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MODELS VC-6025/6045

DIGITAL STORAGE OSCILLOSCOPES

SERVICE MANUAL

Hitachi Denshi, Ltd.



WARNING

The service manual is prepared for gualified service personnel
only. Do not perform any servicing if you are not qualified
service personnel to avoid possible personnel injury,
electrical shock, exposure to X-radiation, fire and other
hazard.

Take X-radiation protective measures for personnel during
servicing to reduce the risk of possible exposure to X-
radiation,

Replace with a CRT and other critical components of the same

type number and the same rating for continued safety.

SERVICING PRECAUTIONS
Read all instructions in the service manual and safety markings
on the product thoroughly before servicing,

Disconnect power cord from power source before opening the
enclcsure.

NOTICE

This Service Manual describes the most typical product of this
model. If there are any specific differences between this
.Manual and the servicing unit, please contact Hitachi Denshi

sales office in your area.




"WARNING - THESE SERVICING INSTRUCTIONS ARE FOR USE BY
QUALIFIED PERSONNEL ONLY. TO REDUCE THE RISK OF ELECTRIC
SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN CONTAINED IN
THE OPERATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO
S0."
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1. SPECIFICATIONS

The following specifications are applicable to the vVC-6025,

and VC-6045 oscilloscopes unless otherwise noted.

o CRT
Graticule: 6-inch, with internal graticule
0%, 10%, 90% and 100% markers
8 x 10 DIV (1 DIV = 1cm)
Phosphor: B31

Accelerating potential:17 kV approx.

(12 kV approx. for the vC-6025)

External intensity
modulations: Coupling: DC coupling

Voltage: 5 V or more
Maximum input voltage:

30 V (DC+AC peak) or 30 Vp-p AC at
1 kHz or less

Bandwidth: DC te 5 MHz

o VERTICAL DEFLECTION SYSTEM

Sensitivity: 2 mV/DIV to 5 V/DIV 13%
{switchable in 11 steps}
Continucously variable
Bandwidth: DC to 100 MHz -3dB
(DC to 50 Hz -3dB for the VC-6025)
2 mv/DIV : DC to 20 MHz -3dB
(DC to 10 MHz -3 dB for the V(C-6025)
AC low pass : 10 Hz ~3 dB
Rise time: 3.5 ns approx.
2 mvV/DIV : 17.5 ns approx.
(35 ns approx. for the VC-6025)

Delay time: Leading edge can be monitored



Maximum input

voltage: 400 V (DC+AC peak} at 1 kHz or less
Input coupling: AC, DC, GND

Input impedance: 1 M *1.5%, 23 pF +3 pF

Digplay modes: : CH1, CH2, DUAL, CHOP

(250 kHz approx.),

ADD (DIFF mode can be established
when the CHZ is in the INVERT mecde.)

Bandwidth limiting

function: 20 MHz (10 kHz for the VC-6025)
Polarity selection +, - (CH2 only)
Common-mode rejection _
ratio: 20 4B minimum at 20 MHz
X-Y operation: REAL TIME mode: X-axis,
Y-axis selectable
STORAGE mocde: X-axis = CH1
Y-axis = CH2
Sensitivity: X axis: CH1, CH2 2 mV to 5 V/DIV 5%
EXT 0.1 V/DIV £5%
EXT+10 1 V/DIV 5%
Y axis: 2 mV to 5 V/DIV +3%
Phase error: 3° or less from DC to 50 kHz
X bandwidth: DC to 500 kHz (-3 d4dB)

HORIZONTAL DEFLECTICON SYSTEM

Sweep time
* REAL TIME mode

A(main) sweep: 50 ns/DIV to 0.5 s/DIV
Continuously variable (UNCAL)
B(delay) sweep 50 ns/DIV to 50 ms/DIV
* STORAGE mode
A({main) sweep: 50 ns/DIV to 50 s/DIV

50 ns/DIV to 2 pus/DIV available



only for a repetitive waveform

0.2 s/DIV to 50 s/DIV only for

ROLL mode
B(delay) sweep: 2.5 us/DIV to 50 ms/DIV
(5 us/DIV to 50 ms/DIV for the VC-6025)
Accuracy: X1: £3%, X10 MAG: £4%
Holdcff time: Variabhle
Delay time: 1 us to 5s
Delay jitter: 1/20,000 or less
Sweep magnification: X10
Maximum sweep rate: 5 ns/DIV

Alternate separation: Variable (REAL TIME only)
Trigger lock function: Provided

Auto range function: Provided

o TRIGGERING

Trigger mode: Trigger, auto trigger

Trigger source: CH1, CH2, EXT {AC,DC,DC+10)}, LINE

TV trigger: Exclusive sync separator circuit
provided

Sensitivity: SYNC signal
INT: 1 DIV or more
EXT: 200 mVp-p or more

Trigger
sensitivity:

NORM mode:

C to 20 to 100 MHz
Frequency | g wmye | (20 to 50 MHz
for the VC-6025}

INT 0.35 DIV 1.5 DIV

BT 50 mv 150 mv




AUTO mode:

Trigger level
variable range:

Slope:

External input:

o READOUT FUNCTION

Panel setting
display:

o CURSOR READOUT

Function:

30 to | 100 Hz | 20 to 100 Mz

Frequency | 100 oz to (20 to 50 MHz
20 MHz | for the VC-6025)
INT 1.5 DIV | 1 DIV 1.5 DIV
EXT 150 mv | 100 mV 150 mv

AUTOﬁ Automatically corresponds to
the trigger signal

NORM:

INT: +4 DIV or more

EXT: +0.4 V or more

EXT+10:24 V or more

., -

Impedance: 1 MQ +5%, 25pF 6 pF
Voltage: 400 V (DC+AC peak) at 1 kHz

Vertical axis: V/DIV, UNCAL,
probe conversion

Sweep speed: S/DIV, UNCAL, MAG
{converted value)

Other: Delay time, X-Y, TRIGGER,
No. of averaging

Voltage difference AV : A-REF
Time difference AT : A-REF
Freguency 1/AT : A-REF




o EXTERNAL OUTPUT

Trigger signal out: OQutput voltage : 25 mV/DIV approx.
(Full scale on the CRT)
50-ohm termintation

Frequency respconse: DC to 10 MHz
(-3 4B)

Output impedance : 50 ohms approx.

o CALIBRATOR

Waveform: 1 kHz *20%, square wave

Voltage: 0.5V £1%

DIGITAL STORAGE FUNCTIONS

¢ WAVEFORM DATA STORAGE

Memory capacity
Display memcory: 1000 words x 4

Save memory: 1000 words x 2
Acquisgition
memory : Single trace 2.5 ys/DIV to 50 s/DIV

--— 4000 words
(5 us/DIV to 50 s/DIV
-—-- 2000 words for

the VC-6025)
50 ns/DIV to 2 us/DIV
--- 1000 words
Dual trace 2.5 us/DIV to 50 s/DIV

--- 2000 words/CH

5 us/DIV to 50 s/DIV

--~ 2000 words/CH for
the VC-6025



50 ns/DIV to 2 us/DIV
-—— 1000 words/CH

Vertical resolution: 8 bits/10 DIV
Horizontal resolution: 100 data/DIV

Maximum sampling rate:

vC-6045: 40 Msps, one-channel sampling
40 Msps, two-channel alternate
sampling

VC-6025: _ 20 Msps, two-channel alternate
sampling
Sampling rate depends on the time
range.

Maximum storage frequency:
A single-shot signal
{Maximum amplitude error

30% or less): 5 MHz

A repetitive signal:
vC-6045: 100 MHz (20 MBz at 2 mV/DIV)
VC-6025: 50 MHz (10 MHz at 2 mV/DIV)

o DATA ACQUISITION

NORM storage mode: Updates a picture on the CRT at each
triggering.

AVG mode: Averages input signals by the selected
number of sweeps and displays the
result after the averaging has reached
the selected number.

{Number of average: 4 or 16}

ROLL mode: Shifts data from right to left contin-
uously on the CRT. (The updating
point is the right end.)

HOLD mode: Holds the waveform displayed on the CRT.

SINGLE sweep: Performs an operation of the NORM
storage, or AVG mode once at each

pressing the SINGLE RESET switch in
the HOLD mode, and updates a picture.



DATA SAVE:

Up to two waveforms can be saved.
Two
displayed with the two sampling

stored waveforms forms

forms.

PRETRIGGER:

PLOTTER OUTPUT:

Variable {in 0.1

Hard

DIV steps)

copy is available by

through RS5-232C,.
6 colors are switchable.

EXT INPUT:

Provided with the RS-232C interface as

standard.

MAGNTFYING DISPLAY:

MEMORY BACK-UP:

POWER SUPPLY

Voltage:
Frequency:

Power consumption:

ENVIRONMENT

Operating temperature:
Operating humidity:
Specification guaranteed
temperature:

Safe storage temperature:

Safe storage humidity:

A storage waveform

magnified
horizontal direction.

Only a save memory can be
up for approx. 48 hours.

90 V to 250 v AC
48 to 440 Hz
50 W approx.

0 to 40 °c
45 to 85%

10 to 35°C
-20 to +70°C
35 to 85% (70% or less

the

up to 10 times in

in the
ambient temperature of 50°C)



o DIMENSIONS AND WEIGHT

Dimensions:

Weight:

275(W) x 130(H) x 360(D) mm
ApPprox.

(10.8(W) x 5.1(H) x 14.2(D) in.
approx.)

7 kg approx. (15.4 lb. approx.)



2. ACCESSORIES

3.

The VC-6025/VC-6045 Digital Storage Oscilloscopes are shipped
with the following standard accessories: '
2 Probes (AT-10AP1.5)

1T AC Power Cord

1 Operation Manual

1 Fuse (22)

PREVENTIVE MAINTENANCE

Preventive maintenance, when performed on a regqular basis,
can prevent instrument breakdown and may improve the relia-
bility of +the oscilloscope. The severity of environment
to which this instrument is subjected will determine the
fregquency of maintenance. A convenient time to perform
preventive maintenance 1is preceding recalibration of the

instrument.

Disassembly

Remove the top cover and the bottom cover of the instrument.
Most of the internal parts of the instrument are now accessi-
ble. 1If access to the front of the circuit boards are neces-
sary, remove the knobs from the external control shafts on
the board.

Cleaning

The instrument should be cleaned as often as operating
conditions require. Accumulation of dirt in the instrument
can cause component breakdown.

The covers provide protection against dust in the interior of
the instrument. Loose dust accumulated on these covers can

be removed with a soft cloth or small brush.



Dirt that remains can be removed with a soft cloth dampened
in a mild detergent and water solution. Abrasive cleaners
should not be used. Cleaning the interior should only be
occasionally necessary. The best way to clean the interior
is to blow off the dust with a dray, low-velocity stream of
air. A soft-bristle brush or a cotton-tipped applicator 1is
useful for cleaning in narrow spaces or for cleaning more

delicate components.

Visual Inspection

The instrument should be inspected occasicnally for such
defects as broken connections, improperly seated transistors,
damaged circuit boards, and heat-damaged parts. The correc-
tive procedure for most visible defects is apparent; however,
particular care must be taken if heat-damaged components are
found. Overheating usually indicates other trouble in the
instrument; therefore, correcting the cause of the overheat-

ing is important to prevent recurrence of the damage.

30



4. CALIBRATION

Hitachi Denshi provides complete 1instrument repair and
calibration. Contact your local Hitachi Denshi office or

representative.
4.1 Calibration interval

To maintain instrument accuracy, perform the calibration of
the VC-6025/6045 at least every 1000 hours of operation or

every six months 1if used infrequently.
4.2 Test equipment required

The test equipment and accessories listed in Table 4-1 or
equivalent are required to perform the calibration of the
VC-6025/6045. The minimum specifications required for
accurate calibration are alsoc listed. All the test equip-
ment is assumed to be correctly calibrated and operate
" properly within the listed specifications. It 1is recom-
mended to use the test equipment which exceeds the listed
specifications. Operating instructions for the test eguip-
ment are not given in this procedure. Refer to the instruc-

ticon manual for the test equipment for more information.
4.3 Preliminary procedure

This instrument should be calibrated at an ambient temper-

ature of +20°C (:5°C) for the best overall accuracy.

(1) Connect the instrument to AC line voltage, 50 Hz to
400 Hz line source.

(2) Set the instrument controls as given in the Preliminary
Contrel Settings. Allow at least fifteen minutes of
warmup before proceeding.

{3) See the Adjustment Locations in Section 6.

11
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Table 4-1

TEST EQUIPMENT AND ACCESSORIES REQUIRED

Description

Specifications

Applications

Examples of
Applicable
Test Equipment

1 | constant Amplitude |Reference frequency: 50 kHz, Check horizontal, TEKTRONIX R
Signal Generator Maximum frequency: 150 MHz, vertical and trig- SG503
Amplitude: variable ger bandwidths.
2 | standard amplitude |Amplitude accuracy: 0.25%, Check horizontal TEKTRONIX
Calibrator Variable amplitude: 5 mV to and vertical gains. PG506
40 v, Frequency: 1 kHz
sguare wave
3 | Sgquare-wave variable frequency: 10 Hz to | Check prcbe and TEKTRONIX
Generator 1 MHz, Output amplitude: vertical compensa- PG506
10 mvV to 100 V tion.
4 | Digital Multimeter |[Accuracy: 0.1% Check power supply.| TEKTRONIX DM501A
5 | bigital Fregquency Accuracy: 0.1% Check CAL
Counter frequency.
6 | Time Mark GeneratorjAccuracy: 0.1% Check sweep time. TEKTRONIX TG501
7 | Cable Impedance: 50 ohms, Type: This cable is used [Hitachi
RG-58/U, Length: 42 inches, for almost all Part No. 4202
Connectors: BNC adjustment.
8 | Termination Impedance: 50 ohms, Check vertical
Connectors: BNC Feed through | amplifier
compensation,
9 | Attenuator Ratio: 10X, Connectors: BNC, | Check vertical
Impedance: 50 ohms amplifier
bandwidth.
10 | T-Connector Connectors: BNC Check X-Y Hitachi

operation.

Part No.1301




4.4 Preliminary control settings

Set the instrument controls as

calibration procedures.

follows, when starting the

CHZ | Midrange

Controls Setting Controls Setting
POWER QFF AC-DC CH1 | Any position
CH2 | Any positicn
FOCUS Midrange
: GND CH1 | GND
TRACE ROTATION Any position CH2Z | GND
INTEN CCW SELECTOR Any position
READOUT INTEN CCW VARIABLES Any position
V. POSITION CH1 | Midrange TIME/DIV Any position

H MODE A
V. VAR CHI1 CW (CAL}
CH2 | CW (CAL) vV MODE CH1
Note:
CW: Clockwise H MODE: Horizontal mode
CCW: Counterclockwise V MODE: Vertical mode

After completion of the above settings, turn the POWER
INTEN and READOUT INTEN

control to ON, and set the

controls to any position.

4.5 Initial starting procedure

{1) Turn instrument POWER on.

(2} Allow a few seconds for the cathode ray tube (CRT) to

warm up. A trace will appear on the display of the

CRT.

{3} If trace does not appear, increase the intensity by the

INTEN control clockwise rotation until the trace is

easily observed.

(4) Adjust FOCUS control for optimum focus.
(5) Adjust POSITION controls to center the trace if neces-

Sary.

13



POWER SUPPLY

+12 V ADJ RVi506 (PEF-784)

Measure the voltage on pin 3 of connector P1501 on the
PEF-784 board with a digital voltmeter, and adjust RV1506
so that the voltage is +11.975 to +12.025 V.

CRT BIAS RV1042 (PEF-784)
a. Set:
MODE: CH1
SOURCE OR X : CHZ
GND {CH1, CH2): ON (Push-in)
H MODE: X-Y {Simultaneously push ALT and B.)
SELECTOR: H POS
EXT INPUT
(for X signal): No signal
b. DPosition a spot at the center on the CRT screen by the

Note:

14

CH1 POSITION (vertical position and the VARIABLES

controls,)

When the SELECTOR selects H P0OS, the VARIABLES control

is used as a horizontal position control.

Adjust the INTEN control so that the voltage on Z OUT
CHECK on the PEF-784 board is +15 V.
Adjust CRT BIAS control RVi042 just before the spot
starts to appear on the screen.
adjust the INTEN contrel and verify that the spot
starts to appear within the range (as illustrated
below.}

INTEN



TRACE ROTATION RV1606 (Front Panel)

d.

Set:
TIME/DIV: A: 1 ms
H MODE: A
vV MODE: CH1

Adjust the horizontal position until the left end of
the trace is lined up with the center of the leftmost
vertical graticule line on the screen.

Adjust the TRACE ROTATION control on the front panel so
that the trace is parallel with the horizontal grati-
cule line.

Repeat b and ¢ alternately until the trace is aligned

with the center horizontal graticule line.

ASTIG RV1281 (PEF-784)
FOCUS RV1607 {Front Panel)

=

b.

Ca

Set:
CH1 GND: ON (Push-in)
CH2 GND: ON (Push-in)
H MODE: X-Y (Simultaneously push ALT and B.)
SOURCE OR X: CH1
BW LIMIT: ON

Locate a spot as illustrated in the following figure.
Adjust INTEN control RV1601 (Front Panel) just before
halation starts to occur.

Rotate FOCUS control RV1607 (Front Panel) fully clock-
wise.

Adjust ASTIG control RV1281 (PEF-783) so that the spot
is a circule as true as possible.

Adjust FOCUS control RV1607 (Front Panel) to obtain the

smal lest spot.

15



Spot — l=—— Screen
2div

2.5div \

(5) FOCUS CENT RV1253 (PEF-784)
a. Perform adjustment (:) .
b. Set the FOCUS control to the mechanical mid-position.
c. Adjust FOCUS CENT control RV1253 (PEF-784) to obtain
the samllest spot.

~. The center ol screen

HORIZONTAL

Press AUTO of the TIME/DIV switch while holding the SELECTOR
downward (W) so that the sweep circuit operation 1is 1initia-
lized. Then, proceed the following adjustment. (The adjust-
ment in the X-Y mode is simultaneocusly performed.)

(:) H GAIN RvV834 {PEF-782)

a. Set:
CH2 AC/DC: AC
CH2 VOLTS/DIV: 10 mvV (CAL)
H MODE: X-Y
V MODE: CH1
SOURCE OR X: CHE2
CH? GND: GND (Push-in)

b. Connect a 50 mV square wave to the CH2 INPUT connector.
c. Adjust H GAIN control RV834 (PEF-782) so that the

distance between the spots on the CRT is 5 div.

(:) 1 ms/div ADJ RVB801 (PEF-782)
a. Set:

16



V MODE: CH1

CH1 AC/DC: DC

H MODE: A

A TIME/DIV: A =1 ms

CH! input: 1 ms time mark signal from a time

mark generator

- INTEN: As required
READQUT INTEN: As required
x10 MAG: OFF

b. Align the 1st time marker with the zeroth (leftmost)

vertical graticule line.

Note: This adjustment is performed by moving the horizontal
position by the VARIABLES control with H POS selected
by the SELECTOR.

¢. Adjust 1 ms/div ADJ control RV801 (PEF-782) so that the
11th time marker is aligned with_the 10th (rightmost)
vertical graticule line.

Align
1 : ! —f -

0Oth vertical [/

graticule line ' f ;L\\
Ll
1strnarker//

j\\11th:narker
10th graticule line

x10 MAG GAIN RV844 (PEF-782)

a. Set:
VY MODE: CH?
CH1 AC/DC: DC
H MODE: A
CH1 input: 1 ms from the time mark generator
INTEN: As required
REDQUT INTEN: As reguired
%10 MAG: ON
A TIME/DIV: A % 0.1 ms (since the x10 MAG control

is ON)

17



MAG

a.

Align the lst time marker with the zeroth {leftmost)
vertical graticule line.

Adjust MAG GAIN control RVB44 (PEF-782) so that the
11th time marker is aligned with the 10th (rightmost)

vertical graticule line.

CENT RV831 (PEF-782)
Set:

Same as adjustment - a.
Adjust the horizental position, and align the rising
portion of the 2nd time marker with the center vertical
graticule line (6th line from the left).
Adjust MAG CENT control RV831 (PEF-782) so that the
above 2nd time marker is not displaced from the center
vertical graticule line when the X10 MAG switch is set
to off.

H POS START RV807 (PEF-782)

a.

Set the POWER switch to OFF first, and then turn it
back to ON. At this time, leave the controls on the
front panel as they are.

Adjust H POS START RV8B07 (PEF-782) so that the start
point of the sweep is aligned with the leftmost grati-

cule line.

5 ns (V859 (PEF-784)

a-.

Set: A TIME/DIV: A = 50 ns
CH1 input: 10 ns (Fed from the time mark genera-
tor) (When the rate is 10 ns or more,
a sinewave is supplied.}

H PCS: adjust so that the numbers of the
peaks on either side of the center
vertical graticule line are equal

x10 MAG: ON
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Adjust the H POS control so that the numbers of the
peaks on either side of the center vertical graticule
line are equal with the peak of the center wave aligned
with the center vertical graticule line.

Adjust 5 ns CV859 (PEF-784) so that the time (tq and
t,} from the center vertical graticule line to the 2nd

peaks on either side of the center line is egual.

t1 12 |

~ \
\

VERTICAL

@ CH1 DC BAL RV37 (PEF-781)

a.

Set:
v MODE:. CH1
CH1 GND: ON {(Push-in)
CH1 VOLTS/DIV: 2 mV
A TIME/DIV: A =1 ms
CH1 V POSITION: Mid-position
Adjust CH1 DC BAL control RV37 (PEF-781) so that the

displacement of the trace is within x0.1 div when the
CH1 VOLTS/DIV switch is switched between 2 mV and 10 mV.

CHZ2 DC BAL RV137 (PEF-781)
Set:

V MODE: CHZ
CHZ GND: ON (Push-in}
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CHZ

a.

CHI

ad.

CHR

a-.

CH2 VOLTS/DIV: 2 mv

A TIME/DIV: A =1 ms

CH2 V POSITION: Mid-position
adjust CH2 DC BAL control RV137 (PEF-781) so that the
displacement of the trace is within 20.1 div when the
CH2 VOLTS/DIV switch is switched between 2 mv and 10 mV.

POS CENT RV162 (PEF-781)

Set:
vV MODE: DUAL
vV POSITION: Mid-position
(CH1, CHZ2)
GND (CH1, CH2): ON (Push-in)
A TIME/DIV: A =0.,1 ms

adjust CH2 POS CENT control RV162 (PEF-781) so that the
trace does not move when CH2 INV control 81611 { PEF-
783} is turned on and off.

POS CENT RV62 (PEF-781)

Set:
V MODE: DUAL
CH2 V POSITION: As set in - a.
CH2 GND: ON (Push-in)

Adjust CH1 POS CENT control RV62 (PEF-781) so that the
trace is aligned with the CHZ trace (See item (:) ).

Y CENT RV574 (PEF-785)
Set:
Turn the POWER switch to OFF first, and then Dback

to ON to initialize the microcomputer.

CHR INTEN: As appropriate
YV MODE: CH1

CH1 VOLTS/DIV: 10 mV

(H MODE: A)
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SELECTOR: AV of MEASURE
When power 1is turned on, H POS is automatically
set. Consequently, when the SELECTOR switch is
lowered one step further, MEASURE is selected
(the LED 1lights) and f‘\V is displaved on the
screen. (If the SELECTCR switch is lowered one
more step, AT is displayed on the screen with
the MEASURE LED lit. If the switch is lowered
one more step, 1/,T is displayed on the screen.)
VARIABLES: Do not touch to avoid a possible
movement of the cursors.
Verify that the "AvV=60.00 mV" is displayed at the top
left of the screen.
Adjust CHR Y CENT RV574 (PEF-785) so that the cursors

are at the same distance from the center of the screen.

Cursor
_________ T--
d1
: ~— Center of screen
_ Cuwrsor %%
' d1=d2

Y GAIN RV576 (PEF-785)
Set:
Same as (1).
Adjust CHR Y GAIN RV576 (PEF-785) so that the distance
between the two cursors is 6 div.

Cursor

_____________ B
6DIV

___CQumser 4

21



CHR Y CENT RV574 (PEF-785)
Since the CHR Y GAIN adjustment is related to the CHR ¥
CENT adjustment, adjust the CHR Y CENT adjustment described

in again.

CH1 DC GAIN RV30 (PEF-781)

a. Set:
VERT MODE: CH1
CH1 VOLTS/DIV: 10m V/DIV
TIME/DIV: A =1 ms
CH1 AC-DC: DC
CH1 input: 7 kHz, 50 mVp-p sSguare wave

(from the Tektronix's pulse generator
PG-506 or eguivalent)
Set the PG-506 in the FAST RISE mode
and connect the output (1 kHz square
wave) in the 50-ohm termination.
(In the FAST RISE mode, a waveform
with a flat top is ensured.)
b. Adjust the pulse generator so that the amplitude of the
' square wave 1is appprox. 5 div at the center on the
screen. (50-ohm terminated)
c. Adjust CH1 DC GAIN control RV30 (PEF-781} so that the
square wave is flat at top.

///
1 \.\

-

CH2 DC GAIN RV130 (PEF-781)
a. Set:

VERT MODE: CH2
CH2 VOLTS/DIV: 10mV/DIV
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A TIME/DIV:
CH2 AC/DC:
CHZ input:

A = 2 ms
DC
Same as CH1 input or eguivalent

Adjust the pulse generator so that the amplitude of the

sguare wave is approx. 5 div on the screen.
Adjust CH2 DC GAIN control RvV130 (PEF-781) so that the

square wave is flat at top.

(:) V GAIN RV505 (PEF-785).... Total gain control common to CHI

Set:
MODE:
SOURCE OR X:
TRIG MODE:

CH1 VOLTS/DIV:
A TIME/DIV:
CH1 input:

and CH2

CH1

CH2

AUTO (Free-running scan)

Normally free-running scan is per-
formed 1in the AUTO mode unless the
trigger 1level is at the fringe of
triggering. If the free-running
scan 1s not performed, adjust the
TRIG LEVEL control.

10 mvV

A = 0.1ms

1 kHz, 50 mVp-p square wave for
calibration (from PG-506 on equiva-

lent) (50-ohm termination open)

Adjust V GAIN control RV502 (PEF-785) so that the

amplitude of the square wave is 5 div at the center on

the screen.

Trace

Trace

5DIV
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(:) CE2 GAIN control RV133 (PEF-781)

d. Set:

MODE: CH2

SOURCE OR X: CH1

TRIG MODE: AUTO (Free-running trace)
CH2 VOLTS/DIV: 10 mV

A TIME/DIV: A = 0.1ms

CHZ input: Same as CH1 input (:)

b. Adjust CH2 GAIN control RV133 (PEF-781) so that the

amplitude of the square wave i1s 5 div at the center on

the screen.

(:) CH1 HF COMP

a. Set:

Trace

5DIV
Trace v

CV517, CV556, CV515 (PEF-785)

V MODE: CH1

CH1 AC/DC: DC

CH1 VQLTS/DIV: 10 mvV/DIV

CH1 input: - Tektronix's pulse generator PG506 or

equivalent when the PG506 is in the
FAST RISE mode, a sguare wave (Trg¢l
ns) is obtained. Connect this signal

to CH1 in 50-ohm termination.

b. Adjust CvV517 so that the amplitude around the rising edge

is minimum.

24
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¢. Adjust CV515 so that the portion near 20 ns is flat.

/r Fla,t

o~
P

T | J
~ /

20ns

d. Adjust CV556 so that the midway point between the rising
edge and 20 ns is flat.

Flat
L
s’ \

L
» 7

R

20ns

e. Adjust CV517 so that the portion near the rising edge 1is
flat.

——— Flat
.'/ v a
\ f

e

20ns
CH2 HF COMP CV160 (PEF-781})
a. Set:
V MODE: CH2
CH2 AC/DC SW: DC
CH2 VOLTS/DIV: 10 mV
CH2 input: Same as CH1 input {23
b. Adjust V160 (PEF-781) so that the rising portion is

flat.
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ATT CvV4, CV5, CV14, CVi5 (PEF-781)
Attenuation characteristics
Connect the output of the PG-506 directly to CHI.
Set:
vV MODE: CH1
CH1 input: Place the PG-506in the HIGH AMPLITUDE
range and connect the output (10 kHz
square wave) to CHI. |
Set CH1 VOLTS/DIV to 0.1 V. (CH1 ATTN is set to 210.)
Adjust the output amplitude control of the PG-506 so that
the amplitude of the waveform is approx. 5 DIV.
Adjust CV5 (PEF-781) so that the top of the waveform is

as flat as possible.

Set CH1 VOLTS/DIV to 1 V. (CH1 ATTIN is set to #100.)
Adjust the output amplitude control of the PG-506 s0
that the amplitude of the waveform is approx. 5 DIV,
adjust CvV15 (PEF-781) so that the top of the waveform

igs as flat as possible.

Input capacitance
Connect the output of the PG-506 to CH1 by a 10:1 probe.
Set:
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b.
C.

d.

vV MODE: CH1
CH1 1input: Place the PG-506 in the HIGH AMPLITUDE
range and connect the output (10 kHz
square wave) to CH1 by the 10:1 probe.
Same as b of (1).
Same as c of (1).
Adjust CV4 (PEF-781) so that the top of the waveform is
as flat as possible.
Same as e of (1).
Adjust the output amplitude adjustment of the PG-506 so
that the amplitude of the waveform is 1 to 2 DIV on the
screen.
Adjust CV14 (PEF-781) so that the top of the waveform
is as flat as possible.

CH2 ATT CV104, CV105, CV114, CVi15 (PEF-781)
Same as (:) except that the Vv MODE input and the VOLTS/DIV
settings are changed to CH2.

Cv104 corresponds to Cv4 of (:).
CV105 corresponds to CV5 of (:) .
Cv114 corresponds to CVi4d of (:) .
CV115 corresponds to CV15 of (:) .

@ TRIG SIG OUT DC LEVEL RV320 (PEF-781)

a.

b.

Ca

Set:
SQURCE OR X: CHI1
CH1 GND: ON (Push 1in)
Connect the digital voltmeter or the oscilloscope to
TRIG SIGNAL OUT J301.
Adjust RV320 (PEF-781) so that the output voltage is

zero volts.

The following procedures ( ; and .) are needed for

the adjustment of the frequency response of the amplifier 1in
the TRIG system.
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INT HF COMP (V305 (PEF-781)

2. Set:
H MODE: X-Y

SOURCE OR X: CH1 (The signal connected to CHI
enters the X-AMP.)

vV MODE: CH2 (To prevent beam from

deflecting

in the wvertical direction,

no-signal CH2Z,

not CH1 with the

signal connected,

CH1 VOLTS/DIV:10 mV

ig selected.)

CH1 input: when the PG-506 is in the FAST RISE

mode, a 10 kHz square wave (Trgl ns)

is obtained. Connect this signal to

CH1 in 50-ohm termination.
b. Adjust the output control of the PG-506 so that the trace

of approx. 5 DIV is displayed in the horizontal direction

of the screen.

c. Adjust INT HF COMP CV305 (PEF-781) so that both ends

the trace is as small as possible.

o s ——
\_k }_

Bright portions

f .4 _1::‘\!
-..K /«.-

As small as possible

EXT 1/1 HF COMP CV306 (PEF-781)

A. Set:
SOURCE OR X: EXT DC

EXT INPUT input: Same as CH1 input of

k., Same as b of
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EXT

a.

Adjust EXT 1/1 HF COMP (V306 (PEF-781) so that both

ends of the trace are as small as possible.

1/10 HF COMP CV307 (PEF-781)
Set:
SOURCE OR X: EXT DC 10
Other settings are the same as .
Adjust the output contrel of the PG-506 so that the

trace of approx. 1 DIV is displayed in the horizontal
direction on the screen,
Adjust EXT 1/10 HF COMP CV307 {(PEF-781) so that both

ends of the trace are as small as possible.

TRIG (+) PEAK RV685 (PEF-782)

=1

Set:
SOURCE OR X: CH1
V MODE: CH?1
TRIG MODE: - A = 20 us

CH1 VOLTS/DIV: 10 mV or 20 mV

SLOPE: ©

TRIG LEVEL: CW

CH1 input: Square wave of approx. 50 kHz
(4 DIV amplitude on screen)

The trigger point is changed as shown in dotted 1lines
by the TRIG + PEAK controcl. Adjust TRIG +  PEAK
RV685 (PEF-782) so that the trace is triggered at as

high a point as possible.

@ TRIG () PEAK RV675 (PEF-782)

a.

Set:
SLOPE: S
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b.

TRIG LEVEL: CCW
Other settings are the same as (:) .

Adjust TRIG - PEAK RV675 (PEF-782) so that the trace

triggered at as low a point as possible.

External output

PROBE ADJ RV1303 (PEF-785)

Measure

the PROBE COMP output at J502 by the digital

is

voltmeter, and adjust PROBE ADJ RV1303 (PEF-785) for 0.250 V.

CHR X

CHR X CENT RV876 (PEF-782})

a.

Set:

Turn the POWER switch to off first, and then back
to on to initialize the microcomputer.
READOUT INTEN: As appropriate

SELECTOR: AT of MEASURE (Refer to SELECTOR of

‘Ib a.)

VARIABLES: Do not move.

verify that "8.00 ms" is displayed on the top left of

the

screcn.

Adjust CHR X CENT RV876 (PEF-782) so that the distances

between the center of the screen and the curscrs are

equal.
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@ CHR X GAIN RV884 (PEF-782)

a. Set: Same as (1).

b. Adjust CHR X GAIN RV884 (PEF-782)} so that the distance

NOTE:

between cursors is 8 DIV.

Curser Cursor

When the power switch of this instrument is turned on, the
time base calibration and the diagnesis of the sweep
circuit operation are performed by the built-in micro-
computer.

If the result is normal, YCALIBRATION-COMPLETED" is
displayed on the CRT 20 seconds after the power has been
turned on, and the instrument is placed in the standard
state.

If the result is not normal, "CALIBRATION-FAILED AT SWEEP
CKT (or CYCLE CKT)" is displayed. When the power switch
is turned on after storage in a low temperature, allow
several minutes until circuits become stable. Then turn
off the power switch and turn on the switch again.

If "CALIBRATION-COMPLETED" is displayed, the operation is
normal. If "CALIBRATION-FAILED AT SWEEP CKT" is displayed
again, check the sweep circuit (PEF-782 or PEF-837.)
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5

STCRAGE

V CENT (STORAGE Y CENT) RV5501 (PEF-880)
a. Set:

STORAGE: ON (LED blinks and the storage mode is
established.)

MEASURE: AV cursor
b. Adjust RVS5501 so that the two cursors are positioned
symmetrically with respect to the horizontal center line
on the CRT,

V GAIN (STORAGE Y GAIN) RV5502 (PEF-800)
a. Set: Same as
b. Adjust RV5502 so that the distance between the two

cursgors is 6 divisions.

c. Perform the adjustment menticned under again.

H CENT (STORAGE X CENT)} RV5503 (PEF-880)
a. Set:

STORAGE: ON (LED blinks and the storage mode is
selected.)

MEASURE: AT cursor
b. Adjust RV5503 so that the two cursors are positiocned
symmetrically with respect to the vertical center line
on the CRT.

H GAIN (STORAGE X GAIN) RV5504 (PEF-800)

a., Set: Same as

b. Adjust RV5504 so that the distance between the cursors
is 8 divisions.
c. Perfrom the adjustment mentioned under again.
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S/H ADJ (S/H BALANCE) RV8060 (PEF-880)

a. Set:

STORAGE: OFF (LED goes off and the RTO mode

is established.)

Input coupling: GND (The GND switch is pushed in.)

V MODE: CH1

CH?1 V POSITION: Align the trace with the center
graticule on the CRT. (Fix this
control, )

STORAGE: ON {(LED blinks and the storage mode

is established.)

b. Measure the voltage difference between DC LEVEL 1 and DC
LEVEL 2 on the PEF-883 through the two guide holes (DC
LEVEL 1 and DC LEVEL 2 are silk-screened) on the PEF-
880, using the digital voltmeter.

c. Adjust RV8060 so that the above voltage difference is
less than 10 mv.

EQS CENT (Equivalent sample start poiknt) RV5301 (PEF-880)
a. Set:
STORAGE: ON (LED blinks and the storage mode
is established,)

A TIME/DIV: A = 50 ns

VvV MODE: CH1
Input ccoupling: GND (The GND switch is pushed in.)
TRIGGER MODE: AUTO

b. Measure the voltage waveform on R5313 by the oscillo-
scope, and adjust RV5301 so that the sweep start voltage
becomes 0.1 V.

Not silk-screened (equivalent sample gain) RV5302 (PEF-880)
a. Set:
Input coupling: Dc {The AC/DC switch is pused in.)
Other settins are the same with .
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b. Connect the 50 ns marker to CH1 INPUT and trigger the
signal by adjusting the TRIGGER LEVEL.
(The markers stop.)

c. Adjust RV5302 so that the distance between the first and

last markers is 9 divisions.

AD1 GAIN (CH1 A/D GAIN) RV5201 (PEF-800)

a. Set:
SOURCE OR X: CH1 (The trigger source is CH1.)
V¥V MODE: CH1
CH1 VOLTS/DIV: 10 mV
A TIME/DIV: A = 1ms

Input signal: Calibration sgquare wave (1 kHz, 50 mV)

SMOOTH: OFF (Display "SMOOTH" by the MENU
switch and "SMOOTH OFF" by the
VARIABLES contrtol.)

b. Establish the RTO mode, and verify that the amplitude is
5 divisions in the RTO mode.
¢. Establish the STORAGE mode, and adjust RV5201 so that

the amplitude is 5 divisions on the CRT.

aD1 NORM OFFSET (CH1 A/D COFFSET) RvV5202 (PEWF-880)
a. Set:
TRIGGER MODE: AUTO
Other settings are the same with -
b. Establish the RTO mode, and set the input coupling mode
to GND.
c. Position the trace at the center of the CRT by CH1 V
POSITION.
d. Establish the STORAGE mode and adjust RV5202 so that the
trace is positioned at the center of the CRT.
e. Establish the RTO mode again, and verify that the trace
is positioned at the center of the CRT.
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AD2 GAIN (CH1 A/D GAIN) RV5251 (PEF-880)

a. Set: _
SOURCE OR X: CHZ (The trigger source is CH2.)
V MODE: DUAL
CH1 input coupling: GND {The GND switch is pushed in.)
CH2 VOLTS/DIV: 10 mv
A TIME/DIV: A =1 ms
CHZ INPUT: Calibration square wave
(1 kHz, 50 mV)
SMOOTH: OFF (Display "SMOOTH" by the MENU

switch and "SMOOTH OFF" by the
VARIABLES control.)
b. Establish the RTO mode, and verify that the amplitude is
5 divisions on the CRT.
c. Establish the STORAGE mdde, and adjust RV5251 so that

the amplitude is 5 divisions on the CRT.

AD2 OFFSET (CH2 A/D OFFSET) RV5252 (PEF-880)

a. Set: Same as

b. Establish the RTO mode, and set the CH2 input coupling
mode to GNd.

¢. Establish the STORAGE mode, and adjust RV5252 so that
the trace is positioned at the center of the CRT.

d. Establish the RTO mode again, and verify that the trace
is. positioned at the center of the CRT.

AD1 EQ OFFSET (equivalent sample OFFSET) RV5203 (PEF-880)
a. Set: Set to the state that the adjustment of 46 has
finished.
b. Set the A TIME/DIV to 2 us/DIV.
¢. Adjust RV5203 so that the trace is positioned at the
center of the CRT.
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Check of the freguency characteristics in the eguivalent
sampling mode (no controls)

(1) Overshoot

a. Set:
V MODE: CH1
CH1 VOLTS/DIV: 10 mv
CH1 input coupling: DC (The AC/DC switch is pushed
in.)
A TIME/DIV: A= 0.1 us
SOURCE OR X: CH1
TRIGGER SLOPE: ©
CH1 INPUT: Connect the 1 MHz sguare wave

(Tr<i ns) from the Tektronix
PG-506 or equivalent to the
instrument and adjust the PULSE
AMPLITUDE control on the PG-506
so that the amplitude is 5 divi-
sions on the CRT.

STORAGE: ON (LED blinks, and the storage
mode is established.)

x10 MAG: ON
b. Adjust the TRIGGER LEVEL control so that the square wave
is displayed on the CRT.
c. Verify that the overshoot is within $4% (x0.2 divisions).

(2) Rise time

a. Set:
CH1 VOLTS/DIV: 10 mV
A TIME/DIV: A = 2ns
CH1 INPUT: Connect the 50 kHz sine wave from

Tektronix SG-503 or eguivalent to
the instrument, and adjust the OUT-
PUT AMPLITUDE on the S8G-503 so that
the amplitude is 6 divisions on the
CRT.
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b. Set the A TIME/DIV switch toc 50 ns/DIV.

C. VC-6025: Set the output frequency of the SG-503 to 50
MHz, and verify that the amplitude 1is more
than 4.2 divisions.

VC-6045: Set the output freguency of the 8G-503 to 100
MHz, and wverify that the amplitude 1is more

than 4.2 divisions.
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5, DETAILED CIRCUIT DESCRIPTION
5.1 VERTICAL CIRCUIT (@,@,@1/2,@1/3,@1/5, @1/2)

The detailed block diagram of this circuit is shown in Fig.5-7.
The circuit description is made, based on the block diagram and
the schematic diagrams <:>, <:> and <:>. This circuit consists
of the CH1 vertical circuit and the CH2 vertical circuit.

These circuit configurations are almost identical.

COUPLING

The CH1 SIG fed to J1 is routed to the CH1 INPUT COUPLING
circuit, and the input-coupling modes are selected by switches
81 and $11 toc AC, GND, or DC.

1st ATTENUATOR
The CH1 SIG is then fed to the CH1 1ST ATTN (attenuator), and
its signal level is attenuated to 1/1, 1/10 or 1/100.

INPUT AMP

The attenuated CH? SIG is fed to the CH1 INPUT AMP, and 1its
impedance 1is converted (high input impedance and low output
impedance).

The AC component of the CH1 SIG flows from C20 to TR25 to TR40
to TR41 to TR42, while the DC component flows from Rz271 to IC26
to TR28 to TR40 to TR41 to TR4Z.

IC26 is a DC amplifier. TRZ8 is a common-base transistor, and
separates the AC component from the DC component to prevent
them from being loaded to each other. Further, TR28 makes
the load impedance of TR25 (FET) high and makes the gain of the
FET 1.

When an 1input is zero volts, an output should alsc be zero
volts. However, even if an input is zero volts, some offset

voltage appears at the output of an actual DC amplifier.
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CH1 DC BAL RV37 compensates for an offset voltage of IC26. CHI
DC  GAIN RV30 changes the amount of the DC feedback, controls
the DC gain, and matches the DC gain to the AC gain.

Diodes D23, D25, and D26 protect the INPUT AMP against an
excesslive input voltage.

The wvoltage gain of the INPUT AMP is 2.5 times, but it is
switched to 6.25 times by switch S2-3 at the 2 mv/div range.

2nd ATTENUATOR

The output of the CH1 INPUT AMP is fed to the CH1 2ND ATTN, its
signal level 1is attenuated to 1/1, 1/2, 1/4 or 1/10 by the
setting position of the VOLTS/DIV switch. The ocutput impedance
is always 150 Q.

PANEL STATUS

The PANEL STATUS (1) converts the settings of the VOLTS/DIV
switch 82-1, the 1st ATTN switch 82-2 and the 2nd ATTN switch
$2-4/52-3 into the voltage values, and provides the MPU for the
real time oscilloscope (RTO) with the setting of each switch
via I!.

The relationship between the overall gain from J1 to CH1 2ND
ATTN and the setting position of the VOLTS/DIV switch is shown
in Table 5-1.
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Table 5-1

INPUT AMP Overall VOLTS/DIV
VOLTS/ 15T ATTN Gain 2ND ATTN Gain X
DIV Overall Gain
2 mv 1 6.25(x2.5)} 1 6.25 12.5% mv/div
5 mv 1 2.5 1 2.5 12.5 mv/div
10 mv 1 2.5 0.5(+2} 1.25 12.5 mv/div
20 mV 1 2;5 0.25(+4) | 0.625 12.5 mvV/div
50 mV 1 2.5 0.1(%10) | 0.25 12.5 mv/div
0.1 Vv 0.1(%10) 2.5 0.5(%2) 0.125 12.5 mv/div
0.2 V 0.1(%10) 2.5 0.25(%4) | 0.0625 12.5 mv/div
0.5 V 0.1(%10) 2.5 0.1(%10) | 0.025 12.5 mv/div
1V 0.01(%100)}| 2.5 0.5(%2) 0.0125 | 12.5 mv/div
2V 0.01(%100)| 2.5 0.25(34) { 0.00625 [ 12.5 mv/div
5V 0.01(#100)] 2.5 0.1(+10) | 6.0025 12.5 mvV/div

At the CAL position of the CHI

MPU for RTO.

(For details,

VAR contrel,

refer to Figs.,

R52 is shorted. At
the fully CCW position, the output of the CH1 INPUT AMP becomes
less than 1/2.5 times the output at the CAL mode.
The information on the CAL or UNCAL status is also sent to the

5-14 and 5-15.)




V PREAMP

The CH1 SIG from the CH1 2ND ATTN is fed to the CHI V.PREAMP,
where the signal is converted from the single-ended signal to
the paraphase signal, and then fed to the DIODE GATE 1 at the
next stage.

The DC voltage at the TR58 base is changed by CH1 POS RV1604 in
the circuit <C>, and the vertical position of the CH1 SIG is
changed.

TRIGGER PICKOFF

A part of the CH1 SIG from the CH1 2ND ATTENUATOR is fed to the
TRIGGER PICKOFF{1)}, and becomes the CH1 TRIG SIG. The time
constant of the output impedance of the TRIGGER PICKOFF(1) is
egqual to that of the feedback impedance of the TRIGGER AMP in
the next stage (Fig. 5-3). Therefore, the impedance ratio of

the two circuits is always constant independent of frequency.

DIODE GATE

The DIODE GATE 1 is controlled by the CH1 DSP signal from .
When the CH1 DSP signal is L, the CHI SIG passes the DIODE GATE
1, and it is supplied to the DELAY LINE DRIVER at the next
stage.

TR401 is a drive circuit of the DIODE GATE 1, and detects the
operating state of CH1 (whether the CH1 SIG is in the state to
be displayed or not).

TR407 1is a stabilization circuit to prevent a shift of the DC
level caused by the control switch.

In other words, TR407 changes the current flowing 1in TR407
according to the operating states of CH1 and CH2 to maintain
the DC voltages at points (a) and (b) constant.

The CHZ2 SIG is fed to the DIODE GATE 2 via TR SW(1) or TR SW(2).
The polarities of the input and output of TR SW(2) are opposite
to theose of TR SW{l). '
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When CHZ2 INVERT switch $1611 of <:> is switched to the INV side,
the EEE_EEG signal is pulled down by the resisteor in invertor
Ic172, and turned to low. Then, each base of TR175 and TR176
goes high, and TR SW(2) (TR175 and TR176} turns to on. On the

other hand, the TR SW{1) turns to off because the bases of
TR171 and TR172 are low. Thus, the CHZ signalis fed to the
DIODE GATE 2 wvia TR 8W{2), and the display polarity 1is
inverted.

DELAY LINE DRIVER
The signal is then supplied teo the DELAY LINE DRIVER. Because
this driver circuit is a common-emitter vcltage feedback cir-

cuit, the impedance of the input and the output is low.

Flow of V SIG in RTO and DSO modes
The DELAY LINE ocutput signal is routed to the RTO/DSC (digital

storage oscillcoscope) switch of @ via and . When
RTO is selected, the DELAY LINE output is sent back to and
, and amplified by the V.AMP{(1) consisting of TR501 and

TR502. GAIN RV505 adjusts the v. OUTPUT AMP so that its output
is displayed corresponding to the deflection factor set by the
VOLTS/DIV switch.

When DSO 1is selected, the DELAY LINE output is fed to the
sample-and-hold c¢ircuit, the A/D circuit and the D/A c¢ircuit.
Then the signal is routed to the V.AMP (2) as the waveform
signal (Y component) or character signal (Y component) for DSC
from (@) via the DIFF AMP.

The DIFF AMP( Jis a circuit for converting the single-ended
signal 1into the paraphase signal. Because the V.BMP(2) 1is a

parallel feedback amplifier, the input impedance is small.
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CHR-Y(CHST-Y) and A/B SEP BIAS signals

{1) RTO mode
When the horizontal display mode is other than the ALT
sweep, approximately +1 volt is supplied. In the ALT sweep
mode, the +1 volt (for A sweep) and the voltage (for B
sweep) obtained by adding a certain voltage to the +1 volt
are supplied alternately. The A/B SEP operations are
displayed simultaneocusly for CH1 and CH2.
At the timing to display characters on the CRT, the CHR Y
signal (voltage in the Y direction for each dot consisting
characters or cursors) is supplied. '

(2) DSO mode
The voltage 1in the Y direction (CHST-Y) for each dot of

waveforms or characters (including cursors) in the DSO mode.

BWL (Band Width Limiter)
As the BWL circuit is provided between the V.AMP(2) and the
V.OUTPUT AMP, more than 10 MHz for the VvC-6025 and more
than 20 MHz for the V(C-6045 are attenuated under some con-
ditions.
In the RTO mode, whether the signal is routed to the BWL
circuit or not is determined by switch $1612.
The switch is marked "BW LIMIT 10 MHz" for the VC-6025 and
"BW LIMIT 20 MHz" for the VC-6045. When this switch is
pressed in the RTO mode, the BWL(1) for display and the
BWL(Z2) for trigger become on simultaneously.
In the DSO mode, the DSO signal on pin 13 of IC5506 of 14
goes high, and the BWL(1} for display becomes on automati-
cally., When the BWL(2) for trigger becomes on or not is
determined by switch S$1612. In the DSO mode, the output
DSO BWL on pin 9 of IC5506 of 14 goes low only at 2 mV/DIV,
and the BWL(3) of the sample-and-hold circuit becomes on.
The BWL(3) attenuates more than 10 MHz for the VC-6025 and
more than 20 MHz for the VC-6045.
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The signal from the V.AMP (2) is fed to the cascode-
V.OUTPUT AMP, and amplified up to the voltage reguired Ifor

the vertical deflection,.

5.2 CALIBRATOR { <C> 2/2)

For this circuit, refer to Fig.5-1.

1C1301 1is a clock generator, and its oscillation frequency is
determined by R1301, R1302, and C1302. The 2 KkHz frequency
oscillated by R1301, R1302 and C1302 is counted down to 2:1 by
IC1301, and a symmetrical 1 kHz square waveform is fed out from
pin 4 of IC1301. The output level of IC1301 is adjusted by

RV1303 so that the output from PROBE ADJUST J502 becomes 0.5
Vp_pu
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5.3 TRIGGER CIRCUIT ( <:> R <:> 2/5)

The detailed block diagram of this circuit is shown in Fig. 5-3.
TRIGGER SOURCE

The trigger-coupling medes selected by TRIG OR X SOURCE are
CH1, <CHZ, AC, DC, DC:10, or LINE. The TRIC SIG is supplied
from in the CH1 mode, from EI in the CH2 mode, from El
in the LINE mode, and from EXT INPUT J301 in the other modes.

TRIGGER AMP

The TRIG SIG from the TRIGGER COUPLING is fed to the TRIG AMP
and is amplified to the fixed signal level. The polarities at
the input and output of TRIGGER AMP are opposite. The AC com-
ponent of the TRIG SIG flows from TR320 to TR325 to TR330,
while the DC component flows from R320 to IC320 to TR325 to
TR330. TRIG DC BAL RV320 adjusts the offset voltage of IC320,
and the feedback impedance of the TRIGGER AMP consists of R350,
R304, and CV305. For the TRIGGER AMP, refer to TRIGGER PICKOFF
in 5.1 VERTICAL CIRCUIT. The TRIG SIGC from the TRIGGER AMP is
supplied to the TRIGGER SHAPER, {+) PEAX DETECTOR, (-) PEAK
DETECTOR, and AMP(1).

The bandwidth of the TRIG SIG can be limited as appropriate.
When the BW LIMIT switch S1612 (<:>) on the front panel 1is
pressed, the BWL signal from goes low, and switching tran-
sistor TR6071 is turned on. Then the high frequency component
of the TRIG SIG is bypassed to GND via C601 and C602, resulting
in limiting the bandwidth. For the BWL, refer to 5.1 VERTICAL
CIRCUIT.

TRIGGER SHAPER, PEAK DETECTOR and TRIG MODE

The TRIGGER SHAPER is a comparator with a hysteresis character-
istics, and feeds out the trigger pulses to C) and (:) by
comparing the TRIG LEVEL set by TRIG LEVEL RV1603 in <:> with
the TRIG SIG. The polarities of the trigger pulses are oppo-
site each other.
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The (+) PEAK voltage of the TRIG SIG is fed to(@by the (+)
PEAK DETECTOR, and the (-) PEAK voltage is fed to (@ by the (-)
PEAK DETECTOR. Therefore, the voltages at C) and C) are
changed by the minimum and maximum voltages of the TRIG SIG.
On the other hand, the positive fixed voltage is generated at
(), and the negative fixed voltage is generated at (&) .

The voltage at @ or @ is fed to @ , and the voltage at @
or C) is fed to (:). The supplied voltages are determined by
TRIG MODE S690 in <:>. when the TRIG MODE is at AUTO, the
voltage at (3) (the positive peak voltage of the TRIG SIG) is
fed to (), and the voltage at C)(the negative peak voltage
of the TRIG SIG) is fed tOC:). Therefore, it is possible fo
correspond the variable range of TRIG LEVEL RV1603 in <:> with
the amplitude of the trigger signal, and it is easy to set the
trigger level.

When the TRIG MODE is at NORM, TV-V, or TV-H, the voltage at (B
(the positive fixed voltage not affected by the minimum and
maximum voltages of the TRIG SIG) is fed to () , and the
voltage at (&) (the negative fixed voltage) is fed to ® .
Therefore, the variable range of TRIG LEVEL RVi603 in <:> is
constant independent of the amplitude of the trigger signal.
Information on the TRIG MODE selection is transmitted to the
circuit <5> from via INVERTOR TR694.

AMP(1) 1is a negative feedback amplifier. The polarity of the
TRIG SIG is inverted here. The inverted TRIG SIG 1is sent to
the TV SYNC SEPARATOR, <:> ' ahd TRIG SIG OUT J302.

SYNC SEPARATOR and TRIG MODE
In the SYNC SEPARATOR, the SYNC component of the TRIG SIG 1is
separated regardless of the horizontal and vertical sync

signals.
When the TRIG MODE is at AUTO or NQRM, TR636 of TR SW(1} is on,
the base of TR634 is grounded, and the TR SW{2) turns off.
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Therefore, the output of the TV SYNC SEPARATOR can not pass
through the TR SW(2).

When the TRIG MODE is at TV-V or TV-H, the TR SW(1) is cff, and
the TR 8W(2) turns on. Therefore, the output of the TV SYNC
SEPARATOR can pass through the TR Sw(2).

When the TRIG MODE is at TV-V, one side of €634 1is grounded,
and R634 and C634 compose an integrating circuit. As a result,
the H SYNC is interrupted, and only the V.SYNC passes through
the TR SW(2).

TRIG SLOPE SWITCH

The TRIGGER SLOPE SWITCH consists of the two current switch
circuits. One consists ofTR650 and TR651, and the other
consists of TR652 and TR653.

When TRIG MODE S690 is at AUTO or NORM, +12 V is suppliied to
SLOPE S1610. When SLOPE 81610 is switched to the CD SLOPE
side, +12 V is supplied to the current switch circuit consist-
ing of TR650 and TR651, and the voltage at (:)is fed out from
the TRIGGER SLOPE SWITCH.

When the TRIG MODE is at AUTO or NORM and SLOPE $1610 1is
switched to (:) SLOPE side, +12 V is supplied to the current
switch circuit consisting of TR652 and TR653, and the voltage
at (2 is fed out from the TRIGGER SLOPE SWITCH. When the TRIG
MODE is switched to TV-V or TV-H, +12 V is not supplied to any
current switch circuit, and the voltage at neither C) nor C)
is fed out from the TRIGGER SLOPE SWITCH.

In this case, as stated above, the voltage at C) (H.SYNC or
V.SYNC) is fed out from via the TR SW(2). Thus, one of
the signals @, @, and @ is fed out from IE as a TRIG
PULSE by the combination of TRIG MODE 5690 and SLOPE Si1610.
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5.4 SWEEP CYCLE (<:>)

This circuit is provided to perform a cycle sweep, which is one
of the major features of this oscilloscope. Since the sweep
circuit and the hold-off circuit are operated independently,
the cycle time (= sweep time + hold-off time) can be fixed. 1In
other words, when the TRIGGER LOCK control on the front panel
is pressed (the cycle lock on mode), the cycle time is fixed by
the MPU for the RTO and a stable trigger is obtained regardless
of the sweep time (TIME/DIV range).

The main operation of this circuit is described below, refer-

ring to the simplified circuit diagram shown in Fig. 5-4.

(1) The sweep state (the trigger sweep or the free-running
sweep) 1is determined by the state of the signal on pin 2
of IC661 (3/4). 1In the trigger sweep mode, pin 3 goes
high and D665 turns to off because pin 2 is low.

(2) When the hold-off voltage HOLD OFF goes low, DELAY GATE
(CYCLE GATE) IC660 (2/2) is reset, and Q2 goes high.

(3) When 0QZ goes high, D664 is off, and the DLY GATE signal
goes high.

(4) Thus, switching transistor TR2010 turns on, and the gate
voltage of BUFFER TR2060 is set to the starting level of
the DELAY RAMP.

(5) When the hold-off period finishes, the HOLD OFF changes
from low to high. 1In other words, IC660 (2/2) is released

from the reset state and is in the wait state.

{6) When the TRIG PULSE is fed to T2 frem Eﬂ ' 55 changes
from high to low during the rising edge of the TRIG PULSE.
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{7)

(8)

(9}

When 55 goes low, D664 is on, and the DLY GATE signal 1is

low.

Then TR2010 turns to off, delay capacitor Cppy (C2012 /7
C2013) starts to be charged, and the gate voltage of
BUFFER TR2060 starts to increase.

The charging current is supplied from the delay current
gsource, and the <current wvalue 1is changeable by the
TIME/DIV setting. When the TIME/DIV setting value is set,
the constant charging current flows in Cpry. As a result,
the gate voltage of TR2060 increases linearly.

The delay current signal from Eﬂ igs an analeg veltage to
determine the delay current. The voltage is held by C2017,
and 1is applied to pin 10 of IC2040 (3/4) through the
filter consisting of R2015 and C2015.

Portion of the output of BUFFER TR2060 1is sent to
COMPARATOR IC2050 (2/2) as a DELAY RAMP signal. 1In this
comparator, the output levels of ACTIVE FILTER 1IC2040
(1/4) and the DELAY RAMP signal are compared. When the
DELAY RAMP signal level exceeds the output level of the
ACTIVE FILTER, the output of the COMPARATOR goes high.
Accordingly, the DLY TRIG signal goes low. In the B sweep
mode, the sweep starts after the predetermined delay time
from the trigger point. Either the DLY REF signal from
or the DLY PRESET signal from is fed to the ACTIVE
FILTER. The DLY REF signal is fed to the ACTIVE FILTER in
the normal delay mode, and the DLY PRESET signal is fed to
the ACTIVE FILTER in the automatic calibration mode.

The DLY REF signal is the voltage corresponding to the
delay time set by the controls on the front panel.

The other portion of the output of BUFFER TR2060 is fed to
COMPARATOR TR2063, and used to detect the maximum voltage
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{10)

(11)

(12)

{13)

of the DELAY RAMP signal. Normally, the output of
COMPARATOR TR2063 1is high, the output (Q) of RS LATCH
IC2052 3/3 is low, and the output (HOLD OFF) of IC2052 2/3
is high. When the DELAY RAMP signal reaches the maximum
value, the output of COMPARATOR TR2063 goes low (because
TR2063 turns to on). Therefore, the RS LATCH is reset, 5
goes high, and the EBEB_SEE signal goes low.

As a result, DELAY GATE (CYCLE GATE) IC660 2/2 is reset,
55 signal goes high. This state is the same as that of
step (3}. Then D664 turns to off, TR2010 turns to on, and
the gate voltage of BUFFER TR2060 is set to the start
level of the DELAY RAMP. Moreover, the output of COMPARA-
TOR TR2063 returns to high.

Next, the circuit related to the HOLD OFF RAMP signal is
described below.
When the DLY GATE is low, TR2040 is on, and the collector
voltage of TR2045 remains at the start level of the HOLD
OFF RAMP signal.

The integration of the DELAY RAMP signal finishes before
the output of TR2063 described in step (10) goes high, and
TR2040 changes from on to off. At this time, the integra-
tion of the HOLD OFF RAMP starts.

TR2040 turns to off, HOLD OFF CAPACITOR Cp, (C2042 //
C2043) begins to be charged, and the collector voltage of
TR2045 begins to increase. The charging current is sup-
plied from the HOLD OFF CURRENT SOURCE. This current
value is changeable by the TIME/DIV setting value.

When the TIME/DIV setting value is set, the constant
charging current begins to flow, and the collector voltage

of TR2045 increases linearly.
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(14) The collector voltage of TR2045 and the VAR H/O voltage
fed via VOLTAGE FOLLOWER IC2040 (4/4) are compared by
COMPARATOR TC2050 (1/2) in the next stage. The VAR BH/O
voltage corresponds to the setting value of the VARIABLES
and HOLD OFF controls on the front panel.

{15) When the HOLD OFF RAMP voltage (the collector voltage of
TR2045) exceeds the VAR H/O voltage, the output of
COMPARATOR IC2050 (1/2) goes low.

(16) Thus, RS LATCH IC2052 (3/3) is in the set state, and Q

goes low.

(17) As a result, HOLD OFF (the output of IC2052 2/3) goes
high and the period of the holdcff finishes.

In case of a single sweep

(a) The maximum VAR H/O voltage is fed to Ea .

(b) The wupper limit value of the HOLD OFF RAMP voltage 1is
clamped to the voltage lower than the VAR H/O voltage by
CLAMP TR2080.

Thus, "L" is not output from COMPARATOR IC2050(1/2), and the

hold-off state continues after swept once.

When the reset switch is pressed, the VAR H/O voltage lower

than the upper limit of the HOLD OFF RAMP voltage is fed from

EE . As a result, the COMPARATOR output goes low, resulting

in releasing the hold-off state.

When the single switch is pressed thereafter, the above (a)

and (b) state is regained.
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Circuits related to the sweep

(i) A SWEEP

(a) Since the A signal from is low, the output from
pin 11 of IC661 (1/4) is high, and TR661 iz on.
Therefeore, the DLY TRIG signal cannot pass the
differentiation circuit consisting of C669 and R669%9A
in  the next stage and S1 of SWP GATE IC660 (1/2)
remains high. This is because only the rapid changing
component of the signal can pass the differentiation
circuit. In other words, in the A SWEEP the route of
the DLY TRIG signal is not used.

(b) Moreover, since the output from pin 11 of IC661 (1/4)
is high, D660 turns to off, and pin 9 of IC659 goes
high. In case of the trigger sweep, pin 3 of IC66]
(3/4) is also high, and D661 is off.

(c) When 63 changes from high to low under the above state,
the output from pin 8 of IC659 changes from low to
high. That 1is, when T1 of SWEEP GATE IC660(1/2)
changes from low to high, Q1 changes from low to high,
and the EEE_EEEE signal from 5? changes from high to

low. Thus, the sweep begins.

(ii) B SWEEP .

(a) Since the A signal from 25 1is high, the output from
pin 11 of IC661 (1/4) goes low.

(b) Therefore, D660 is on, and pin 9 of IC659 goes low.
The output of pin 8 remains high independent of the
state of pin 10 of IC659. 1In case of the B SWEEP the
route of S1 is not used.

(¢) On the other hand, the output from pin 11 of IC661
(1/4) is low, and TR661 becomes off.

(d) Therefore, when the BE§_EEEE signal changes from high
to low, the change is applied to terminal S of SWEEP
GATE IC660 (1/2) through the differentiation circuit.
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(e) As a result, IC660 (1/2) turns to the set state, Q1
changes from low to high , and Q1 changes from high to
low. Thus, the B SWEEP begins.

The DLY ADJUST signal from is the signal for the auto-
matic calibration of the delay time. Though the delay time
is controlled by a screwdriver adjustment in conventional
oscilloscopes, 1in this oscilloscope, the delay time 1is
calibrated automatically by the built-in MPU for the RTO

when the power switch is turned on.

(iii) Relation with STORAGE

In the STORAGE mode, the EISTR from goes high, and
the SWP GATE on pin 13 of IC659 passes through ICe58,
resulting in the GATE signal. In the RTO meode, the output
signal from IC659 is always high, and the SWP GATE can not
pass through IC659. The sweep output of <C> is supplied
to . The SWEEP signal from and the GATE signal
from are supplied to the circuit @ , and controls

the sampling operation in the storage mode.

AUTO GATE circuit

(&)

(B)

NORM mode (trigger sweep)

The AUTO signal from [I18 1is high, and TR660 is on. Pin 2
of IC661 (3/4) goes low, and pin 3 goes high. Therefore,
D665 turns to off, the AUTO GATE circuit does not function
in the NORM mode.

Auto mode {including TV-V and TV-H)
The AUTO signal from goes low. There are two kinds

of sweep in the AUTO mode: the trigger sweep and the free-

running sweep.
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(a) Trigger sweep in AUTO (including TV-V and TV-H)

C) When the TRIG PULSE is supplied to T2, @2 changes
from low to high during the rising edge of the pulse.

(:) When Q2 goes high, TR660 turns to on, C664 is
shorted, and pin 2 of IC661 (3/4) remains low.

(:) When the DELAY RAMP signal voltage reaches the maxi-
mum, the HOLD OFF signal is low, and the holdoff
period begins.

(:) When the HOLD OFF signal goes low, Q2 changes from
high to low, and TR660 turns to off. On the other
hand, D663 turns to on, the anode side of D662 goes
low, and D662 becomes off. Therefore, C664 1is not
charged. Pin 2 of IC661 (3/4) remains low.

C) When the hold-off period finishes, the HOLD OFF
changes from low to high, D663 turns to off. As the
anode side of D663 goes high, D662 turns to on, and
C664 begins to be charged.

(8 as a result, the voltage on pin 2 of IC661 (3/4)
increases gradually. However, the trigger pulse is
repeatedly fed to pin 2 of IC661 (3/4) before the
voltage reaches the threshold level, and the low
level, namely the trigger sweep state, is maintained.

(b) Free—funning sweep in AUTO (including TV-V and TV-H)
If TRIG PULSE is not fed when the voltage on pin 2
of TIC661 (3/4) reaches the threshold level 1in the
above description (a) C) (even when pin 2 changes
from low to high), the free-running sweep begins.
In other words, when pin 2 goes high, pin 3 goes low,
and D661 and D665 turn to on. When D661 is on, pin
9 of IC659 goes low, pin 8 goes high, and the sweep
begins. When D665 turns to on, the 5£§“EEEE signal
goes low, and the DELAY RAMP signal is generated.
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COUNTER circuit IC2170 (1/2, 2/2)

When the TRIG PULSE is fed to T3, the divided-by-two pulse
is fed out from @3, and the divided-by-four pulse 1is fed
out from Q4. These pulse are sent to the MPU for the RTO
and used to count the frequency of the trigger pulse.

The waveform of 1.6 to 4 cycles is displayed on the CRT 1in
the AUTO range mode.

There are two reasons for using the divider circuits. One
reason is to avoid routing the signal at a high fregquency.
(It must be noted that the pulse of max. 10 MHz is fed to
T3). The other reason is why the clock frequency of the
counter built 1in the MPU for the TRO 1is 1limited.

(The clock frequency of the counter is 1 MHz.)

The number of trigger is counted by using the pulse from

for a slow waveform and the pulse from for a fast

waveform.
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5.5 SWEEP ( 1/2)

The detailed block diagram of this circuit is shown in Fig. 5-5,
When the sweep begins, the SWP GATE signal entered at Ez
changes from high to low, and the SWP GATE signal entered at

changes from low to high, Accordingly, diodes D710, D711,

and D712 turn to off. The TIMING CAPACITOR (CT) is provided
between the input and the output of the INVERTING AMP consist-

ing of TR710, TR712, and TR714 to form an miller integrator.

Cp is determined by €710 // €711 or C710 // c711 /] C715.

The 1integration current Ip is determined by the input voltage

of IC730 (1/2) and the timing resistors (Rp), which are deter-

mined by the TIME/DIV setting. The value of Cp is determined by
¢710 // €711 or €710 // €711 /] C715. The value of Rp is

determined by R740, R740 // R741, R740 // R743 or R740 // R745,

When diodes D710, D711, and D712 turn to off, the integration
current I, begins to flow to the TIMING CAPACITOR Cp, and the

voltage of Cp begins to increase linearly corresponding to Ip.

The output voltage of the INVERTING AMP is fed out from as
the SWP OUT signal via ANALOG SW2 IC717. DPart of the output
voltage of the INVERTING AMP is fed to voltage comparator TR723
via ANALOG SW2 IC717, and the maximum voltage of the SWP OUT
signal 1is determined by comparing the output voltage of the
INVERTING AMP with the base voltage of TR723. When TR723
detects the maximum voltage, its collector voltage turns to
low, and the SWP RS signals fed from and alsc turn to
low. The SWP RS signal is applied to FF IC660(1/2) (:) shown
in 5:2, and turns the output of the SWP GATE to high. When the
SWP GATE goes high and the SWP GATE goes low, diodes D710, D711,
and D712 turn to on. The input and the output of the INVERTING
AMP are thus shorted, and the TIMING CAPACITOR Cp discharges
rapidly. As a result, the output voltage of the INVERTING AMP
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falls down to the voltage at the Dbeginning of the sweep,
voltage comparator TR723 turns to off, and the collector
voltage of TR723 is reset to high.

The CS A DATA signal entered at is a DC wvoltage (analog
value) corresponding to the A sweep, and the CS B DATA signal
entered at is a DC veoltage {analog value) corresponding to
the B sweep. The CS A and CS B DATA signals are changed by the
TIME/DIV setting, and accordingly, the voltage Vg of the Vil I
CONVERTER is changed. The TIME/DIV setting is changed to 1:2:5
by changing the voltage Vp. The figures of the TIME/DIV
setting value are determined by changing the value of the
timing resistor Rp to 1:10:100:1000,

The Qg output (A) of SHIFT REGISTER IC2165 controls ANALOG SWT
IC717 via IC738. The CS A DATA signal and the CS B DATA signal
are supplied to the VT/IO CONVERTER in the A sweep mode and 1in
the B sweep mode, respectively. Vg is a voltage corresponding
to the €S A DATA signal or the C§ B DATA signal, and the
current I, corresponding to Vg flows across R732. The result-
ing voltage Vg5 is fed to the Vo/Tq CONVERTER and the output
current Ip corresponding to Vg flows to the TIMING RES1ISTOR Rnm.
The Vq/Ip CONVERTER consists of the Vp/T CONVERTER and the
VO/IT CONVERTER, and the current I, corresponding to the CS &
DATA signal or the CS B DATA signal is obtained. Since I, 1is
fed to the miller integrator, the SWP OUT signal corresponding
to the CS A DATA signal or the CS B DATA signal is obtained.

Rpis Rooo and Ry fed from Qp, Qc: and Qp of SHIFT REGISTER
IC2165 are control signals to switch the timing resistor Rq.
Repq Ry s and Rpy are supplied to switching transistors TR745,
TR743 and TR741 via LEVEL SHIFT TR750, TR751, and TR752,
respectively, and the value of Rq is determined., Only the A
sweep 1is provided with the SWP VAR function, and the voltage
value of the CS A DATA signal is changed continucusly by the
MPU for the RTO.
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IC2165 1is an 8-bit shift register having serial 1inputs and
parallel outputs. The 8-bit shift register and the latch are
packed onto a single chip. The S DATA signal fed to the SER is
shifted to the register bit by bit during every rising edge of
the shift register clock S CLK2 signal fed to the SRCK.

The 8-bit data in the register is transferred simultaneously to
the latch circuit during the rising edge of the register clock
pulse entered at RCK and the latch data is updated. (While the
S DATA signal is being acquired, Qp to Qy are being held in the
previous state and the data on Qp to Qy is updated during the
rising edge of RCK.) The shift register and the latch circuit

{storage register) have the individual clear signals (shift

register clear SRCLR signal and register clear RCLR signal).
The clear signals are synchronized with the clock pulse when
they are high.

The S DATA signal from switches the TIME/DIV setting and
the wvertical channel. The clock pulse S CLK2 is fed from !ﬂ
only when the content of the S DATA is changed.

The S CLK2 pulse is generated by PC2 and PC6 pulses fed out
from 1IC3701 of the MPU for the RTO shown in . PC2 1is a
clock pulse being fed out continuously. PC6 is a clock enable
signal and controls the clock pulse P2. The passage of the
clock pulse through the gate circuit (IC2107 of ) is
controlled by the PC6 signal. The clock pulse passing the gate
circuit (IC2107 shown in ) is an § CLK2 pulse.

The route of a register clock pulse fed to the RCK terminal
(pin 12) of SHIFT REGISTER IC2165 is different in the normal

sweep mode and in the non-sweep mode (mainly in the X-Y mode).

(1) When the sweep is performed
When the DLY GATE signal from Eﬂ changes from low to high,
the register clock pulse fed to the RCK terminal changes
from low to high, and the 8-bit data in the register 1is

transferred simultaneously to the latch circuit during the
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(2)

rising edge of the register clock pulse., Strictly speaking,
since the 5£§_EEEE signal passes through the differentia-
tion circuit consisting of C2167 and RZ2167, and gate
circuit IC2162 (2/4), the register clock pulse changes from
low to high after the DLY GATE signal has changed from low
high. This is because the latch data is updated when the
hold-off pericd begins completely.

The PC6 signal from E] changes the state of pin -5 of
1C2162 (2/4), and controls the transmission of the change
of the DLY GATE signal to the RCK terminal. When the
updating of the latch data is prohibited, namely when a new
S DATA is being sent, PC6 from E@ is high. Therefecre,
pin 5 of IC2164 (2/4) goes low, and the change of the DLY
GATE signal cannot pass through the gate circuit IC2162
(2/4). When all the data of 8-bit S DATA is shifted to the

shift register, and the sweep 1s finished, data is

transferred from the shift register to the latch circuit.

When the sweep is not performed (mainly in the X-Y mode)
The MPU for the RTO controls the transmission of the latch
data directly. When the data is updated, a negative pulse
is fed from .
The output of Qy is-sent to the MPU for the RTO (IC3101) in
via , and informs the microcomputer of the latch
state. The & DATA fed to Oy is fed to the front panel
board via . The LED's (D1607, D1602, and D1605 to Di611
in ) on the panel are blinked by this output of Qyr.
TR708 and TR709 are switching transistors. When the
TIME/DIV switch is set to 0.5 ms or 0.2 ms, the Q and Qp
outputs of SHIFT REGISTER IC2165 are low and high respec~
tively, and TR708 and TR709 become on. Thus, R703 1is
shorted, and the current flowing across R703A increases.
As a result, the reset duration of the sweep waveform can
be made short resulting in increasing the display ratio,

and a brighter waveform can be observed.
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5.6 1 awp ( {7 2/3, & 3/5)

Fig., 5-6 is the detailed block diagram of this circuit.
Normally the TR SW (1) circuit is not activated, and the SWP
OUT signal from Eﬂ is applied to the DIFF AMP{1) circuit via
the AMP (1) circuit. 1In the X-Y mode, the X-Y signal from EE
goes L, so that TR811 turns off and TR812 turns on. Therefore,
the TR SW (1) circuit is activated, and the X-SIG from [16 1is
applied to the DIFF AMP{1) circuit via the AMP{1} circuit.

On the other hand, the H POS signal from EE is set to the
optimum DC voltage by H POS START RV807, and is applied to the
DIFF AMP(1) circuit via the AMP(2) circuit.

The DIFF AMP(1) circuit is activated in the waveform display
mode, and the DIFF AMP(2) circuit is activated 1in the dot
display mode. When I, or I, flows, the DIFF AMP(1) circuit is

activated. When I filows, the DIFF AMP(2) circuit is activated.
Either of I,, I, or I3 is always flowing. I, flows in the x1

mode, I, in the x10 mode, and I3 in the dot display mode.

The selection of I,, I, or I3 is controlled by the X1 signal
from and the DOT EN signal from .

The state of the X1 signal is determined by DPDT switch (x10
MAG)} S1605 1in <C>. One switching circuit (pins 4, 5, and 6) of
S1605 controls the CURRENT SW{1) directly. The other switching
circuit (pins 1, 2, and 3) informs the setting state (x1 or
x10) of the MPU for the RTO by changing the output voltage ANO
of D/A(2) RM1601. Pressing the and switches simul-
tane ously results 1in the X-y mode, and pin 4 of 81605 1is
grounded. Therefore, in the X-Y mode, even if the x10 MAG
switch 1is set to the x10 side, the switch is forced to return
te the x1 mode. The states of the and switches are
informed of the MPU for the RTO by the output voltage AN2 of
D/A(1) RM1603,
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For the following description, refer to the schematic diagram
o

D841 and D842 are switching diodes, and change the current flow

in the DIFF AMP(1) circuit according to the x1 or x10 mode.

Both diodes turn off in the x1 mode, and on in the x70 mode.

In the waveform display mode, the output of the DIFF AMP(1)

circuit is applied to the DIFF AMP(3) circuit.

In the dot display mode, the output of the DIFF AMP(2} circuit

is applied to the DIFF AMP(3) circuit.

The DIFF AMP(3)} circuit employs a common-base circuit, and the

low impedance input and the high impedance ocutput are realized.

The output of the DIF AMP(3) circuit is sent to the CURRENT

LIMITER circuit consisting of the common-base DIFF AMP circuit

(TR851 and TR852) and the diodes (D873 and D874). This CURRENT

LIMITER prevents the H OUTPUT AMP circuit from being driven up

to a saturation field.

The output signal current of TR851 is amplified by emitter

follower stage TR881 and common-emitter stage TR885. The ampli-

fied output is fed back to the input through R857, R855, €857,

and ©855. The feedback amount at high frequency is adjusted

by CV859 to optimize the linearity at the 5 ns/div sweep.

TR&71 1is an active load of TR885. The AC component is applied

to the base of TR871 through €883 so that the supply current

increases when the output voltage changes to the positive at a

high speed.

The operation of the circuits following TR852 is identical with

the above operation except for signal polarities.
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5.7 UNBLANKING & Z-AXIS AMP ( <7'> 3/3, @ 4/5, 1/2)

Description on the UNBLANKING circuit and the %-AXIS AMP
circuit follows. Refer to Figs. 5-7 and 5-8.

UNBLANKING circuit

The UNBLANKING circuit consists of two functional blocks. One
consists of IC1101 1/3, IC1101 3/3 and D1113 and controls a
waveform display, and the other consists of IC1121 3/4 and
DT114 and controls the readout character display. The inten-
sity of the displayed waveform is controlled by the INTEN
control and that of the readout (characters or cursors} by the
READOUT INTEN control.

The waveform display and the readout display (characters or
cursors) are performed by the time division.

Like the X-axis circuit and the Y-axis circuit, the UNBLANKING
circuit in the Z-axis circuit is switched according to the time
division. In other words, either of the two functional
blocks (the UNBL and CHR 2 signals) of the UNBLANKING circuit
is selected by the DOT EN signal or the DOT EN signal accerding

to the kind of the requested display, the waveform or the dots
{characters of cursors).

To effect or not blanking of the waveform and the dots (charac-

ters or cursors) is controlled by the UNBL signal and the CHR Z
signal, respectively. When the waveform is displayed, the UNBL
signal is low, and the CHR % signal is high.

Since the emitter voltage of TR901 is always zero volts, D1113
is on, and D1114 is off. When the dots (characters or cursors)
are displayed, the UNBL signal is high, and the CHR Zz 1is low.
Therefore, D1113 is off, and D1114 is on.

When the sweep begins and the SWP GATE signal from aﬂ goes
low or the X-Y signal from goes low in the X-Y mede, the
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UNBL signal fed out from pin 8 of IC1101 (3/3) goes low, result-
ing in the waveform display state.

When the CHR EN from E] goes high to display characters, or

the CUR EN signal low from goes low to display cursors,

the DOT EN signal is fed out from pin 11 of IC1121 (4/4), and

resulting in the dot display state.

The waveform becomes the blanking state (UNBL=H)in the follow-
ing cases (1) to (4).
(1) When the sweep finishes, and the SWP RS signal from E]
goes low.
{2) While the MPU for the RTO are operating
In this case, D1101 or D1105 turns on.
{3) When the switching part needs to be blanked
In this case, Di102 turns on.
{4) Dot display
In this case, D1103 and Db1104 turn on.
The H 2MP is changed by the DOT EN signal {corresponding tec the
the CHR-X EN signal) fed out from’ Eﬂ , and the V AMP is
changed by the DOT EN signal (corresponding to the CHR-Y EN
signal} fed out from .

In the DSO mode, the STORAGE signal fed from goes high and
each switch of SELECTOR IC 4001 is switched to the B side. As

a result, the STR-7 signal is fed out from 1Y, and 2Y Dbecomes
in the high state.

The 2Y output enters CURRENT SW(3) of <:> via Eﬂ , and allows
I3 to flow, resulting in operating DIFF AMP (2). ({Fig. 5-6)
I1 and I2 do not flow, and DIFF AMP (1) does not work, Thus, in
any case of waveforms, characters and cursors the X-direction
signal is fed out via DIFF AMP (2) in the DSO mode.

The DOT EN signal from controls the switching of ANALOG
SWITCH 1C2220 of <C> . (Fig. 5-13) 1In the RTO mode, two kinds

of blanking, waveforms and dots (characters or cursors), are
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controlled. 1In the DSO mode, the blanking of dots (waveforms,

characters and cursors) is controlled by the STR 2 signal from

EE . In this case, the caracter generator circuit in the RTO
mode 1is stopped by the MPU for the RTO. (The CHR Z signal 1is
high.)

Z-AXIS AMP

This circuit consists of the current limiter (TR901 and D9S071)
and the feedback AMP (TR906, TR910, and TR912). There are two
input channels to this AMP. One 1is the waveform display
channel of D1113, and the other is the dot display channel of
D1114,

These channels are selected by the DOT EN signal fed out from
pin 11 of IC1121 (4/4).

In either case, the current from TR901 emitter increases, the
intensity of the CRT increases.

The change of the input current applied to TR901 emitter is not
transmitted to the collector, but the change is not transmitted
to TR906 by D901. Therefore, the output voltage of the Z.AXIS
AMP is controlled sc that it is not lower than approx., 5 V.

When the current of TR901 (from the emitter) increases, the
current across D901 increases. Therefore, the base voltage of
TR906 decreases, As a result, the base voltage of TR912
decreases, and the output voltage of the Z-AXTS AMP becomes
more positive. This output is connected with the electrode G1
for the beam control of the CRT. So when the cutput wvoltage of
the Z.

AXIS AMP becomes further positive, the 1intensity increases
accordingly.

77



ICH12¢(%%)

By1 DOT EN '——.[

|

|
3
|

Dot disply ying

IC+12t () B8 (HR Z

A\

1
I
|
|

3550‘?“57——"

ICH21 (Ve

\.

- Defoy by Riizq

T Period

u

rond Criza

i B

1
1
1
I
I
t

IC121 (2l T 4

—

TCet (a) P s

——
: \-Defayby Ri125
L and (ies

1C1121 (32)F &

1010013 e —

l:_
—

|
|
|
]
1
f
|
|
t
'
1
1
1
-
|
+
!

v
]
<

ICI0! (35)F8 UNBL — t=——1 WaveSorm bfanh‘nf—.———l___

t
'
1
1
|
1
b
1
1
i
|
|
|
T
1
i
1

.\ Period !
- :
1 : ] 1I
| | .
Switthing timin Swilching timan
of AMP i / of AmP 7 f
( Wayejorm to dot ) (dot to Waveform)
disployng s \Wareform displayin
}E/:;i);?rm i X”ﬁil : : Period 2
: |
Z - axi§ AMP outpul . !
| Trace blonking
level by E-Qx4S
AMP output
0 (V)

Note 1

Nore ¢
ubove waveforms are

78

The obove waveforms are Synchronous €ach other.

The unblanking waveform in cach sweep and the

o Synchronous .

Fig. 5-7



il el

13, L5)

-5

EXT BLANK

Z-AXIS AMP

TIZY -t
R
bt

Daip
h

law

o

—&

ReI5
£240

L]

el )

TREIZ

@;@ SWAGATE 12 | Rirz FZ80S 1805
o- o
_______ ALY Rrigs
O~ SWERS T GRET % muat _ _bnid
L 1
-3V Ritt4 %ij fnms
vy L2007 RHO3 & -iZv
o5 paar = ——
@-mrre— ¥ ot @G-
£k migs  £H06 3.
T s :
xcrras Rhgs =
R
1 77 -r2v <?>
- - 1CHBe FIE03 (NTEN
] H RvIsa!
@ fir \EDD; THIWEIR ”%"z ﬁ 10K H
Py
X i
IZI82eys)
cHA s ¥
T [} ”Ds CHI D3P .4@_@ 1,
2165 Ic2t0 <i‘>
3 [C2I62 e
- Iy
el , ofscm O T (1.0
T e 2 - | e e 4" |
. RIs0Z
VERTICAL CH SWITCHER i Rig2! | 10k
3 ottes
H Pt
z G-t -1zv
Azt —
4 crer cr I Icritt SELECTER
icher ez (4] ) (e T/a) i3
it D%I‘%’ i RiK7 RIZTA c600;
1 icrrzs ;cun LnzTA U P g
mraa —
TOT EN
H TRz
©-&-E- T mo
D E,}JJ Rriz2
o |aaowady] —@
cirzz
4o
| Do e
BT EN (EHR % ENJ Rra2g g 5ok
, DaTE v Gl = L;:‘-ELE Ty
A P £ I )
i
Jired 4.3 s
G- RS ol CHREN & STRAGE rL,T 3
> RIS
!guz!
T34)
4 T RIt23 otila
fr_Dor EN par EN Atrz4 4 s % #
&= crizé RItfs DIItS
Cirgd
1 ; 12w

Fig. 58

79



5.8 VERTICAL CH SWITCHER ( <:> 2/2)

Refer to Fig. 5-6 and Table 5-2,

The displayed channel is determined by the output signals CH1
DSP and CH2 DSP. The state of these output signals are deter-
mined by the CH1, the CH2, and the DOT EN signals. The CH SW

BLK signal for blanking the switching portion of the channel is
generated from the CH1 and the CH2 signals. The 500 kHz clock

pulse 1is constantly fed to terminal T of toggle flip-flop
IC2160 in the RTO mode. The CKA pulse is fed out from COUTNTER/
TIMER IC5310 of <<3> {Fig. 5-19) by the control of the MPU for
the DSO.

The state of the CH1 and the CH2 signals fed out from Qg and Qp
of SHIFT REGISTER IC2165 are determined by the V.MODE and the
TIME/DIV switches.

Table 5-2 shows the relaticonship between "The Setting positions
of the V MODE switch and the setting values of the TIME/DIV
switch” and "The state of the EET, the EEE, the EET_BEE, and
the CH2 DSP." Further, the supplemental explanation follows.

(1) When the V. MODE switch is set to CH1, the CH1 signal is
displayed. Since the CH1 signal is low, and the CH2

signal is high, IC2760 is in the reset state, and high and
low are fed out from 6 and @, respectively. (In this case,
a c¢lock pulse from T is not valid.) On the other hand,
when characters are not displayed, the DOT EN signal fed
to pins 10 and 13 of logic circuit IC2162 (3/4, 4/4) is
high.  Therefore, the CH1 DSP signal is low, the CH2 DSP
is high, and the CH1 signal is displayed.

(2) When the V. MODE switch is set to CHZ2, the CH2 signal is

displayed.

Since the CH1 signal is high, and the CH2 signal is 1low,
IC 2160 is in the reset state.
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(3}

(4)

When the V. MODE switch is set to CHOP, the CH1 and the
CH2 signals are displayed alternately at a 250 kHz cycle.
In this case, the CH1 and the CH2 signals are high, and
IC2160 operates as a toggle flip-flop.

Therefore, the outputs cof 5 and Q are inverted during the

rising edge of a 500 kHz clock pulse fed to T.

When the V.MODE switch is set to DUAL,

a. When the TIME/DIV switch is set to 2 ms/DIV or slower,
the circuit operation is the same as that of item (3).

b. When the TIME/DIV switch is set to 1 ms/DIV or faster,

the peolarities of the CHY and the CH2 signals are

cpposite, and they are inverted every approx. 20 ms by
the MPU for the RTO. Therefore, the CH1 or the CHZ
signals are displayed alternately every approximately
20 ms.

For the channel selection in the DSO mode, refer to 5.13 (7}.

Tabie 5-2
V MODE | TIME/DIV | CH1 | CH2 | © Q |CHY DSP | CH2 DSP |Displayed CH
CH1 S L H 1 L L H CH1
CH2 —— H 1, L H H 1 CH2
CHOP S H H | Hesl | LesH| LeoH Hes, | CH1--CH2
(250 kHz)
22 ms | H H | HesL | TesH| T<»H Hesl, | CHI--CH2
(250 kHz)
DUAL
<] ms | Heol | LesH | Heol, | Tl | LesH Hesp, | CH1--CHZ
{20 ms)
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5.9 MPU(RTO), CHR GEN & FRONT PANEL ( ’ @ 5/5)
Outline

The description on the MPU for the RTO, 1its peripheral
circuits, the contrel circuit of information on characters and
cursors, and the circuit which inputs information on the panel
switch setting 1intc the MPU for the RTQO follows. Refer to
schematic diagrams and @, detailed block diagram Fig. 5-
15, block diagrams Figs. 5-9, 5-12 and 5-13, waveform charts
Figs. 5-10 and 5-11 and simplified schematic diagram Fig. 5-14.

Most of 1information on the switches at the right half side of
the panel 1is acquired, in the RTO mode, by the MPU £for the
RTO, which controls the waveform display and the readout to
obtain the optimum state. The switches of the storage mode
under the screen, 1left half side of the front panel, are
controlled by the MPU for the DSO.

Information on the panel switch setting is acquired as an
analog signal from ports ANO to AN7. The analog Signal 1is
converted 1intoc a digital signal by the A/D cenverter built in
the MPU for the RTO. The processing programs are stored in ROM
IC3006. The 10 bits digital data among the control signals fed
out from the MPU for the RTO is converted into analog data by
DAT RM2120. The converted analog data is output from ANALOG
SWITCH IC2130 as a continuously variable signal.

A digital control signal is fed out from port PCO as an S-DATA
(serial data), sent to the four shift registers* in Fig. 5-12,

and fed out as bit information.

* IC2165 of , 1C2166 of , and IC1601 and IC1602 of @

The frequency of the measured signal (max. 100 MHz) is measured
by measuring the freguency of the trigger signal developed from

the measured signal.
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The counter built in the MPU for the RTO counts up to 1 MHz.
Therefore, the trigger signal is counted down to 4:1 by the
counter of <:> (Fig. 5-4). The resultant signal 1is further
counted down to 32:1 by the COUNTER 1 of (Fig. 5-15). Thus
the trigger signal is counted down to 128:1 by the external
counters. The resultant signal is fed to PC5, entrance to the
counter of the MPU,

The MPU reads the frequency of the measured signal by counting
the counted-down signal, and determines the sweep time automat-
ically.

While the change of the setting state is being fed out from the
MPU, the waveform display is blanked so as not to appear the
disturbance of the waveform. For this purpose, the control
signal 1is sent to the Z-CONT circuit from the output port PC3
via . The H signal is fed out from PC3 in case of blanking.
The character display data is fed out from LATCH 2 IC3005 and
LATCH 3 IC3004, converted into analog data by RM2232 (<:>} and
RM2231 { <:> ), and then fed out as analog voltages CHR-X and
CHR-Y from ANALOG SWITCH IC2220 (<C>). The A/B ALT SEP BIAS
voltage is fed out from the same terminal as that of CHR-Y.

The switching of characters, vertical and horizontal cursor
patterns, and A/B ALT SEP BIAS oufputs is performed by ANALOG

SWITCH IC2220 ().

The machine clock of this MPU is 12 MHz, and oscillated by

ceramic oscillator X3101.

While the power is on, terminal RESET is maintained to be low
by the RESET circuit until the voltage for the digital circuit

power supply becomes stable.
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Read of status information

Information concerning the setting state of switches on the
panel 1is fed to ports ANO to AN7 of the MPU as an analog
signal. When one of the variable control items such as DELAY,
HOLDOFF, TIME, H POS related to the X axis and the cursors (AV,
AT and 1/AT) is selected by the SELECTOR switch, the MPU recog-
nizes the DC output voltage of the endless wvariable resistor
(VARIABLES) as the signal that controls the selected item, and
processes the output voltage. When SINGL or SEP is selected by
the SELECTOR switch, the VARIABLES is not wvalid. The MPU
converts an analog signal into a digital signal by the built-in
A/D converter, and performs various processes using the signal.
Terminals AVpn and VAppp are input terminals of the supply
voltage and the reference voltage of the A/D converter, respec-
tively.

Read of programs and transmission of data

As many pins of MPU IC3101 are allotted to inputs and outputs,
the number of pins for bus is limited. Therefore, the same bus
is wused on the time division basis. LATCH 1 IC3003 1is the
circuit which functions to separate only the address informa-
tion among the common bus. The liest significant 8 bits of the
memory address are output form PD7-PD0, and the most signifi-
cant 8 bits are output from PF7-PF0.

The parallel data output from PD7-PDC and PF7-PF0 are retained
in IC3005 and IC3004, respectively.

The decoder to which §5, ﬁﬁ, and ALE signals are input deter-
mines the IC to be selected from ROM, RAM and latch circuits.

Fig. 5-9 illustrates the above description.
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Address LA %'C H

or Datz D2tz |pe
:?f; < 4 > D7 =>1/0
ROM oK
Address IC3006
_ Address LATCH LSB phite) lae 5
= > 5 pe|0at I 703005
LE reom v S
e 7= P
AL
MPU H I -
( RT0)} 7r
ROM
T3240
Ag
IC3101 ir i Data
Address A” ? [~
MSBIKIS) A8 17
A2
JE
l WE LATCH
1 7E 3
FET| Address or Data Bl nata_|,,
PFe === . ' => Ijp
DT
cK
RD DECODER | =
e I L3004
WR 03006
(%~4%)
ALE Ir32fe
et |
MODE§ TC3062

Fig. 5-9

Address informatien is sent to LATCH IC3003 from ports PD7 “to
PDO0 of the MPU. At this time, terminal LE of IC3003 is high
(latch enable), so that IC3003 latches this address information.
Since terminal OE of IC3003 is always low, information on the
latched address is transferred to ROM IC3006 immediately.

The high-order bits of address information is sent to ROM
1C3006 from ports PF6 to PFO of the MPU. At this time, CE
(chip enable terminal} is low by the signals at PF7 and PFo6.
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(1)

READ cof ROM {(Figs. 5-10 and 5-15)

The ALE of the MPU is the signal which determines the
timing that the bus is used for address or data. Assume
that the ALE goes high, the LE of LATCH 1 IC3003 gces high
accordingly, and LATCH 1 is in the latch enable state. In
this case, 1if the high-order address and the low-order
address are output to PF7-0 and PD7-0, respectively, the OE
{output enable) of LATCH 1 remains low. Therefore, the
low-order address information of PD7-0 is ocutput to DA7-0.
Further, when PFé6 low and PF7 low passes through TIC3004
{4/4), the CE of ROM IC3006 goes low, and the ROM is in the
chip enable state. |

The polarity of the ALE is inverted by IC3212 (2/2), and
the resultant signal is fed to the CK of IC3002. IC3002
latches the state of the MODE O supplied to D by the rising
edge of CK (ie. rising edge of the ALE). The MODE O goes
high when the ROM is in the READ mode, and low is output
from 6 of IC3002. When the Eﬁ-goes low in this state, the
OE of the ROM goes low by the operation of IC3006 (2/4).

As a result, the MPU reads the data (program) of the ROM
through bus PD7-0. When processing is executed 1in accor-
dance with the program read by the MPU, the data on the

results of processing is fed out from each port.
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El o

IC3002-D H
(MODE 02

IC3002- @

R

AT-___B. e N I

Data read period

Fig. 5-10 READ OF R(OM

{2) READ of RAM
When PF6 high and PF7 high passes through RAM IC3210, the
output of IC3212 goes low, and the CE of 1C3210 goes low.
The WR goes low when the RAM is in the READ mode.
The description of (1) READ of ROM is applied except for

the above.
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(3)

(4)

WRITE of RAM

The process until the low-order address 1infeormation of
PD7-0 1is output to DA7-0 and the OE goes low is the same
as described in (1). The process until the EE goes low is
the same as described in (2).

When the WR goes low with the Q of IC3002 low, the WE of
RAM IC3210 goes low by the operation of IC3006 (1/4).

As a result, the MPU writes the data on the RAM through bus
PD7-0.

while the RAM 1is in the WRITE mode, the RD of the MPU
remains in the high state.

WRITE of I/0 (Figs. 5-11 and 5-15)

In this mode, the MODE O goes low from high at the timing
that the ALE goes high. The MODE O remains in the high
state even if the ALE goes back low.

Consequently, low is output from Q by the rising edge of
the CK of IC3002. During this period, the data for LATCH 2
and for LATCH 3 are output from PD7-0 and PF7-0, respec-
tively. As low 1s being output from Q of IC3002, the out-
put of IC3006 (3/4) #8 goes high when the WR goes high.

As the ocutput of IC3006 (3/4) #8 is in the CK of LATCH, the
CK goes high accordingly. The I/0 data of PD7-0 and PF7-0
are latched by LATCH 2 and LATCH 3, respectively, by the
rising edge from low to high.

In this case, the OE signals of ROM IC3006 and RAM IC3210
go high, and 07-0 and I/0 7-I/00 beccme the high impedance
state, Therefore, the ROM and RAM have no relation with
the I/0 data transfer.
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J
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IC3006(3/4) #8
(CK)

-

Q7 - a¢ {JATCH DATA
(LATCH Z or 3)

Fig. 511 WRITE OF I/0¢

Output of the analog control signal

The 8 bits output of PA7 to PA0 of the MPU feor the RTO and the
2 bits output of Q7 and 06 of IC3005 are added. The resultant
10 bits data is converted into the analog voltage by D/A 1
(RM2120), and fed to ANALOG SWITCH IC2130. D/A 1 has a resolv-
ing power of 1000, and feeds out the analog voltage between 0
and 5 V. ANALOG SWITCH IC2220 is constantly switched 1in the
fixed order by a 3 bits control signal from PBZ to PBO.

The output voltage of the ANALOG SWITCH is maintained at the
fixed voltage by a sample hold capacitor of each line. The INH
signal in the high state is fed out from PB4 when the switch is

changed to perform a "break before make" operation.
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Transmission of serial data

The S DATA (serial data) is the digital control signal that is
fed out from port PCO of IC3101 of the MPU for the RTO. This
signal is converted 1into the parallel signal by SHIFT
REGISTER's IC2165( ), 1C2166( <BY ), IC1601( @ ) and
IC1602¢( ) as the digital control signal.

There are three kinds of S DATA: A , B and C . A is the
16-bit parallel signal fed out from IC1602 and TIC1601 which
consist of the 9-bit signal to light the LED on the front panel
and the ST SELA (1 bit) which is one of the control signals to
switch an input signal teo input import PC5 of the MPU. All of
the 16 Dbits are not always used. B 1is the 8-bit parallel
signal related to the switching of the TIME/DIV setting value
of the waveform sweep and of the DISPLAY mode. This signal 1is
fed from IC2165. .

Shift registers IC2165, IC1601 and IC1602 are connected 1in
series, and the 24 bits S DATA (A data + B data) 1is acquired
from data input terminal SER of IC2165.

Then (&) data is allocated to IC1602 and data to IC1602 and
data to IC2165. Data of each shift register is acquired by
the clock pulse SCLK 2. To change the content of a digital
control signal, a 24-bit S DATA is sent only once whatever the
bit to be chanted is.

The SCLK 2 is the pulse obtained when the 500 kHz pulse that is
fed out constantly from PC2 passes GATE] (IC2107) of . This
pulse 1is controlled by the cutput signal from PC6 and fed out
only when the signal on PC6 goes high. PC6é is also used as a
latch enable signal fed to the RCK terminal of IC2165 ( <:> ).
Refer to <:> for the latch cperation.

(:) data 1is the 8-bit parallel signal which consists of the
information for determining the cycle pericd and of X-Y¥ mode
and the control signal (Ci SEL B, Ci SEL C) for the switching

of IC216?(). @ data is fed to 102166(), and shifted by
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the shift clock pulse SCLK!1. This data is updated only when
any bit of the digital control signal is needed to change, and
an 8-bit S DATA is sent once. When all 8-bit data is shifted,
the SCLK1 signal stops. The SCLK1 signal is also a 500 kHz
pulse which passes GATE 1. In this case, GATE 1 is controlled
by the PC3 output and the timing is determined by the output.
102165 latches the 8 bits at a time. Therefore, when wupdating
data, the 8-bit shift data is latched at a time when new 8-
bit serial signal is completely shifted in sequence and when
the waveform display is within the blanking period. Therefore,
the switching of data does not effect the display on the
CRT. |

On the other hand, the switching of C data is performed by the
shift of an 8-bit S DATA. Therefore, when the switching is
performed during the sweep period, the normal display 1is not

chtained. When the PC3 output is high, the PC3 signal (SCLX1)
is sent to the Z circuit to blank the display.

B-bit @ ® B-bit parallel Signal
8- bit paralief B-bit = ] @
SHIFT  signat SHIFT it i
rrarsTERET— ®) REGISTER bt i
| 5 DATA iserial) SHIFT
Feo SER 5 pataz REGISTER ~
i §
GATEZ 102165 Icre0! obits LEDs |
RCK 11802 LK !
cPU ! !
(RTO) ' sy 9751
—CLK = CLK el
PE 5] - - -
S
-
-
g-pit &
f-bit craliel Signa ‘-2
1csiot SHIFT = 1 © ©
REGISTER | oI SELE
eI SELE
IC2184 LEY _
GATE! -
SELECTOR
External . Te P
SCLKT cLK Jhits irffnerrn:non o Fed
rez SO0KHE (RCHMT,REMZ,CL )
JOHTT)
SCLKZ
PC3 l Z-CONT
PC6 Fig. 5-12
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Acquisition of a control signal

The MPU acquires external information from PC5 wvia SELECTOR
IC2161( ). When the power switch is turned to on, the MPU
reads the DC voltage of terminals D7 to D5 of IC2181,
discriminates the type of this oscilloscope, and selects the
applicable program memorized in the ROM. Then, the MPU reads
the DLY ADJUST and SWP GATE signals frem D3 and D4, and
executes the automatic calibration of the delay time and the
sweep time., The automatic delay time calibration is executed
by converging the DLY RAMP signal by the TEST SIG fed from PC4
via , the analog output DLY PRESET, from and the loop
circuit comnsisting of the feedback signals DLY ADJ and SWP
GATE.

Normally the switching control signals Ci SEL B and Ci SEL C of
IC2161 are low. When the Ci SEL A goes low or high, Dg or Dy
of the analog switch is connected, and the trigger pulse of the
measured pulse is counted to determine the cycle time.
Moreover, the H/0 END signal from ' and - and the
LATCH CHECK signal from are fed to the MPU to transmit the

external status.
Transmission of information on characters and cursor patterns

Data of character information is output from LATCH 3 IC3004 and
LATCH 2 IC3005. 1In other words, 3 bits data related to the Y
component of information representing a character is output on
PF2' to PF0', 3 bits data related to the X component of infor-
mation representing a character is output on PF6' toc PF4', and
5 bits data related to the X position of each character (number
from first among 32 characters per line) is output on PD4' to
PDO'.
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After digital data related to the Y component of a character is
converted to analog data by the D/A converter D/A 1 RM2232
(<:>), the DC voltage CUR-POS representing information about
the vertical position (upper line or lower line) of a character
or a cursor position is added to an analog data, and input to
analog switch IC2220(). The CUR-POS is fed out from ANALOG
SW1 102130(). Three bits data related to the X component of
a character and 5 bits data related to the X position of each

character are added, and the resultant 8 bits data is converted
to the analog signal by D/A 2 RM2231 ().

Dots for cursors generated by the CURSOR DOT GENERATOR { <C> )
are converted by D/A 3 RM2211(<:>), and fed to IC2220( <:> ).
Moreover, the 1 V DC voltage determining the center position of
the horizontal axis of the A sweep waveform is applied to the
terminal X2 of IC2220. The A/B ALT SEP BIAS voltage
determining the center position of the horizental axis of the B
sweep waveform in the A/B ALT mode is applied to the terminal
X3. The switching of IC2220 corresponding to these input
signals is performed by the control signal A via SECTION LOGIC
(<:>), the CUR SEL signal, and the DOT EN signal. Table 5-3
shows the detail. The horizontal or vertical position of
cursors on the CRT is determined by IC2220. The vertical or
horizontal movement of cursors is determined by the CUR-POS

signal.

Next, the description on the cursor pattern generator c¢ircuit
follows. When the MEASURE switch on the front panel is
selected, the CUR RESET signal fed from the MPU goes low, the
pin 10 of CURSOR DOT GENERATOR I(2248 goes high, and the
oscillation starts. The oscillated clock pulse is fed to CLK
of COUNTER 1C2212. The output from COUNTER is converted into
an analog signal by D/A 3 RM2211(<:>). The converted analog
signal is fed out as a cursor pattern signal. Since the pin 4

of D/A 3 is grounded, cursor patterns are dotted lines.
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When cutput D& of counter IC2212 (<:>) goes high, pin 10 of
CURSOR DOT GENERATOR IC2248 (<C>} goes low, and the coscillaticn

stops. At the same time, the COUNTER sends the CUR END signal
in the high state to the MPU from -
The MPU receives the CUR END signal and sends the CUR RESET
signal in the high state to reset counter IC2212 via _ .
When the COUNTER is reset, D6 goes low, but pin 5 of IC2211
(2/4) is high. Consequently pin 10 of IC2248 (3/3) is low, and
the CURSOR DOT GENERATOR continues to stop the oscillation.
When the CUR RESET goes low and the reset is released, the
oscillation starts and the above operation is repeated.
Table 5-3
Control
Control signal signal of Connec~ { Output Output
Kinds of switch 1IC2220 | tion of | signal signal
DISPLAY switch of X of Y
_ Ter- Ter- | 102220 termi- termi-
DOT EN | CUR SEL| A |minal | minal nal nal
B A
Wave— A sweep H - L H L Y2 v 1 VIC No
form
display X, — X | A/B ALT
A/BALT| H % H| H H Xg __v!| sppamag| Mo
Y compo- | X compo-
nent of ! nent of
Character — X | a chara- | a chara-
display L L * L L )lgg — Y| cter cter
{added
to the
CUR POS)
Horizontal Ly —X
CUrsor L L " L L YO — Y | CUR POS Cursor
display pattern
Vertical Xl -— X
cursor L B || L H o |v; — 1| Cursor ) orr pos
display pattern
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Others
{1) The information on the settings of almost all the switches

(2)

at the right half of the front panel is sent to the MPU for
the RTO. The MPU judges the V MODE status by the voltage
of the AN1 signal as shown in Fig. 5-14. In a similar
fashion, H MODE, CH1 UNCAL, TRIGGER LOCK, etc, are judged
by the AN2 signal, and CH2 UNCAL, X10 MAG, .58, 50 ns, etc.
are judged by the ANO signal.

The RXD and TXD signals are used, in the DSO mode, for the
data transfer between the MPU for the RTO and the MPU for
the DG&O.
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{3)

(4)

POWER UP RESET CIRCUIT

POWER UP RESET CIRCUIT's (1) and (2) hold the RESET
terminal of the MPU (RTO) to be low until +12 V and +5 V
{d} reach the normal voltages after power up.

MEMORY BACK UP

Under the normal operation, +5 V (d) is applied to Voo of
RAM TC3270 wvia D3062. At this time; back-up capaciter
C3050 1is charged. When +5 V (d) becomes lower than a
specified value, +5 V is applied to Voe from C3050. (Back-
up duration is 48 hours.) At the same time, TR3201 becomes
off and the CE signal of RAM goes high. As a result, RAM
IC3210 1is electrically separated, and the holding current
becomes minumum.

The backup voltage +5 V BU supplied from C3050 1is also
routed to @ via to backup RAM IC5503 of the MPU
for the DSO.
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5.10 HV, CRT ({ 2/2)

The detailed block diagram cf this circuit is shown in Fig. 5-
16. This circuit consists of the fellowing five blocks.
(1) High voltage generation c¢ircuit and the veltage regulator

circuit

{(VCO, PULSE AMP, SWITCH, FLYBACK TRANSFORMER & RECTIFIER,

ERROR DETECTOR)
(2} Bias circuit for Grid No.1
(CHOPPER 1, DC RESTORER)

(3} Focus contrel circuit

{(VOLTAGE DIVIDER, CHOPPER 2, DC RESTORER 2, focus and
intensity control circuit)
(4) CRT
(5) Others
(TRACE ROTATION, ASTIG)
The <circuit operations of the above blocks (1), (2), and (3)
are described below. For details, refer to the schematic

diagram HV, 2%, CRT @ .

(1) High voltage generation circuit and the voltage regulator

circuit

{(a) Voltage controlled oscillator (VCO)

The VCO supplies a positive pulse voltage from the

collector of TR1002 by turning on and off TR1001

and

TR1002 alternately. When the power switch is turned

on, TR1001 becomes on, and C1004 starts to be charged

through R1004., The charging voltage of C1004 rises
the emitter voltage of TR1002 and then TR1002 becomes
on. Ci004 discharges immediately after TR1002 becomes
on, the emitter voltage of TR1001 drops, and TR1007

becomes off. Then, C1004 is charged in the opposite
direction through R1003, the emitter voltage of TR1001
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{b)

{c)

102

rises, and TR1001 becomes on. These operations are
repeated to continue generating the positive pulse.

The period of the pulse is determined by the on/off
periods of TR1001 and TR1002. 1In other words, the
period 1is determined by the time constants of R1003
and €1004, and R1004 and <C1004 and the charging
current. If the charging current is small, the pulse.
frequency becomes low, and the pulse width of the
positive portion of the output pulse increases. Then,
the energy in the primary coil of the FLYBACK TRANS-
FORMER (FBT) increases and the output voltage of the

secondary coll increases.

PULSE AMP

The positive pulse is amplified by PULSE AMP TR1010,
and 1is supplied to the base of switching transistor
TR1013 through pulse transformer T1013. The PULSE AMP
amplifies the VCO output up to the level enough to
drive the switching transistor and shapes the drive
current waveform to minimize the cut-off loss of the
switching transistor. The PULSE AMP also functions as
a buffer to prevent the load variation at the output
stage of the switching transistor from affecting the
VvCO.

SWITCH

When the positive pulse is supplied to the base of
switching transistor TR1013, TR1013 becomes on, the
current which 1increases linearly flows into the
primary coil of the FBT, and the energy is stored.
Even if the switching transistor becomes off, the
current continues to flow in the same direction by the

inductance inertia of the coil, and C1013 is charged.



(d})

The charging current decreases gradually, and the
charging voltage Dbecomes maximum when the charging
current becomes 2zero. Then, a discharging current
flows in the opposite direction through the coil.

When the voltage on C1013 becomes zero, the discharg-
ing current becomes maximum. D1013 becomes conductive
by the counter electromotive force of the «c¢oil, and
the current flows from the coil in the charging direc-
tion, The current decreases gradually, and becomes
Zerc again. Later, TR1013 becomes on by the next
positive pulse, and the same circuit operation 1is
repeated. Thus, the alternate current flows into the
coil and the veltage is generated at the secondary

circuit.

Voltage regulator circuit

This circuit detects a change in the cathode voltage
of the CRT, and feeds back the change to the VCO to
control the oscillation frequency so that the output
voltage is regulated.

A small current flows from the base of TR1023 to the
cathode 1line (-1650 V line in the schematic diagram)
through R1035, The current is the sum of the Dbase
current of TR1023, the current through R1024, and the
base current of TR1022.

For example, when the cathode voltage changes in the
positive direction, the current flowing across R1035
decreases, Since the base current of TR1023 and the
current across R1024 are constant, the base current of
TR1022 decreases. Then, the emitter current of TR1022
decreases, and the charging current of C1004 in the
VCC also decreases. Consequently, the oscillation

frequency of the VCO becomes low as described in (a),
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{(2)

and@ the cathode veoltage of the CRT changes 1in the
negative direction. The secondary output voltage of
the FBT is thus regulated by the feed-back loocp.
(e} FBT

2 half-wave rectified output of 15 kV is supplied
from the secondary side of the FBT, and is applied to
the electrode P3 of the CRT. A half-wave rectified
signal of -1650 V is supplied to the cathode.

The heater voltage is connected to the cathode line
and 1is the same electric potential with the cathode
voltage. A -350 V pulse voltage 1is obtained to
produce the G1 Dbias voltage and the focus bias

voitage.

Bias circuit for Grid No.l

(CHOPPER 1, DC RESTORER 1)

This circuit generates a voltage applied to G1 of the CRT.
A pulse voltage 1is supplied from T1013 via C1040 and
R1040. The positive peak voltage is limited to the CRT
bias voltage (Ep) by D1040 and the negative peak voltage
is limited to the output voltage (E;) of the Z-AXIS AMP.
Then, the chopped waveform having the envelope of the
difference between E, and E; appears at point P (See the
block diagram).

The chopped waveform is supplied to D1043 via C1041, and
the positive peak voltage is clamped to the -1650 V
cathode voltage. The negative peak voltage is rectified
by D1042 and D1043 to produce a negative DC voltage. As a
result, the signal whose DC level 1is shifted to the
voltage lower than the cathode voltage is supplied to G1.
(The waveform of the signal is the same as that of the Z-
AXIS AMP output.) The high-frequency component of E, is
directly supplied to G1 via C1043.
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{3)

Focus control circuit

This circuit produces a voltage applied to P1 (focus}) of
the CRT. The focus voltage is produced with the reference
to Epg (-1165 V) obtained by dividing the cathode voltage
(~1650 V) and EB at the FOCUS CENT control, Since an
optimum focus voltage changes due to the wvariations in
characteristics of the CRT, set EB sc¢ that the optimum
focus 1is obtained when the FOCUS and INTEN controls are
set to their respective mid-positions. A pulse 1is sup-
plied from T1013 wvia C1255 and R1260. The positive peak
voltage 1is limited to Ep by D1282 and the negative peak
voltage 1is limited to En- set by the INTEN and FOCUS
controls.

Then, a chopped waveform having the envelope of the

difference between Ep and E, appears at point(:)(see the
block diagram).

The chopped waveform is supplied to D1284 wvia C1256, and
the negative peak voltage is clamped to Epg (-1165 V).
The positive peak voltage 1is rectified by D1283 to
generate a positive DC voltage. As a result, the voltage
whose DC level is shifted to the level higher than Erg is
produced, and is applied to the P1 electrode as the focus
voltage.

The relationship between the intensity of the CRT and the
voltage for the optimum focus is not linear. Consequently
the change 1in En caused when the INTEN control is adjusted
is approximated to the actual CRT characteristicg using

the polygonal line characteristics.
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5.11 POWER ( @ )

Outline

This circuit supplies the voltages to the circuit performing
the NON STORE operation.

This circuit is a power supply circuit using a switching regu-
lator, and wuses hybrid IC IC150%1 (STK7308) as a switching
circuit. Figure 5-17 is the simplified circuit diagram of this
circuit.

When switching transistor TR5 in IC1501 is on, the energy 1is
stored 1in pulse transformer T1501 by the collector current.
The stored energy is emitted to the secondary circuit while TRS
is off. The feedback loop circuit controls the duration of the
on and off periods to control the transfer amount of energy,
ie, to stabilize the output.

The description of the major functions follows.

(1) Switching operation

{2) Stabilizing cperation of output

(3) Protection circuit of switching transistor
{1) Switching operation
The on and off operation is described.

(i} When the power switch is turned to on, the positive
voltage is applied to the base of switching transistor TRS
in IC1501 via starting resistors R1503 and R1504, and TR5
is turned to on. Thus, the collector current Tc flows to
the primary winding N1 of T1501.

(11) The veoltage induced between terminals 2 {positive) and

3 (negative) turns TR4 to on, increases the base current

of TRS5, and increases the collector current Ic.
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{iii) When the collector current IC of TR5 reaches to satura-

tion, the induced voltage of N2 turns to zero, and TR5

turns to off.

(iv) The energy stored in T1501 becomes a current and fed to

(v)

(2)

the secondary wiring N4 (N5 through N8), and 1is emitted
through D1513.
The voltage induced at N2 (terminal 2 : positive) turns

TRS on again.
The above coperations are repeated.

The collector current of TR4, ie, the base current of TRS,
becomes the constant-current controlled by zener diode
D1514 and resistor R9 in IC1501. (ZD3 is off because the
zener voltage of zener diode D1514 is 2.4 V, and that of
zener diode 2D3 in IC1501 is 5.1 V.)

When the positive feedback induced at N2 exceeds the fixed
value, D1515 is conducted and then TR1514 is turned to on.
Thus, the base current of TR4 is decreased, the collector
current of TR4, 1ie, the base current of TR5 1is also
decreased, and the collector current of TR5 is decreased.
These operations prevent the collector current of TR5 from

flowing excessively.
Stabilizing operation of output

The DC voltage (approx. -28V) is produced by rectifying the
AC voltage fed back from winding N4 to windings N2 and N3
when TR5 is off. This DC voltage is divided, and added to
the base of ERROR DETECTOR TR1 to stabilize the voltage of
regulator output. In other words, the emitter potential of
TR1 maintained constant by zener diode ZD1 is compared with
the base potential of TR1 and the error signal is detected.
This error signal is amplified by TRZ, and supplied teo the
base of TR3, and the collector current of TR3 1is thus

controlled.
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(3)

When the output voltage of the regulator rises, the collec-
tor current of TR3 increases, and the base current of TR4
is decreased.

Consequently, the base current of TR5 is also decreased and
the saturation point of the collector current of TR5 is
decreased. In other words, the amount of energy trans-
ferred to the secondary circuits of T1501 is reduced by
making the on-duration of TRS5 short. The voltage across
R1502 is supplied to the base of TR2 through R1507 to match
the timing to turn TRS5 to off, ie, the timing to control
the collector current of TR3 with the timing of the peak of

the collector current of TRS.

Protection circuit of the switching transistor

Circuit protection after turning power to on

(1)

{i1)

Immediately after the power switch is turned to on, triac
thyristor D1502 is off, and the charging current of (1508
(and <C1509) flows to R1501. This prevents the rush
current from doing damage to the circuits,

The wvoltage induced at N2 is supplied to D1502 as a
negative trigger pulse. Then, D1502 turns to on, and this

power circuit becomes a steady state.

Immediately after the power switch is turned te on, the
base voltage of TR!1 is much higher than the emitter
voltage of TR1, compared with the steady operation state,
because the charging speed of C1508 and C1507 is different.
As a result, the ccllector current of TR3 increases, and
the base current of TR4 decreases. The base current of
TR5 decreases, and the collector current of TR5 is limited
tec a small amount. After C1508 and C1507 are charged, this

power circuit becomes a steady state.
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Circuit for protecting the excessive current

D1502 igs a 3.0 V zener diode, and determines the upper limit of
the Dbase current of TR5 together with D1503 and R1502. This.

prevents the excessive current from flowing to TR5.
Others

The LINE TRIG signal for the line lock is taken out from the
primary line. After the signal passes through photo coupler
1C1519, the waveform is shaped and supplied to the TRIG c¢ircuit

via 15 .
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5.12 TRACK HOLDER { @ )

Fig. 5-18 is a detailed block diagram of this circuit, Refer
to the attached schematic diagranm <C>, too.

The AC signal (either of the CH1 V. SIG or CH2 V SIG signal)
fed from @ is routed to relay D8060a via and . The
relay 1is controlled by the DSO signal fed from . In the
RTO mode, the AC signal passes through the relay, and fed out
to@via and ..

In the DSO mode, the AC1 signal is applied to the STR V AMP,
and the paraphase signal is converted inte the single-ended
signal. TR8062 is an emitter follower.

The output of the STR V AMP is applied to the SAMPLE HOLDER ©SW
in the next stage. This is a high speed switch which can
correspond to the sampling rate. The operation of this switch
is controlled by the SW DRIVER. Wheén (A) is high and is
low (Fig. 5-18}, the switch is in the ¢lose state, and the
signal passes through the switch., When @ is low and is
high, the switch is in the open state, and the signal does not
pass.

The signal which passes through the SAMPLE HOLDER SW is applied
to the BUFFER. The BUFFER is of a high input impedance and a
low output impedance, and the gain 1is designed tc be 1
correctly. (The output ig 1 with respect to the 1 input.)
TR8063 is a source follower and TR8066 is an emitter follower.
S/H ADJ RV8060 controls an entire offset. A fine offset
control for each mode is made in <<E>. The amplitude of the
input of the A/D converter is limited (The maximum amplitude is
determined), and the output of the BUFFER is designed to be 0
+0.5 V. Namely, the voltage of -0.5 to +0.5 V at the output
point of the BUFFER corresponds to 10 div on the CRT. (Correct

A/D conversion is not ensured to the signal in excess of the
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voltage range.) The SH CLK signal from 112 is converted into
the differential signals (SH CLK and SH CLK) by the CURRENT SW.
The rising edge of the SH CLK 1is a sampling point.

REALTIME SAMPLING

In the real time sampling mode, the SH1 CLK is always low and
SH CLK is high. Consequently, TR8B068 is off and TR8069 is on.
@ goes high and goes low. Thus, the SAMPLE HOLDER SW is
in the close state, and the signal always passes.

In the eguivalent time sampling mode, the SH1 CLK goes high and
the SH CLK goes low at the sampling point. Consequently,
TR8068 is on and TR8069 is off. A in Fig. 5-18 goes low and
B goes high. Thus the SAMPLE HOLDER SW is in the open state,
and HOLD CAPACITOR C8064 holds the voltage at the sampling
point.

Before the SH CLK goes low and the SH CLK goes high at the end
of a sweep, the voltage of the HOLD CAPACITOR is converted into
the digital signal in the A/D converter (<i§>) via the BUFFER
and the aMP ( <:> ), because the operation speeds of the BUFFER,
the 2X AMP and the A/D converter are slower than the switching
speed of the SAMPLE HOLDER SW.

The CLAMPER (1)} is provided to:

{1} 1limit the voltages at @ and in a given range when
the SAMPLE HOLDER SW is off, and

(2) 1limit the output range of the BUFFER (1).

TR80O65 is an emitter follower, and the clamp voltage tracks the
output voltage. The tracking range is limited to #0.7 by D8067.
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5.13 AD DRIVER & ACQ MEMORY ( @ )

For this circuit, refer to the schematic diagram <:> , the
detailed block diagram Fig. 5-19 and the timing chart Fig. 5-
20.

STR V.AMP

The STR V AMP (1) consists of TR5201, TR5202, TRS5203, etc. The
S/H (sample holder) output of around zero volts is fed to the
input (TR5201 base) of this amp via [114] . From this amp, the
signal around +2.5 V (+2.5 V %1 V) which is suitable to the A/D
input in the feollowing stage is fed out.

The gain of this amp is approximately 3 times, and controlled
by AD1 GAIN RV5201. The CURRENT SOURCE (1) consisting of
TR5202 and its peripheral circuits functions to offset the
center of the output voltage of this amp to +2.5 V.

To make the center voltages in the normal sampling mode and the

equivalent sampling mode equal, the offset veltages 1in both
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modes are controlled by AD1 NORM OFFSET RV5202 and AD1 EQ
OFFSET RV5203. These two controls are switched by the ANALOG
SW(1) that is controlled by the EQ CK EN signal.

As the A/D (2) is not used in the eguivalent sampling mode, the
switch of this kind is not provided for the STR V AMP (2).

The upper and lower limits of the output voltage of this amp
are controlled by TR5206 and TR5207, respectively. Normally,
the voltage between the base and emitter of each limiter 1is

biased reversely, and both transistors are in the off state.

A/D CONVERTER

The input range of the A/D (1) is from +1.5 to +3.5 V.
Consequently, the lower limit voltage is applied to the Vpnq
terminal from the VOLTAGE FOLLOWER (1), and the upper limit
voltage 1is applied to the Vpg terminal from the VOLTAGE
FOLLOWER (2). The A/D (1) is an 8-bit flash A/D converter, and
the 2a/D conversion is performed at each rising edge of the

clock signal.

ACQ MEMORY

The ACQ MEM (1) is a 2KB (2048 words x 8 bits) serial access
memory (SAM). As this circuit incorporates the counter for
address memory generation, the external address signal is not
needed, and the address scan becomes the serial access.

The internal address counter increments the address one by one
from the clock pulse and is resets to zero address by the reset
pulse, after data is written in address zero to 2047, the

internal counter is reset to zero, and data is written.

Equivalent sampling pulse generator circuit

For this circuit, refer to the EQV SPL section in Fig. 5-19,
and the timing chart Fig. 5-20.

COUNTER IC5302 is a 12-stage binary counter. This counter is
activated at the falling edge of the clock input (CK). When
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the <c¢lear 1input (CLR} goes high, the counter 1is reset
regardless of the clock input, and all the outputs go low.

The A SWEEP GATE signal form Eﬂ is fed to CK. This gate
signal 1is developed, based on the trigger signal in the RTO
mode. Therefore, this counter is counted at each sweep.

The counter output is converted into the analog signal by D/a
RM5301, and fed to the (+) input terminal of COMPARATOR IC5304
via AMP IC5303. This (¥) input voltage increases every sweep.
On the other hand, the SWEEP RAMP signal as shown in Fig. 5-20
is fed to the (=) input terminal.

When the SWEEP RAMP voltage exceeds the COMPARISON VOLTAGE fead
to the (:) terminal, the "L" is output from the COMPARATOR.

The COMPARATOR output is fed to {:} as the SH CLK via IC530s6
(2/2) and the BUFFER & LEVEL CONVERTER. The rising edge of the
SH CLK becomes a sampling point. In the BUFFER & LEVEL
CONVERTER, a TTL level is converted into an ECL level. Whether
the SH CLK is fed out or not is determined in IC5306 (2/2) by
the EQ CKEN signal, which goes high in the equivalent sampling

mode.
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Part of the COMPRRATOR cutput becomes the EQS CLK (equivalent
sampling <¢lock) via IC5314 (2/2) and 1C5306 (1/2). In the
equivalent sampling mode, the EQS CLK is fed to the CLK
terminal of the A/D (1), and its rising edge performs the A/D
conversion.

The A/D conversion is performed a little behind the sampling

point by the delay circuit consisting of R5314 and 54009,
TBC and ACQ control circuit (Lower half of Fig. 5-19)

The operation of this circuit is classified into 6 as listed in
Table 5-4,
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{1} 1is the basic operation. Therefore, the differences from
{1) are described in (2) to (8).
Table 5-4
Operation | g.pmpling | Sampling Item| TIME/DIV Remark
mode cleock freq.
Eguivalent Equivglent (6)|50 ns - 2 us
sample sampling
40 MHz (4) 2.5 us VC-6045
only
MH 3 5
Realtime | Realtime 20 MHz 3 M
sample sampling 10 MHz (2) 10 us
5 MHz - (1) 20 us - Basic
1 kHz 0.1 s operation
ROLL 500 Hz-2 Hz | (5)|0.2 5 - 50 s

(1) 20 us/div - 0.1 s/DIV

The
QEC

fed out from the terminal D.

The pulse obtained by dividing this

20 MHz pulse is always fed out from the terminal F of
X5301.

pulse 1is

The output frequency from the

terminal D 1is changed according te the TIME/DIV range
setting, and controlled by 0SC's A, B and C. (Table 5-5)
Table 55
TIME/DIV 0SC A OSC B Q08C C Terminal D output
50 ns - 2 us —_— S _
2.5 us - O.1Is L L 10 MHz
0.2 s - 5 s H L 1.25 MHz
10 s L H 625 kHz
20 s L H 312.5 kHz
50 s H H 78.125 kHz
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COUNTER/TIMER 1IC5310 is a programmable counter/timer and
has three 16-bit counters. The counter 0 (CLK 0, GATE O
and OUT 0) is used as a divider, and the counter 1 (CLK 1,
GATE 1 and OUT 1) is used as a pretrigger timer. The wused
counter is selected by A0 and Al.
Data is sent to DO to D7 in three parts per processing.

1st --- To which function data is used (counter or timer)

2nd --+ 8-bit data {(including the dividing 16 bits

ratio per TIME/DIV setting) in total

3rd --- 8-bit data
The maximum input freguency of COUNTER/TIMER IC5310 is 10
MHz, and its maximum output frequency is 5 MHz.
Consequently, the 0OSC output is fed to SELECTOR 2 IC5309
directly or via the counter 0 of the COUNTER/TIMER accord-
ing to the TIME/DIV setting.
In case of the setting range from 20 us/DIV to 0.1 s/DIV, a
10 MHz pulse is fed out from the terminal D. This pulse is
fed to the CLK 0 terminal of the COUNTER/TIMER, and the
pulse divided in accordance with the TIME/DIV setting is
fed out from the terminal QUT O.
The output freguency of the terminal OUT 0 may or may not
coincide with the sampling clock frequency. This 1is
determined by the model number, single trace operation or
dual trace operation, TIME/DIV range settings, etc.
The output from the terminal OUT 0 is fed to the 1B termi-
nal of SELECTOR 1 IC5550, and further fed to the terminals
1C2 and 1C2 of SELECTOR 2 IC5309 from the terminal Y1.
The pulse fed to the terminal 1C2 is fed out from the termi-
nal 1Y, resulting in the A/D1 CLK and the W CLKI1.
The pulse fed to the terminal 2C2 is fed out from the
terminal 2Y, resulting in the clock which counts the number
of sample.
The SELECTOR 2 is the switch which selects the desired
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clock. The two sets of switches are switched similarly by
the control signals CK SEL A and CK SEL B at the same time.

Table 5-6
CK SEL A |[CK CEL B Switch connection
. TCO0 o 1Y 2C0 e 2Y
20 MHz L L ICT o 2C1 4
IC2 o 2C2 4
IC3 4 2C3 o
ICC o 1Y 2C0 o 2Y
10 MHz H L ICt O’/D 2C1 Ox/D
IC2 4 2C2 o
IC3 & 2C3 o
ICO0 1Y 2C0 4 2Y
Less than L H ICT 4 2C1 4
5 MHzZ IC2 2C2
IC3 & 2C3 4
ICO o 1Y 2C0 o 2Y
ES CLK H H ICt o 2C1 o
(Equivalent IC2 4 2C2 4
sampling) IC3 2C3
IC53716 (4/4) and IC5316(3/4) form the gate circuit. When

pin 13 goes low, the clock fed to pin 9 passes this gate.

This gate enters exclusive OR circuit IC5314 (4/4) at pin
10, and exclusive OR circuit (2/4) at pin 5. As pin 9 1is
low, the clock fed to pin 10 is fed out from pin 8 as 1is,
resulting 1in the W CLK1. When the 40M ADC signal fed to

pin 4 goes low, the clock fed to pin 5 is fed out from pin

5 as is, resulting in the WCLK2.

In this case, the WCLK1 and the WCLKZ are quite 1identical.
When the 40M ADC signal is high, the ¢lock fed tc pin 5 is

reversed and fed ocut from pin 6, resulting in the WCLKZ.

In this case, the phase of the WCLKT is opposite to that of .
the WCLK 2.

The relationship between the A/D CLK and the A/D2 CLK 1is
the same with that between the W CLK1 and the WCLK2.
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Pin 12 of IC5315 (3/4)is low except for the ROLL mode.

Conseguently, the WCLKY fed to pin 13 is fed out from pin
11 as 1is, and fed to pin 2 of IC5312 (1/4) and pin 5 of
105312 (2/4). During the write period, as the ACQIRD, IORD
and ACO2ZRD are all high, the WCLK1 1is fed out from IC5312
(1/4) and IC5312 (2/4) as is, resulting in the R CLK1 and
the RCLK2, respectively. As described above, the write

clock and the read clock are identical during the write
pericd. During the read period, the ACQIRD, TORD and

ACQ2RD go low at the respective timings. Conseguently, the
RCLK1 and the RCLK2 are controlled by IC5313 {2/3) and
IC5313 (1/3), respectively. OE1 connects the ACQ MEM(1) to
the data bus during the read period.

Next, the counter 1 (GATE1, CLK1 and oUT1) of COUNTER/TIMER
IC5310, FF1 and FF2 are discussed below.

Normally, the contents of the ACQ memory is updated one by
one according to the realtime sampling. However, it
happens to stop the data update in the course of processing.
For example, this happens when memory is reset or when the
setting of TIME/DIV is changed.

when it is needed to stop updating data of the ACQ memory,
the TRIG EN signal fed to D1 and ET of FF 1 goes high.

The rising edge of the GATE (A sweep gate) signal fed to
CcK1 latches the signal, and the latched output is fed out
from Q1. The Q1 output is synchronized to the write <c¢lock
by FF2 and fed out from Q2.

When 1024 clocks enter COUNTER/TIMER IC5310 at CLK1 after
the GATE1 input changes from low to high according to the
Q2 output, the OUT1 output changes low to high. The clock
frequency to CLK1 changes according to the TIME/DIV setting.
while the OUT! is low, the 1Y output of SELECTORZ passes
through gate IC5316 (3/4 and 4/4), and the write clock 1is
supplied to the ACQ memory.
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(2)

(3)

(4)

(5)

Whenr the OUT1 output goes high, pin 8 of IC5316 (3/4) 1is
tied high, and the 1Y ocutput of SELECTOR2 can not pass
through gate IC5316 (3/4 and 4/4). Consequently, the write
clock is not supplied to the ACQ memory, resulting in stop-
ping the acquisition of data into the ACQ memory.

10 us/DIV

In this case, the sampling frequency is 10 MHz and the 10
MHz pulse fed out from the terminal D of 0OSC X5301 is fed
directly to SELECTOR2 IC5309. The other operations are the
same with (1).

Sus/DIV

In this case, the sampling frequency is 20 MHz, and the 20
MHz pulse from the terminal F of 0SC X5310 is fed directly
tec SELECTOR2.

FF3 and FF4 are the time measuring circuits, ‘which are
related to the 20M and 40M sampling. 1In case of the 20M
sampling, the phase relation between the sampling clock and
the ACQ trigger signal is checked according to the TRG 10M
signal state, because the sampling capability and the count
capability are different. Other operations are the same
with (1).

2.5 us/DIV {VC-6045 only)

In this case, the 40 MHz sampling frequency 1is required.
However, the capability of the A/D converter is 20 MHz max.
Consequently, two A/D converters are used, and the 40 MHz
sampling 1s performed by reversing the phase of the A/D
clock with respect to that of the other A/D clock.

Further, the relationship between the sampling c¢lock and
the ACQ trigger signal is checked from the status of the
TRG 10 and the TRG 20M. The 40M ADC signal from OUTPUT
PORT IC5307 is high.

0.28/D1IV - 50 s/DIV (ROLL mode)

When the TIME/DIV switch is set to this range, the ROLL
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mode is automatically established. Each time when the ACQ
memory acguires one data in the ROLL mode, the data is
transferred to the buffer memory in the RAM. Thus, data is
stored 1in the buffer memory during a specified duration.
The number of the stored data changes in accordance with
the TIME/DIV setting.

The data of the ROLL memory in the RAM is updated at a unit
of the stored data amount. The ROLL memory facilitates the
processing of waveforms 1in the ROLL mode. Later the
display memory data in the same memory RAM is updated at a
unit of the same data amount, When updating the ROLL
memory and the display memory, data is shifted so that the
oldest data is stored at the address 0. _

Two display memories are provided for one channel. When
the content of the first display memory is displayed on the
CRT, the data of the second display memory is updated.
During this time, the contents of the first display memory
are displayed at a constant interval.

When the update of the second display memory finishes, the
display memory changes from first to second, and the
contents of the second display memory is displayed on the
CRT. The same procedures are repeated between the two
display memories.

The Write Enable Control (WECONT) signal goes high when
acguiring data in the ACQ memory. When the WECTL signal
goes high, the reset of FF5 and FF6 is released, and the Q6
output goes high. Pin 8 of IC5312 (3/4) is low even when
the Q6 output goes high in the modes other than ROLL.

Consequently, D7 of FF7 goes low, and INT ¢ goes high.

The output of the set-reset FF consisting of IC5316
(1/4,2/4) and IC5305 (2/5) is alsc low.

When the ROLL mode is established and the ROLL signal fed
to pin 10 of IC5312 (3/4) goes high, pin 8 of IC5312 (3/4)
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(6}

(7)

goes high. Consequently, D7 of FF7 goes high.

When D7 goes high, the INT ¢ signal remains high, and
changes from high to low at the rising edge of the clock
fed toc CK7.

The INT ¢ signal is an interrupt signal. When the MPU for
the DSO detects that the INT ¢ goes low, the MPU issues the

instruction "Read Data." According to this 1instruction,
the ACQRD and IORD go low.

As a result, this output of pin 11 of IC5312 (4/4) goes
low, FF7 is reset, and the INT ¢ changes from low to high.

Thus, the reading of one piece of data in the ROLL mode
finishes.

50 ns/DIV - 2 us/DIV (Equivalent sampling mode)

In this case, the EQS CLK fed out from pin 1 of IC5306
{(1/2) is fed out from terminals 1Y and 2Y of SELECTOR 2
IC5309.

Channel selection in the storage mode (CKA and CKB signals)
Refer to Fig. 5-271.

The channel selection in the RTO mode is performed by the
CH1 and CH2 signals. In the storage mode, the channel
selection 1is performed by the CKA signal. The channel
selection of the A/D converter is performed by the CKB
signal.

Two operating modes are available for the dual trace
operation 1in the storage mode, and they are switched as
follows according to the TIME/DIV range settings. (VC-6025
and VC-6045)

50 ns/DIV - 0.5 ms/DIV --- ALT mode
(in dual trace operation})
1 ms/DIV - 50 s/DIV ——~—-- CHOP mode

(in dual trace operation})

In the CHOP mode, the CHOP signal goes low, and 1Y and 2Y
are connected to 1A and 2A, respectively, in SELECTOR i
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IC5500 (<C>). In the mode other than CHOP {including ALT),
the CHOP signal goes high, and 1Y and 2Y are connected ' to

1B and 2B, respectively.

As known from Fig. 5-21, the CKA is divided by 2 by IC2160
{ <:>), and the outputs Q and 6 become the CHZ DSP and EET
ng signals, respectively. In other words, the channel
selection of the A/D input signal is performed by the CKA
signal in the storage mode. The Q output also becomes the
CKB signal, and becomes the AD clock in the CHOP mode.

Fig. 5-22 illustrates the relationship among the CKA, CKB,
AD clock and AD input signals.

CKA
CKB
M
AD1 CLK N
CH1 AD CONV.
I
ADZ CLK _Nl \

N |
D

AD INPUT SIG.

Q
ja]
[\
0
=

DELAY BY DLY LINE

Fig. 5-22
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5.14 Digital MPU ( @ )
DISP CONT ( 1/2)

FRONT PANEL (DSO} ( }

For this circuit, refer to the detailed block diagram Fig. 5-23
of @ and @ , the detailed block diagram Fig. 5-24 of
and the schematic diagram { R <ED and <<E>)

MPU IC55017 for the D3SO of is a CMOS 8-bit microprocessor,
which has a high speed CPU, memory management unit (MMU),
two direct memory access controllers (DMAC), timer, etc.

The major functions of the MPU for the DSO include:

(i} Display of data

{ii} Control of the digital section

(iii) Communications with the MPU for the RTO (transfer of data)

(vi) Interface with external equipment

Control of display

The area of the buffer memory, the display memory, the save
waveform memory, etc. are allotted in RAM IC5503 of <<;>.

The waveform data (2KB) is transferred from the ACQ memory to
the buffer memory. Then the range 1KB to display one waveform
data from the 2KB data by the H POS. This 1KB waveform data is
transferred to the display memory.

One frame 1s approximately 20 ms. One frame includes the data
of waveforms, characters, cursors, etc. The number of wave-
forms whose data is included in one frame is determined by
operating modes (one channel, multi-channel, save wmode, etc.).
The maximum number of waveforms is four.

The display of one waveform is described in (1) to (3).
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{1} Display in the Y direction of one waveform
The waveform data in the display region of RAM IC5503 of
(‘}'is fed out 1in seguence to OUTPUT CONTROLLER IC5518 of
1‘} by the DMAC. The DMAC has the start and stop addresses
of the display region. The DMAC generates addresses and
updates the addresses successively {outputs the next
address). The DMAC built in this MPU can transfer one data
at 7 clock (0.8 us approx.}.
The MPU and the DMAC have the common data bus and address
bus. Therefore, they uses the buses at the time division
basis. Tn the instrument, the MPU and the DMAC use the
buses alternately at every data transfer.
The MPU detects that the DMAC is requested when the DREC
signal (DMAC Request) goes low and admits the use of the
buses to the DMAC. Then, the DMAC lets the address bus to
generate the start address, read one waveform data in the
RAM, and transfer it to OUTPUT CONTROLLER IC5518,.
(The start address is previously established in the DMAC. )
The GATE 2 of TIMER IC5504 of <<E> goes high every time
when one waveform data is written in IC5518. When the
GATE 2 goes high, the OUT 2 goes low. . Consequently, the
DREC goes high and the request to the DMAC is released.
When the specified number of clocks is fed to the CLK 2,

the OUT 2 goes back high. Accordingly, the DREQ goes low,
and the DMAC is reguested again. Then, the DMA cycle for
the next waveform data output starts again.

The address is incremented every cycle.

The time between the data points is the sum of the DMA
cycle (7 clocks), the count time of the TIMER 2 (GATE 2,
CLK 2, OUT 2}, and the reception time of the DREC. It 1is
3.2 us approx.

One waveform data is displayed by repeating the above proc-
esses until the stop address. (The stop address is also

established previously in the DMAC,)
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(2)

(3}

(4)

Display of one waveform in the X direction

The MPU for the DSO incorporates two DMAC's : DMAC O and
DMAC 1. The display in the X direction is controlled by
DMAC 0 and that in the Y direction is controlled by DMAC 1.
The zero address of the display memory is selected to be
such an address that all of the lower 10 bits 1is zero.
Thus, the D/A (2) output becomes the stairstep waveform
that starts from zero volts.

The above 10-bit address is latched by the address latches
LATCH 2 and LATCH 3 of <C> . IC 5514 contreols all the
address (upper and lower addresses), and IC5512 controls
the lower address. 1In case of the waveform display, both
LATCH 2 and LATCH 3 perform the latch operation. The PC
port of the OUTPUT CONTROLLER is in the input state by
means of the MPU, and the signal is not output from the PC
pert to D/A (4). As described above, in <case of the
waveform display, the Y-direction signal is fed to D/A (1)
from the PA port of the OUTPUT CONTROLLER, and the X-
direction signal is fed to D/A (2) from LATCH 2 and LATCH
3.

Intensity control for the waveform display

ICS5514 (3§ } controls the Z signal. In case of the
waveform display, pins 10 and 11 of IC5574 are low. The
DREQ signal fed to pin 9 continues to be low only for the
time determined by the counter 1 (GATE 1, CLK 1, OUT 1) of
TIMER TIC 5504 ¢ <3> }. During this period, one piece of
data is bright.

X-Y operation

In this operation mode, the CH!1 signal becomes the X
signal, and the CH2 signal becomes the Y signal. Like the
Y signal in the waveform display mode, the Y signal is fed
to D/A (1) from the PA port of the OUTPUT CONTROLLER. The
X signal is fed to D/A (4) from the DC port of the OUTPUT
CONTROLLER. In this case, the outputs of LATCH 2 and LATCH
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(5)

3 are in high impedance state and not connected
electrically with D/A (4).

Display of characters (Fig. 5-24)

One character consists of 3 bits each for the X and ¥
directions. The 3 bits in the X direction are output from
terminals PB3 - PB5 of the QUTPUT CONTROLLER and converted
into the analog signals by D/A (3). The 3 bits in the Y
direction are output from terminals PBO - PB1 and converted
into the analog signals by D/A (2).

The number of the intensity bit which determines whether or
not to brighten each for forming one character 1is one,
which is output from terminal PB6.

As described above, 7 bits are used for one character. The
character pattern for each character is stored in the ROM
at the unit of 8 bits.

The characters of one upper row and two lower rows, 3 TIOWS
in total, are displaved on the CRT. The information on
position in the Y direction which determines the position
of one row is output from terminal PAO to PA7 and converted
into the analog signal by D/A (1).

The 32 positions (5 bits) are set to display characters for
one row. The information on position in the X direction
which determines the 32 positions is determined by the b5
bits of the upper address fed out from LATCH 3 to D/A (4).
In this case, LATCH 2 is in the prchibit state. The D/A
(1) output whose voltage changes one time per row (every
2.5 ms approx.) and the D/A (2} output whose voltage
changes every one dot (every 2 us approx.) are added,
resulting in the position signal in the Y direction.

Though the X direction of one screen consists of 10 bits
(1024 vpoints), the distance between two characters is
210/25 =27 (5 bits), because 32 characters (5 bits) are
positioned with equal distance. In other words, the 5-bit

point from the start point of the first character 1is the
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start point of the second point, Consequently, the voltage
of the D/A (4) output changes every 32 x 2 ys = 64 qus
approx. This D/A (4) output and the D/A (3) output whose
voltage changes every one dot (every 2 us approx.) and
added, resulting in the position signal in the X direction.
(6) Cursor display (Fig. 5-24)
Like the character pattern, the cursor pattern 1is also
stored in the ROM.
In case of the horizontal cursor, the position signal in
the Y direction is constant and fed out from terminals PAO
- PA7. Then the output signal is converted into the analog
signal by D/A (1). The position signal in the X direction
changes and is fed to D/A (4) from terminals PCO - PC7.
The horizontal cursor consists of the 8-bit X-directicn
signal.
In case of the vertical cursor, the Y-direction signal
changes and is fed out to D/A (1) from terminal PAO - PA7.
The position signal in the X direction is constant, and 10
bits are required according to waveform. The 10 bits are
output from LATCH 2 and LATCH 3 and converted into the
analog signal by D/A (4). As described above, the
instrument does not require a conventional cursor pattern
generator. Consequently, the number of bits is reduced to

a minimum, and an affective operation is ensured.

ANALOG SW, MULTIPLEXER (Fig. 5-24) _ ,
The switches X and Y of ANALOG SW are controlled by the DOT]

signal, and the smooth on-off switching is made. The signal

passes LPF at the time of the smooth on. "Smooth on" or
"smooth off "
switch at the lower left of the front panel. The switch Z of
ANALOG SW (2) is controlled by the 40M ADC signal and the gain
of MULTIPLEXER {(2) is switched.

MULTIPLEXER 1is controlled by the DSO signal, and the signal

1s displayed on the screen by switching the MENU
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flow is changed according to the RTO mode or the DSO mode.

In case of the RTO, the output of the operational amplifier &
in each MULTIPLEXER becomes the CHST-Y and CHST-X signals.,

In case of the DSO, the output of the operational amplifier B
in each MULTIPLEXER becomes the CHST-Y and CHST-X signals.

The Y-direction signal of characters and cursors or the A/B SEP
BIAS signal in the RTO mode is fed to the operational amplifier
A of MULTIPLEXER (1). While, the Y-direction signal of
waveforms, characters and cursors in the DSO mode is fed to the
operational amplifier B.

The X-direction signal of characters and cursors in the RTO
mode is fed to the operational amplifier A in MULTIPLEXER (2)}.
The X-direction signal of waveforms, characters and cursors is

fed to the operational amplifier B.

Control of the DSO switch and RS-232C CONTROL switch (Fig. 5-23)
The descriptions of the 6 DSC switches (81601 - 51606) at the
lower left of the front panel and the 8-circuit DIP switches
on the rear follow,

As known from terminals PAC - PAS of I/0 CONTROLLER ICS5506, the
status of the two switches can be judged by one line. 1In other
words, the status of the DSO gwitch and the DIP switch 1is
checked by the MPU for the DSO at some seguence.

When checking the status of the DSO switch, the MPU make the R
PANEL signal high and PB6 low. Under this condition, all the

switches of S5501 are the same as the off state when viewed

from PA terminal side regardless of their actual setting
positions.

Consequently, only the PA terminal corresponding to the on
switch goes low. Thus, the MPU judges the switch that is on.
Later, the MPU make the corresponding terminal among PBO thru
PBS low, and the LED corresponding to the pressed switch.

When checking the DIP switches, the MPU makes the R PANEL

signal low and PB6 high., The operation is identical with the
DSO switch.
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7. ELECTRICAL PARTS LEAD CONFIGURATIONS

Diode

T
;'1 P

1
TZ/’T e .y o
SILVER
G oo wmenne
AUD L

AUDBTA DTALOE DANGO3

= 5

NAVY BLUE
GZB 2. 4B
FMB-24 GZB 3. (08 HZTAL
FMB-26 GZB 6. 8B HZTA3
TYPE NO.

1.ANODE TYPE NO.14 HZIM 4B
2.ANODE TYPE NO.17 HZIM 5B
3.CATHODE TYPE NC.24 HZM 7C

HZM SERIES
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3 1.CATHODE! s

2.ANODE? 5 o—P—o
3 W o—P—o0 o
! 3.CATHODE?2, 2y
ANODE 1
HSM88S TMN1(
?} {/]}
GREEN CATHODE BAND
MA161 15583 1SS165
188110 155286 b
188123 MTZ SERIES SE=
185133
185153 PG55348Y
S
—i O
+~ PR
BROWN ' r 1
RU3AMLF RBV-406
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Transistor ]

ECB

23ATTEAK
23A1029D
23A1188E
25C535¢C
28CH41K
28C1213AC
23C1906
28C2853E
28C3063
25C458C

S

//% (3) COLLECTOR

(1) EMITTER

(2) BASE

23C1252

28A12108S
28C29128

BEC

28C2407 (1}

25A1052
C 28A1226E4
23A1245
B 283A14562
E 2SBb24BV3
28C16H218B4
25C2462LC
25C26820QC
28C2759-T2
283C27354C
23C3772LY4
23C37750Y-4
28D596DV3
3
4
5
2
1
DTAL124EK
Ry Tr ay (L) Trl OQUT
MG (2) Tr2 ouT
o az‘_ (3 Tr2 IN
@ 3 (4) GND ()
RL T¢ @ (5) Trl IN
DTC124K
RL T wy (1) Trl CUT
@3 () Tr2 OUT
) o 2 (3 Tr2 IN
R::
- 3 (4) GND
RL ¢ @ (5 Tr1 IN
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5
6
3
G {
IMX 3
S
D {6) j—o ()
28K303V4 @ (@
2SK436A20 {4)
2SK508KS2 2503089 Tr @3
’ IC
o0/l
n -
1
8PINS HD74HCOOP 16PINS 20PINS
HD74HCQ2P
MN3102 HD74HCO4P HD14040BP HDT4HC573P
HDT4HCOBP HD14051BP HD74HC574P
HDT4HC32P HD14053BP
HDT4HCT AP HD74HC138P
28PINS
14PINS TC40HEOOP HD74HC155P
TC40HO002P HD74HCAQ40P HN27256G—25
HD74LSQQP TC40H1B4P HD74LS157P HME3021P
HD7T4LSO4P SNT4AS0ON MC10HILEL
HD74LS10P SNT4ASTAN MCT4HC4052N
HD74LST4AP TLOG4CN MCT4HC4053N 6APINS
HD74LS164P NJM319D SNT4LS594N

HD74L8383°P
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0/ GATHODE REF
/
1 ? i
EPINS 8PINS ANODE MC145406F
' HD7?74HC153FP
PC7T140 - TLO&LICP TL431CLP-B TCT4HC157AF
23 22
13
33 12
24
34 ) 11 ‘/ 12
14 1 )
TMP182CE55AF-10 TMPR82CH4M-2
28 27
13
34
17
40 -
3 1. Vss
- 2 2. Voo
5 6 1 3. OUT
HA19211MP MN1280R
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1
1
§PINS TPINS

sAT41PS
MOZ01L M5Z0O1FP NJMO 728

—

8 NJM319M
NJM2902M
HD7A4HC27FP

HD74HC3ZFP
TCT4HCOOF
TC74HC86F

1 HMB2256LPF—10T
HMG26E4ALP-15

\

44 43

HDT4HC3TTFP
TCTAHC244F
TCT4HCST4AF HD64180R1CP10
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R 44 RHEQRS RoHETAL 144 22 KOHM +=5% 1 1 L AL RHECR G4 AMETHL 1raw  ton BGHM +-5% 1 1
R Has RREEQNZ] ReMETAL 140 L.2 KDHM #=5F% 1 1
r Bba AMEOA92 HMETAL 17/4H az EDHM +=5X 1 1 M 2120 [FELAET] A.ELACK ErB-Lato-5434 1 1
R N4T RHEQATS RoMETAL 1¢ad 1.0 KIHM +=53 1 1 o221 RCEQeS2 R.GLOCK EAR-LDG-5036 1 1
.3 adn RHEDETY F.OMETAL 1/aK 1.8 KJHM #=5% ¥ 1 kM 2231 RCEDZT2 R.ELOCK ELBu«LDN-5034 1 1
. &T1 RMEDZE4 AHETAL AFE LRI OHM +=81 1 1 AN 2232 RCEDESE R.HLOCK EXB-LD4-%03G 1 1
L] AT RHEGETS A.METaL 1730 1% EBHM «-E5% L A
Ll iTI RMEDERG R.METAL 1/4H 4.7 KQHm +=5% 1 1 RT &eT HDDODAE THERHISTOR yaper 1 +
R ETS FMEDERS R-METAL 1/8W 5.4 KOHH +-3% 1 1
R ATT FMEDETE R-RETHL 1780 1.0 KOHH #=5% 1 1 RV §75 RHEGDLT VRLMETAL EVK JFCOOYRS4 (50K} 1 1
L] (3] RMELDTE A.METAL 144W 581 OHH #=1% 1 1 RY 645 RAHEQFL? bR METAL Evd 39CDDYRILCIQK) 1 1
A BBz RME147d R+HETAL treM 481 OHH #-1X 1 1 RY 809 RNEQGRS WAL METAL Evm 19C00YBTIIILY) 1 1
n (15 RHEQATE ReHETAL kM 1.0 KOHH #=5% [ R RY 497 RNEAALE VAL METAL EuM-39¢ MY 14 13# 04N 1 1
R (213 AMEQAN R.HETAL 1/8H £.7 KOHM +=5X 1 1 Re a3 RNEOOLY YR.NETAL E¥N 39C00Y8230349) 1 y
R aag ANEQATZ R.HETAL il g2 KOHM #-5X 1 1 RV 43s RNEBATD YALRETHL EvN 37CQ0YA534EK) 1 1
[ TT RHEQa&4 ROHETAL 1180 400 OHH +=5X 1 1 BV aiy RNEDOW? YR.RETAL EVN 37C00YE1241003 1 1
R BA7 RMEQSés ROMETAL 148w 100 OHM +=3X 1 1 AV ATS RNEDD:2 WRLOMETAL EVN-37C Q0% E14 TQKOHN 1 1
R1191 RHEQETS RMETAL 1404 420 OHM +-5X 1 1 L 1T RNEGDTO ¥R.HETAL E¥H IFCOQYBSIISKY 1 1
b1 WO=EQ1E B i WC-G045 - A ; Vs . —5 FEF-7832 FWF LOEIL
¥ ZRE-TE2 SUP LOGNE ¢ | yog usas ———o SR B r VE-G04SE T
SYHAGL FART 00, ve BEBCRIPTION ..ov..o. ... ....., A B STMERL ..PART CODE.. caaaaaa i enes DESCRIPTION ..., .., A B
LR T 3 RMEDBD R4BETAL 1700 &7 KOHK +=5% 1 1 ] a#a F5AAIZ SH.RATHRY SREN 1024 tH] 1 1
B 110} RMEDEIR R HETAL 186 iz EOHH +-%% 1 1
R 1104 RHEGENS RaMETAL 166 4.7 KOHM #25% 1 1 Th 432 HTAAZ2E3 TRANSISTOR ZEALHTI0 1 1
RO110% AMEQATS R.HETAL iR ATD OHA +-3% 1 1 Th 434 HTCA&%4 IRANSISTOR 20244324 . 1 1
1108 AHEQA®Y ReHETAL T¢4H 15 KDHH +-3Z 1 1 TR &34 HTCA48 5 TRANSISTOR FL245%L 1 1
& 1109 RMHEQATY ReHETAL LRl 1.6 KDHM +=%2 1 1 TR AiQ HTAO31E TRANSISTOR LI RETFART) 1 1
R 1112 RHEQa92 R METAL 1AW ZZ KDHH +=5X 1 1 TR 451 LACLERE] TRANSISTDR Safidarie 1 i
B 1113 RHEDZRZ R.METAL iyl 22 KDHH +=5X 1 1 TR 452 HTAQE1S TAAMSISTDR SA1462Y14 1 1
o111 RHEDREY R.METAL 1440 1.7 KOHM +=5X 1 1 TR &53 Hiso512 TRAMIIETOR AR AT 1 1
Ao111s RMEGEEE RoMETAL 1744 .8 KDHM #=5X 1 1 TR 44a HTCO%%0 TRANSISTDR FC14218% 1 1
1116 RMEG3SD A METAL 1684 1% KIHM +=5X 1 1 TR 441 Hicos?0 TRANSISTRR SE142134 1 1
R 1121 rMEGEtE A.METAL 1584 ] (0] 1 t TR 7oA HTAQZEX TRAHSIETSR 23A140520 1 1
H 112z AMERd] 2 A METAL 174K 9 UHM 1 1 LA HICO&3& TAAHS IS T4R 2FCT4628 1 ¥
A ti22 RMEOAT A.RETAL 1784 1.5 KOHM +=5% 1 1 A TI0 HIEQI4T TRANS1STHR TRESEMZA 1 1
ROTTE4 AMEGAR M. METAL 1/8% 3.4 KOHM =53 1 T TR T2 HICOZTZ TRANLTISTOR 25CZeZ04C i 1
RT1ig MMEGS? RUMETAL 1784 470 OHm +-$% 1 1 TR 714 HTEO1YE IRANSLITOR 1904 1 1
R o11is LLILEEY. R.METAL 1/8H 220 OHM +-53 1 1 TR T2l HTICD434 TRANSLITOR $C24620 1 1
ROt127 ANEQAT R.HETAL 1/8¥  &70 OHM +-%x 1 1 TR 732 HTCOAYD TRANZ 1S TAR SC28E3E 1 1
R O1127a RREQA? R-HETAL 1/BW 33D OH#t +-§X 1 1 TR T34 HTaARY s TRANEISTOR $A1138E 1 1
R 2104 RCEOTES R.CARBON TiZW .2 MOHM +-5% ¢ 1 1 TROTE1 HTDBIOZ TRANSISTON HEILTH 1 1
TR 7a3 WTLGB2SZ TRANS 15 TOR HHITH 1 t
R 2105 RMEQFOD R.HETAL 11EW 0 KOHA +«=5X 1 1 TR T4E HIGbZTE TRANSI5TAR 4DSREDYY ' %
R 2104 RHEQZES R.METAL 1780 9 FOWM w=5X 1 1 TR Ti0 Hiigisl TRAHS[STOR FERLE YA H 1
R 2147 RHEQBEB R-METAL 1/8H 1% EOHM *=5X 1 1 RN HIADEGS TRANSISTOR piAtDE20 T 1
R 103 RHEDEAE #.METAL 148H 10 AGHM +=5% 1 1 TR TER HTAQI43 TRAHS[STOR EINTLTED 1 1
r 2109 RHEDRS A METAL fraw 1o KORM +-31 1 1 TR %t HTZISAE THARd [5TOR I5CThE20 1 1
Fo3 RHET1Z A HETAL 15 kW I.11KERM +—1 & 1 1 TR 812 HTSO134 TahnilsTo 25h1ELER4 1 1
a 1Mz RMETGS R HETAL 17&m A_BTRQHN +-3Zx t 1 TR B2T HTICIE9T TRANS[STOR 2SCAMITIL/IACETINIDG 1 1
A 115 RMEIAN R.NETAL 114K 14 FORM +-5x 1 1 TR B22 HTTI491 TAANSISTOR ESCATINSLASCETIS 0N 1 1
R 2114 AMEDRA M.mETHL 1/4M 10 KOHM +=83% 1 1 TR 431 HTAAZI4 Thed§iTatoR AFA1I34EL 1 1
RZ1T AMEDH G4 R-HETAL 1184 100 QHM +=%3% i 1 TR A1z BTAOSEL THAXSIETOR 25MTUEL i 1
A2t AMEd A 44 R.METAL 1/34 100 OHH +=5% 1 1 TR Aal HTAQZ64 TRAASISTOR 25410520 1 1
] "y MEQFaZ R.METAL 180 220 KOHH +=5X 1 1 TR 455 HILOZ#3 TRAMSISTOR 25419520 1 1
n 129 RMEQ¥QZ RrHETAL 1/8W 120 KOHM +-%2 1 1 TH a7} HTLOZ&Z TAAMSIATOR 23410530 1 1
L] 13 AMEQNAL R-HETAL 1/8W 100 OHM +-% 1 1 LLEE-TR] HINOE4S TAANSISTOR 23410530 1 1
L] ™ RHEQATS ReHETAL T/BM 1.0 KOHH »-3% 1 1 TR Bad HTAJZ&T TRAMSISTER 25M10520 1 1
A 132 RHEGATE RoMETAL tigl 0 DHH +-§E 1 1 Th 2103 HTCO3#0 TRAHSTITOR 25C142 104 1 1
R 142 RHEOBTA ROMETAL 1/4u 1.0 KOHM +-§I 1 1 Th 2109 HTCOS%a TRANZIZTOR 25C1a3144 1 1
r 14e RHECKGE A METAL 1724 220 OKM +-93% 1 ' TA 2201 HTCOTAY TRAMEISTOR 2ECIU4Y 1 1
L4 140 RHEQAYZ A.METAL 1594 1¢ OnM ¥-53 1 1 TR 5139 HICO4% TRANSISTOR AECAPIEIC ST S04 1 1
A 141 RMEDR2 R METAL 17auw 1a SHM s8I ¥ ¥
n 155 AMERAAY R.HETAL 1730 1a KOMN -5 1 1 i
n 156 AMEDS 64 R.METAL 1/3W &t OHM +- 53 1 1 i
L] 157 RAMER¥123 R.HETAL 1/36 o OHM 1 1 !
L 151 AHEJR®Z R-HETAL /00 5. KOHM =-532 1 1
A 143 RHEQATZ R-HEFAL 1780 a7 DHit +-3% 1 1
n t8d AMEQAT2 RHETAL AP LU DHA ==3% 1 1
R 145 AHEDSE2 R-METAL AW 3.3 KDHM +-%X ] 1
R214d RHEO&EZ RiMETAL L 3.3 KDHM --5% i 1
R 147 RHEQATE RMETRL 1784 5.0 KDHH +=5X 1 1
* 143 RHEDB®2 R-METAL 1746 i KDHM +=5X 1 1 1
® 4% FHEDRATZ B.oMBETAL 1740 478 DHM #=3X 1 1
F 2171 AMERHI T H.METRL 1744 L) FiM 1 t
A IiTZ AMEQETH R.METHL 18k 1.4 UMM +-5% L ®
R 2173 AMEL913 R.METAL AEx 1.} & GHM L3 1
HoZ1Ts SMEDYIZ N.HMETAL 1/84 a qHM iR
t
H
[
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PANEL (PEF-783)
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RO VE-6D2S B Voubly PEF-TEY PANTL A o worahab B+ YO-ED4 FEF=78¢ POWER SUPPLY
e D o] .- 8 TY
SYMBOL L PAET ERDE. . L...-- DESCRIFTION ....... Ceveaaaaaa 1 [ EYMEDL L.PART gomE. . ... L DESERIPTION . _uouuusvinnnanior I )
Hra 0402 KUBA L LED LE&0-02 i 1 [T H SHEET IExEE ULSLV-1 1 1
i d0ra SHEET 25%25 ULSE¥—4 1 1
[T [ LTEN C.CERAMIC S0 V10000 PFes10% 1 1 2508452 BHEET 25N3E LULPiv-1 1 1
To1d02 CEEER4L [.CERRMIL 50 ¥100DD  PFe-18% 1 1
L1404 LeGoay C.CERRHMIC G V10000  PFa-10% 1 1 € kS0 cLEvpan CAPACLTOR 50 v1oooo PF+20-20 1
L0 CCGp2et L-CERRMIC %0 W10000  PFe-18% 1 1 [l T C.PLRETIC 50 Gl UFe-$0x 1
€ 255 i €.CERRMIC 50 v 16 PFa-5PF 1 1
[T HOPOEIY DIODECLED) PRET3AEY 1 1 [T tEC1002 L LERRMIL 50 ¥ 10 PFeo5RF 1 1
b oveds £172133 « | DIDDE SL-§PRZ 1 1 157 CEDOZTE T LERNMIC LT i BFE+-0_T3PF 1 1
[ L] FIFZIMY & BL-5FRE 1 1 L a5 LCOO2TS L. LERIMIC 500 ¥ i PFe-D.25FF 1 1
0 1éhe 2382133 M SL-57RZ 1 ¥ [T ] cLcoye? L. LEFIMIE se 5 PFr_0LZSPF 1
01401 F3p2138 4 €L-9PRZ 1 1 ¢ BE2 coc1030 CapmCETOR SC ¥10000  EFe#0-30 1 t
£ ED 542133 - GL=YPRE 1 1 [T A3 E) CAFACITOR 50 y1o00@  FE+B0-30 1 t
[l i92131 “ GL-FFAZ 1 1 [ [AITEEY L.FLASTIC 250 ¥19009  PRe-10X 1 t
R 1392153 i GL-¥FRZ 1 1 T2 Carge3? C.FLASFIC IS0 ¥10090  PRe-fo: 1 $
[T BIFZ1EY & o §L-¥PRZ 4 1 c o ER3 cargalr [-FLASTIC 250 ¥10900  PFe-qosx 1 3
[Tl T C.PLASTIC 250 N10908  PFe—1g0X 1 1
16 1400 TLM1Z5E 1C.OISITAL HOTHLETA4P/SKTLLETEaN + 1 t  gas ceLible £.CERRRIE 50 ¥ 150 PFe-10% 1 1
1t 1402 IpH1258 ICBIEITAL HOPRLEVE4P/SHTALYTE4N 4 1 € e LLC4028 C.CERAMIC 50 ¥ 150 PFe-18T ¥ 1
[T 1] LESDD3E t.hL ELYC 5 ¥ 4T UFe-20% + 1
Eoolemt RMEBLTS £.HETAL 1740 540 OHN #-fx 1 1 Lo LCODETZ €. ¢ERAMIC 100 v 1 FFe=, 2LPF t 1
E 1402 FMEGETY A-METAL 1/3W 5D DHH +«5% 1 1 [T CCOO2&T ¢ . LERKMIC £00 ¥ 4700 FF+t0p-0% 1 1
R150% FRECETY ROHETRL 17 560 OHH #+=-5% 1 1 [ 1% ceeqa30 CHNBRCTTOR 0w u\nnnn PF+80-24 t 1
R1eab RHEDRTY R.METAL 1raW 340 OHH +=fX 1 1 L 12 CEKD{42 £ohL ELYL 180 ¥ LF+= 20X 1 1
R 1407 FHEDE?Y R.METAL 1734 550 OHH +-E% 1 1 Rl CoADTSS L.PLATIC 50 ¥ a na;ur +=5% 1 1
R bl RMEDE72 ROMETAL 1/BW  SEb OHE +=5% 1 1 10 CECO17S E.al ELYC P 1 1
R 1507 RHEDETY RHETAL 1¢0W BE0 UHE +-53 i 1 [ IRTIT CoADYYY C.PLASTIE 50 vzzunn rr4-:n: 1 1
BN RHEDETE K.METAL 1/BW 54D GHE +-5% 1 1 [ RT3 CESOOI2 L.hL ELYEC 23 ¥ & UE+- 20X 1 1
[ RT3 RHEDE?E RMETAL FABW O E8D QHK +=5T 1 1 c 1033 TIH C.FLRSTEL £10 ¥ 0.018WF +-5 1
[Tk AHEGR#4 ReMETAL 1¢8W 100 AHK +- 5% 1 1 ¢ 1911 THIH CLELASTIC £30¢ ¥ 0.01 YF=o5 1
1620 RHEQAEE R.METAL 3¢ 4u 4.7 EDHM +-EX 1 1 [ CEROZO® E.AL ELWC 100 ¥ 22 DFe-20 1 1
Roaedt RMEQEEQ R-HETAL L] 2.2 KGMM +-ER 1 1 [ 1T CEKDIDF Cedl ELVC 100 ¥ 22 UFe-20 X 1 1
[T ANIQAEE R.HITAL 1704 220 dHM +-EX ' [RLTT tEED114 C.hL ELVC 50 1 UFe=20% 1 4
R 1622 AMELS R_KEThL tAEH [ aHM 1 £ 108y LORp101 C.PLASTIC Sp ViTOOL  FF=-10% 1 ¥
R 1621 RMEQA92 R KETAL IR T KOWM +=5% 1 + T 1824 tEEDLI2 C-hL ELYE ) 4T UF+-20% 1 '
LR 1] HMEQRGL H.METHL 1r#W 108 LHM +=5X 1 t € 1031 LEDOITS ¢.CERANIC z kY 10000 FF+80%-20X 1 1
LR TT: RMETOBD R METAL 176H 1an CHM 4= 1% 1 ] € te1z LEDoE3 €. EERRMIT 2000 ¥ 4100 BE4R0-ZDX 1 1
Foo1e53 AME1044 R-METAL 17iW 100 HHH +=1X 1 t [T T CCoo2se C.LERNMIL 2000 ¥ «Top  PPe30-ROX 1 1
Ko 1i%k RME110% R METAL 1r6d 200 OHM 41X 1 ¥ [T cehozsd C.LERRMIC 2000 ¥ L7460  ME+RD=2DX T 1
LILEH] RMET1 5 ROMETHL 14il £00 OnM =0 5X 1 1 L1015 cChodse L CLERIMIC 2a0¢ ¥ 1000 PFe-1DX 1 4
£ 5LD CLOOZE4 C.CEFAMIC 540 ¥ 1060 PFetQO-0X 1 1
RH tEQ1 RIRDZOZ R.eLOCK EXN-LES SOIE(SEIT.EK) + 1 [T ccngell [ CERAMIC FO0C ¥ 4700 PEe8p-zOX 1 1
LLRYTH LHEEEH A.BLOCK EXE-LES  3DIE(SEIT.5K) 3 1 [ LT cETogly E.hL ELWC 168 ¥ 1 1
EH 1501 HUHETH ®.ELOCK EXN-LES  SEESISRIT.5K) ' 1 [ Copeily [ CERANIE 200LT ¥ &7U0 PFeBO0-20% 1 1
[T caneE E.CERAHIC 000 ¥ £700  PE+BO-20X 1 1
RY R0 ERVDSLE ¥R CARBON v1st(rvu;N\nran SHAFT12 1 1 [T ohozes C.CERRRIE 50D K 1000 PE~108=-0% 1 1
¥ 1602 Eumozes VR.METAL 1726 1D KDHHR --253 to € 135§ LLD231 c.cERAnIC 2000 ¥ 4700  FFed0-20% 1 1
AY 1605 EDVORLY VE . LAREDN YI1ZLS(PYEIN IFOMH SHLFTHS t 1 L 12%7 LCODES C.CERRMLE 2000 ¥ 478p  PFe30-20% 1 1
RY 1EBL RDVOSaE ¥R.CHREDN Y1ZLS[PVEIN1DEQHH SHARTLA 1 1 L t25e [RAODST C.PLASTIL 250 V10GDD  PFe—10% 1 t
AV 1605 ROVOSEE VR.CARBON VIZLS CPYRINIDEORR SHA{!‘] 1 1 L1287 CaAoo3T ILELASTIL 350 VipHOD  PFe-10X 1 1
AV 1665 RHROZ10 VR.MEFAL 1/2W i TEQHHE -2 1 1 [T LLC1e3g CRPRCITOR 0 WIRGOG  PF4A0G-20 1 %
Ay 1607 AOVOSaL YR CARBON V1245 LPyRINYOKEHH ThAFT1s 1 1 Coazed cocoaza? [.CERNMIL 500 W n?un PE+{BD~BX 1 1
Ay déob LLLLER ¥R BETAL REiE3 10k0HN L3S 1 1 [T ccraza? C.CERSALE a6 ¥ 4700 PFe10D-0X t 1
¢ 4302 copoale C.CERAMEE nir\norzzzn Yal-KD 1 1
5 1401 S§PASTZ EH.PUSH EPFHR TYPE=-A NOMLOLE 1 1 € 1503 T C.CERAMLE DEPTDOF222M-vht=XD 1 1
[ PYH $EPOSTR SW.PUEH SFPHZ TVPE=L NONLOLX 1 1 € or504 [ C.CERAMIC BETIOLFZ22N-VA1-KT 1 1
LY== . .
C-B025% B : VO-E04 FEF-7E3 FRHEL A i MI-B025 B : WC=6045 FEF=184 FOWER ELUPPLY
- i P P
:‘Nggh! iiPSQ; fobE..| ..o v, PESENIPTIOR ..., [ SYHEDL L PRRT LODE. .| vny2svun-q-. DESCRIPTION -...... P » ]
E 1608 ss;osrs SW.LEVE: ALIE-ZH4 IWITH i 1 1 i 1508 LEDDAEE CorERMMTE nE? nor:zzn WiAlRE ] 1
£ 1606 HE SW . PUEM §FPHY TYPE-n SELFLOCK 1 1 L 15t CEKDIT £onl ELYE UF +-30% 1 1
HEH His 3 SW.PUEH SPUVIO LS THOKET . SHH RESFET) 1 1 [ LEKOZON ok ELYE so v zz UF+-20% 1 +
b ety I W PUEH SPPKT TYPE=d HONLOCK 1 1 [T LEkO184 €L ELYC 50 ¥ BT UF4-20% 1 1
HERFH 55PRETY IM PUBH KPUVIDIBTHOKES  SHH HESET) 1 1 L A5C¥ CEKD17Y CoaL ELYE 400 ¥ 3% UF +-2DX 1 1
£ 1410 :5P°57‘ 5W.PUEH $PFR1 TYFE=4 HONLOCK 1 1 Rl CLOpSst L. LERIMIL 1BV 1008 PFe-i0f 1 1
HE M EH R EW.PUEH $FPRY TYPE-4 SELFLOCK t 4 £ 1542 CERQTBL C.AL ELYE 5V 4T WF e-20X t 1
HERMH i 579 S RUEH SPEH] TYPE-A SELFLOCK t 1 [ETIH cengdsn £ EERAMEC ta¥ 1000 PF+-10¥ 1 1
Lt EW PUSH EFFHL TYPE-n SELFLOCK 1 1 C 1514 cci1ole CAFACETOR E&  ¥100Q0  PFes0-20 1 1
¢ 1522 CLhgzes £.CERAHIC 2000 ¥ 1000 PFr-30% 1 1
£t {53 Ero1B0 160 ¥ L.7 UE s-203 1 1
[ R CESDITE 166 ¥ 4.7 UF e-202 1 1
€ 1538 TEED3T 180 v 4.7 UF e-20% 1 1
€ 154 CEXRik1 1L 7 UF +=20% 1 1
L 1%:2 CESD3?T 5 ¥ &1 UF e-20X 1 1
£ o185y CEKD1TZ KHE 15¥E=1000 CC 1 +
L 1352 CESDMTE 16Y {QQBUF +-20% 1 1
L o$553 CESO31E 16% 100GUF +=20% 1 t
R cEKO1TZ KRE {6VE-1DDD CE 1 1
£ 15é1 CEKO1TY KME 1DVE-1DOD CE 1 1
C 15Ez cESAYIN 16¥ 18BOUF «-2d% 1 1
£ 1583 CESQ51D T4v 1LBOUF =-202 4 1
¢ 1571 EHTHT |a v !sn UF 4-2D% T ]
c 572 CESOITE 30 WF «-pDX 1 1
¢ 1573 CESDIL |sv \nnnur ~-ze: 1 1
€ 1875 CESDITR 14 0 UF +-20% 1 1
& 15§% CE5DOIL L 50 v 7.2 GF+-20% 1 1
€ 1554 taaeI124 c PLASI!C L G4 HFe-10% 1 1
[T} 1] 1311113 C.YARTABLE TEZOSZOSORRLEF (~5P) 1 +
LI T H HOHO13¥ DICCE HTD 5,24k 1 1
o oEgd HOMO13¥ IR HII 3.344 1 1
BT1 HD$BL3T DIbD 155133 1 1
[543 HD$Q43? vipp 155131 1 4
LT3 HOMOGE t ptob MET6Y 1
LT3 KOKOPEE piDD 185164 +
eT4 HOMDBE Y T Mitit 1
T ADADDES DI00E 155143 1
P RD§D43T D1apE 165133 ] 1
D vl HDEO43T planE 155133 1 1
[RLH HDXDOSS BIG0E 1EE145 1 1
RIS HPED43T DlaDE 155153 1 1
P fi0 HD30437 BIBTE 155135 1 1
o #tE HOKG 139 pIoD K17 3.3k 1 +
1043 HOROZ21E ciob RUIAMLF-B1 1 1
1022 HO$0L3T pIop 135111 1 4
1023 HUROITE DIt HZTHY 1 i
1024 BEE0LT piot 155412 . 1
1024 ROMET42 olop MTL 1230 1 1
1029 HOIRALT oigy £85133 1 1
193¢ HOAGA3T bigo - 155713 1 1
1491 HOBDAST pIopt - 453133 1 1
1013 HDEU4ST o180 165135 1 1
10ag HOEU250 P100 18588 1 1
1044 HDEO250 BIOD: 15553 1 1
i
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T s gl EF-
s L e PEF-7EL POWER SUFPLY — A i WI-EDZY 3 . woa-gad PEF-T4i POWER JUPPLY :
R 5 MBEE CPAAT COBE..f ... .ua.. BESSAIFTION couui..tyi,orranan B
GEARLGADEL | Ll SESERTRTION oiiiiiiiiiennnl A grmege LI lEhAde T i Lok 8
Hagan Diane teia1 H H ROt02e REEQITS A.ChRBQH VihW A8 RAHN +aB3 1
H N
Kowg 14 1 L MTI T8t ol volsic | eciohar 3 Eanman P o e ;
Hang 1Lt DI1oBE MIZ 184 . R 1028 RHET 241 ROHETAL ViAW G52 K EHM s-k 1
Hasaisd orast HHH I B 102 RHE1724 AIMETAL EHG-9ZCKFZ432424. 160 (ENI4 1
Hisazta olape 15503 L B o102s RCiarFe Wichamdn i 6 vesy 1
R b1opE 13382 ] H Bo10i4 RELATTS AL CARBON e 1
HoEdzEg pioaz 19581 ! ! R 1027 RCEQTSS B, EARBON Yriw 1
HORGE 4 glane Rey-sot Voo & 1023 RHE1TSY ALHETAL 2w |
Hodgg 42 biunt §lE .08 Voo ® 1029 REEATAS RLCARBON Vit 1
Heagal praoe o 4 1032 RCEAT1S RoCaRBON 1w 1
HOA3a21 olane g0 A 1838 RRYDO1Z R.HETAL WR17 1
Hogggal BIaDE HE 208 ] ! ERRTTY RLEDPSD R.CARRON 14w 1
Hagdags prape iin &.e0 H } & 1041 BCE0?47 R.CARRON 1raW 1
nEAd1AT pigoE ETH1GE 1 ‘ FEREYS REEGTID R-CARBON 1e4u 1
hasagri D1n0E hobt Voo 5 o10ss REZA4Ti f.50 Traw 1
Hosa7s g100¢ fatfa . & 1251 RCEOT4E R.CARBON 1rad t
Husoart Dlope £ M ¥ 1232 RRIOD1Z RIRETAL R 37 1
Heranss oIooE fna-24 ; | 1343 s R.30LED 1744 t
Hogaass g1ane fre-2s S FERHT RAYOST4 RIHETAL 1izw '
horoasy oraoe S P R o1i3E REZOPES R CARBON 1724 t
HOIu4 3t piaoe 1Esia ! ! B 1358 RCEo72 B.CAREON 1M 1
. R 1257 RCED?SL RoCARBON 1ieu h
EFroans ICPRATECT HER-FID 1844 v 'BRESL) KCEOTEY R CAREON 1iiW f
1250199 1¢.H13RL0 $1i7308 ot RS e R CAnBoN e }
HiPgO30 PHOTOCOPUL P71 1 1 A 1271 FEEDTEY R.CARBON 174l 1
R.CARBON ] %
J £710121 TAB 42747t 1 1 LIS 3 REEOTI4 i
1 Eriaizi Tae 27413 v i OIET 1 Rtores A Einon 1 :
' LERELEH RCEOTES R.CAREDH Tiam i
L TLEAITS eotL ELOSOTIET 1aTE Lpdoun vl A 1am Regores R.CaRmON 1 :
L TLEnt 2 il ELA5179KT ATI4 [47UH} oz RepoT? R-citaoN 1 H
L TLLa1 s cute T 1 LIRS ReEoTaT RCA tu ‘
L X017 s ELO2ANT A7 1 2o Rukoons 4 He 1
L TLEAI7S corL BLBIRMT-A42 ! ! A 1503 RCEOTZP B.EARNON 113w 1
L ILTaass oL i pieoian bt F R RCEOT27 R.CARBON 1¢3u 1
L TLTanas telL ST uha-10% d.dik ! ! A 1505 REEQTA? R.CARBON 1/4m 1
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11. MECHANICAL PARTS LIST AND EXPLODED VIEW

A:VC-6025 B: VC-6045

Q'TY
SYMBOL PART CODE DESCRIPTION 2 3
GO1 62M0028 TOP Cover Assy 1 1
GOZ 62M0029 Shield Case Assy 1 1

G003 62M0030 Frame Assy 1
G03 62M0026 Frame Assy 1
G04 62M0031 Front Chassis Assy 1 1

GG5 62M0024 Shield Band Assy 1
GG5 62M0027 Shield Band Assy 1

GO6 62X0005 CRT Assy 1
G006 62X0006 CRT Assy 1
GO7 62X0025 HIC Bracket Assy 1 1
G038 62X0004 CRT Bracket Assy 1 1
GO9 62M0032 Support Bracket Assy 1 1
G10 62X0007 Seat Assy 1 1
2 3225299 A Bottom Cover 1 1
2 3227885 A Bottom Cover 1 1

: For vC-6025(C),
VC-6045(C) only

4 3224311 B Rear Chassis 1 i
5 2127782 A C Chassis 1 1
8 8483085 A HV Cover 1 1
10 3212569 AA | Shield Case 1 1
11 8438037 A CRT Band (1) 1 1
12 8448099 A CRT Band (2) 1 1
13 3209528 A SW Bracket 1 1
16 3225300 A Shield Case 1 1
18 8398476 A Nut Plate 2 2
19 8474935 A Earth Plate 1 1
20 8474942 A Bracket 1 1
22 8398477 A BNC Spacer 3 3
23 8474929 A Spacer 6 6
27 8498220 A Washer 1 1
28 8483079 A Spring 1 1

33 3225253 A Front Panel 1
33 3225253 B Front Panel 1
34 3224310 A Rear Panel 1 1
36 8489075 A Filter 1 1
38 3208912 A Handle" 1 1
39 3144055 B Rubber 2 2
43 3149317 C Rear Foot 4 4
44 3022087 A Bettom Foot 4 4
47 8473487 A Button 2 12
48 8474945 A LED Holder 1 1
50 321102% AA | Knob 1 1
52 8474939 AA | Knob-Pow 1 1
53 8473750 AA | Knob-L 2 2
54 3146324 H Knob-S518B 5 5

221




Q'ty

SYMBOL PART CODE DESCRIPTION x B
56 3196622 F Knob-ATS 2 2
57 3149324 J Knob-S18B 2 2
58 8377076 A Handle Stopper 2 2
59 8456381 C IC Bracket 1 1
60 8446132 A Earth Plate 1 1
62 2121662 AA | L. Chassis 1 1
63 3196650 D Knob-M 1 1
64 8480105 A Shield Plate 1 1
70 8383455 B Saddle 2 2
71 8446145 B Knob Guide 4 4
75 8487187 A Short Ring 1 1
76 8487185 A Heat Sink 1 1
81 8480112 A V-0OUT Heat Sink 1
81 8484995 AA | V-OUT Heat S5ink 1
83 8485001 A V-PRE Shield (1) 1 1
84 8485015 A V-PRE Shield (2) 1 1
85 8485003 A V-PRE Earth (1) 2 2
86 8485004 A V-PRE Earth (2) 1 1
87 8485005 A V-PRE Earth (3) 2 2
89 8485006 A Earth Plate (1) 1 1
90 8485007 A Earth Plate (2) 1 1
92 8472331 A Clip 2
96 8487186 A HIC Heat Sink 1 1
97 8487166 A Heat Sink 1 1
98 8427119 B TR Cap 1 1
99 8481986 F Double Locking 1 1

102 8505145 A Button 6 6
103 8505143 A Bracket 1 1
104 8505142 A Bracket 1 1
105 8507172 A Snap Band 2 2
106 8360723 F Support 2 2
107 ERLOQOO2 Fastener 1 1
108 8360723 A Support 1 1
110 8510743 A Bracket 1 1
301 XCA7306 Screw Flat 3x6 20 20
302 XCA7410 Screw Flat 4x10 4 4
303 8340167 M Screw Sems 3x6 2 2
305 XCca0661 Screw Sems 3x8 37 37
306 8340167 C Screw Sems 4320 4 4
307 XCAa6205 Screw 2x5 8 8
308 XCA6308 Screw 38 25 25
310 XCa6408 Screw 4%x8 1 1
311 XCA1818 Screw Black 3x8 2 2
312 XCR6316 Screw 3x16 6 6
315 XCA6306 Screw 3x6 2 2
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




