— B SWEEP —-——)
VAR  MAG VAR  MAG  TGMD VAR POL HDOF VAR . O
:CPL :CLP :CPL iCLP : MAG STGCPL =LV = ITEEPL LW
ATT : : POL: : ATT : : POL : TIME : :TGSRC: : : TIME t: :TGSRC: :|Printout
28 e 1 F 2U AC + 1 A 1 1u C AC C1 + L I sokiok % sdok ok ok K
============ |EADER / LBO-58E0 {CDDE TABLE FOR PRINT ====== = ===
f VERTICAL »))323? \ ({{{{ HORIZONTAL >>»}»
| - VERTICAL MODE ============"\ - HORIZONTAL DISPLAY =======
\ - CHZ & CURSOR ON R B - B SWEEP
\ IC - CH1 & CURSOR ON ~_l - A INTEN BY B
XY - X-Y Al - R SWEEP
\_ AD - ADD
~. EP = EHBOP = TGMD — TRIGGER MODE =============
- ALT N — NORMAL
vz - CHz A - AUTO
Vi = EH1
= MAG - H MAG X 1@ ===============
= ATT - VERTICAL ATTENUATER ====== 1 - X1
Sm - 5 mV/DIV 18 = X109
1@m - 10 mV/DIV
20m - 20 mV/DIV = TIME — SWEEP TIME/DIV ===========
SOm - 50 mV/DIV @.2? - @.2 ? SEC/DIV
@.1 - 2.1 V/DIV 8.5? - 8.5 ? SEC/DIV 22
8.2 - 8.2 V/DIV 1 = 1 ? SEC/DIV 0= Mitti
2.5 - @.5 V/DIV 22 - 2 ? SEC/DIV  u = Micro
1 - 1 WDV 5? - 5 ? SEC/DIV
2 = 2 VW/DIV 18? - 18 ? SEC/DIV Code table
20? - 2@ ? SEC/DIV
= VAR - GRIN VARIABLE ============ 5@? - S8 ? SEC/DIV
C -CAL'D 180? - 102 ? SEC/DIV
U - UNCAL 2002 - 200 ? SEC/DIV
= [CPL - COUPLING = VAR — SWEEP TIME VARIABLE ======
DC - DC C - CAL'D
GD - GND U - UNCAL
AC - AC
=TGCPL — TRIGGER COUPLING =========
= POL - POLARITY C(INVERT) ======== wW - VIDEDO V
+ - NORMAL VH - VIDED H
= = INVERT DC = DE
: LF - LF REJECT
= MRG - MAG X5 ==== HF = HF 'REJECT
1 = Xi AC - AC
5 - XS
=TGSRC - TRIGGER SOURCE ===========
= CLP - CLAMP ====== EX - EXT
= = = El-pMP Cz2 - CH2
/ - OFF CLAMP AL — ALT
+ - + CLAMP €1 - CH1
LT = LINE
AD - B START AFTER DELAY
= POL - TRIGGER SLOPE ============
- - —-TRIGGER
+ - +TRIGGER
= LV - TRIGGER LEVEL ============
i = LEVEL
P - PRESET
= HDOF - A HOLD OFF ===== =
B - B ENDS A
I ~ HOLD OFF INCREASE
N — NORMAL J




9.9.6 Printing code table [ FUNC] + [ INC]

The code table mentioned in 9.9.5 can be printed by performing the operations
explained below. The code table may be filed together with program printouts

for convenience.

(I) Perform the setup described in 9.9.1. This is not necessary if a print opera-

tion has previously been started.

(2) Set OPERATING MODE switch @ to FUNC 2.
(3) Press INC key @ , and the printer will start printing the code table

with F o . being displayed on blinking LEDs

and

(4) When printing is completed, [ C .isdisplayed on LEDs (30) and @ :

9.9.7 Printer bus connector pin arrangement

The connector pin arrangement of the LBO-5880 rear panel printer bus @ is

shown to the right.

(1) PSTB: Synchronizing output signals
to transmit print data to the
printer.

Normally high signal becomes
low when data is transmitted
to the printer.

(2) PDBO0-7: 8-bit print data bus

(3) BUSY: Signal used to notify the LBO-
5880 that the printer is busy.
No new data is transmitted to
the printer while this signal

is high.
(4) GND: Signal ground level
(5) NE: Not used
Note: Printer ACK (Acknowledge) is not

used for the LBO-5880.

PRINTER

P65 43241

T

14131211109 8

SIGNAL| PIN #
PSTB 1
PDBO 2
PDB1 3
PDB2 4
PDB3 5
PDB4 6
PDB5 7
PDB6 8
PDB7 9
NC 10
BUSY 11
NC 12
NC 13
GND 14




9.10 REMOTE (Address Remote Control)
This function controls the LBO-5880 program address with address codes (binary or BCD)
input to the connector of rear panel I/O port
It can be conveniently used to control LBO-5880 addresses in conjunction with an external

device.

9.10.1 Signal line definitions
The signal designations used for the REMOTE

function are listed below.
(1) ADR D7-DO: REMOTE address code

(2)

3)

(4)

()

(6)
(7

REM EN:

BIN/BCD:

PPIRES:

(NC):
GND:

input port.

Synchronizing input signal
used for the LBO-5880 to
receive REMOTE address
codes.’

The LBO-5880 receives RE-
MOTE address codes while
this signal is low.

Input signal used for the
LBO-5880 to determine
whether the address codes
transmitted to ADR D7-DO
are binary or BCD codes.
The signal indicates a binary
code when high, a BCD code
when low.

This reset signal synchroniz-
ed with the LBO-5880 Power
On Reset signal is used to
reset an external device. It is
normally high and becomes
low when reset.

Connected to the internal
I/O port but not used in
REMOTE.

Not used

Signal ground level

10 PORT
19181716 4 3 2 1
e 2

\-

o o0
o o

o 0 0
(- -}

7

373635 222120

PIN #

1 ADR D7 (PAD7)
2 ADR D5 (PADS5)
3 ADR D3 (PAD3)
4 ADR D1 (PAD1)
5 GND

6 GND

7 GND

8 GND

9 GND
10 GND

14 GND

12 GND

13 * (PBD7)
14 * (PBD5)
15 * (PBD 3)
16 * (PBD 1)
1 PPIRES

18 (NC)

19 GND
20 ADR D6 (PADG6)
21 ADR D4 (PAD4)
22 ADR D2 (PAD2)
23 ADR DO (PADO)
24 * (PCDT7)
25 * (PCD6)
26 REM EN (PCD5)
27 BIN/BCD (PCD4)
28 * (PCD3)
29 * (PCP2)
30 * (PCD1)
31 a; (PCDO)
32 * (PBD6)
33 * (PBD4)
34 * (PBD2)
35 * (PBDO)
36 (NC)
37 GND




9.10.2 Controlling with binary code
Set OPERATING MODE switch (21) to REMOTE. As shown in the timing

chart below, the LBO-5880 program address can be controlled by setting I/O
PORT BIN/BCD to the high level, setting a binary address code in ADR
D7-D0, and setting REM EN to the low level.

The address data must be generated for at least 60 msec.

] Binary code control J
REM EN 60 msec or longer
7, v,
BIN/BCD 7/ v

ADR D7~DO0 —‘< ADR D7toDO >‘—‘——-

(Reference) For the binary code, see 9.11.3 Address data code table.
(Note) When ADR D7-DO are all high (floating), no address is displayed
but [_[] . (Control 0) is displayed on LEDs and (31) instead.

9.10.3 Controlling with BCD (binary coded decimal) code
Set OPERATING MODE switch (21) to REMOTE. As shown in the timing
chart below, the LBO-5880 program address can be controlled by setting I/O
PORT - @ BIN/BCD to the low level, setting a BCD address code in ADR
D7-DO0, and setting REM EN to the low level.
The address data must be generated for at least 60 msec.

BCD code control

REM EN —~———60 msec or longer

BIN/BCD // /j

ADR D7 ~D0 —L ADR DT7toDO >___

(Reference) For the BCD code, see 9.11.3 Addi-ess data code table.
(Note) When ADR D7-D0 are all high (floating), no address is displayed
but [_[]- (Control 0) is displayed on LEDs @ and instead.



When it is difficult to meet the above timing conditions, the following require-
ments must be met. These requirements also apply to binary code, except that
BIN/BCD is set to the high level.

Address control with BCD code

l———— min 60m sec

REM EN

3
E ! .
~©2secto max+500 4 secl_l7 min () sec

BIN/BCD W@ i(%?é
R

|
1
ADR D7toDO —<:. ADR D7to DO ﬁ————

Note: In the timing chart above, —= sec may be any value as long as it
changes faster than REM EN.

IS

9.10.4 Notes on switching with a digital switch or the like ;
When the REM EN singnal cannot be switched because of address control switch-
ing by a digital switch or the like, the signal may be left at the low level. BIN/
BCD is also fixed at either the high or low level depending on the code to be
transmitted.

ADR D7-D0 timing should be limited to 40 msec or less as shown below. Chatter
may occur in the LBO-5880 for an address change for 40 msec or longer; address
changes for shorter periods are ignored in the LBO-5880.

[—Address n.1—| [— Addressn —— [ Address N+1 -7

SADR D7to,D0X ADR D7to DO x ADR D7toDO W
# l——] ‘—[ 1

max 40 msec

9.10.5 Parallel operation
The address data output from 1/O PORT +in the RUN PROG mode can
be used to control the REMOTE address in another LBO-5880. This is because
it is totally identical in format to the address data controlled in the REMOTE

mode.
Therefore, if different or identical programs have been loaded in two LBO-5880’s,
both can be controlled concurrently by pressing INC and END @ on

either LBO-5880.

The two LBO-5880’s can be connected by attachinga LOAD/SAVE cable to the
1/O port connector on each of them as explained in 9.6 Program Transfer (SAVE).
Set OPERATING MODE switch @ to REMOTE on either of the two LBO-
5880’s. Set OPERATING MODE switch to RUN PROG on the other
LBO-5880 and press INC @ and END (37) , and the program addresses will
be switched on the two oscilloscopes concurrently.



9.11 Address Data Output

The LBO-5880 has a function to externally output a program address while it is being
accessed.

If the program address is altered by pressing either INC @ or END @ while the
oscillator has OPERATING MODE switch @ set to RUN PROG or CHANGE VAR’s,
the address is output from I/O PORT on the rear panel.

The output address data is in binary and BCD (binary coded decimal) codes.

This function is used to concurrently control the LBO-5880 and an external device con-
nected to it by using LBO-5880 program addresses.

9.11.1 Signal line definitions

The signal designations of the signals output 1O PORT

from the I/O port are listed below. 19181716 43 2 1

(1) BINARY DO0-D7: Binary code address cocolf{coooe
data output port. ©00djooo

(2) BCDDO0-D7: BCD code address data 373635 222120
output port. PIN # :

(3) REM EN: Synchronizing input signal 3 BINARY D7

used to externally transmit
BINARY DO0-D7 and BCD
DO0-D7. Normally high, signal

BINARY D5
BINARY D3
BINARY D1

00 =1 O O o W N

" GND
becomes low upon transmis- SND
sion of BINARY DO0-D7 and GND
BCD D0-D7. GND
(4) PPIRES: This reset signal synchroniz- 9 GND
ed with the LBO-5880 Power ; fl’ ggg
On Reset signal is gsed to e GND
reset an external device. It 13 BCD D7
is normally high and becomes 14 BCD D5
low when reset. 15 BCD D3
(5) GND: Signal ground level i L.
(6) OPT DO-D7: Connected to the internal ;; f ;é?ES
I/O port but has no effect on 19 GND
address data output. 20 BINARY D6
(7) NC: Not used 21 BINARY D4
22 BINARY D2
Z.3 BINARY Do
24 OPT D7
25 OPT D6
26 REM EN
27 OFT D4
28 OPT D3
29 OPT D2
30 OPT D1
34 OPT DO
32 BCD D6
33 BCD D4
34 BCD D2
35 BCD DO
36 (NC)
37 GND




When the program address has been altered by pressing INC, etc.
@ 20 pu sec min

REM EN 1007 5€c min E——

20 4 Sec max

)

BINARY D7toDo BINARY D7toDO

/:—\ 30 x4 sec max
|
1
]

|

£l Bl

BCD D7toDO BCD D7toDo

1
I

Note: Address data is undefined for at least 30 usec after REM EN becomes low.

9.11.2 When normal address data is required
Though address data is output from the LBO-5880 rear panel I/O port for about
100 msec after the program address is altered, normal address data might be
required depending on the type of connected external device.
In this situation, a latch circuit, like that explained below, should be used.

Latching BCD address data with 74L.S374 (octal D-type transparent latches
and edge-triggered flip flops)

+5V
20
Vi 19 )
( pep b7 —BBp ® sgl——~ s ncp b7
Bep e —1l7p 7Q—— s ncp pe
BCD D5 ~—2lep 6QH>—— s BCD D5
13 . 12
HED bt 8 st SQQ—- o B AR + To external device
BCD D3 — %D 4QPP———~ s BCD D3
From LB0-5880 I/O port < BCD D2 p Q| S BCD D2
BCD DI il PR 2i s BCD DI
BCD DO hp 1Q}2——— s BCD DO J
o Z we. L 0C 11 OUTPUT |4
REM EN CLOCK. coNTROY
~ aND
7_Ll’o
INC, e, INC, etc.
REM EN —| ¢ ;
BCD DO —{E}/\ DO~
S BCD D0 pon-2 X DO n-1 X DOn




9.11.3 Address data code table

BIN D7-D@ BCD D7-D@ BIN D7-D@ BCD D7-D@
ADRS 7654 3210 7654 3210 ADRS 7654 3210 /654 3210
¢ o booe 2o2o 0000 oveo (50> 0211 0010 2ia1 2000
£t 12 oooe avo1 o2 oo1 (513 0011 @@11 0121 2001
€ 27 2000 0010 2000 2010 (523 0011 2100 2101 o@10
¢ 3 00D 2811 0oed bo11 (53) 2211 2101 21921 vO11
£ &3 000 2100 2000 Di0d (54> 0211 2110 2121 0100
€ 5 o000 2101 oo oial (55> 2211 B111 Pio1 2101
¢ B2 2000 0110 Doz V110 (567 2011 1000 i@l o110
13 0020 @111 Q000 @111 (37> 0011 1201 0101 @111
¢ & oo 1000 oooe 100 (58> 0011 1010 2101 1000
37 oooe 1001 oo 1081 (59 2011 1011 2101 1001
18> o000 1010 o011 oo (ed> 0211 1100 0110 2000
€112 2020 1011 2201 B2o1 (613 2211 1101 2110 ovo1
€121 ooo0 1100 2001 001@ (62> 2211 111@ 2110 2010
C13) 2020 1101 2021 0d11 (B3 2211 1111 2112 @v11
14> o200 111@ 20001 0100 (B4) 2102 200 0110 0100
15 oo@e 1111 2001 2101 (63> 2100 oLO1 2110 2101
C1&> 0001 2020 oo01 0110 4=1=9) 2ioo oo1@ 0112 2110
1 0201 0Bl 2001 @111 (67) 2100 0011 2116 2111
C18> 2021 0210 2001 1000 (e8> 100 2100 2110 1000
€19 21 od1i1 2001 1001 (69 2100 2101 2110 1001
€202 2221 2100 0210 o0od (7@) 2100 2110 2111 2oL
C212 0001 2101 QD12 PoB1 CZ13 2120 @111 2111 2001
C22) o2o1 0110 0010 0210 (72) 2100 1000 2111 8010
€23) @1 @111 0012 Q011 (73 2100 1001 111 2011
C24) o201 1000 7210 2100 C74) 2100 1010 2111 2100
€25) ooo1 1RG1 i 2101 C73) 2100 1011 111 2181
C282 021 1010 2210 0110 (76> 21020 1100 9111 9110
€272 o2e1 1211 2210 @111 L7732 viod 1101 2111 @111
C28) aoa1 1100 V2io 1000 (78) 2100 1110 2111 1000
€29) 2021 11@1 o010 1001 79 i@ 1111 2111 1001
38> o201 111@ 2011 o220 (£=1%: 2101 Q00O 1000 @000
€31 ool 1111 o211 oLoi (81> 2121 0001 10002 ool
€323 0010 Q020e 2011 0010 (82) Pigi @oi1e 1000 2010
€333 oo1i@ 2061 2011 @011 (83) 2121 0011 1000 @o11
€34 210 @010 o211 0100 (84) 0101 02100 1000 2100
€35) 2010 2011 2211 0101 (852 2101 21e1 1000 2101
36> 0010 0100 2011 @110 (862> 2101 0110 1000 2110
C37) 0010 2101 2211 @111 (87) 0101 0111 1000 @111
€383 010 0110 2011 1000 €8a) 2101 1000 1000 100
€39 0210 0111 2011 10a@1 (89) 0101 1001 12000 1801
Ca@) 0010 1000 2100 o0oo (9@ 2121 19010 1001 2000
C4a1d 00190 19001 0100 0BA1 (913 2121 1011 1001 ool
C42) 010 1010 0100 ovia@ (922 2101 1100 1001 eo10
C43) o210 1011 0100 2011 (93> 2121 11@1 1001 @011
Ca44) o212 1100 0100 2100 (94) 2101 1110 1001 2100
€435) 0210 1101 2100 2101 (93 101 1111 1001 @121
CaBk) 2010 111@ 2100 @110 (962 0110 0000 1001 2110
C4a7) paio 1111 2100 2111 97> 2112 001 1001 @111
C48) 2011 02020 2100 1000 (98 110 2010 1001 1000
C49) 0211 @001 2100 10@1 (99) 9110 2011 1001 1001




9.12 External Confrol (EXT CONTROL) Procedures
The LBO-5880 has I/O BUS installed at the rear-panel connector shown in the figure
below. External control of a device, etc., is made possible by attaching a simple external
circuit to this bus to suit a particular application.
A total of up to 64 bits can be exteranally controlled. If all these bits are used, 2°* (1.84 X
10'?) code patterns can be obtained.

9.12.1 Signal line definitions

(1) XIO D7-DO0: External control 8-bit data 1.0 BUS
bus, through which external 121110 321
control data is read into the 2
LBO-5880, or is externally \EEEJ]
output from internal memo- 242322 1413
- SIGNAL PIN #
Note: Since this bus is con- X 10 D0 3
nected to the Z80 CPU bus X I0D1 13
in the LBO-5880, improper X 10Dz . o
use of the bus could disable X 1I0D3 14
not only the external control X 10 D4 3
but all other functions. ;{ ig g : - Z’

(2) XIN: Becomes low when the LBO- X 10D7 16
5880 reads external control GND 5
data from the I/O bus. (It GND 17
goes low when the Z80 exe- X IN 4
cutes IORD 60H to 7FH.) LN .

(3) XOUT:  Becomes low when the LBO- X 10 A0 19
5880 outputs external con- X IO Al 8
trol data to the I/O bus. (It X TOAZ2 20
goes low when the Z80 exe- £ 104D 9
cutes TOWR 60H to 7FH.) a4 i

(4) XIORES: This reset signal synchroniz- GND 29
ed with the LBO-5880 Power X INC 11
On Reset signal is used to X DEC 23
reset an external device. It RWREE 12
is normally high and becomes = —
low when reset.

(5) XIO A4-A0: A total of 64 available bits for external control by the LBO-

(6)

(7

€))

XINC:

XDEC:

XWAIT:

5880 is grouped into eight blocks. Each block is 8 bits long.
XIO A4-AQ determines the addresses of the eight blocks. (They
are also used for Z80 address bus A4-A0.)

Signal to increment the LBO-5880 program address by one step.
The program address is incremented (INC) when this signal
becomes low.

Signal to decrement the LBO-5880 program address by one
step. The program address is decremented when this signal
becomes low.

Normally not used

This is used when reading external control signal data from the
1/O bus into a slow external device.

XWAIT becomes low when data output is received from the I/O
bus. (This is connected to Z80 CPU WAIT.)



Signal ground level

+5V power output pin.
levels, etc., and not as a power supply for an exteranl circuit,

Note that excessive current flow could inhibit normal LBO-5880

This +5V_power supply should be used only for setting pull-up
performance.

.
»

(9) GND
(10) +5V
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A block diagram of the LBO-5880 bus internal circuit is shown below.

9.12.2 1/O BUS internal circuit diagram




9.12.3 Example of an external circuit and usage
(1) Writing toe memory :
(a)  Perform steps (1) through (4) described in 9.2 Writing To Memory.
(b) Set external control device SW #0to #7 for the data to be written,
Note that data will not be read into the LBO-5880 if all controls with
switches are pushed at this time. To ensure writing, pull at
least one SW, such as INTEN.
(¢)  Perform steps (5) and (6) described in 9.2 Writing To Memory.
(2) Calling from memory
(2) Set OPERATING MODE switch (21) to RUN PROG or CHANGE
VAR’s, and call the desired address by pressing INC @ and END
@D . The data stored at this address will then be output from
external control device MD #0to #7 connected to I/O BUS
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9.13 AUTO INC

The LBO-5880 has an automatic address incrementation function by which addresses can

be automatically incremented without pressing INC key . The incrementation time

can be arbitrarily set by the user.

(1) Set OPERATING MODE switch @ to SET, and set the BEGIN and END addresses.
(For further details see 9.1 Setting BEGIN and END Addressesses.)

(2) In the SET mode, display a value on seven-segment LEDs @ and @ by pressing
INC @ and END @ This value indicates the incrementation time. A rough
relationship exists between the value set on the LEDs and the incrementation time
shown in the graph below.

(3) Set OPERATING MODE switch @ to FUNC 1 to start automatic incrementation.

Incrementation time (sec)

1 A el | | | 1 | 1
0 10 20 30 40 50 60 70 80 90 99

Set value (Address)

e e



9.14 EXT INC, DEC, and BEGIN
9.14.1 INC, DEC, and BEGIN by EXT INC INPUT

Addresses can be controlled by connecting an external switch to EXT INC
INPUT jack (38)

Miniplug
] INC C BEGIN
=yl |
EXT
INC 3.9k
LBO-5880 INPUT 1.5k

The INC mode is set by shorting the input pin as shown above; the DEC mode, by
shorting the input pin with a 3.9 k2 resister, and the BIGIN mode, by shorting the
input pin with a 1.5 k{2 resistor.

(Reference) The control box (LBO-5880-03) is optionally available to re-
motely control INC, DEC, and BEGIN operations.

9.14.2° INC, DEC, and BEGIN via I/O BUS
In the setup shown below, LBO-5880 addresses are controlled via the I/O bus
interlocked with a user-supplied device control switch.

r e,
User-supplied device
(PIN24),+5V
DEC INC
. +5V
LBO-5880 1,0 BUS
User-supplied device control switch
(PIN11)XINC . 0
(PIN23)XDEC 5
(CMOS input) [3p PEC
(PIN10,22) GND——j
B ~




XINC:

Signal to increment the LBO-5880
program address by one step from
an external device. The program
address is incremented (INC) when

“this signal becomes low.

10 BUS
121110 321

\

242322 1413

XDEC: Signal to decrement the LBO- SIGNAL PIN #
5880 program address by one X I0ODO 1
step from an external device. The XI0D1 13
program - address is decremented X10Dz2 2
(DEC) when this signal becomes X10D3 i
o XI0D4 3
s X1I0D5 15
GND: Signal ground level X 10D 6 4
_ XIOD7 16
Setting XINC and XDEC to the low level at GND 5
the same time performs the same function as s 1%
BEGIN When the user-supplied device XN é
S X OUT 18
has a BEGIN switch, INC, DEC, and BEGIN XTIORES 7
operations can be controlled in the wiring XI0AO 19
setup as shown below. X10A1l 8
XI0AZ 20
XI0A3 9
XI0A4 21
X INC GND 10
X DEC GND 22
— +5V — XINC i1
- XDEC 23
X WAIT 12
ov +5V 24

min. 50 ms
«—— min. 0.6 sec —i
User-supplied device
(PIN24),+5V i —— —
DEC +5V

LBO-5880 I,0 BUS

(PINII X INC .

(CMOS input)

(PIN23)XDEC |

(CMOS input)

(PIN 10,22 )GND "—I;’(NC)

INC } BEGIN

Y

5

OPEN COLLECTOR
OUTPUTS

N

-dd

User-supplied device control switch

= [1ne |

- [DEC |

L [Goi |




9.14.3 INC, DEC, and BEGIN by PC board connector
The method of performing INC, DEC, and BEGIN operations in the method
explained in 9.14.2 is difficult to do when the I/O bus is used by the probe
selector and EXT control (unless two connectors are used in parallel).

To provide for this situation, an INC, DEC, and BEGIN input connector is pro-
vided separately from PC board T-2799 in the LBO-5880.

INC:

DEC:

BEGIN:

GND:

Signal to increment the LBO-
5880 program address by one step
from an external device. The pro-
gram address is incremented (INC)
when this signal becomes low.
Signal to decrement the LBO-
5880 program address by one step
from an external device. The pro-
gram address is decremented when
this signal becomes low.

Signal to return the LBO-5880
program address to the BEGIN
address from an external device.
The BEGIN address is set when
this signal becomes low,

Signal ground level

INC, DEC, BEGIN

+5V -

TIIIIIIIl:_:“E] FETTTT

T

L

LBO-5880
P491

ov

(PIN1)INC
(LS TTL input)

(PIN 2)DEC
(LS TTL input)

(PIN 3)BEGIN
(LS TTL input)

L (PIN4) GND |

DEC

BEGIN § INC !

User-supplied device

+5V

PIN # SIGNAL

1 INC
2 DEC
3 BEGIN
4 GND

User-supplied device control switch

= | INC

l;c& j)o—/

1 | DEC

=1 l BEGIN |

N

)
—O
7J

Timing is the same as "9. 14. 2 INC, DEC, and BEGIN via 'O BUS".




9.15 Recalling Program | ABORT] + | END |
If the user should set OPERATING MODE switch (21) to RUN PROG without pressing

WRITE key after setting a program with the OPERATING MODE switch being set

to PROG, the previously set program data would be lost when the program data at the

program address, prior to being rewritten, is called. The LBO-5880, however, stores this

program data in the last memory address to be recalled.

<Operation>

(1) Return OPERATING MODE switch @ to PROG.

(2) Press END @ while holding down ABORT @ , and the program data previously
set in the PROG mode is recalled.

9.16 Memory Write Protection
Memory contents can be easily rewritten by simply pressing WRITE key after setting
OPERATING MODE switch (21) to PROG.
This means that a useful program could be altered if WRITE key @ were accidentally
touched while OPERATING MODE switch @ is set to PROG or CHANGE VAR’S.
The LBO-5880 provides a memory write protection function to provide against such acci-
dental program alteration.

9.16.1 Setting write protection
If write protection is set, writing to memory is prevented even when WRITE key
is pressed by setting OPERATING MODE switch (21) to PROG or
CHANGE VAR’S. Once this function is set, write protection is preserved even
after power is turned off.
[Setting procedure]
(1) Set OPERATING MODE switch (21) to SET.
(2) While holding down WRITE key (24) , press INC_(32) , DEC (33) , INC 10
(34) ,DEC 10 (35) , BEGIN (36) , and END (37) in this order.
(3) Write protection is set with« Fl F » being displayed on LEDs _ and @ .
Notes: 1) Be careful not to press WRITE key with OPERATING
MODE switch set to PROG. The program would be altered.
Keep OPERATING MODE switch (21) set to SET.
2) Write protection setting will be cancelled if WRITE key is
released during operation (2), and error “42” is displayed on LEDs
and to indicate termination of the write protection
setting.

9.16.2 Resetting write protection

Write protection must be reset before data can be written to memory. Error “41”’

will be displayed if the WRITE key is pressed without write protection being

reset.

[Setting procedure]

(1) Set OPERATING MODE switch to SET.

(2) While holding down WRITE key (24) , press END (37) , BEGIN (39) ,

 DEC10 (39 ,INC 10 (39) , DEC (33) ,and INC (32 in this order.

(3) Write protection is reset with ¢34 ” being displayed on LEDs and

Notes: 1) Be careful not to press WRITE key with OPERATING
MODE switch (21) set to PROG. The program would be altered.
Keep OPERATING MODE switch (21) set to SET.



2) Write protection resetting will be cancelled if WRITE key @ is
released during operation (2), and error “43” is displayed on
LEDS @ and to indicate termination of the write protec-
tion resetting.

9.16.3 Checking write protection status

When LBO-5880 POWER switch is turned on, any of the following symbols
is displayed on LEDs and for about 0.5 second to indicate the write
protection status:

F P Memory protection on (Protected)

U LI Memory protection off (Unprotected)
If writing to memory is attempted with write protection on, error “41” will be

displayed blinking, accompanied by an audible alarm to indicate that write pro-
tection is set.

10. CHECKING FUNCTIONS

The LBO-5880 provides various self-checks to verify normal function operation.
Some of these checks are automatically performed when POWER switch @ is turned on,
while others are performed automatically when check keys are pressed.

10.1 Automatic Checks

@ @D O o

RAM 4 (CPU system memory) read/write check

RAM 0to3 (backup program memory) data error check
7-segment LED (program address display) display test
D/A converter flag check

OPERATING MODE switch check

In addition, checks are also made depending on the setting of OPERATING MODE switch

@ . For these checks see Chapter 12. Error Messages.

10.2 1/O BUS Check [FUNC 3|+ |INC

This is used to check LBO-5880 rear-panel I/O BUS. :

Since various expansion peripherals, rather than a particular device, could be connected to
the I/O bus to enhance the LBO-5880 functions, the bus is checked by connecting a memo-
ry IC to it in the setup shown below: "



(D
(03]
3)

4

10.3 OPERATING MODE Switch Check

[ IV 6
xour (8
+5V ‘J
1IA? Voo ]
4 z A6 A8 23
3 |22
4 A5 L
m 04 = g
%  WE
SJ"* e ot >
6| EZ 19
Az S 2 A10
ﬂm = mRl
(o]
?rm E g vos i: P
mly(" . o 15
11 Vo2 E i 14
= 103 05 5
o . eND 01
g J’
(=]
o
=
1
(=]
@
=
(NC)
Connect a memory IC to rear-panel I/O BUS .
Set OPERATING MODE switch to FUNC 3.

Press INC @

, and data is written to the memory IC from I/O BUS

. Then

data is read out to check against the write data. (Checking is made at all addresses

XI0A4to XIOAQ.)

If checking is successful, [J O (OK) is displayed on LEDs and @ ; if an error

occurs, I'7 7 (NG) is displayed.

[FUNC 3] + [DEC]

This is to verify normal operation of LBO-5880 OPERATING MODE switch @(in other

words to determine whether normal switch data is read into the internal CPU or not).

(1)
(2)

3)

(4

Set OPERATING MODE switch (21) to FUNC 3
Press DEC key @ to set the check mode, and
the current operating mode is displayed on 7-
segment LEDs and as shown in the
table to the right.

Set OPERATING MODE switch (21) to all other
positions and check for the resulting displays. The
switch is functioning normally if the corresponding
modes are displayed as shown in the table to the
right.

Press ABORT key (27) , and £ J(FUNC 3) will
be displayed on 7-segment LEDs and .
and the LBO-5880 returns to normal status.

Even though ABORT key (27) is not pressed, the
LBO-5880 returns to normal status automatically
if the OPERATING MODE switch is not operated
for about 10 seconds or longer.

OPERATING
MODE switch

Display

REMOTE
FUNC 1

¥R

£ 3
PRINT
LOAD
SAVE
SET
PROG
CHANGE VAR’S
RUN PROG
MANUAL

l
™ L0 DU ST B TN . £




Note:

10.4 Memory Control Check rFUNC 3]+ [INC 10 ]
This is to verify normal operation of the LBO-5880 memory control keys, INC @ , END
, WRITE , and ABORT @ (in other words to determine whether normal

has a malfunction and therefore cannot be set to FUNC 3.

In this case, turn POWER switch off and turn it on again while holding
down GND TEST (CH-2) (68) . The check mode is set as GND TEST (68) is
held down, and any one of the codes shown in the above table is displayed on

LEDs and @ . Then, perform steps (3) and (4).

key data is read into the internal CPU or not).

(D

(2)

(3)

Set OPERATING MODE switch (21) to
FUNC 3.
Press INC 10 key @ to set the check mode,
and the data set by the memory control keys
is displayed on 7-segment LEDs and
as shwon in the table to the right.
Try all memory control keys and if all key
data is displayed as shown in the table, set
OPERATING MODE switch (21) to FUNC 2
or PRINT, then to FUNC 3.F 3(FUNC 3)
will then be displayed on 7-segment LEDs
@ and @ and the LBO-5880 returns
to normal status.
(Pressing the ABORT key does not return the
LBO-5880 to normal status, because it is used
in the key test.) The LBO-5880 will return to
normal status automatically if no memory
control key is pressed for about 10 seconds or
longer.

The check mode is not set unless the OPERATING MODE switch is set to FUNC
3. This is, however, contradictory because the switch cannot be checked when it

Memory control key

Display

INC
DEC
INC10
DEC 10
BEGIN
END
WRITE
INSERT
DELETE
ABORT

0
3
a
"3
-y

I

Il
-nom—JmLn




10.5 1/O PORT Check |FUNC 3] + [DEC 10]
This is used to check data signals output from I/O PORT
Usually, checking is done by connecting LEDs to the port and viewing the indications
displayed by the LEDs.

AT A6 A5 A4 A3 A2 Al AQ
LED B7 B6 B5 B4 B3 B2 B1 B0
{} €7 €6 05 €4 .63 £2 €1 ¢
P T | il ] 1 1 1 1
1205 1 0 1 4 1 1 3 1
PS5 1 A | 1 - 1
P4 1 il il B il 1 i 1
P2 1 1 1 1 ) - i 1
P2 1 1 it 1 | NS S | 1
Py 1 1 1 1 1 3 B |
PO 1 1 1 i 1 1 1
(1) Set OPERATING MODE switch (2I) to FUNC 3.

(2)

Press DEC 10 key @ to set the check mode, and
the.above described data is output from I/O PORT
Checking can be simplified by having LEDs con-
nected to the port as shown below.

LBO-5880
10 PORT

LED current- +5V
limiting resistance

124 GB I
25 AAA _@]}_

= 16 —.

on the LBO-5880 rear panel.

1.0 PORT

1915171§ 4321

L
e © oo o 0 @ 0
o 090 o o o

373635 222120

SIGNAL PIN #
PA 7 1
PA 5 2
PA 3 3
PA 1 4
GND 5
GND 6
GND 7
GND 8
GND 9
GND 10
GND 11
GND iz
PB 7 13
PB5 14
PB 3 15
PB 1 16
PPIRES 17
(NC) 18
GND 19
PA 6 20
PA 4 21
PA 2 22
PAO 23
PC 7 24
PC6 25
PC5 26
PC 4 27
PC3 28
PC 2 29
2 30
PC 0 31
PB 6 32
PB 4 33
PB2 34
PBO 35
(NC) 36
GND 37




(3) A7 (Pattern 7) to P[] (Pattern 0) are displayed on 7-segment LEDs (30) and (31)
at about one-second intervals and the corresponding data is output.

(4) When up to Af] is displayed, F J (FUNC 3) is redisplayed on 7-segment LEDs

and and the LBO-5880 returns to normal status.
Note: To terminate checking in progress, press ABORT key @ , and the LBO-5880
will return to the normal status in step (4) above.
10.6 7-segment LED Check |[FUNC 3|+ |BEGIN| E E
This is used to check for lighting of 7-segment LEDs olds
and @ on the LBO-5880 front panel.
(1) Set OPERATING MODE switch @5 to FUNC 3. E ! B,
(2) Press BEGIN key @ to set the check mode, and
7-segment LEDs @ and will sequentially BOBD
light in 0.5 second intervals as shown to the right.
(3) When the last pattern is displayed, =3 (FUNC 3) E B
is redisplayed on 7-segment LEDs and e
and the LBO-5880 returns to normal status. E] E’
Note: To terminate checking in progress, press ==
ABORT key @ a little longer than usual, H E
and the LBO-5880 will return to the normal ollp
status in step (3) above. E E
ol _lo

H.H.
H.H.

10.7 Oscilloscope Control Key Check |FUNC 3|+ [END]

This
front

is used to verify normal operation of the oscilloscope control keys on the LBO-5880
right panel (in other words, to determine whether normal key data is read into the

internal CPU or not).

(D
(2)

3)

4)

Press OPERATING MODE switch (21) to FUNC 3.

Press END key @ , and the test mode is set with D_being displayed on 7-segment
LEDs (30) and (31) .

Press the oscilloscope control keys, and check if the corresponding display data is

displayed as shown in the diagram on the next page.

For example, if the CH-1 MAG X 5 key is pressed, EI_ should be displayed on 7-

segment LEDs @ and

Try all oscilloscope control keys. If all are successfully checked, press ABORT key
é thenf~g (FUNC 3) will be displayed on 7-segment LEDs ‘ and , and

the LBO-5880 returns to normal status.

Even though ABORT key @ is not pressed, the LBO-5880 returns to normal

status automatically if no oscilloscope control key is pressed for about 10 seconds

or longer.
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10.8 Printer Bus Check |FUNC 3|+ |WRITE|

- This is used to check PRINTER bus '(117) on the LBO-5880 rear panel (and also test the

connected printer).

(1) Turn off LBO-5880 POWER switch @ , and connect an external printer to PRINT-

ER bus

For cabling and other instructions, see 9.9 Printing Programs.

(2) Turn on LBO-5880 POWER switch@

(3) Turn on the power switch of the external printer.

(4) Press WRITE key , andH[_ (Print Character) is displayed on 7-segment LEDs
and , and the following characters are printed on the printer:

(Sample printout)

PUHSAET (I%+, —. /D12T456789: 5 (=) ?8ABCDEFGHI JKLMNOPGRSTUVWXYZ

(5) When printing is completed, [~ o] (FUNC 3) is redisplayed on 7-segment LEDs

and (Sy , and the LBO-5880 returns to normal status.

Note: To terminate checking in progress, press ABORT key @ , and the LBO-5880

will return to the normal status in step (5) above.

10.9 Audible Alarm and Blinking LED Check |FUNC 3| + |INSERT
This is used to check the audible alarm drive circuit of the LBO-5880 LEDs and the blinking

circuit of the 7-segment LEDs.

(1) Set OPERATING MODE switch (21) to FUNC 3.
(2) Press INSERT key @ to set the test mode, and
bD (Beep 0) is initially displayed on 7-segment
LEDs and (31). For g [J(Beep 0), an audible
alarm tone is sounded from the audible alarm

for about 1.5 seconds.
(3) Press INSERT key (25) repeatedly,

Operation

B
0

audible alarm tones specified in the table to the
right should be sounded. 4 through b[ are
used for a LED blinking test to check if data
displayed on 7-segment LEDs @ and @

blinks or not.

When all checks forbnthroughbfare completed,

press ABORT key (27)andfF 3 (FUNC 3) will be
displayed on 7-segment LEDs @ and , and
the LBO-5880 returns to normal status.

Even though ABORT key @ is not pressed, the
LBO-5880 returns to normal status automatically
if INSERT key (25) is not pressed for about
10 seconds or longer.

oo oo oo o
A IJuoJnLwu -

(Stop) (Approx.

* (Very short) 3%

== (Continuous)

Off

== mmmwm == =3 (Continuous)
= == == == == = (Continuous)
= = = = = = (Stop) (Approx. 1.5 sec)
== == == (Stop)(Approx. 1.5 sec)
LEDs do not blink. -

Low-order LED blinks
High-order LED blinks.

Both LEDs blink.

# This mode gives an extremely short single pulse to the buzzer so that there is
very little noise, therefore, check to see that the buzzer does not ring for a

longer period due to incotrect operation.




10.10 Program ROM Version Number Display |FUNC 3|+ |DELETE
The program ROM version may be updated to reflect functional improvements made on
the LBO-5880 or changes in its specifications. This function is used to display the version
number of the current ROM incorporated in the LBO-5880 main unit.
(1) Set OPERATING MODE switch @ to FUNC 3.
(2) Press DELETE key @ , and the ROM version number will be displayed on blinking

7-segment LEDs and

(3) A few seconds later, F 3 (FUNC 3) is displayed on the LEDs.

(Display example) B B (Version 1.2)

10.11 Printing Code Table +

This is used to print the code table describing the program data (represented by simple
symbols) to be printed on an external printer in the PRINT mode @ . See 9.9.6 Printing
code table for further information.

Note: This is not a checking function, but is a functional enhancement of the LBO-5880.

10.12 Switch Check |[FUNC 2] + [DEC

This is used to verify normal operation of the push switches that control the switches
and rotary switches on the LBO-5880 panel (in other words, to determine whether normal
key data is read into the internal CPU or not).

Variable data is converted from analog to digital by the A/D converter and read into the

internal CPU. The data is not controlled unless the switch is pulled or unless the

A/D coverter is normal. This check serves to determine which is faulty, the A/D converter or

switch.

Data on rotary switches, such as CAL’D and PRESET, can also be checked.

(1) Set OPERATING MODE switch (21) to FUNC 2.

(2) Press DEC key to set the check mode, and A [ (Pull) is displayed on 7-segment
LEDs and (31) , with the switch status being output from 1/O PORT @ ;
See below for the correspondence between output data and pins.

(3) When all switches, and the CAL’D and PRESET switches have been checked,
press ABORT key (27) and [Fd (FUNC 2) will be displayed on 7-segment LEDs

and @ , and the LBO-5880 returns to normal status,

Even though ABORT key @ is not pressed, the LBO-5880 returns to normal status
automatically if the switch status is unchanged for about 10 seconds or longer.




+5V

PIN #
@ PAO CH1 POS PTP
@ PA1 CH2/Y POS PTP (Install an LED to
@ PA?2 H/X POS PTP facilitate checking.)
3 PA3 LOW CURS PTP
@ PA4 UP CURS PTP
(2) PAS Cll1 VAR PTP
@ PAG6 CH2 VAR PTP

EE (1) PA7 A TIME VAR PTP

o

“| ® pBo B TIME VAR PTP

Q i® PB1 A TRG LEVEL PTP

- G) PB2 B TRG LEVEL PTP

S 1 @& pB3 A HOLDOFF PTP

- @ PB4 INTEN PTP

£ @ rBs CH1 VAR CALD

= @ PB6 CH2 VAR CALD

2 @ PB7 A TIME VAR CALD
@ PCoO B TIME VAR CALD
G PC1 A TRG LEVEL PRST
@ PC2 B TRG LEVEL PRST
@ rcs A HOLDOFF B ENDS A
@ prcC4 A IIOLDOFF NORM
@ rcs DLY TIME POS PTP
@ PCé6 (NC)
@ rC7 PTP GROUP SELECT

Note: PTP Group Select goes low when any of the switches is pulled, low
when CAL’D, and low when PRESET. PTPs are low when pulled.



10.13 External Oscilloscope Control [FUNC 2]+ [INC 10]
This is to control the LBO-5880 oscilloscope with externally supplied data.

Enter single-program address data (80 bytes) from an external source and the internal
oscilloscope function is set according to the input data.

10.13.1 Signal Line Definitions 19181716 4 3 2 1
The designations of the signals used to con- \° oo °S$ﬂ ° °/
nect the LBO-5880 to an external are listed o f i ks
below. 373635 222120
(1) LSD7-DO: 8-bit input port used to input PIN ¥
single-program address data 1 LSD7 (PAD7)
(80 bytes). 2 | LSD5 (PAD5)
(2) STROBE: Synchronizing signal for re- 3 LSD3 (PAD3)
ceiving LSD7-D0. The LBO- 4 | LSDI (PAD 1)
5880 receives the LSD7-D0 2 gg B
data set by an external device 7 GND
when STROBE is low. 8 GND
(3) READY: Signal to request data trans- 9 GND
mission from an external 10 G
device. The external device i; Ef 11:;:
must not transmit data while 13 ';{__ (PRD7)
this signal is high. 14 + (PBD5)
(4) PPIRES: Reset signal synchronized 15 + (PBD3)
with the LBO-5880 Power 16 * (ren 1)
On Reset signal. 33 rE I‘HES
18 (NC)
Normally not used. Used i GND
when the need arises to reset 20 LSD 6 (PADG)
the external device at the 9 LSD A (PAD4)
same time. 22 LSz (PAD2)
(5) * Connected to the internal 2:’ % EE?B 2;
1/O port but not used here. 25 Sin % CPOE)
(6) (NO): Not used 26 * (PCD5)
(7) GND: Signal ground level 27 % (PCD4)
28 * (PCEHS3)
29 * (pPCD2)
30 #* (rrp1)
31 READY (PCDO)
3z * (PBD6)
33 ¥ (PBDA4)
34 * (rBp2)
35 F (ppno)
36 (NC)
37 GND

R e I f

[
D7to DO \//)DATADHO-DO \ \?>7

STROBE




10.13.2 Application of external data oscilloscope control
The preceding discussions may have given the reader an idea of the method
of controlling the oscilloscope externally. The laborious and timing-consum-
ing preparation of control data involved in controlling the oscilloscope with an
external controller (such as a microcomputer) can be simplified in the following
way:
Program data created on the LBO-5880 is transferred to the external con-
troller in a required quantity by SINGLE SAVE. (See 9.8.4 Saving and
loading data by a microcomputer for further details.)
The controller stores the received data in a storage device (as a data file on
a floppy disk, for example), so that it can control the LBO-5880 easily by
transmitting the data to the LBO-5880 as control data when necessary.

When the program address requires more than 100 steps (0t0 99), more steps
can be added as needed as long as storage space is available on the external con-
troller.

(1) Before turning on LBO-5880 POWER switch @ , connect required
control signals to an external controller (such as a microcomputer). See the
preceding discussions for the signal and pin number relationships.

(2) Turn on LBO-5880 POWER switch

(3) When memory is write protected, reset it as described in 9.16.2 Resetting
write protection. '
Note that the data at address 99 is rewritten as external control data is
transferred to program address 99 memory.

(4) Set OPERATING MODE switch (21) to FUNC 2.

(5) Press INC 10 ke , and E ’ (Control 1) is displayed on blinking
7-segment LEDs 6 and g

(6) Externally transmit single program address data to LBO-5880 I/O PORT

at the timing explained in the preceding section.
For details on the data format, see Chapter 9.8 LOAD/SAVE Data Format
Description.
(7) When the LBO-5880 is receiving control data from the external controller,
q (Receiving in Address 99) is displayed on 7-segment LEDs and

(8) Immediately after reception of single program address data, the oscilloscope
function is switched according to the data, and[_ [(Control 1) is redisplayed
on blinking 7-segment LEDs @ and

(9) When necessary to externally transmit additional single program address data
to the LBO-5880, repeat from step (6) downward.

(10) To terminate external control in progress, press ABORT key @ , and
2 (FUNC 2) will be redisplayed on 7-segment LEDs and @ and
the LBO-5880 returns to normal status.

11. OPERATION CHART AND LED DISPLAYS

The basic operations of the LBO-5880 are summarized in the following chart to facilitate under-
standing.



OPERATING MEMORY .
< MopE 2 <CONTROL- < Operation >

[RUN PROG}—{ ADRCTR} Calls a program from backup RAM (BEGIN-END).

Calls a program from backup RAM through panel operation of
pulled controls.

[ CHANGE VAR}| ADRCTR]

WRITE Reprograms the pulled controls.
MANU AL} Functions as a regular scope.
Calls a program by the address data transmitted from the I/O

REMOTE port.

- ADRCTR Sets addresses to program (BEGIN-END).
WRITE

Writes a program.

L INS ERTE Allocates space for inserting a program address.
_I DELETE Deletes a program address.
Exchanges program data at the current address and that at the
ABORT |+ next address.
[ABORT|+[pDEC}———— Exchanges program data at the current address and that at the

previous address.

— ABORT|+[BEGIN}— callsa sample program.
—| ABORT | +|mj— Recalls program data set in the PROG mode.

SET _@ Sets an address (0 t099) for BEGIN-END setting,
INSERT |END Sets the END address.
@BEGIN Sets the BEGIN address.
L WRITE|+[ADRCTR}———— Sets/resets memory write protection.

[savE}—— [ADRCTR] Sets a SINGLE SAVE address (BEGIN-END).
[ INSERT |- Transfers data from BEGIN to END.
_[@ Transfers single address (SINGLE) data.
_@} Resets data transfer.

[LoaD]— [ ADRCTE] Sets a SINGLE LOAD address (BEGIN-END).
—-@ Receives data from BEGIN to END,
 DELETE] Receives single address (SINGLE) data.

{ ABORT} Resets data reception.

[PRINT —{ ADRCTR]  Sets the SINGLE print address (BEGIN-END).

H WRITE] Performs a form feed.
@ Prints a program from BEGIN to END.
—E@ Prints a program only at a single address.
L{ ABORT]} Resets print.
@ Automatic incrementation
FUNC 2 (Check program, etc.) See next page
@ (Check program etc.)

Note: denotes [INC,] [DEC,] [INC 10] ,[DEC 10, [BEGIN] , and [END]




OPERATING MEMORY >
< MODE > % CONTROL > < Operation >

INC 1/0 bus check

DEC OPERATING MODE switch check (This check can also be
performed by pressing CH-2 GND TEST at power on time. The
OPERATING MODE switch may be set at any position at this time.)

INC10 Memory control key check

DEC 10 I/O port check

BEGIN 7-segment LEDs check

END Oscilloscope control key check

WRITE Printer bus check (External printer check)
INSERT Audible alarm and 7-segment blinking check
DELETE Program ROM version number display

IiE o

ABORT Terminates checking (except memory control key checking)

|FUNC 2 }

Printing code table

BEE B

E switch check
INC 10 External oscilloscope control
0 5880-02 mode switch change from 5880 main unit
DEC 1 {5880-02 count and device number check
BEGIN Prints single address (SINGLE) external control (EXT CONTROL)
data.

END : Prints BEGIN-END external control (EXT CONTROL) data.
WRITE (nothing)
INSERT Prints 5880-02 program from BEGIN to END.

“{@! Prints 5880-02 program at a single address.

—I ABORT ! Terminates operations.

|FUNC 1 ! - Automatic incrementation



< 7-Segment LEDs > Operation

E 3 PROG ADDRESS 83 display

. Key entry error
SAVE A mode (SINGLE)
SAVE B mode (BEGIN/END)
LOAD A mode (SINGLE)
LOAD B mode (BEGIN/END)
PRINT A mode (SINGLE)
PRINT B mode (BEGIN/END)
MANUAL mode
REMOTE mode (Control mode 0)

A0

Memory write protection on (Protected)

Memory write protection off (Unprotected)

Error (#1)

J 5 SRR i« o R ¢ g

Automatic incrementation
Code table printing (PRINT data table)
PTP pulled switch check (Pull)

Oscilloscope control (Control mode 1)

==

TO0 130000000

WL Y Durtrr
OMnw30 Ly oo

No 5880-02 connected (Device = 0)
One 5880-02 connected (Device = 1)
Two 5880-02°s connected (Device = 2)
Three 5880-02’s connected (Device = 3)
Four 5880-02’s connected (Device = 4)

I/O BUS check successful
I/0 BUS check unsuccessful
-OPERATING MODE switch check

o
Ly

Memory control key check

I/O PORT check

PRINTER BUS check (Print Character)
Audible alarm and LED blinking check

-

LBO-5880 LED displays and operations




12. ERROR MESSAGES

12.1 Error Message Classifications

The LBO-5880 performs various checks during operation, Whenever errors are detected by

these checks, it displays the appropriate error number on 7-segment LEDs and

Errors vary in severity depending on the error number.

©  Errors 0tol19 are serious erros and indicate internal hardware faults. Once such an
error occurs, it remains on display until ABORT key @ is pressed.
When ABORT key @ is pressed, the error display is cleared and the LBO-5880
proceeds to the next operation. However, satisfactory performance is unpredictable
until the hardware fault is recovered.

©  Errors 20 ~ 99 are warning errors, which include invalid address settings and invalid
external device connection errors.
The LBO-5880 returns to normal operation flow when a predetermined time period
(about 5 seconds) has elapsed after the error is displayed. Retry after reviewing and
correcting the address settings or device connections. '

©  When ERROR LED is turned on without an error number being displayed,
this indicates that an invalid key was pressed to set OPERATION MODE switch

The LBO-5880 returns to normal operation flow after the error is displayed

for about 1 second.

12.2 FError “28”
Error 28 has a more serious meaning than any warning error. It indicates faulty backup
RAM data. This error is displayed when invalid data is present in the BACKUP RAM.
It may be related to the discharge of the backup battery (after a one month discontinuation
of use, for example) or a faulty backup RAM.
The figure displayed prior to error 28 indicates the program address in error.
For example, if [[]— | |- H are displayed in this order, program addresses 10 and 11

are erroneous; if E’E —rg_ U —>5_E—> qC] *”E E are displayed in this order, program

addresses 28, 30, 56, and 99 are erroneous.
Note: The data at program addresses indicated in error is cleared to prevent malfunction.



12.3 Error Codes

< Serious errors >

Error number
00 A/D converter not READY
|01
02 D/A converter not READY
03 :
04
05
06
07 Faulty RAM 4
08
69
18 Faulty operating mode switch
11 Faulty memory control key
1.2 Faulty panel control key
13
14
[ JE 7
16
ko
18
9

< Warning errors >
Error number

20
21
22

[\+]
T

W oW W W W oW W W oW W NNN NN
@w O =N R W N = D W O =~

The current oscilloscope is set in the SAVE mode, but the remote oscilloscope is not READY.

Response from the remote oscilloscope was terminated during SAVE.

The current oscilloscope is ready in the LOAD mode, but no data is sent from the remote
oscilloscope.

Data transmission from the remote oscilloscope was interrupted during LOAD.

The current oscilloscope attempted to send data in the SAVE mode, but the remote
oscilloscope’s port is not in the input mode.

Invalid data exists among the loaded data.

The printer is not READY in the PRINT mode.

The printer entered not READY status while printing.
Invalid BACKUP RAM data.

The END address was exceeded during LOAD,

The remote oscilloscope is also in the LOAD mode.

A start mark was entered in the middle of loaded data.

The remote address exceeded 99.

BEGIN 2 END was set.

Exchanging with over address 99 was attempted.

Exchanging with less than address 0 was attempted.

The port was active when remote address BINARY code was sent.
The port was active when remote address BCD code was sent.
The port was active when remote enable was sent.

" The printer remains READY while printing.
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Deletion of program data at the END address was attempted.

Writing to write-protected memory was attempted.

WRITE protection was not set because its setting was interrupted.
WRITE protection was not reset because its resetting was interrupted.
The backup BEGIN address is greater than or equal to the END address.
The backup END address is greater than 99,

The backup current address is outside the BEGIN-END address range.
The high order digit of the BCD remote address is greater than 9.

The low order digit of the BCD remote address is greater than 9.

The current oscilloscope attempted to enter the SAVE mode, but the remote oscilloscope’s
STROBE port is not in the input mode.

The current oscilloscope attempted to enter the SAVE mode, but the remote oscilloscope
remains ready,

The current oscillpsc%pe attempted to enter the SAVE mode, but the remote oscilloscope
became ready during SAVE.

STROBE received from the remote oscilloscope in the LOAD mode became low.

STROBE received from the remote oscilloscope in the LOAD mode became low during LOAD.
1/0 port checking shows that data is being sent to the A port from another device.

1/0 port checking shows that data is being sent to the B port from another device.

1/0 port checking shows that data is being sent to the C port from another device.

Pull SW checking shows that data is being sent to the A port from another device.

Pull SW checking shows that data is being sent to the B port from another device.

“Pull SW checking shows that data is being sent to the C port from another device.

Address 99 used in the scope control mode is memory-protected.

Output P and Q of LBO-5880-02 are in the same mode (4CH X 2 modes).
Invalid LBO-5880-02 mode data.

LBO-5880-02 was turned off halfway.

For an expanded LBO-5880-02 configuration, there are two or more devices in the 4CH X 2 or
8CH X 1 mode, and in the same output mode.

For an expanded LBO-5880-02 configuration, a device in the 4CH X 2 mode is followed by
another device in the 10CH X 1 mode, and in the same output mode.
For an expanded LBO-5880-02 configuration, a device in the 8CH X 1 mode is followed by

another device in the 10CH X 1 mode, and in the same output mode.




13. PRINTING EXTERNAL CONTROL (EXT CONTROL DATA) [FUNC 2] + [BEGIN]

or (END]

This section applies to internal ROM program versions 1.4 and later versions.

The LBO-5880 has a maximum of 64-bit memory spaces that are accessible to an external
device as well as to the oscilloscope main unit. The contents of this memory space are
covered in Chapter 9.12 External Control (EXT CONTROL) Procedures.

This section explains how to print the program in the EXT area on an external printer.

Two methods of printing can be used: continuous printing of memory contents between
the preset BEGIN and END addresses, and printing only the memory contents at the current
address displayed on the LEDs.

13.1 BEGIN-END Printing [ FUNC 2| + ] END {

(1) Perform the setup described in Chapter 9.9.1. This is not necessary if a print Operation
has previously been started.

(2) Set OPERATING MODE switch @ to SET, and set the BEGIN and END addresses
to print. (See Chapter 9.1 Setting BEGIN and END address for instructions.)

(3) Set OPERATING MODE switch (21) to FUNC 2.

(4) Press END key @ and P& will be displayed on LEDs and @ before the
following title is printed. This title is not printed, however, unless the top of forms
is reached, if the current program data is to be printed immediately following the prior

printing.

Note principal signal names here.
~-- LEADER / LB0O-5886 PROGRAM LIST ~-- SER. NO.( ) PAGE ¢ /
PROG NAME ( ) MODEL NO. ¢ ) ,PROG NO.<( )
SECTION (¢ ) ,PROGRAMMER ( Y4DATE ¢ / / ) ,COMMENT ¢ )

{3 T L 11 1E T T Y1 1

€ EXTO > ¢ EXTY > € EXTZ > ¢ EXT3 > ¢ EXT4 > ¢ EXTS > { EXTG D> ¢ Bz d
76543218 76543210 76543218 76543210 76543218 76343218 76543218 76543218
ADRS

(5) Then, the printer starts printing the program contents. The address being printed
is displayed on blinking LEDs (30) and . (Example: 79 Address 39 is being
printed.)

33: 61111110 960A1101 BR181100 GO 111811 01001018 01911001 81181000 @111011!
34: 81111161 @BEB118G B1110111 ARAEA] 1A éeelolel eelec1ee GAI1BAI] A16ARA 1A
35: 81008861 21919000 91911011 81101010 81111881 00001990 90010111 @B 16R 110
36: pe1AIe1® PEI116@]1 AR 1A0AE BE@1{1]] fafe111e ee1111@1 e1ea110@ Ajalia]]
37: 81160180 91118011 91100010 ©1110001 boooeeen 09GO 1111 BBAI111@ @RIA1101
38: e1eee(1] 81010110 GAAAIAG] BAG 11800 é@1e811] 68110118 B810GA1G] A16 10106
39: 81168111 811101106 2P0 1681 9B011RG0 66188111 ee1180119 @21088101 @10 1A iAA

(6) Printing stops when the program contents have been printed up to the END address.
(7) Then, set OPERATING MODE switch (21) to PRINT and press WRITE key (24) .
The printer will then perform a form feed to the next top of forms position.



(8) To print other BEGIN-END addresses, repeat from step (2) downward. (Step (7) is
not necessary if new program data is to be printed immediately after the previous
data.)

(9) A sample printed page is shown below.

(10) When the address to be printed contains 50 or more lines, the printer automatically
performs a form feed and prints the title at the beginning of the next page before
printing the rest of the address.

-—- LEADER ~ LBO-5888 PROGRAM LIST --- SER. NO.<¢ ) PAGE ¢ & O

PROG NAME ( » ,MODEL NO.<¢ ) ,PROG NO. ¢ b)

SECTION ¢ ) ,PROGRAMMER ¢ Y,DATE ( ~/ ~/ ) ,COMMENT ¢ )
[ IE = A% ¥ E 1t 11 11 1t ]

€ BB > € EXTY > € BXT2 » € EXTE3 ¢ EXTY ¥ € EXYS 3 ¢ EXF6 > ¢ EXT? >
76343218 76543218 76543218 76543210 76543218 76543218 76543218 76543218

60: fe@IBGI1l PI1116110 @leAR1A1 PO1IAGBE BRBA111] @11@111@ ABI1111a]l AREl]liAA
81: 8l111el1le 01000101 AR 1109000 BAEO111] B16RR 119 A1PAPAG1 AA110PBA AL118111
82: allllele oeeeiee] eeO1leGE ARIAAII] GA11G11A GIAAAIA] PIiA1AIEA Q110081
63: POB10011 01191610 61111901 9PGO 1060 6OA1B111 PA1AA119 AA1191P1 BipEBiAA
64: PpAAEB10] PPR 101066 PA1GGO1] AG11ABIA A10PEAA] ©1G16AGEG BIGE11111 A11a11]0
85: 0011190@ P10PP111 01010110 P11GA1B! G111 |8 POPEPO1]1 PGB IPG 1A PO 1PPAD 1
86: 811118060 @6eGAI1] @eaBlAriA B1111101 A@1111A00 AEEEB 111 A11AG 118 @AGl11A1A]
87: D01PB 101 PPPEO 160 ©1010011 601190818 BAA111901 91111190 810G 1811 PB1IR IR 1D
@8: @1lielll A16PO116 AA110G0]1 PRA16AGG @1011111 @B111116 @BAI11AI AQAAQ IRGE
69: 90111119 PA101901 POOO 1000 01818111 BB11911P PA1PAAA] A1118680 A1GG 1111
le: e11e11el @e11111e@ @eABIAI] PBD1161@ GEIG1AG] GO111@GG BIBABII] Al1616]1A
11: @111e181 91101180 01111011 PEOE 1019 PPB 11001 BB 10 100Q BAR110111 B10GA110
12: ee11111e @111ePe! fPBAERGG @GAGAI1II] AAAI1118 eBI1A1101 PE111108 A1BAIAT]
13: 619010100 #@111811 @1P@1010¢ A1011961 91101000 B1110111 ARARO119 9AO 1B 101
14: eeeieil] eojejeip PalieAe] A10BRAED AIGAI1I11 @1A11116 @1161ial B11i111@6
15: 00000011 91010110 91190101 91110100 GAGGEA11 BEO 10010 9P 19GGA1 00110000
16: 6leoieee @11@eeill e1111016 AAEG 1061 9AA {1600 GE1BA111 ARA1161la AIARAIA]
17: 01016119 01100101 60101090 90110111 A19PB110 9191010 B118B 100 B1118011
18: eApo 1601 @GR 11000 66111011 AlA@IBIA BlA1]AG]1 B116166A B111@111 AAeAA ]Il
19: p01060601 PO110900P 91110111 0PRAO 110 PAAIGIA! G190 1600 @R118A11 A16000 10
26: @elllleee peGeB 111 PE11PG 1A PiGGAGE! DIAI1AGEE AIG11111 G11@111@8 B11111@1
21: ©e0101100 PB1119011 PA11PP1P 91909601 A1 10000 01011111 81181118 B1111101
22: pB110001 PDlocoeEl B1811111 @110111@ @1111161 AAGEB11GA AGAIIAL] BAlGIGIA
23: 91181111 81111118 81111201 P0GV 1000 9BA18111 PRIAA110 AA11010G1 91000100
24: pooeeele PPA1eP0] RA111108 G18A1R1] A161101P A1181GA1 61111808 PEEAAI]]
25: 01P01010 A1611001 01001160 0190118011 P1101910 81111001 9AAR 1900 PGB 1A111
26: @1@11111 @e1161110 66 10G 101 AB118100 B1GGGA1]1 BIPIAAIA 61100661 AliinpaA
27:; 00111101 91001100 PEGE1111 @PO11110 9P101101 PB111100 910P1011 B18110108
28: eollleep @1eAB111 PPO 1P 10 GO 1PGGA] PAIlGGERA AB111111 BIG@1116 AiAll1G1
29: 00119100 01P0BG11 P10PGR1P 91010001 A110GGE6 B1101111 61111110 @@eG1101
3e: @ll1leel] PeeeB@1e ©11P0101 B111B1AA AAAAGG1] PAO1GG 10 @G 16AEG! AAiieAAR
31: oeel1101] ep101010 6A110001 21000000 010A1111 B1011119 91101101 Ail111108
32: 81101188 p11118611 Aadil1111e @1eeile]l Biel1liee A11@1A11 81111618 BAAAIAAL
33: @1111110 eee@1161 PG161100 PO111011 91901010 91611001 911901000 B1118111
34: @ill11e] eeeellee e111@11] eGGAB11P ARRAIG 1G] AAIPAIAR @@ 110011 AiGARGIA
35: @1006001 P10160A0G0 G1011011 B11P1P1@ P1111001 PRGR 1002 PAA1A111 G0 10811@
36: feleleie PO11160] AEP10GGD BAA11111 AGjA111G GBI1110]1 @i1GG11AG AIAIIGI]
37: ©1100108 01110011 @1100010 ©1119P01 POOGAAAO AAAA1111 90011118 AAIN1181
38: @1@@@111 B1A1011P PPAA1PA] 00011000 BB1BBII1 PR118110 BiRGEIG! A101Q10A
39: 011808111 81110110 PPPA1GA1 9PG 11000 PP 199111 PB119110 91068181 #1P 10100
40: 61110110 6AAGAIB] @1[01600 B111011]1 @PARA11G AEAIG 1G] @G IPAIAG AAIIAA L]
41: 901190119 91116161 90010000 ©9VB11111 BB191110 BA111181 A19G1100 B1B11011
42: eee1e011 PO 10001P GO111P01 P10G1666 B101A11] A110G110 A111AIB] RAAGOA1GA
43: @0110101 91000100 PP110911 P100GO18 010 1GGA1 ©1100090 V1181111 81111118
44: @eallelee p1PPGA1]1 PPPEPB 1P POR 10001 BB 1BRAGEE BOIGI111 @@111110 01001101
45: 00001000 0GO1011]1 9APAO110 PPAIA101 PA1PAIEA AP 110011 P1PAGA 10 B 1010001
46: boolooe! oelieeeee PO110011 01RO 10 @IA1GGG] 61106@0G0 B1101111 Bil11111@
47: 01000011 01010010 PRP11101 PO101108 PO111011 ©1801619 @1011081 01101090
48: Po11661P P1PEGBR1 PPOO 1000 BBO1PI111 GB1eA11A GA11G1IG1 elaee1ee ele1eeil
49: 00100010 90110061 PR1101P0 P1PPPP11 P1910P10 01109601 B1110008 B1111111



13.2 SINGLE Printing [FUNC 2|+ [BEGIN]
(1) Perform the setup described in Chapter 9.9.1. This is not necessary if a print
operation has previously been started. :
(2) Set OPERATING MODE switch @ to PRINT.
(3) Display the address to be printed on LEDs @ and @ by pressing INC
@5 ,DEC (33) ,INC 10 (34) ,and DEC 10 (35) .

(Note:  The address to be printed can be displayed only when it is in the
BEGIN-END address range. Otherwise, the BEGIN and END addresses
must be reset by setting OPERATING MODE switch (22) to SET.)

(4) Set OPERATING MODE switch @ to FUNC 2.
(5) Press SINGLE key to start printing.
(Note:  If the print position is at the top of forms,/A-H.is displayed on LEDs
(3@ and (35 , and the same title as described in (4) is printed
before the program is printed.)

The address being printed is displayed on blinking LEDs and (31) .

(6) When printing of the single address is completed, the address displayed on LEDs
and @ is incremented by one.

If BEGIN key is not pressed within about 10 seconds, however, -2 (FUNC 2)

is displayed on the LEDs. _

(7) To continue printing, repeat from step (2) downward, or from (5) downward
to print consecutive addresses.

13.3 Print applications
BEGIN_—END printing described in Chapter 13.1 and SINGLE printing described in Chapter
13.2 can be mixed as in the following sample operations:

=== LEADER / LBO-5888 PROGRAM LIST --- SER. NO.( ) PABE ¢ ~ )

PROG NAME ¢ ) yMODEL NO.(¢ . 2 ,PROG NO.( b)

SECTION ¢ ) ,PROGRAMMER (-~ Y,DATE ¢ ~/ / ) ,COMMENT «( )]
[ & : JiE 1T 3= 1F : i ¢ - [ 5 3 ¢ 1

CEXTO > € EXTL 2> € EXT2 > € EXT3 3 € EXT4 > ¢ EXTS > € EXT6 > € EXT7 )
76543210 76543210 76543210 76543210 76543210 76543218 76543210 76543210
ADRS
ig: eelelo1e ePe@ 1001 B1101P00 GG11611] GOAIGIl1e GEEEEEA] ©10186BE 0101111 )
11; eevle010 e111e001 el1000000 GAA11111 @1111110 B1016AG] BleB1100 PBEEEO11
12: e1816011 ©1100010 ©1116001 PEGGAGEE BEGO1111 BGE11116 GOIBIIG1 BOL11]l00
13: @101000] 60101000 GO110111 A1PPA110 ©10101901 91190190 ©1119011 GBBGEO 10
14: p9000 100 ©0BIGG1] GOIGGO I AP 110001 B106GABL BI16B1111 PIG11110 B1101101 }
15; e1e111ee 91101011 91111010 Peeeiee] ep011080 90160111 AR110118 81800181
16: Bloleeel e1106660 00111011 61110010 @1101181 81111188 @1801811 PO IB1B 1B
17: @1111011 @1186110 e011e101 ee@ 10188 A1110011 @109R0 10 GOI01101 BEeR 1180
18:; ee118110 polpeeel eeepeeee 61011111 PeI161116 eeee110] A1111860 BiBEO11]
15: eeee0119 p110010| PO110166 GABIGA1] ©1111110 @1611101 PP 161188 BBBB1611
31: elliiees oleleel] eojpoed10 pe01016] 1110060 @1eG1BI] POIG@ 118 PEPAEAO ]
37: eeli1lee eeee1011 91100112 Gleeeea]l p0I0 1060 PGO11011 @11@1018 GO111001
46: BP0 0010 OPOGB Gl Al11011ee ©1GPE11] BREIBIIG ©)1]11PB0] Pl1GB1186 BElBEI1I1]
47: 60110018 PPA 11001 91110100 91000011 GO 161010 6APOO101 1111080 01000111
48: 01101000 B16B111] eee 10016 Geeee10] B11811PG POI11181] eeABl1e1e B11168G1
60: 01000111 eol10eA 10 eABA18@1 B1111160 06111111 81110118 e0111801 PEA10180 |
63: D0@111806 ©111011] BGIB11106 ©111116] B10000AP POI1801] PPAAGAIA OABEEGO1
74; elee1111 eee10010 P1111001 01001000 PO161111 211196810 91001101 ee0 11100
80: oepooool oeeoeeee BI1I111]1] Gelo1010 GoO 180061 B111]10P0 BIG1GG11 Ge1GRB1E
91: oeleeell eeedle1? @1110ee] B10B1100 POIGB111 1119110 619000181 G 19GE00
95: 01181111 ee1ee11e peee110] B1)01000 010B111]1 AEBIRAIG B111168] BO111100
98:; 61110010 ©1001101 PPOI110® B111011] BG1B1110 @BPOI6G1 B1110000 01010111
99: 800000066 POBOIOIl PllleE1P 61AGEEO] AB11BIGP GBBO1111 B1G11110 eeleaas! |

BEGIN-END printing

e

SINGLE printing




-—-- LEADER / LBO-588@ PROGRAM LIST --- .

SER. NO.(

)

P&GE ¢

)

PROG

NAME (¢

SECTION ¢

) yPROGRAMMER ¢

)

") MODEL NO. ¢

,DATE <

e, o

) ,PROG NO. ¢

» ,COMMENT ¢

)

)

ADRS
18z
13
12:
133
14:
152
16:
172
18:
19:

[ ]

< EXT8 2
76543218

eoaeean i
el1i11e101
ealieiie
eg11eiee
ajl1ee111
Bail1111
aajjailea
eleiille
eeeileal
plieieel

[ ]

¢ EXTL >
76543210

elieiiea
0lg10100
elegaiel
geee1@811
eliialie
eieeiiie
ajeeesil
eleeieei
el111e68
fleele@e

E ]

€ EXTZ >
76543218

Biealell
ee 1080811
eieiaiee
eeeliele
eeepe 161
e1eii1e1
eeaiiiie
feell1ees
811aee11
fe@1@8111

[ 3

< EXTI >
76543218

egejlela
eeeeen 19
aiieeail
eeieieei
age 18160
Blieilee
elelatel
81118111
g1eeoe1e
pl11e11e@

[ ]

¢ EXTq >
76543210

Bli1llee1
ei1eeeal
eliieailea
eellieee
eelaeo11
e1111811
elolaeen
elelelie
eee 1ego 1
Bligevn1l

E 1

¢ EXTS >
76543218

elieniea
patlelee
éeeaeee 1
6leeaiil
eéelieele
eeev 1018
eleiiiit
ee1ee 181
ellleees
gleeoeee

[ ]

{ EXT6 >
76543218

egleaiit
ep160811
eéajaaee
eieieile
eleeeanl
f@e 11081
eaigiile
pee 10868
elelie11
eeee11il

[ ]

£ EXT? 2
76543218

8RR 166168 )
p110@110
eaai11111
e11e8101
gie 10000
ealeieea |
aeaE11a ]
p11@1111
felaieia
pl1e111e

40
41:
42:
43:
44
451
46:
47:
48:
49:
5@ :
S1i:
52:

54:
55:
56:

elife11e
eeee 1818
e11e1e11
g1e00101
eleeelee
e11081000
eileaiet
pee 10011
eeeei1ijle
eee 10118
ajeiaiel
a1e61ee1
eealieie
ele 10868
ei11ee111
Be111111
gigliies

eeiiieel
geeiieel
esielieie
ee 1981080
eejeésell
ale1ee11
eleleaes
eiileeie
elieiiel
880100801
elieaiae
81611888
eejaieei
1811111
01ieeeie
eevliile
egieie11l

egeejeee
e@1@1eee
geieo1e1
a11iee1t
eeeejiie
eeieeele
ee1eiiig
eieeeenl
eialjeae
eeee11e@
ai111ee811
el11eeiltl
eailiieee
elie111e
eigitriet
eepeiee1
aegeiela

@peee 111
80118111
a61080608
@1811118
er1e11@e
20000080 1
@eee 1118
90100000
eet1a111
1111011
ap@ean 10
21110110
a1e@allt
1111101
e1100000
p10118@0
011010881

elieiiie
aleeatiie
eeevie11
ge1iiietl
geiiiiea
elipeeaee
ejaiiiai
eeea1611
eeeeaiie
eiliielile
eee1eee1
fegeeie1
egjaielie
gepeiiee
88111111
eef1e1f11
Blelpiaa

ealleeal
8leieie1
aijie1ie
gesiiiee
epdiieil
ee111111
aleaieaea
Blieielie
elieeial
glelieel
felaeees
eeeloiee
a11eeia1
ees1iei1
eepailia
geete11e
segiBill

a@en]iea
pi1160108
alejeiel
11810811
e1illeie
apeB111e
ealeairt
gpi111eel
el6ae 160
Bi1ip1088
ee181111
ee1eeve11
piejeiee
eeioie1e
eitiies!
elleeiel
apasenle

AN

CERERERE!
Billleatli
ealeaiee
ei1ea1e1e
gleeieei
eli11ieat
ellleiie
eee 11000

gealaail >

01110111
aBia 1010
©0110018
e11@@@11
21010088 1
eleiieea
210001680
o11pe8a1

60:
61:
62:
63:
64:
65
661
671

68:

69:
78:
71
72:
73:
74:
753
76:
773

eleiesole
egel1iiie
1111111
egees8iB i
1111188
ellelaee
ge11ee01
esieie11
eliieeile
eeepiile
eleeieel
aeieieo
e111111e
@ leeaecas
éleijeeil
geeiei1t
8i0101@8
e1eeea618

agijiee!
eleaiiet
a1111018
elleeieea
eieaiell
eleeeill
006100080
ei1i1181e
eleiliel
geaeieel
eleiieee
eeliieee
eeeel1@1
eieei1i1
ee 1000180
eiiielie
ee111111
ee6 168801

80601000
gleiiiee
eilielet
sies1111
eeielele
eeei10118
ei1i1e11
alei1ieai
6101188
eseso 160
a11ee111
elesaill
geeiliee
ajeiiiie
eeoeeva1
eéieeeial
eeai111ie
é11lesee

eeee8ill
1181811
811111e8
geeaieaie
feeleie1
61i1ie1e1
eleeie1e
e leeaiee
e8eeie11
8111ee11
eiif1etie
glelaiie
CERCREB
afielse1
e118800880
gaieajea
elieliet
eiee1111

e11eee1e
eliiiaie
a118ie1t
81111181
a11eo1ee
ejelelea
eaieleal
gajeee 1|
elleleie
ei1eeeiie
eeoeeie1
eijeeietl
pelellle
811111ea
pievie11
ee@e1111
eleeiiee
agiiiele

= 93 —

elieeiesl
eeseiee1
e1i11i1e1e
gig111aee
eleeeaii
ee111111
eeeoleee
a111eseie
eleletlel
aleieiel
eleiiiee
elilajee
gailiiel
1118111
eeel11e1e
e1ieiiie
Bel1e1011
éege1aal

eel1eeiee
eaelieea
elei1ee1
geleieill
ep1ev6 10
egeaeiiie
ei11ee11
e1elaeel
88180108
6lleeiee
el11e1e11
aeeeea il
elieel1108
ejeeieie
8ilileel
eeii111ae1
geei1e11e@
ejlaieee

eee16i11 )
aaieeiil
60111000
eeeaieia
86091181
giie1181
eieeep 18
galieaaa
peeeeal |

e1118811 [

eel11e11e
eeeiee 1@
ele1ieli
aieieeel
6186110880
aeaiiiee
81100181
eleaaill |

BEGIN-END printing

resetting the current BEGIN/

Printing BEGIN-END after
END addresses

resetting the current BEGIN/

Printing BEGIN-END after
END addresses



14. MAINTENANCE
The LBO-5880 is designed to provide stable performance when used properly.

If the instrument requires adjustment or calibration after extended use, be sure to
contact your nearest Leader agent.



LEADER ELECTRONICS CORP.

2-6-33 Tsunashima-Higashi, Kohoku-ku, Yokohama 223-8505, Japan
PHONE: 81-45-541-2123 FAX: 81-45-541-2823

LEADER INSTRUMENTS CORP.

380 Oser Avenue, Hauppauge, New York 11788 U.S.A.
PHONE: 1-516-231-6900 FAX: 1-516-231-5295
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