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Congratulations on your choice of the Model SM-220 Station Monitor Scope. You will
find this to be a useful and versitile addition to your station. This unit has been carefully
engineered and manufactured under rigid quality standars and should give you satisfactory
and dependable operation for many years. We suggest you leaf through this manual to
familiaries yourself with overall capabilities. Read all of section 4 before gperating your new
scope, and read those items in section 5 which pertain to your particular equipment and in-
terests. Should any trouble arise with this unit, please contact your dealer, or the Factory.

AFTER UNPACKING

Shipping Container:
Save the boxes and packing in the event your unit needs to be transported for
remote operation, maintenance, or service.

The following explicit definitions apply in this manual:

NOTE: If disregarded. inconvenience only — No risk of equipment damage or personal in-
jury.

CAUTION: Equipment damage many occur, but not personal injury.

WARNING: Personal injury may occur — DO NOT DISREGARD!

CAUTION

If the SWEEP RANGE selector is switched to the 1-10k or 10-100k position while the tranceiver is
in reception mode, the built-in oscillator of the SM-220 will interfere with reception.
Avoid using these ranges in reception mode.

NOTE:

1. As mentioned in this of any other KENWOOD Publication, the TS-820 series applies to any model
TS-820, TS-8208S, TS-820V and TS-820D.
The TS-520 series applies to any model; TS-520, S, or SE.
Likewise, all reference to the model TL-922 Power amplifier fully applies to the TL-922A.

2. Pan Display Option
The BS-5 (3.395 MHz input) is compatible with the TS-520 series, TS-900, R-599 series, TS-511
series and TS-510.
The BS-8 {8.830 MHz input) is compatible with the TS-830S, TS-180S, R-820 and TS-820
series transceivers.
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SECTION 1. SPECIFICATIONS

PRI TR T

CRT 76 ARB31

Phosphor ... TR RUSRUPTPPUPIOPUUIUPPRPRIPRRPPRR - 1< B

Colour .. . Blue-Green
TRANSMIT SIGNAL MONITOR TERMINAL
Frequency Frange ... .. ........cccooiiciiiiiimim e 1.8 ~ 150 MHz

Maximum POWEF ... ...c.ocoovvrieiaiiiiisiiiisnineinenenn, 1.8 ~ 54 MHz 2 kW/PEP (Pontinuous for 5 minutes at RF ATT, MAX)
150 MHz (100 w/PEP)

WV R e irimmn o A R T T A T s SRS 1.2 or less

INSertion 0SS ...............ccoevvveeeiiieneivieiiseeasiiseeaaeeennnn.. LEss than 0.9 dB (at only 144 MHz)

Deflection sensitivity. ......................c.ccocceeeveeenee oo More than 1 DIV at 2 W/PEP input

f a0 11 ] s (O 6 steps

TRAPEZOID WAVEFORM OBSERVATION

Frequency range ........... . 1.8 ~ 30 MHz

Maximum power at DRIVE tarmmal ......................... 100 W/PEP

N R s 3 P e T B S A T A T T S B 1.2 or less

TWO-TONE GENERATOR

Oscillator frequency .. e feiiieiieieriiiiiiie... 1,000 Hz, 1,575 Hz, or both. switchable
OUEDUT VOTERGE iciicives cosiomsmrrsi snasissin oeiah imms s5esi 5hn s 5 mV/50 k2 (at TWO TONE)

PAN DISPLAY

AdAPLOT RAINE: s vt rn s i s ran S SRS BT BS-5(3.395 MHz IF), BS-8 (8.830 MHz IF)
Input center frequency .................. .... 3,395 MHz (BS-5), 8,830 MHz (BS-8)
IF frequency.............cooovivieniaiinann. . 455 kHz

IFbandwidth ..................ccccoeeieiiiiiiiaeieiciiieieaevvennn... More than 1 kHz (— 6 dB)
Input sensitivity . ...............ccccocceiiiiiiiiniinennnn... More than 20 dB w/DIV

Scan width . rivieineseesenen:. T20 kHz, £100 kHz, selectable

HORIZONTAL AMPLIFIER

Gain adjustment .. T eiviieiiieiieieis. 10 dB (Approximate)

Deflection sansutmtv eer e s na e aiean e enneeee... More than 300 mV/DIV

Fraquency reSPONMSE ... ...t e DC-250 kHz or greater (EXT GAIN at MAX)
DC-40 kHz (EXT GAIN at 1/2)

Input resistance/capacity .................cciiiiin 1 M (+20%), 40 pF or less (SYNC switch at INT)

Attenuator.............ccoooeveiennnnn. Fully variable to O

Max. input voltage ...............ccooooiiiii s 100 Vp-p

SWEEP CIRCUIT
Sweep frequency .............coooeeiiiiieeieeeeiiiiiiiiiiieeeneeea.. 10 Hz ~ 100 kHz (in 4 ranges, variable)
Swaeaep linearity ... ................ . Better than 5%

Sync SYStem ... .. Synchronized sweep, internal negative sync and external sync
Sync amplitude Internal... More than 1 DIV on CRT
External.. More than 2 Vp-p
VERTICAL AMPLIFIER
Deflection sensitivity .... More than 20 mV/DIV
Frequency response ............. eeeeerriiiianiainn. 2Hz ~ 10 MHz (—3 dB)
Input resistance/capacity .............c...cccoeoieienneneneee.... 1 ML 40 pF

OVBISHOOL . . oo oo v samr i TSN AT AT iy Less than 5%

ALBNUATOT . ... ovviiiieiesiiiissaeaesissassesisiaseeeeneeeaeee 1, 1/10,1/100 and GND/MONITOR
{Error between steps: 5% max.)

Max. inputvoltage . ... 300V (DC + AC peak) or 600 Vp-p

POWER SUPPLY ..o 117V AC +£10%, 50/60 Hz, 20W
DIMENSIONS ... .... 215 (W) x 153 (H) x 335 (D) mm (8-7/16 x 6 x 13-3/16 inch)
WEIGHT . . R S A R T 5 kg (12 Ibs)

Specifications are subject to change without notice due to technical improvement.
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SECTION 2. INTRODUCTION AND FEATURES

LR

. Station Monitor SM-220 is designed specifically for

operation with series TS-830, TS-530, TS-820, TS-5620
and TS-180S series SSB transceivers.

. The unit is comprised of a monitor-scope, oscilloscope

and two-tone audio generator. A Pan Display option is
also available.

. The monitor-scope will display transmitted waveform

from 1.8 MHz to 54 MHz, 5W-2 kW PEP, and to 150
MHz, 100W PEP. Drive input terminals permit
trapezoid waveform observation.

. The oscilloscope features high sensitivity (better than

20 mV/DIV) and wide bandwidth (2 Hz ~ 10 MHz).
and makes possible measurement of various

ACCESSORIES SUPPLIED

Instruction Manual B50-2856-10.......ccccccoevniniennene
UHF type cable  X67-1020-00.......ccccocciviiieniiicnnne
Tone generator output cable X67-1070-00............
Auxiliary feet (with screws) J02-0049-14.............
Power cable (fitted to unit) E30-1818-05...............
Spare fuse (0.5A) FO05-5013-05.......ccciiiiiiiininn.

_ a p) =

waveforms. Receiver IF can be displayed directly from
the TS-830S, TS-820S IF-OUTPUT terminal.

. The two-tone audio generator provides 1000 Hz and

1675 Hz tone individually or simultaneously.

. A plug-in Pan Display is available as an option: For the

TS-830. TS-820 and TS-180 series transceivers,
specify the BS-8, or for the TS-520 series specify the
BS-5.

. Horizontal trace tilt can be adjusted from the rear of the

unit without removing the case.

. The blue-green (B31) phosphor CRT assures excellent

brightness and contrast for extended fatigue-free view-
ing.



INSTRUCTIONS
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SECTION 3. CABLING REQUIREMENTS AND PRELIMINARY

SR TR TR,

3.1 CONNECTING CABLE |

QOutput waveform:

When used to observe RF power output from any
transceiver or transmitter, prepare one connecting cable,
referring to Fig. 3-1.

Trapezoid waveform:

When observing trapezoid waveform from the TL-922
or any other power amplifier, three connecting cables are
required.

RG-8/U
——————

|25

Cut end of cable even. Using a sharp knife or
razor, score and remove the sheath - Don't
cut the braid

T 'o'o'c’o el

HESAIEN

I-——II?--Iilrrlrn

—_0=
l-'-—llﬂmm

Trim the braid and tin. Score and remove the
insulation - Don't use a stripper. as it may
damage the conductor. — Tin

.
E gm JP=—— Conductor

2~3mm

Solder

Coupling

Slide the coupling over the cable, and
carefully solder the coupling. Make certain
the insulation is not melted by excess heat.

Fig. 3-1 Assembling a UHF connector cable

3.2 CONNECTING CABLE Il

When used as an oscilloscope for testing or ex-
perimentation, prepare one connecting cable, referring to
Fig. 3-2.

When observing RTTY tuning cross-patterns, two
cables are required.

RG-58/U

Slip on nut. washer. gasket. Run clamp
(taper forward) to rest against outer insula-
tion.

Fold back braid and trim. Strip inner conduc-
tor insulation without damage to the conduc-
tor.

Slip contact over conductor, against insula-
tion and solder sparingly. Avoid swelling in-
sulation by over heating

Push assembly into connector body.
Tighten nut into body - don’t rotate assembly
against connector

Fig. 3-2 Assembling a BNC connector cable

3.3 PRECAUTIONS

1. Warning: This unit contains a 1.3 kV high voltage cir-
cuit. Do not open the case unnecessarily. During ad-
justment or inspection, exercise care to prevent the
possibility of electric shock.”Safety First”

2. Caution: When a dot is displayed on the CRT screen,
reduce brightness by the INTENSITY control. or the
phosphor will be damaged. A burned CRT will not be
covered by warranty.

3. As with all solid state equipment, do not operate this
unit in high temperature or humidity environments and
avoid storage or operation in direct sunlight.

4. Caution: Vertical input voltage should not exceed 600
\/p-p. Horizontal input voltage should not exceed 100
Vp-p.

5. Locate the SM-220 away from strong magnetic fields
(I.LE. power transformers), or trace distortion may occur.
Do not place directly on top of the transceiver, linear, or
other power consuming equipment.
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SECTION 4. CONTROLS, INDICATORS AND CONNECTORS

LR TTTRT T

@) INTENSITY

@ rocus

® VERTICAL INPUT——— S8 )
(® VERTICAL ATTENUATOR
(@ VERTICAL GAIN
VERTICAL POSITION
(@ HORIZONTAL POSITION

P TRIO| avand

MolliToR =22

(I8 FUNCTION

(@) RF ATTENUATOR
(i) TONE OSCILLATORS
{5 TONE OSCILLATOR UNIT

(19 EXTERNAL. INTERNAL SYNC
AND PAN DISPLAY MARKER

E"""’""* PAN DISPLAY SCAN WIDTH

SEWEEP R,AHQE

P7° ywo A
i SuNG Scan
inTrof FITione

- SWEEP VARIZ i inu 10106

5 eil o 01k ATTY/EXT

10-100, 4 :\‘\‘ TRAR

HANPUT/ *
( EXT.BYNG

'EPAN"
‘SR @ HORIZONTAL EXTERNAL

SYNCHRONIZATION INPUT
() SWEEP RANGE AND-

HORIZONTAL INPUT SELECTOR

@ SWEEP VARIABLE SPEED AND
EXTERNAL HORIZONTAL GAIN

Fig. 4-1 Front panel

(1) POWER INDICATOR
This LED lights when the power switch is turned ON.

@ POWER SWITCH
A push ON, push OFF switch controls all power to the in-
strument

(3 INTENSITY
This varies the brightness of the pattern on the scope
screen. Clockwise adjustment increases the intensity.

@ FOCcus
Adjust this control to obtain the sharpest pattern on the
scope screen.

® V. INPUT

Vertical signal input terminal accepts oscilloscope input, or
input from the transceiver IF-OUTPUT #2 terminal for
received signal display.

® V. ATT

Stepped input level control for the oscilloscope vertical
amplifier. At position “1”, V. INPUT signal is connected
directly to the vertical amplifier. At the “1/10" and "1/100"
positions, input is reduced proportionally. When the unit is
used as a monitor scope, this switch should be set to GND-
MONI position. at which the vertical amplifier is grounded.

@ V. GAIN
Vertical amplifier gain control. Used in conjunction with the
stepped V. ATT to adjust the size of the waveform pattern on
the screen.

4 POSITION

Vertical position control. This control determines the display
position along the vertical axis. Adjustment clockwise shifts
the pattern upward.

® «» POSITION

Horizontal position control. This control determines the dis-
play position along the horizontal axis. Adjustment
clockwise shifts the pattern to the right.

SWEEP VARI/EXT GAIN

This functions as the sweep fine frequency control when us-
ing the internal sweep. It is the SCAN SPEED adjustment
during Pan Display operation, and during oscilloscope opera-
tion, the horizontal input gain control.

@) SWEEP RANGE

Sweep frequency selector. This switch is used in conjunc-
tion with the SWEEP VARI/EXT GAIN control (10) to obtain
the desired sweep frequency. During Pan Display operation,
this switch should be set to the “10-100" position and
again, during RTTY or TRAP display to their appropriate
positions.

(12 H. INPUT/EXT SYNC TERMINAL

Horizontal input and external sync signal input terminal.
Apply mark signal to this terminal when observing RTTY
cross-pattern.

() SCAN WIDTH
This switch is used during Pan Display operation, selecting
either +20 kHz or +100 kHz scan width.



@) TRACE TILT CORRECTION

20 RF INPUT

@) RF OUTPUT

@) DRIVE INPUT

23 DRIVE OUTPUT

@8 GROUND POST

@9 PAN DISPLAY (IF #1) INPUT

@ AC POWER INPUT

——

@) FUSE HOLDER

Fig. 4-2 Rear panel

19 SYNC INT-EXT/MARKER

This switch is used during Pan Display operation to energize
the in-built marker generator, or during oscilloscope opera-
tion as the sync selector. The oscilloscope is synchronized
with the vertical input signal at the INT position, and at the
EXT position with the signal applied to the EXT SYNC ter-
minal (12).

i ouTt
Output terminal for the two-tone audio generator.

i® TWO-TONE AUDIO GENERATOR
Selects 1000 Hz, 1575 Hz or TWO-TONE audio output for
transmitter tuning and testing.

@ RF, ATT
RF input level control, used during MONI operation.

@ FUNCTION

This switch selects the display function' of the station
monitor; OSCILLOSCOPE or RTTY, MONITOR or
TRAPEZOID, and Pan Display.

CRT AND GRATICULE

The smoked acrylic graticule affords easy waveform obser-
vation. When the Pan Display option is installed, the
graticule may be replaced with the one supplied in the
adapter kit. Remove by pressing at "#" points and
withdrawing out and up.

@) RF INPUT

For observation of RF output, connect the transceiver's
OUTPUT to this terminal. When observing linear amplifier
trapezoid waveform, amplifier RF OUTPUT should be con-
nected to the scope RF INPUT.

8

@ RF OUT
Requires an antenna or dummy load for observation of RF
signals.

@ DRIVE INPUT
Connect to transceiver ANT terminal when observing
amplifier linearity {trapezoid waveform).

@ DRIVE QUTPUT
Connect to the linear amplifier RF INPUT terminal when
observing amplifier linearity.

@) HORIZONTAL TRACE TILT ADJUSTMENT

The scope trace may be tilted by the earth’s magnetic field.
depending on where the oscilloscope is used. Correct
horizontal trace can be obtained by loosening the wing nuts.
After adjustment, tighten the screws securely.

@ PAN DISPLAY (IF #1 INPUT)

With the Pan Display option installed, connect the
transceiver IF #1 output to this terminal.

@ GND

Ground terminal. Connect to the transceiver gound terminal
with the shortest lead possible.

@ FUSE HOLDER

A 0.5A fuse is used for 117V AC line input, and a 0.3A fuse
for 220 or 240V AC line input. If the fuse blows, check the
cause before replacing with the supplied spare.

@) AC POWER INPUT
Power cable connector. Accepts the supplied power cable.
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SECTION 5. OPERATION

Example A, RF output, IF Display: Connect Transceiver to Scope
TS-830, TS-180. TS-520, 530, 820
See section 5-2 for modification information. Antenna Terminal RF Input
IF out (#2) V. Input
IF out Pan Display

(#1. mixer output)

{IF #1) input

TRANSCEIVER (Modified) SCOPE

/—— IF#1 OUTPUT

A [# 2} RF INPUT  RF OUT
%O e =
ANT Anfenna or durmmy load
@ . Ll 000 © O Pan Display
o ano {IF#1) INPUT
oogn O Oy OJf -
- l = wr =
* V. input
[1DE&H1HGF;OUND
Example B, IF output #1 and #2:
TS-830. TS-180, TS-520, 530, 820
See section 8-6 for modification information.
Pan Display
(IF#1) INPUT
B TS 1805 Jf]
-] o 3/
o o]
0
= | == |
AT
TOEARTH GROUND
IF#1 —-
IF #2
V. INPUT
TONE QUTPUT
G /
. g[rofg [ Jo =] o]o]o
i Ouo R O O O O
S&H o °Q o
o 0 o o
VINPUT — =

Patch the TWO-TONE output to the

*  When observing receiver IF QUTPUT
transceiver MIC input

from the TS-8305 and TS-8205,
connect the IF {#2) QUTPUT to the V
INPUT terminal. Set the FUNCTION
switch to OSC, and the V. ATT to po-
siion 17 The receive signal can be
observed by adjusting the ¥V GAIN
control.

MIC INPUT

Fig. 5-1. Cabling for transmit and receive displays




5.1 TRANSMIT SIGNAL OBSERVATION

Connect the SM-220 and transceiver as shown in Fig.
5-1.

Set the SM-220 controls as shown in Table 5-1. Ad-
just the transceiver for normal operation.

Speak into the microphone, the SSB signal is displayed
on the CRT screen. Adjust the SWEEP-RANGE, SWEEP
VARI, and RF ATT controls for the desired display.
Waveform examples:

Fig. 5-3 shows single tone waveforms, and Fig. 5-4
shows keyed CW waveforms.

Fig. 5-5 shows two-tone generator waveforms, when
SM-220 output is patched to the transceiver microphone in
put terminal.

Fig. 5-6 shows voice waveforms.

5.2 RECEIVE SIGNAL OBSERVATION
For receive signal observation, connect the transceiver
IF #2 OUTPUT terminal to the SM-220, V. INPUT terminal.

Follow the settings in Table 5-1, excepting:

FUNCTION OSC/RTTY

V. ATT 1

Adjust the SWEEP-RANGE and SWEEP-VARI controls
for the waveform desired.
NOTE:
If the SWEEP RANGE selector is switched to the 1-10k
or 10-100k position while the transceiver is in reception
mode, the SM-220 sweep oscillator will interfere with
reception. Avoid using these ranges in reception mode.

NOTE, TS-820:
TS-820 IF OUTPUT #2 requires attenuation, as shown in
Figure 5-2 and fabrication of a patch cord is required.

5

RCA plug

524! coaxial cable

c
=
o
BNC connector o

10k {2

Origmnal

Fig. 5-2A TS-820 IF output matching

10

FUNCTION MONI/TRAP

RF ATT MIN

TONE OFF
SYNC/MARKER INT/OFF
SCAN WIDTH AS DESIRED
SWEEP RANGE 10—100. 100— 1K
SWEEP VARI/EXT GAIN CENTERED

« CENTERED

= CENTERED

V. ATT GND MONI
FOCUS SHARPEST TRACE
wrevsiT R
POWER ON

Table 5-1. Control settings, transmit signal
observation

NOTE, TS-520:

If. as outlined for the TS-820, a receiver |F output display is
desired from your TS-520 transceiver, the following ad-
ditional information applies.

TS-520 IF #2 OUTPUT Installation
(May be installed at time of BS-5 modification)

¥

o]

10.

11.

12.

Remove power cable from the TS-520.

2. Remove the top cover, unplug speaker line.
3.
4. At the drain of Q4, add a 22 pF 25V capacitor. Keep

Remove the bottom cover.

lead short.

. From the second lead of the 22 pF capacitor, add a 10k

ohm 5% (or 10%) 1/4W (or 1/2W) resistor to ground.
Again, keep leads short. (See Fig. 5-2B)

. Run a 12 inch (30 cm) length of miniature 75 ohm

coaxial cable from the vicinity of Q4 on the IF unit back
along the wiring harness to the Remote 8P octal
socket: Check for good mechanical connections, good
solder connections, and no shorts.

. Remove the 8P octal socket (2 screws) and withdraw

rearward. (See Fig. 8-5, Page 20)

. Solder the coax ground shield to Pin 1.
. Remove the 2 speaker line leads (White/Yellow) from

Pin 8. and insulate. (This prevents the possibility of feed
back between the Audio and IF sections.) Connect coax °
inner lead to Pin 8.

Check for good mechanical connections, good solder-

ing. no shorts. Reinstall the Remote socket.

Reinstall bottom case, reconnect the speaker, and
reinstall the top case.

Cable-up the TS-520 and SM-220, per Fig. 5-1A.

Operate per section 5-2.



