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YO-901 MULTISCOPE

The YO-901 is a high-performance monitoring instrument, designed for use with the FT-901DM series
of amateur equipment. Built around a high-performance oscilloscope, useful for countless station
measurements, the YO-901 includes a two-tone generator, provision for both RX and TX monitoring,
and automatic remote switching of monitoring modes.

An exciting option for the YO-901 is a band scope, which allows instant determination of band
conditions and activity.

Interface to the FT-901DM is quick and easy, with no modification required for both narrow and wide
band IF monitoring. Connection cables for typical installations are included with your YO-901.

The owner is urged to read this manual in its entirety, so as to become better acquainted with the
exciting new YO-901 Multiscope.



SPECIFICATIONS

RF Monitor SEMICONDUCTORS
Frequency range: 1.8—54 MHz o
Input impedance: 50—75 ohms Integrated Circuits:
Power ranges: 10—500 watts (ANTENNA jack) MC7915CP 1 uPC14308H 1
5-100 watts (EXCITER jack) uPC14312H 1
Input attenuator: 5 positions
Insertion loss: 0.5 dB max. Field-Effect Transistors:
2SK30AGR 2 2SK30AY 3
IF Monitor
Operating frequency: 8987.5 kHz Silicon Transistors:

L 2SC752(0) 2 28C1514 2
Vertical input 2SC1012A 2 25C1815(0) 8
Sensitivity : 20 mV (p-p)/div
Input attenuator: X1, X10, X100 Germanium Diodes:

Frequency range: 2 Hz—4 MHz (-3 dB) IN60 3
8.5-10.7 MHz
Input impedance: 1 M ohm, 80 pf. Silicon Diodes:
Maximum voltage: 600 volts (DC + AC peak)
1DZ61 8 1S1588 18
Horizontal input SIRI50 4 151830 2
Sensitivity : 300 mV (p-p)/div Zener Diodes:
Frequency range: 10 Hz —250 kHz (-3 dB)
Input impedance: 100 K ohms, 100 pf. RD5.6EB 1 RD6.2EB 1
Sweep frequencies: 10 Hz - 100 kHz, 4 ranges
BAND SCOPE (Option)
Two-tone generator .
Field-Effect Transistors:
Frequency : 1500/1900 Hz ek ;
Output level: 20 mV (p-p) 2SK30AGR 2 35K40 1
2SK33F 1
Silicon Transistors:
. 2SA1015 2 28C1215 3
Band Opti
and Scope (Option) 2SA1015GR 2 2SC18150 6
Operating frequency: 8987.5 kHz 2SA10150 1
Sensitivity :  Log 50uV/4DIV
Lin  500uV/4DIV Germanium Diodes:
Scanning frequency: 10 Hz
Input impedance: 50/5 K ohms IN6O 2
Power requirements: 100/110/117/200/220/234 Silicon Diodes:
volts AC, 50/60 Hz 1S1588 21
Current consumption: 25 VA
Size : 157 (W) x 210 (H) x 323 (D) mm Varactor Diodes:

Weight: 6.5 kg FC-52M 1




FRONT PANEL CONTROLS

(1) SCOPE
High-resolution cathode-ray tube.

(2) POWER (= ON [1 OFF)
Push this button to apply AC power.

(3) TONE ( = ON {1 OFF)

For the 1500 and 1900 Hz tone generators, an
on/off switch is provided. Pushing both buttons
applies both tones.

(4) INTENSITY

This control varies the brightness of the pattern on
the scope screen. Excessive brightness may burn
the phosphor on the face of the picture tube, so
use the minimum brightness necessary for easy
viewing.

(5) V INPUT, BAND SCOPE

These buttons select between AF, IF/narrow, and
IF/wide input to the vertical amplifier.

(6) FOCUS

This control sets the clarity of the display trace.
There may be some interaction between this
control and the INTENSITY control.

(7) INPUT LEVEL

This control sets the level for the transmitter
output signal monitor.

(8) V GAIN, VAR

The V GAIN sets the level for the vertical display.
The VAR control allows precise setting of the gain
level of the vertical amplifier.

(9) ENVEL/TRAP

This switch selects between monitoring of the
transmitter output envelope and trapezoidal
display (for two-tone testing).

(10) VINPUT

This is the input terminal for the vertical amplifier,
for using the YO-901 as an oscilloscope (AF
mode).

(11) SWEEP FREQ/FINE

These controls set the sweep frequency. At the
EXT H position of the SWEEP FREQ control,
horizontal input is selected, and this position can
also be used for RTTY cross pattern observation.
The FINE control allows fine tuning of the sweep
frequency.




(12) H GAIN

This control sets the gain of the horizontal
amplifier.

(13) H INPUT

This is the input terminal for the horizontal
amplifier. This can be used for RTTY cross pattern
monitoring, as well as general XY scope tests.

(14) CENTER FREQ

When the Band Scope option is installed, this
control sets the center frequency of the monitor.

(15) WIDTH (kHz/DIV)

This control sets the bandwidth of the optional
bandscope.

(16) LIN/MARK ON/LOG

This is the function switch for the optional band
scope. The switch selects between linear or log
display, or the internal marker generator. In the
LOG position, the display is set to 3 dB/division.
The marker can be used to set the center of the
optional band scope.

The following accessories are included with your
YO-901:

(1) CONNECTION CABLES (see below

(2) BNC PLUG (UG-88/U) 2

(3) SPARE FUSES 1
(Note: when replacing fuses, use only a 1
ampere fuse.)

(17) VPOS. B SCOPE

These controls determine the vertical positionof the
displayed pattern. The B Scope control is used
only during Bandscope operation

(18) MODE

This switch sets the operating mode of the YO-
901. In the AUTO mode, automatic switching is
provided between transmit and receive monitoring.
When only the transmit monitor or optional band
scope is being used, the switch should be set
appropriately.

(19) H POS.

This switch sets the horizontal position of the
displayed pattern.
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(1) FUSE

For all AC voltages, a 1 ampere fuse must be
installed here. When replacing fuses, be absolutely
certain to use a fuse of the proper rating. OUR
WARRANTY DOES NOT COVER DAMAGE
CAUSED BY IMPROPER FUSE REPLACEMENT.

(2) GND

For proper operation, connect this terminal to
a good earth ground. This practice also will help
guard against dangerous electrical shock.

(3) NARROW IF

This jack should be connected to the IF-1 terminal
on the rear apron of the FT-901DM, for IF
monitoring.

(4) HI/LOW

For using the optional band scope, this switch
selects the input impedance. For use with the FT-
901DM use the LOW position.

(5) BAND SCOPE INPUT

When the optional band scope is installed, this jack
should be connected to the IF-2 jack on the rear
apron of the FT-901DM.

© 0o & &

(6)(7) ANT

These connectors are in parallel, for sampling of
the transmitter output signal. Do not exceed 500
watts PEP at these terminals. OUT WARRANTY
DOES NOT COVER DAMAGE CAUSED BY USE
OF A HIGHER-POWER TRANSMITTER WITH
THIS EQUIPMENT.

(8)(9) ACC

The interconnection cable to the FT-901DM
should be connected to the ACC-1 jack. The ACC
plug, normally inserted in the rear of the FT-
901DM. should be inserted in the ACC-2 socket,
to make the proper connections for heater voltage,
etc.

(10)(11) EXCITER

For trapezoidal pattern monitoring, connect the
exciter to these terminals. Do not exceed 100
watts at these terminals.

(12) TONE BALANCE

This control sets the level of the 1500 Hz tone.
The 1900 Hz tone is fixed in amplitude.

(13) TONE OUT

This jack is the output connection for the two-tone
generator.

- 5 -




INSTALLATION NOTES

Details for interconnection will be presented along
with the discussion of each test procedure.

Power connections

The YO-901 Multiscope is designed for use
throughout the world, from a variety of supply
voltages. Therefore, before connecting the AC
power cord to the supply, be absolutely certain
that the voltage specification on the back of the
Multiscope matches your local supply voltage.
OUR WARRANTY DOES NOT COVER
DAMAGE CAUSED BY APPLICATION OF
IMPROPER SUPPLY VOLTAGE.

As well, the power cable should never be con-
nected to a DC power source. OUR WARRANTY
DOES NOT COVER DAMAGE CAUSED BY
APPLICATION OF DC POWER TO THE POWER
JACK.

Be certain to observe the maximum voltage
allowances for the V. INPUT and H. INPUT

jacks:
V.INPUT ......... 600 volts (DC + AC peak)
H.INPUT .......... 30 volts (DC + AC peak)

Do not exceed 100 watts of RF power at the
EXCITER jack, nor 500 watts of RF power at the
ANT jack. These limitations apply up to an SWR
of 3:1 with respect to the 50~75 ohm range. If
the SWR is above this level, these ratings are
decreased significantly, because of the high
voltages present on the transmission line. QUR
WARRANTY DOES NOT COVER DAMAGE
CAUSED BY EXCEEDING THESE POWER
LIMITATIONS.

r——- [ r——’-
r_ r Pt
AC AC AC AC
234V 220v 200V Hrv

In order to ensure long life for your cathode-ray
tube, a few simple precautions need to be
observed. It is possible to burn the phosphor
on the screen if an excessively bright display is
used for a long time. Do not leave the display
locked on a particular display mode (e.g. focus
point, standby line, etc.) at maximum brightness.

When making the voltage connections to the FT-
901DM ACC jack, the ACC plug supplied with the
transceiver should be installed in the ACC-2
position on the rear panel of the Monitorscope, so
as to make the proper heater connections for the
FT-901DM.

When setting up your station, the following
precaution needs to be observed: the YO0-901
should not be located immediately adjacent to
a strong magnetic field, such as that which might
be induced by the power transformer in a linear
amplifier. Refer to Figure 1 for a demonstration
of correct and incorrect configurations of station
equipment.
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OPERATION

Prior to commencing operation, reaffirm that the
voltage specification of the YO-901 is correct, and
a proper fuse is installed.

Preset the controls and switches as follows:

POWER .......... OFF

INTENSITY ....... To the center of its range.
FOCUS........... To the centerof its range.
V.POS ........... To the centerof its range.
H.POS ........... To the center of its range.
VAR . ... ...... ... To the centerof its range.
H GAIN.......... To the centerof its range.
CENTER FREQ. ... To the centerof its range.
FINE ............ To the centerofits range.
INPUT LEVEL . . . .. 3

V.GAIN.......... X 100

MODE ........... AUTO

SWEEP FREQ. 10 Hz — 100 Hz
TONE............ BOTH OFF

V.INPUT ......... AF or IF

Switch the POWER switch ON. The pilot light will
turn on, and after a warm-up period of approxi-
mately 10 seconds, a bright trace will appear on
the screen. Adjust the INTENSITY control for a
comfortable, yet not excessively bright, display.

Adjust the FOCUS control for a clear and sharp
trace. There may be some interaction between this
control and the INTENSITY control, so they both
may require some adjustment.

Adjust the H. POS and V. POS controls to bring
the trace into the center of the screen. Adjustment
of the H. GAIN control will produce a horizontal
line on the screen.

Operating reminder:

When making tests with the YO-901, we recom-
mend the use of a dummy load, instead of an
antenna, out of courtesy to other operators. Of
course, the YO-901 may be used at all times during
normal operation, but extensive tests may cause
interference to other amateurs. Spectrum conser-
vation is everyone’s responsibility.

Keep scope tube away from
adjacent transformers to avoid

wavy trace.
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TRANSMITTER/RECEIVER MONITORING

Make connections between the Y0-901 and the
FT-901DM as shown in Figure 2 .

[. TRANSMITTER MONITORING

(1) Place the MODE switch in the TX MONITOR
position,

Place the ENVEL/TRAP
ENVEL position.

Place the INPUT level control to the position
indicated in Table 1 | according to the
power level being used.

switch in the

(2)

3)

(4) For the following SSB signal evaluation tests,
the SWEEP FREQ and FINE controls will

provide the desired display synchronization.

For two-tone signal testing, push the 1900
and 1500 buttons. While transmitting, the
correct levels for the MIC GAIN, RF PRO-
CESSOR, and other controls can be made by
referring to Figure 3.

(5)

(6) To set the level correctly between the two
internally-generated tones, first press the
1900 Hz tone button. While transmitting,
adjust the V. GAIN control until the display
reaches the second division on the scale. Now
turn the 1900 Hz button off, and turn on
the 1500 Hz button. Rotate the TONE
BALANCE control, located on the rear apron
of the transceiver, until the display amplitude
is the same as that observed for the 1900 Hz

tone previously.

The following are typical signal waveforms
observed from the transmitter when it is connected
as shown in Figure 2 .

(A) SSB signal, voice modulated, with proper
adjustment. The display will become some-
what more “‘full” when the RF processor in
the FT-901DM is activated.

SSB signal, voice modulated, with excessive
mic gain or insufficient loading. Flat-topping
on the waveform can be observed.

(B)

©)
(D)
(E)

Pure, clean CW signal.
CW signal, with hum and key clicks.

SSB signal, two-tone test conditions, correct-
ly adjusted.

SSB signal, two-tone test conditions,
carrier leakage.

(F) with

(G) SSB signal, single-tone test conditions, cor-

rectly adjusted.

OUTPUT INPUT LEVEL HEIGHT
SW 5 5DIV.
15W 4 6 DIV.
100W 3 6 DIV.
100W 2 5 DIV.
500W 1 6 DIV.

Table 1 (Measured With 50 ohm Dummy L.oad)

CABLE3

:

Connect cable 3 to front panel MIC lack%

Connect cable lto rear panel PATCH jack

FT-9010M | Y0-901 | TONE out
( I
o o[ 10 <l H ACCI AcCZ f F1-9010M
o (| ACC PLUG
(o] (l' TO ANTENN
190 W S o
& ANT. ACC. | b *"'E""‘
o o4 O @ g O
A S 2 =y
T Y Y .
i % CABLE 6 ?@
_ CABLE 2 J
Figure 2.
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RECEIVER MONITOR

(1) Make connections as shown on page 9 ,
Figure 4.

(2) Press the IF button for input to the vertical
amplifier.

(3) Set the MODE switch to AUTO or BAND
SCOPE.

(4) As you tune the band, set the V. GAIN and

VAR controls as required to produce a satis-
factory display.

BAND SCOPE (OPTION)

When the Band Scope option is installed, monitor-
ing of band activity can be accomplished, over a
range of +10 kHz, +50 kHz, or +100 kHz. Con-
nections are the same as those on page 9.

(H

(2)
(3)

Set the MODE switch to AUTO or BAND
SCOPE.

Press the BAND SCOPE button.

To set the center frequency of the band
scope, set the LIN-MARK ON-LOG switch to
MARK ON, with the WIDTH switch at the
20 kHz/div position. Adjust the CENTER
FREQ control for precise centering of the
marker indication on the scale.

Y0-901 MARKER

us8 L58

Figure 5

4

(%)

()

(7

(&

Now switch the WIDTH control to the 2
kHz div position, and adjust the CENTER
FREQ control for a precise centering of the
marker signal on the scale.

Now switch back to the 20 kHz/div scale. If
the display jumps off center, adjust the H.
POS control to recenter the display. Switch
back and forth between the 2 kHz/div and
20 kHz/div scales, carefully adjusting the
CENTER FREQ and H. POS controls until
coincidence of the centers is accomplished.

Note that when changing modes on the FT-
901DM that the carrier frequency will be
1.5 kHz offset from center for LSB and USB.
This difference will, then, be 0.75 division.

The FT-901DM marker signal can also be used
for centering the display. In this case, set the
LIN-MARK ON-LOG switch to LIN or LOG,
and switch on the FT-901DM marker. The
100 kHz calibration marks will be of slightly
higher amplitude than the 25 kHz marks. Be
sure that the preselector control on the FT-
901DM is peaked on the marker signal. When
the center frequency adjustment is complete,
set the MARK ON switch to LIN or LOG.

When a strong signal enters the passband of
the receiver, the AGC action of the receiver
will cause the display to become lower in
amplitude. For adjustment of the display
amplitude, rotate the VAR control (or set the
HI/LOW switch on the rear apron to LOW,
to introduce a mismatch intentionally).

25kHz
(2.5DIV)

By

WIDTH=10kHz/DIV
{2 25kHz MARKER SIGNAL
FROM FT-901DM SHOWN

Figure 6




RF TRAPEZOID TEST

Set up the YO-901, FT-901DM, and FL-2100F as
shown in Figure 8 .Be certain to observe the
precaution regarding proximity to the amplifier
transformer. When using equipment other than the
FT-90IDM and FL-2100F, be certain not to
exceed the power limitations stipulated earlier.

(1) Place the MODE SWITCH TO THE TX
MONITOR position.

(2) Place the ENVEL/TRAP switch in the TRAP
position
(3) Place the V. INPUT switch in the IF position.

(4) Activate the 1500 and 1900 Hz tone gener-
ator switches.

(5) Activate the transmitter and amplifer, and
adjust the H. GAIN control for the desired
pattern height. Proper operation of the
amplifier, and operating difficulties, are
shown in Figure 7 .

(A) Good linearity. Proper amplifier operation. Figure 7
iB) Modulation less than 100%, but good
linearity.

(C) Non-linear pattern, indicating overdrive,
insufficient antenna loading, grid current
curvature, or regeneration.

(D) Non-linear pattern, indicating regeneration or
excessive grid bias.

(E) Non linear pattern, with parasitic oscillation
occurring on modulation peaks.

(F) Unmodulated carrier.

CABLE 3
onnect cable 3 to front panel MIC jack}
0R

onnect cable 1 to rear panel PATCH jack

FT-901DM Y0-901 | TONE out FL-2100F
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| %% o - |
: A:T ACC e Mﬂgll EXZ'I‘VER
Lﬂ @ D \ o e|lg o ? (,J jsour n;jm P
v
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-
S8 Lawioa

(L CABLE 2 ) ‘ { CABLE 6 J
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Figure 8



RTTY CROSS PATTERN TEST

Set up YO-901, terminal unit, and FT-901DM as
shown in Figure 10.

(1) Set the V. INPUT to AF.

(2) Set the SWEEP FREQ control to EXT
(RTTY). Be certain that the INTENSITY
control is set to a low level, as RTTY patterns
are often displayed for long periods of time,
with little or no change. High intensity under
these conditions can cause burning of the
CRT phosphor.

(3) The MARK and SPACE outputs from the
terminal unit should be adjusted for equal
levels when the received signal is properly
tuned in. In order to accomplish this, alter-
nately inject the MARK and SPACE signals
into the vertical input of the YO-901, and
adjust the balance potentiometer of the
terminal unit until an equal height is obtained
for both MARK and SPACE.

(#) Now set the V. GAIN and H. GAIN controls
on the YO-901 for a symmetrical cross
pattern. Once the desired pattern has been
achieved, the gain controls on the YQ-901
should not be changed.

FT-901DM EXT sp

© D
Correct tuning. Tuning too close

to SPACE.

(E) (F)
Tuning too close Poor circuit Q.

to MARK.

FT-9010M
TERMINAL UNIT  ACC PLUG

Figure 9
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GENERAL OSCILLOSCOPE TESTING

For oscilloscope use, place the V. INPUT switch to

the AF position, connect the test cable to the V.

This instrument can be used as an oscilloscope
with a sweep range of up to 100 kHz. The useful
operating range of the scope is 2 Hz—4 MH:z
(=3 dB), and 8.9 MHz—10.7 MHz.

, INPUT terminal on the front panel of the YO-
901, and adjust the V. GAIN, VAR, SWEEP
FREQ, and FINE controls for the desired display.
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CIRCUIT DESCRIPTION

Please refer to the block diagram, as well as the
schematic diagram, while following the description
of the circuitry employed in the YO-901 Multi-
scope.

VERTICAL AMPLIFIER

The input signal to the vertical amplifier is applied
to the V. INPUT jack Js01, the IF monitor input
jack (NARROW IF) J402, or the BAND SCOPE
INPUT jack, Jaos. The V. INPUT and BAND
SCOPE switches perform the required switching.

The signal applied to Js01 or Jaoz is fed through
RL201 to an attenuator, controlled by S;o:, as
well as the VAR potentiometer, for setting the
input level. When S;0; is set to the GND position,
the input is grounded.

The preset input signal is then fed through Qao;
. and Q203 (2SC18150) to the input amplifier,
Q202 (28K30AY), which also transforms the
input high impedance to a low impedance for the
following stage. Q201 and Q203 clip the input
signal peaks, providing protection against high
input voltages.

The output from Q202 is then applied to a differ-
ential amplifier, consisting of Q204 and Qags

(28C1215), which balances the signal for delivery:

to push-pull buffer amplifiers Q06 and Qag<
(28C1215). The signal is further amplified by the
vertical amplifier, Q208 and Qoo (2SC1012A),
for delivery tothe vertical deflectionelectrodes (Y+
and Y—) of the cathode-ray tube, Vio1 (C312P1).

HORIZONTAL AMPLIFIER

The horizontal signal selected by the SWEEP
FREQ switch S3o; is amplified by Q307
(2SK30AY), which converts the high input
impedance to a low output impedance. The signal
is then further amplified by Qsos and Qso9
(28C1514), for delivery to the horizontal
deflection electodes, X+ and X—, of V;o1.

TRANSMITTER MONITOR

A portion of the transmitter output signal,
connected through the rear apron ANTENNA

jacks, is sampled through C;;;, and delivered
through the INPUT LEVEL switch Sio4 to the
CRT vertical deflection plate. The RF voltage
is sensed by envelope detector D201 (I1N60),
for synchronization of the sweep generator, thus

providing stable signal display on the CRT screen.

When the exciter output is fed through the

EXCITER jacks Ja0s and J407, and the output of
the linear amplifier is fed through the ANTENNA
jack Jaos and Jao9, a portion of the exciter signal
is sensed by envelope detector D3o1 (1N60). The
signal is then fed to the horizontal deflection plate.
The linear amplifier signal is sampled and fed to
the vertical deflection plate. Thus, when the
ENVEL/TRAP switch is placed in the TRAP
position, a trapezoidal display will be provided,
allowing adjustment of the amplifier for maximum
linearity.

SWEEP GENERATOR

A saw-tooth sweep signal is produced by multi-
vibrator Qsos and Qaos (2SC752GO). The saw-
tooth signal is then amplified by the amplifier
chain, consisting of Qszo4, Qsos, and Qsos
(28C18150), and fed through the SWEEP FREQ
switch and the SWEEP FINE control to the

horizontal amplifier.

The sweep frequency may be varied continuously
over the range of 10 Hz to 100 kHz.

A portion of the vertical signal is fed to buffer
amplifier Q301 (2SK30AY), the output signal of
which is used for synchronization of the sweep
frequency.

TWO-TONE GENERATOR

Oscillators Qs02 and Q404 (2SK30AGR), configured
in a Wien-bridge circuit, provide sine wave signals
at 1900 and 1500 Hz, respectively. The bias
voltage is stabilized by Qso1 and Qa3 (2SA733P),
and the output level for each tone is set by VRao1
and VRaso2. The rear apron TONE BALANGE
control, VRao3, is used for equalizing the tones.
Q405 (2SC18150) acts as a buffer amplifier, which
delivers the output signal to the rear apron TONE
OUT jack.



REMOTE SWITCH(NG

When using the convenient interconnections to the
FT-901DM series of transcivers, the YO-901 will
provide automatic TX/RX switching of the scope
display mode.

RL,0: provides switching between the V. INPUT
jack and the NARROW IF jack.

Switching between the optional band scope and
the TX monitor is accomplished by RL;02, RL301,
RL392, and RLso3.

Switching between TX and RX modes is provided
by RL203—RL206 and RL304,

BAND SCOPE (OPTION)

When the optional band scope unit is installed, the
wide-band IF signal from the FT-901 IF QUT-2
jack is applied through HI/LOW impedance switch
Seo1 to the band scope circuit. The IF signal in the
FT-901 is sampled prior to any IF filtering. The
signal is then amplified by buffer Qso;, amplifier
Qso02, and buffer Qso3 (2SC1215), and applied to
gate 2 of mixer Qsos (3SK40). A local oscillator
signal generated by Qsis (2SK33F) is fed to gate
1 of Qsos4, resulting in an output signal of
455 kHz.

The YO-901 saw-tooth 10 kHz signal is used to
control varactor diode Dsis (FC-52M). WIDTH
switch Se¢o3 sets the voltage level, allowing sweep
widths of 2 kHa/div. 10 kHz/div. or 20 kHz/div.

The 455 kHz signal is then amplified by Qsos
(2SK30AGR) and fed through ceramic filter
CFs01, which filters the wideband FT-901 IF
signal for the band scope. The signal is then
ampliﬁed by Qso(, (2SK30AGR), Q507, and Qsos
(2SA1015), detected by Dsos and Dso4 (1N60),
and then delivered to the final amplifiers, Qsos
(25C18150), Qsi10 (2SA10150), and Qs1:
(2SC1815) for delivery to the vertical deflection
electrodes.

When the front panel LIN-MARK-LOG switch is in
the LIN position, the output from the final
amplifiers is fed to operational amplifier Qs;2, to
modify the display for the linear mode.

Qs17 (2SC18150) generates a marker signal of
8987.5 kHz, via crystal Xso;. This signal is fed
to gate 2 of Qso4 for calibration of the band scope.

POWER SUPPLY

The power transformer primary has a dual winding,
allowing selection of a variety of AC supply
voltages. The secondary has three windings, which
deliver four different DC voltages, plus AC heater
voltage to the cathode ray tube.

Diodes Dio1—Dioa (SIR150) are configured in a
full-wave doubler circuit, providing —1200 volts
DC from the 470 volt winding of the power
transformer; this voltage is used for the CRT.
Dio9 and Diio (1S1830) provide 180 volts DC
from a full-wave rectifier circuit, for the vertical
and horizontal amplifiers.

The transistor supply voltages are provided by
Q103 (MC7915CP) (—15V), Q102 (uPC14308)
(+8 V), and Q101 (uPC14312H) (+12 V).



MAINTENANCE AND ALIGNMENT

The YO-901 has been carefully aligned and tested
at the factory prior to shipment. With normal use,
this instrument should not require other than the
normal attention given to any electronic apparatus.
Service, or replacement of major components, may
require substantial realignment. However, should
trouble arise, under no circumstances should
realignment be attempted unless the operation of
the YO-901 is fully understood, and the
malfunction definitely traced to misalignment.
Parts failures are most often to blame for sudden
difficulties. Service work should only be performed
by an experienced technician, using the proper
test equipment.

WARNING

DANGEROUS HIGH VOLTAGES IN EXCESS OF
1200  VOLTS ARE PRESENT WITHIN THE
CABINET. EXTREME CAUTION MUST BE
EXERCISED WHEN THE CABINET IS
REMOVED. BEFORE REMOVING THE
CABINET, REMOVE THE POWER PLUG FROM
THE WALL SOCKET. DISCHARGE THE HIGH
VOLTAGE CAPACITORS BY SHORTING THE
HIGH VOLTAGE LINE TO GROUND WITH AN
INSULATED SCREWDRIVER AFTER THE

POWER HAS BEEN REMOVED.

THESE VOLTAGES CAN BE FATAL. DO NOT
WORK ON THIS UNIT WHEN TIRED.

1. Frequency Response Compensation of
Vertical Attenuator (TCz01, TC202)

Apply a pure square wave (50 Hz-5 kHz) to
the vertical input, and observe the display on
the cathode ray tube. Adjust TCso: for the
Xi10 position, and TCip2 for the Xjogo
position, until the same pattern is obtained
as in the case of the X; position.

CORRECT

OVER-COMPENSATION

UNDER-COMPENSATION

2. Vertical Amplifier Balance (VR202)

After the POWER switch is activated, wait 30
minutes. Check the position of the display
while rotating the V. GAIN VAR and controls
over its entire range. If the display moves up
or down, adjustment of the balance is
required.

Set the V. GAIN switch to GND, and the
VAR control to the fully conterclockwise
position. Adjust the V. POS control to set
the display (horizontal line) in the center of
the screen.



VR20:1 should be adjusted so that there is no
change in the position of the line as the VAR
control is rotated fully clockwise.

Proper alignment may require several repe-
titions of the rotation-and-adjustment
procedure,

TWO-TONE GENERATOR ALIGNMENT

VRao1 and VRao2 provide adjustment of the
1900 and 1500 Hz tones, respectively. VR4o4
provides adjustment of the gain level of the
two tones. VRg4o3 is the rear apron TONE
PALANCE control, which will vary the level
of the 1500 Hz tone.

BASE LINE ATTITUDE SETTING

If the scope trace line is not parallel to the
base line, this deficiency may easily be
corrected. Be certain to unplug the YO-901
from the supply, and discharge all high
voltage capacitors before making the
correction.

Loosen the restraining clamps at the front and
rear of the cathode ray tube. Gently turn the
tube slightly in its mount; do not force the
unit, or it may break! Recheck the attitude of

the line. If further adjustment is necessary, be
certain to unplug the unit, and discharge the
high voltage capacitors, before making each
adjustment.

ASTIGMATISM (VRio1)

This adjustment will only be needed when the
cathode ray tube is replaced. Set the FOCUS
control to the 12 o’clock position. Adjust
VR1o0: for sharp focusing of the display.

H. GAIN PRESET (VR305)

With the BAND SCOPE mode in operation,
set VR30s for a trace length of 11 divisions.

V. POS OFFSET (VR204)

With the BAND SCOPE activated, set the V.
POS control to the 12 o’clock position. Set
the LIN-MARK ON-LOG switch to LIN.
Adjust VRz04 so that the trace is precisely
along the base line. In the IF position, the
trace should be along the center line of the
scope screen.

WIDTH (VRsoe, VRso07, VRsos)

This alignment allows precise calibration of
the band scope. Activate the band scope, and
set the WIDTH control at the 2 kHz/div
position.

Activate the FT-901DM marker, and align the
marker display with the center of the screen.
Now rotate the main tuning dial of the FT-
901DM precisely 10.0 kHz. The display
should move 5 divisions, to the edge of the
screen. If the display did not move exactly 3
divisions, adjust VRsog for the proper width,
and repeat the test.

In the same manner, VRso7 will adjust the
10 kHz/div width, and VRsoe will adjust the
20 kHz/div scale.

LIN GAIN, LOG GAIN (VRso1, VRso2)

Place the LIN-MARK ON-LOG switch to
LOG, and the VAR control fully  clockwise.
While receiving an S1 signal, set VRso2 for a
full 8 division deflection on the screen. Now
switch to the LIN mode, and receive an S5
signal. Adjust VRso1 for a deflection of
2 divisions.



10. BASE LINE BALANCE (VRs04)

In the BAND SCOPE mode, rotate the VAR
control throughout its range, in the same
manner as in alignment procedure #2. If the
line changes position at all, VRs94 can be
adjusted to eliminate this problem. Perform
the alignment on either the LIN or LOG
mode.

11. LOG OFFEST (VRso3)

Set the LIN-MARK-LOG switch to LOG, with
the BAND SCOPE mode activated. Set the V.
POS control to the 12 o’clock position.
Adjust VRso3 so that the trace line is
precisely along the base line, in the same
manner as in alignment procedure #7.

m'pﬁ
o

v0sa

o
cs2s }j‘ °

L ;E,?

2280
3 1050 -

1esy

T-1744p Y0-90132 B 7ot 3
® Ncsn o Bk =
CF-50i a 2 2 cso8csi

g [ ——— ﬁ/] 15' f)sb o

"ah'&ﬁ:é%ﬁ@! T u@

R526 B
sos €506C503

Pl
O—Bﬁ& VRS 4 mc a , c_‘
uv (1] R51 oy
GLA'|N "'N S ) ase N g 1 PS04« RBOT t?,'
5 ser 62”3 . Rega ‘n & -
)
1
ER

2

Rs548 DIV,

: OFF seT' RS‘“ VREEE

__\ “C502 _ ( E 7

; ¢ C542_ 3 528 S QR M |§_o
() 9 ,g ﬁ % _csar £ as5s < & vRs07 soezz ~  Ift-g
_ N

X

- mlOKH}/ REET— 0'%’

SO
o]

> C 'UI

: k}»z

£:07 mo oo e F o
2 +E*ﬁ1 E, E@J#x Eﬁﬂoeogi "G

~ Ec:mo 59 cs3s 59 csaz
u! =

L15d
9l§d

BAND SCOPE UNIT PARTS LOCATION




S
OFU " bp3os ! 2 | :’ ! D P20 P136
4+ 0 v
1 *8“ 1 Lot l:,‘:"l, P17 R232 (e
s T ] N o>
o 1 a P+ = €202 —
~ O

ZOE 1y M

29 e19()
el
G
O
&
€ecH
SOTNA
Lcssaad NIVOH €1
<1
"
—
9015
w
[FEREY
1025
Q "
0 18
sl
N W

® + T, 2 : ofE E s
”'2'-*[:] 2 p%o?Fo + 202 —= SIS R ReIR & OO [, 358
D3OI Dzolp”a v o to o N Qo ‘o g T o080
" 010, Q ————— — | - i = 3 NN @ a'8 b [Be2x
>~ wiw —— - t 1 R205 >
3% l—l‘|§ B334 1 3 ! VR201
<85 = B334 o i
25z a3as. Q306 i 5 o1 J 100 o203 f £ 8 Q204
@zg g € B333 O 2 | 3 —_— O e Q AL
NI O_ E Ry g mo2 4+ 3 R 209 . o
a3 —»— D308_Rr3ia_ ~RIRZ 5 = PLIS Jh._ SRR
[+] ¢ W (=] Hre
) EO pso7 G BTAS ADY R0 - s na_é.s © R
Q304  VR302 VR301 - >
R3i2 —_— e - - e AO RL202 rov Q205 »> _R210
ai0 ) o= o) A
- c cma —————— P1t6 E —
Q303 lf’ + 28 5 2 T Oprizs R20s Rzis
8 _Baga - el == [ QOriaa ——— B2l 18 O«
ts ~ [ —R2l3_ I ¢ qzoe
0306 i O
Q302 —— (> s ! PI26 R215 E i
327 B I E C307 ———— Qg°7g
— C3.°: ~B308, Ql ci09 ———
—R206_ 3 » N .
4 =20 W _Ros : Q IR =,
S O iy :
Q3o 0 Ve TRl 9 . Q209 Qzo8
R32! R3!3 g /\ cug 20 O R219
PI133 R322 o o 42 =202 223
c3i4 rale 2307 O § 224 —Rz223
O - S 'S olo o o R22
R32Q =3 2¢9494° 219391% jolo PI07 -
& P B =k e S¥1c¥c %34z ‘-
8 C . £ C8 el v isteiale 18T1s O Pi
2 w 3 S 112
g 5 32 8 v
c 2 < —_— I
bizs 1% "8acs oy Qs 2 [ j [ ] 5 ' —B220
wi = 2
- [+
P108 O R328 ——— ——— . Bz22 RI108
- w
-
! o
X+ } ; . ci03
pios ) _Razz | -1742 o8
!
. § caz  caor —lie2 —BIO7
el I‘: 2 TR405_ _R406 | 3 I3
- B408% V.POS Qe Y
"I‘ C420 — Qe & C403 O A01 QFFSE‘{' R106
— CO _— [~
3 - 4 8 403 V“‘°'vnzo4 5 aio
= o 3 =]
roNe R42) RIRIS S i —RI05
I GN = ca4o08 Op °
O Or_ — . - caos c406 0., o »
: ol o B2 Haoa_ 3 i3
2 - x
o 5,3 |8y _Raos .7 L 2 e 5
L & |~ ° — OSCAgﬁ o S o PI06
v Cal6 3 o o B
» cug € — '15?“ - 5 I o
N - — O 0404 G car3 _R234 o)} IS
o C Q405 o0 3 2
Ig - IA < R Oc 3 D310
ke o lgloin O B 4(2 ol
- PR 1Y 1Y FpN > c4H '%ESE' 3 9™ LR Os 1 o —Sl
— N~ = = PiC4 @
© v e o COm R“‘ 4 O w C316
! E l l -_—
R4Q! 2 cau ECB
5 * 2% G azu +g OE :gzs PI34
o
5 9] B |§g * 8
®

MAIN BOARD PARTS LOCATION




WVYHOVYIA 1INJ¥ID
1INN 340OSANVE

‘TAv  AYOLOV *
SWu0 Q3XNYVANN "S3y
dd=d 4w =7w “dv)

o e e ___ %85S v2s0v0zsg S| | RSO

88515t
v1s0

8851St- - v290 ~0250

09Nt LOO I
v0sg 2SI geSY

100
—Omu

~ \|||||&IIIJ
e lisd

2 F

1:-#%,
15°qY

¢ ii

v 2Q€.

mvNNwIM
b

SISd ¥iSd
NER —
or|e1sr

1

()
o

e~

(oonvalluun_

A

) el |

i

prt
[3)

i
!
i
[
|
% _
L I
T vt M
AT 15 v05 S %9
SRS

AAA

3d0JS ONvYE




WvH9VIQ 1iN2YdID

; 106-0A T=wv=1
“ ~ LINN 340DS ONYE PRiL-L 00-9209vS oo‘nmoo«a nmm__%_
o1y
N tye -
CT -
223 222 2R3 222 223 2 22222 O [1dp% JnvAl
an I R8¢ SR8 F 889 ] 2 NER Qe i
1-€01f
L ° o
% — & SRR PR U
0000600 o |."
f LSS PE 2 “
ELLLIT] 7 Y Cc-zo1s:  [34035 ONF!
o L , EoEe

=1L

~—Q .
20 @%

OV A¥013vs %

M B swio
G3IY¥YANN S3Y
dd=d M=t dvd

IR i
o~
)
2L

——0 O 2015
€095 s 2095
[Py H1GTM] 34035 ONVE (55T wuvi-wr ] J
SeLi-L
uu WLX3  copp i o KA by S qr
, [RanTH) Lo oo e [ ¥5iry

Ry, o

kol

et a8 e v e o o

oig

voir
r

15100
taq| O
£ wQ, 1-20€7Y

[FHOUTY 71005
L o0 tor LT
t % 7
aone — yee oo 38 1-2095 [ 2-20vs
JM;J.E “ hie) . :
! 3 Nl AN
Ve T» .rlng“*\ $y—— 11T nwr,~<<1 Ommn =11
Ao ADS
- «i YOED | xo
KD D e r Wexsz
3 2 - 10€D £ovd
L& NE HHS ua Y £y
,J_m, %mo.x D1 T 4
w AR+ Y
6
% MY
. varii-1
1
| i
t N1 ﬁSm
_ ouepud m-¢m =335 Azi+ © - aeo&R\
M- i 5851S] 80
1 - 10€Q 81
1 . 05181
wo— | ! wyon # e 08 nz_mR\_od @
v AL ] Lz2d A 0-s16152 HH3 020 Xomn
VerLI-L AST— LY it
H 23 [ 4] 15t
] g’ -] Ot
1 jnchud |7 val01575 343 022 | e dogeeys wov | oy 032§, $% Keoe TS 2534
Syl el 6028 = fley 502, 223 koo ?
ey IR S a0y Ty Wt Trs J ot
oRr 324 001"+
S My M AV, Y ovey
“ CTEF PR T i 2% ,
] L EN% B louvr| Teisy x 5 JFal oz
' L12Y 5 rﬂfv‘ b
: | ans BT S | LIRS 58 o, e 3| Tgle) o ol| =
= 2110121, “ 1St t H [ 3t MO¥M¥YN]
toriag Mooy h G | azd T.wu T8 ra [ SUe h@ © sitdT 810 Doy
1% ] X i P <
' vZIIBE =7 Hs 0 L
ML a7 8655, ciais? ozz| [l sizise - 9 Jour g Q| nmnv T
1027 38 Tgn 9620 22y i & oD pe0——o0eo e :
slg¥ Tvzzd) T L e ([aRTA)
~ 4 ’ yrs
14213 < 1¥00 ) hﬂ\hva Lo oo tny 19234 mdTsur  opn
otA N 8220 " AL s i v
aore »&ﬁﬂ:/ otz 3 I ,, _>~_¢ ® )
1 (RTINS ! 88515t 1
1 Eid ) byviig S1dT 3d035 v _w%”n !\ __ica 3
- Hit-1 DTt SRR EEE 2 T == reL-g g 3 -
llllllllllllllllllllll ]
@ rat STt e ¥OZUA Lo
902d1902r 20284
Sor 02d __.8g5isiBoza 0%y oy 3405 1)
60y




