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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.
(Revision should be applied to items indicated by a check mark [M)

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ Input fuse

The rating of this product's input fuse is A, VAC, and

WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

(] AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

- ~ s )
(] without a power plug [ Without a power plug
Blue (NEUTRAL) White (NETRAL)
T

Brown (LIVE) Black (LIVE)

Qi K
Green/Yellow (GND) Green or Green/Yellow (GND)
N J L
s ~ s ~
[ Plugs for USA 1 Plugs for Europe
_ Y,

(
[1 Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
. S

[D Another Cable j

BIKIKUSUI
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1.1

1. INTRODUCTION

General Description

The KSG3210 is a multiplex signal generator that conforms to the United
States FCC (Federal Communications Commission) FM stereo broadcast
format. As it has excellent channel separation and modulation
distortion characteristics and is equipped with remote functions, it is
used not only as an FM broadcast equipment modulator, but also for
measuring in testing research, stereo demodulation ICs and adaptors,
and also in combination with the XSG4300 FM-AM preparatory signal
generator for adjusting, testing and measuring the characteristics of

high-quality FM stereo receivers and tuners.

The XKSG3210 can also generate the transmission signals of the format
stipulated by the EBU {(Europe) for TRI {(Traffic Radio Information}, as
wellas a similar format under consideration in the United States.

As these transmission signals can be output alone or mixed with FM
stereo signals, it can be used in the research, development and
production processes of FM stereo receivers with built-in TRI reception

capabilities.

Panel controls are of the recall method (100-point memory), and uses a
rotary knob for increased convenience of operation. The rotary knob
maintains the familiar feeling of analog operation and is most helpful
for setting memory recall, modulation level, pilot level, output level
and TRI modulation level.

The most outstanding feature is that, because all control panel
functions have been digitized, the XSG3210 modulation level, pilot
level, various modes, TRI etc. c¢an all be stored in the 100~point
memory, and when connected to the KSG4100 ~ 4300, the KSG3210 memory
operates synchronically, thus obviating the need to operate the KSG3210
when operating the KSG4100 - 4300 memory recall. This results in labor
savings, especially on production lines.



1.2

As for remote control, key operation, rotary knob, etc. are modified
and connected to the rear panel 14P connector along with the clock
pulse input. This allows the expansion of functions.

Because GP-IB control is standard equipped, system upgrading to
automatic measurement is possible.

Further, when connected to an SCA signal generator, an SCA signal can

be added. TRI = Traffic Radio Information

Features

(1) The KSG3210 is extremely easy to operate because all operations
are microprocessor controlled and set values are digitally
displayed.

(2) All panel indications can be memorized, with 100 points able to be
stored and recalled.

(3} By combining with the XSG4100 - 4300, control of the K5G3210
memory functions can be synchronized with the KXSG4100 - 4300

memory operations.

(4) The stored data can be copied onto another unit of the same type

by pressing the HBIMEH key.
{(5) Memory recall, modulation level, pilot level, output level, TRI
modulation level, etc. are continuously variable to the desired

digit (designated by the cursor) by means of the rotary knob.

{(6) Channel separation is excellent--72dB or better (actual wmeasured
value) at the middle frequencies.

(7) Phasing is extremely stable, with no need for calibration for very

long periods.

{8) The internal modulation generator is provided with 7 waves for
modulation, with superb low distortion--0.005% or less (actual
measured value). These internal modulation generator signals can

be output, enabling use as a low-distortion spot generator.

—2—



(9)

(10)

(11}

(12)

(13)

(14)

A pilot signal output connector and phase adjustor are provided,

so pilot signal phase adjustment is quite easy.

Modulation preset keys are provided for monophonic 1009%, stereo
100%, stereo 30% and TRI 100%, permitting one-touch operation.
Also, ON/ OFF of the modulation level, pilot level and TRI modes
are each independently controllable.

The S/N ratio is excellent.

An SCA channel signal input connector is provided on the rear

panel.

Each panel operation can be remote controlled.

A GP-IB control is standard equipped.



Separation

Frequency
Characteristics

Modulation Level

Range

Stereo

Monophonic

Resolution

Accuracy

Display

Composite Output

Range

Resolution

Accuracy

Display

Impedance

Distortion Factor

S/N Ratio

2"

..

..

..

e

s

£23

.e

e

.o

.o

SPECIFICATIONS

30Hz to 15kHz = 66dB

30Hz to 15kHz +0.3dB (1kHz reference)
0 to 100% pilot OFF

0 to 115% pilot ON at 15%

0 to 1007

0.5%

< (indicated value £5)%

3-digit numeric

1.5¥p-p to 9.99Vp~p open~circuit voltage
10mVp-p

= (indicated value +=0.5)Vp-p

3-digit numeric

Approx. 75Q unbalanced

At demodulation bandwidth 30Hz to 15kHz
200Hz to 10kHz £0.017

30Hz to 15kHz £0.05%

At demodulation bandwidth 30Hz to 15kHz
= 90dB



Monophonic Output

Frequency
Characteristics

Distortion Factor

S/N Ratio

Pilot Signal
Frequency/Accuracy

Modulation
Range

Resolution
Accuracy
Display
Pilot Output
Output Voltage
Impedance
Internal Modulation
Frequency/Accuracy
Internal Modulation

Frequency

.

.

Ty

33

.

e

..

X3

30Hz to 80kHz +0.5dB {lkHz reference)

At demodulation bandwidth 30Hz to 15kHz

200Hz to 10kHz =0.01%
30Hz to 15kHz £0.05%

At demodulation bandwidth 30Hz to 15kHz

= 904B

19kHz/* 1Hz

0 to 15% 107 specified level

1%

% (indicated value +=2)7%
2-digit numeric

open~circuit

Approx. 1Vrus

Approx. 600Q unbalanced

Generator

.
.

30Hz, 100Hz, 400Hz, 1kHz, 6.3kHz, 10Hz, 15kHz/+57%

Generator Output

.
.

According to internal modulation generator
frequency



Output Voltage s Approx. 1Vrms open-circuit
Impedance ¢ Approx. 600Q unbalanced

Distortion Factor :+ At demodulation bandwidth 30Hz to 15kHz
£0.017%

o External Modulation Input
a) AF/L

Frequency Range

Stereo : 30Hz to 15kH=z
Monophonic : 30Hz to 80kHz
Input Voltage s 3Vp-p +27%

.

Input Impedance Approx. 10kQ unbalanced
b) R

Frequency Range-

Stereo : 30Hz to 15kHz
Input Voltage T 3Vp-p + 27
Input Impedance +  Approx. 10kQ unbalanced
o SCA
Input Voltage :  Approx. 1Vrums at 10% wodulation
Input Impedance ¢ Approx. 10kQ unbalanced

© Preemphasis 25ps, 50us, 75us

.o



TRI (Traffic Radio Information) Section

1) EBU Systenm

o SK (Transmitter Identification Signal)

Frequency/Accuracy

Modulation

Range

Resolution

Accuracy

Display

.
.

.

.

ee

57Hz/ £ 3Hz

0 to 10% 5% specified level

0.1%

< (indicated value +2)7

2-digit numeric

o DK (Announce Identification Signal)

Modulation

Modulation Freq.

Modulation Level

Resolution

Accuracy

Display

Distortion Factor

.

.e

o

..

Amplitude modulation w/SK signal as carrier
125Hz (1/456 of 57kHz)

0 to 35% 30% specified level

1%

< (indicated value £5)7%

2-digit numeric

At demodulation bandwidth 15Hz to 15kHz
£0.87




o BK (Area Identification Signal)

Modulation : Amplitude modulation w/SK signal as carrier

23.75Hz (1/2400 of 57kHz)
28.27Hz (1/2016 of 57kHz)
34.93Hz (1/1632 of 57kHz)
39.58Hz (1/1440 of 57kHz)
45.67Hz (1/1248 of 57kHz)
53.98Hz (1/1056 of 57kHz)

Modulation Freq.

*s

Lo B o B — B o R =~ R

Modulation Level 0 to 647 607 specified level

e

Resolution : 1%

Accuracy < (indicated value *5)%

23

Display 2-digit numeric

.o

At demodulation bandwidth 15Hz to 15kHz
<1.5%

Distortion Factor

..

Area Selection Step switching

(3

Scan Function

Scan Interval 0 to 9.9 sec

..

Resolution 0.1 sec

.o

Skip Function Each area possible (set to 0 sec)

..

o DK,BK Signal Output : Output when SK is OFF
DK approx. 0.3Vrms at 30% modulation
BX approx. 0.6Vrms at 607 modulation



2) USA Systen
o 57kHz Pilot
Frequency/Accuracy
Modulation
Range
Resolution
Accuracy
Display
o ME! (Message Signal
Modulation
Modulation Freq.
Modulation Level
Resolution
Accuracy
Display

Distortion Factor

o ME2 {(Message Signal
Modulation
Modulation Freq.

Modulation Level

..

..

e

e

e

..

.o

..

57Hz/ + 3Hz

0 to 10% 5% specified level
0.1%
% (indicated value £2)%

2-digit numeric

Amplitude modulation w/57kHz carrier
142.5Hz(1/400 of 57kHz)

0 to 64% 607 specified level
12

£ (indicated value £5)7%

2-digit numeric

At demodulation bandwidth 15Hz to 15kHz
=0.8%

Amplitude modulation w/57kHz carrier
154.9Hz (1/368 of 57kHz)

0 to 647 607 specified level



Resolution s 1Y
Accuracy ¢ = {(indicated value *+5)7%
Display : 2-digit numeric

Distortion Factor : At demodulation bandwidth 15Hz to 15kHz
=0.8%
20 (Zone Signal)

Modulation : Amplitude modulation w/57kHz carrier
Modulation Freq. 1 23.75Hz (1/2400 of 57kHz)
2 28.27Hz (1/2016 of 57kHz)
3 34,930z (1/1632 of 57kHz)
4 39.58Hz (1/1440 of 57kHz)
5 45.67Hz (1/1248 of 57kHz)
6 53.98Hz (1/1056 of 57kHz)
7 63.62Hz (1/ 896 of 57kHz)
8 75.79Hz (1/ 752 of 57kHz)
9 98.95Hz (1/ 576 of 57kHz)
1

0 122.84Hz (1/ 464 of 57kHz)

Modulation Level : 0 to 707 607 specified level (however, during
simultaneous modulation with ME!l or ME2, the
degree of modulation becomes approx. 1/2)

Resolution I 4
Accuracy : = (indicated value +5)7%
Display - :+ 2-digit numeric

Distortion Factor : At demodulation bandwidth 15Hz to 15kHz

£1.5%
Area Selection : Step switching
Scan Function
Scan Interval ¢ 0 to 9.9 sec



Resclution

Skip Function

o ME1/2/Z20 Signal Output:

o Setting Modes

Functions

Sources

Pilot Signal

TRI Signal

o Setting Functions

o Memory Function

.
.

.
.

e

.

.

0.1 sec

Each zone possible {set to 0 sec)

Qutput when 57kHz is OFF
ME!l approx. 0.6Vrms at 60% modulation
ME2 approx. 0.6Vrms at 607 modulation
20  approx. 0.6Vrms at 607 modulation

ON, MONO, MAIN, LEFT, RIGHT, SUB

30Hz, 100Hz, 400Hz, 1kHz, 6.3kHz, 10kHz, 15kHz,
EXT, EXT L/R

ON/OFF

EBU, SK, DK, BX, USA, 57kHz, MEl, ME2, ZO,
SCAN INTERVAL

1} Memory 'setting of modulation level, pilet
level, output level, TRI wmodulation level
using the rotary knob

2) Preset keys
Monophonic 100% {Output level set)
Stereo 100%, 30%
TRI 1007

3) Memory set 10-keys
{operate only with memory function)

1) 100 points {(modulation level, pilot level, TRI
level, TRI modulation level, set mode, etc.)

2) Use with 10 points x 10, or 100 continuous
points possible



o DUMP Function

o Remote Contreol

o GP-IB Interface

¢+ Using the # key, it is possible to transfer

the contents of the 100-point memory to another
unit of the same model

: Same controls gs the front panel

: Interface function

¢ Backup Battery

o Power Source

Frequency

Power dissipa

o Size and Weight

Dimensions

Weight

Function Code Comments
Transmission Handshake | SHO Has no functions
Reception Handshake AH1 Has all functions
Talker TO Has no functions
Listener L1 Basic listener func. only
Service Request SRO Has no functions
Remote/Local RL1 Has all functions
Parallel Pole PPO Has no functions
Device Clear DCl Has all functions
Device Trigger DTO Has no functions
Controller co Has no functions
Provided

AC 100, 115, 215, 230V £10%
(selected by a switch on rear panel)

.e

: 50Hz/60Hz

tion : Approx. 28VA

e

430(W) x 99(H) x 250(D) mm
(16.93 (W) x 3.90¢H) x 9.84(D} in.)

445 (WY x 119(H) x 305(D) mm (Full envelope)
(17.52(W) x 4.69(H) x 12.01<D} in.)

s Approx. 5.5kg (12 1bs)




o Environmental Conditions {temperature and humidity)

Range to satisfy ¢ 5 to 35°C (41 to 95°F); 857 or less
specifications

Allowable range : 0 to 40°C {32 to 104°F): 907 or less
for operation

o Accessories ¢ Ouptut cable (SA570)
Power supply cord
Fuse {1.0A)
Fuse (0.54)
Operation manual



3.1

3.2

3.3

3 . PREPARATION FOR USE

Unpacking and Inspection
Before being shipped from the factory, the KSG3210 goes through
thorough mechanical and electrical examinations and inspections, and

its correct operation is confirmed and guaranteed.

On receiving the instrument, inspect it for any damage that may have
been caused during transportation. Should a damage be found, notify
the Sales Office immediately.

Line Voltage and Fuse Selection

Select a voltage range from the table below by the voltage selection
pulg on the rear panel of KSG3210, and the instrument can be used in
the selected voltage range.

Before connecting the power supply cord to the instrument, verify
that the voltage selection is matched to the power source. When the
voltage range is changed, change the fuse also according to the table

below.

Application of a voltage beyond the selected range will cause in

complete operation or failure.

Setting Center Line Voltage Fuse
Position | Voltage Range
A 100V 90 - 110V 1.0A
B 115V 104 - 126V
C 215V 194 - 236V 0.5A
D 230V 207 -~ 253V

Surrounding Temperature/Humidity, Warm-up Time, and Installation
Place

The KSG3210 operates correctly in temperatures from 0 to 40°C (32 to
104°F)., If the instrument is used or placed under high temperature
and humidity for a long time, failures will occur and the life of the
instrument will be shortened.

The instrument requires the warm-up time of 30 minutes. Do not use
the instrument near a strong magnetic field or electromagnetic waves.



4. OPERATION

At the end of this operation manual are diagrams of the front and rear
panels.

These diagrams are numbered from @ to @, so hereinafter all explanations
will refer to these numbers. Please read the explanations with the diagrams
folded out so yoﬁ can'refer to them as needed. This section centers on how
to operate for stereo modulation. Please refer to article 4.6 for how to
operate for traffic radio information systems.

4.1 Explanation of the Front Panel

(@ POWER
The power supply switch. Turns on when pressed and off when pressed
back. When the power is turned on, first all the front panel
indicators illuminate momentarily, and then the mode immediately
prior to turning off the power is indicated.
However, this excludes the @ EXT LEVEL HI, LO indicators.

® MEMORY Indicator

Indicates the memory address rows and columns laid out in a matrix
pattern. The left side indicates rows and the right side indicates
coluumns.

Memory may be used as 100-point continuous or 10 blocks of 10
points each. Modulation level, pilot level, modulation mode, TRI
format, TRI modulation level, area identifcation signal cursor
location and other panel functions can be stored.

# keys are used for recall and 1-

2} # and the 10-key are used for recall of rows.
9 from @, (@ MODULATION to @ MODIFY, and the
keys are only used for memory store and recall.
3) i ( 4 ) keys are used to clear the row/column

indicator, and 2-digit input with the 10-keys allows any row or
column to be recalled.



4) The | @
indicator, and 1-digit input with the 10-keys allows any column

{ D> )} keys are used to clear the column

iy

to be recalled.

5) With the ® i {(RCL} keys, the (@ STO indicator
{(green) illuminates, and {-digit input with the 10-keys causes

’

the @ STO indicator to go out, and the setting level, mode,
etc. are stored in the first row/column of each block.

6) With the @ H¥EH, H§BOE ®RCL), @ # ( < ) keys, the
row/column indicator is cleared, and 2-digit input with the 10-

- keys stores the setting level, mode, etc. in the rows/columns.

7) With the ® H¥EE

iy

ST i ( > ) keys, the column
indicator is cleared, and 1-digit input with the 10-keys stores
the setting level, mode, etc. in the columns.

8) With the @ ii¥E : (RCL), # ( ¥V ) keys, the RIN
command is stored in the indicated memory address column, and

iy

the inside of the memory block can be endlessly recalled.

9) With the @ E¥RE

HE')

(RCL), ENEXEE ( A ) keys, the setting
level, mode, etc. are stored in the column of the memory
address next to currently displayed one.

10) With the ® oy,

S { V ) keys, the data contents stored
in @ memory address "00 - 99" are transferred to another unit

of the same model from the rear pénel @ REMOTE connector.
Before the data 1is transferred the indicator goes out,
incremented to (@ memory address "00 - 99", and when transfer
is complete the indicator returns to the mode set previously.
However, the @ TRI MOD AREA indicator becomes F and does not
go out.

@ MODULATION Indicator
All level settings are conducted with the (@ rotary knob. Setting
cannot be done by numeric entry.

The MODULATION indicator shows 4 types of level modes.

1) Modulation level setting, 7 indicator illuminates.



2}

3)

4)

a)

b)

key is ON {indicator 1it), and when the
modulation level, pilot level or @ TRI mode are ON, the
total accumulated TRI level is indicated. The modulation
level range is 0 - 115%, and can be set in increments as
small as 0.5%.

However, over 100% increments become 17. Further more,
modulation 115% is when the pilot level is set at 15%.

When the @@ # i key is OFF (indicator out), and when the
modulationlevel and @ TRI mode are ON, the total accumulated
TRI level is indicated. The modulation level range is 0 -
105%, and can be set in increments as small as 0.5%.

Pilot level setting mode, PILOT and 7% indicators illuminate.
By means of the ® i¥E# © i (PILOT) keys, it is possible to

‘set the pilot level using the @ rotary knob. At this time the

PILOT indicator illuminates. The pilot level range is 0 - 157,
and can be set in increments as small as 1%.

TRI level (SK, 57kHz) setting mode, % indicator illuminates.
By pressing the ® : i e i keys so that the
SK, 57kHz indicators illuminate, it is possible to set the SK

or 57kHz modulation level using the rotary knob.
The SK and 57kHz modulation level range is 0 - 10%, and can be
set in increments as small as 0.1%Z.

Output level setting mode, OUTPUT Vp-p indicator illuminates.
By means of the @ H¥ii 3

@ # ( D>) keys, it is p0551b1e to set the output level
using the rotary knob. At this time the OUTPUT Vp-p indicator
illuminates, indicating in Vp-p the output voltage level when

modulation level is 100%Z. Output level range is 1.5Vp-p -
9.99Vp-p, settable in increments as smallas 10mVp-p.

In addition, the external input level can be verified by means
of this unit's external modulation signal source input level
EXT LEVEL HI, LO indicator.

® PILOT PHASE
Fine adjustment VR for 38kHz subcarrier and pilot signal phase

matching.



® SCOPE PHASE
Fine adjustment VR for phase correction of the oscilloscope used
when calibrating the pilot phase.

B o i key
When in the GP-IB control mode, the REMOTE indicator <{red)
illuminates. At this time the panel

i key can be used to
return to the local mode. However, it does not operate when in
the local lock-out mode.

2) REMOTE indicator
Illuminates when in the GP-IB control mode, and goes out when

in the local mode.

i # key, the
device address is shown on the @ MODULATION indicator.
As long as the

key continues to be pressed, device
address "09" is indicated.

® COMPOSITE OUTPUT Z=175Q
The composite signal BNC output connector. Because output
impedance is approximate 75 both high and low input impedance FM
standard signal generators and transmitters can be supplied.
Output level range is 1.5Vp-p - 9.99Vp-p.

® MODIFY

b

keys, move cursor to @ , @ indicator blocks.

2) keys, move cursor within indicator block.
3) Rotary knob modify at a digit above the cursor position.
4)  10-keys ® , @ MODULATION and (@ MODIFY sections' (0 -

9, -, —) numeric value and signal input keys.
Operate only in response to store and recall.



O

5 ®

by means of the ( > ) key, @@ MODULATION
indicator is switched to modulation level
indicator.

6 ©® ik

by means of the ( D> ) key, @ MODULATION
indicator is switched to  output level
indicator.

H¥EE key alternately turns the pilot level on-off.

When the indicator to the left of the key illuminates it is on,
and when it goes out it is off. The 19kHz pilot level in ®
COMPOSITE OUTPUT is turned on-off.

2} By operating the ® i , EgE (PILOT) keys, the PILOT indicator
of @ MODULATION 111um1mates, and even if the
indicator is out, by setting the pilot level with @ rotary
knob, the i
return from the pilot level setting mode to the total

| key

{ key illuminates and can be set. In order to

accumulated indication of the wmodulation level and the pilet
level, press one of the (D, @ MODULATION keys.

MODULATION FUNCTION

In the following manner this unit's composite signal is selected
and @ MODULATION indication, modulation level, etc. are also
switched simultaneously.

1) The 8% key turns the modulation level on-off. When the
indicator illuminates it is on, and when it goes out it is off.

2} The

3) The HMEINE
the left signal, the 4 key the right signal and the
HEURY key the sub channel signal; the (@ PILOT indicator
illuminates and turns on (however, only when the HPFEDTH

key

on) .

—19-



4)

5)

6)

7

8)

9)

The @ i i (MONO) keys set the output level to 3.00Vp-p
{monophonic modulation level 100%), and the output level may be
set by means of the @ rotary knob.

By means of the ® i (MAIN) keys, the
following are set : stereo modulation level 857, pilot level
10%, SK or 57kHz modulation level 5%, DK modulation level 30%;
or, ME1l, ME2 wmodulation level 60%, BK or Z0 modulation level
60%.

Y

By means of the ® ¢ i (LEFT) keys, stereo modulation
level 907, pilot level 10/ -- total 1007 modulation level -~
are set.

By means of the @® # # (RIGHT) keys, stereo modulation
level 307 is set. Accordingly, stereo modulation level 277,
pilot level 10% -- total 37% -- are set.

?

By means of the @® i ,  HOON (SUB) keys, the DK or ME1,
ME2 tone signals, the BK or ZO tone signals are output from ®

COMPOSITE OUTPUT, as a single signal or as a composite signal
of both tone signals.

By means of the ® iy # (ON) keys, the above 8)
tone signal output mode returns to the stereo modulation, TRI

modulation level mode.

MODULATION SOURCE
Selects the modulation signal type.

1

2)

i i key operates the external signal source by means of
one signal from the (® AF/L input connector, with input level
verifiable by approximate 3Vp-p @ EXT LEVEL HI, LO indicator.
When nothing is connected to the (® AF/L input connector, @
EXT LEVEL LO illuminates.



®

3)

I #i key operates the external signal source by means
of two signals from the ® AF/L, @ R input connectors, with
input level verifiable by approximate 3Vp-p @ EXT LEVEL HI, LO
indicator. When nothing is connected to the ® AF/L or & R
input connectors, @ EXT LEVEL LO illuminates.

4y The @® iy i {1kHz) keys turn preemphasis off. Refer to
4.5.7 for details of the following.

5) The ® i i {6.3kHz) keys effect 25ps -preemphasis.
6) The ©® i¥ i (10kHz) keys effect 50ps preemphasis.
7) The ® ! ! (15kHz) keys effect 75us preemphasis.

When using preempha51s, the @ MODULATION indicator level drops
20dB. Accordingly, for wmonophonic modulation level 100%
indication, 10% is indicated, and for stereo modulation, level
90%, 9% + pilot level 10% =197 is indicated. Further, when
the TRI mode oprates, the indication becomes 19% + 5% = 247%.
However, with the (@ HMONOE key, 14% is indicated, so please
set and use it at 157.

i Key {(Yellow Key)
When, after pressing the ¥

{ key with the shift function key, the
various keys indicated by yellow on the panel are pressed, the
functions indicated on the panel are executed.

R Input, PILOT OUTPUT

Utilizes BNC connctor; for two types of uses.

1} When the @@ MODULATION SOURCR HERS i
becomes the external signal source's R (right) side stereo

i#RE key is pressed, it

modulation input connector.
2) When other than the HEX
pilot signal is output.

# key, the stereo phase calibration

AF/L Input, INT 0SC QUTPUT

Utilizes BNC connector; for three types of uses,

1) When the @ i Wi key is pressed, it becomes the L {left)
side stereo modulation input connector for the external signal

source comprised from two signals.



2} When the @ !
for the external signal source comprised from one signal.

3) When the (@ MODULATION SOURCE

i, HIOUREE, BAOUNEE, W
keys are pressed, it becomes the internal

modulation generator output, and can be used as a low-distortion
spot generator or synchronous signal.

TRI MOD Indicator

The TRI MOD indicator shows two modes: the TRI modulation level and the
area identification number. Switching of the indicator is conducted by
means of the @ E¥EE, @ i {ME2) keyes.

Both the EBU and USA systems are operated in the same manner.

1) TRI level setting, 7 indicator illuminates.

a) When either the @ K or i i2i keys are pressed, the SK-
DK or 57kHz-ME1-ME2 indicators show on, the DK announce
identification signal (ME!, ME2 message signals) modulation level
can be indicated, and set by the (@ rotary knob. The modulation
level range is EBU system 0 - 357, USA system 0 - 64%, settable
in increments as small as 1%.

b) If @

on is indicated, the BK area identification signal {(Z0 =zone

% or only the HZ# key is pressed, when

signal) modulation level can be indicated, and set by the @
rotary knob. ‘
The modulation level range is EBU system 0 - 64%, USA system 0 -~

70%, settable in increment as sall as 1%.

¢}

the combined DK announce identification signal (MEl, ME2 message
signals) modulation level and BK area indentification signal (Z0
zone signal) modulation level aggregate modulation level can be
indicated, and set by the @ rotary knob.

However, at this time the DK announce identification signal (MEI1,
ME2 message signal) modulation level can be set.

The modulation level range is 0 - 997, settable in increments as
small as 17.



2}

TRI

Area indicator, AREA indicator illuminates. EBU system is
indicated as A -~ F, and USA system is indicated as 1 - 10.

Each pressing of the @ i key allows area selection.
When returning to the modulation level indicator from the area

i, @ B iKE (ME2) key.

indicator, press the @ i

= Traffic Radio Information

Conducts switching between the EBU and USA systems as well as indicator

switching and setting of the modulation level, etc.

1)

a)

b}

)

d)

2)

a)

EBU systen

When the {§K# key is pressed to illuminate the indicator, the
aggregateof the TRI modulation level setting value and the atereo
modulation level is shown on the @ MODULATION indicator.

When @ TRI MOD 7 is indicated, if the HliEE
illuminate the indicator, the announce identification signal (DX)

key is pressed to

modulation level setting value is indicated. However, the I
key is also turned on. Also, when @ AREA is indicated, nothing
changes.

When @ TRI MOD % is indicated, if the i
illuminate the indicator, the aggregate modulation level of the

i key is pressed to

announce identification signal {(DK) modulation level and area
identification signal (BK) modulation level is indicated.

When the HBEH
modulation level alone is indicated.

key is off, the announce identification signal (DK)

When the i
AREA, and the area identification signal may be selected from A -
FQ

key is pressed, the indicator is switched to @

USA system

If the
aggregate of the TRI modulation level setting value and the
stereo modulation level is shown on the @ MODULATION indicator.

{#i key is pressed to illuminate the indicator, the



b) When @ TRI MOD % is indicated, if the i
illuminate the indicator, the messang signal (MEl, ME2)

i key is pressed to

modulation level setting value is indicated. However, the i
key is also turned on.Also, when @ AREA is indicated, nothing
changes.

¢) Operetion of the IMEZE key is also according to article b) above.

d) When @ TRI MOD % is indicated, if the ¥
illuminate the indicator, the aggregate modulation level of the

i key is pressed teo

message signal (ME!, ME2) modulation level and zone signal (Z0)
# key is off, the
message signal (MEI,ME2) modulatlon level alone is indicated.

modulation level is indicated. When the

However, when the ¥ keys on simultaneously,
the modulation level becomes approximately half that of the

modulation level of Z0 alone.

e} When the
AREA, and the zone signal may be selected from 1 - 10.

key is pressed, the indicator is switched to @

3) ® i

i key operetion

a}) The ® i, (SK, 57kHz) keys permit setting of the
modulation level on the @ MODULATION indicator.

b} The ® H, ¢ (DK, ME1) keys switch back and forth
between the EBU and USA systems.

¢} The @ i i (ME2) keys switch back and forth.between
AREA 1nd1cat10n and modulation level indication.

d) When the @ ¥E: NIERYELE (BR, Z0) keys are pressed, the
area/zone scan interval can be set by means of the @ rotary
knob.

e} When the ®
scanning begins and the @ AREA indicator flashes.

{ A ) keys are pressed, area/zone



4,2

4) Stopping scan operation

a) If, during scanning opretion, the & { A ) key is

pressed, scanning stops.
Explanation of the Rear Panel

SCA INPUT

Utilizes a BNC connector as an input terminal for the SCA signal.

Input impedance is approximate 10k} and the input level needed for 10%
is approximate 1Vrms. When not to be used, please do not connect
anything to it.

REMOTE has three types of uses.
1} As a connector for controlling panel functions externally.

2) Connect when synchronizing with a standard signal generator's

memory.
3) As output for memory dumping to another unit of the same model.

GP-IB
A connector for control utilizing GP-IB

VOLTAGE SELECTOR _
This selects the voltage of the AC power supply. Reinsert the plug so

* that the arrow corresponds to the AC line voltage.

Refer to article 3.2.

AC CONNECTOR
The AC power supply plug.

FUSE
The AC power supply fuse. Use a appropriate for the AC line voltage;
the appropriate fuse is indicated on the rear panel.

INPUT/OUTPUT

The AF/L, R, COMPOSITE OUTPUT indicators mark holes prepared for the
attachment of connectors to output the front panel input/output signals
from the rear panel. The rear panel attachment connectors are factory-
installed options.



4,3 Turning on the Power Supply

Connect the power cord to a power supply of the specified voltage and
press the (O POWER switch., First all the front panel indicators
illuminatemomentarily, and then the mode immediately prior to turning

off the power is indicated.
However, this excludes the @ EXT LEVEL HI, LO indicators.

4.4 Basic Method of Operation

404.]

One-Touch Operation

)

2)

By wmeans of the ® {MONO) keys, internal
modulation generator I1kHz, output level 3.00Vp-p {monophonic

modulation 100%) may beset, and the FM standard signal general
(hereinafter referred to as SG) external modulation generator
input level may be set.

By means of the @ rotary knob, adjust the SG external modulation
signal generator input level HI, LO to the appropriate levels,
and 1007 = 75kHz deviation.

Refer to article 4.5 for details of each level setting.

By means of the ® &¥EE, @ Hipy R (MAIN) keys, in the case
of the EBU system, stereo modulation level 85%, pilot level 10%
and SK modulation level 5% -- a total of 100% -- are indicated on
the @ MODULATION indicator. On the @ TRI MOD indicator, DK
modulation level 307 and BK modulation level 60% -- a total of
907 -- are indicated. Also, in the case of the USA systenm,
stereo modulation level 857, pilot level 107 and 57kHz modulation
level 5% -- a total of 100% -- are indicated on the @ MODULATION
indicator. On the @ TRI MOD indicator, ME!, ME2 modulation
level 607 and Z0 wmodulation level 307 -- a total of 907 -- are
indicated.

The one-touch level setting is extremely easy and convenient.
However, when MEl, ME2 and Z0 are illuminated simultaneously, the
ME1, ME2 modulation level is 607 and the Z0 modulation level is
30%, but when MEl, ME2 are out and only Z0 is illuminated, the
modulation level is 60%.



3)

4)

a)

b)

a)

b)

c)

With opration of the (D MODULATION FUNCTION HMA%N:

the error is not large so there are no problems in actual use.

With the (D HHONO# key, the @ PILOT indicator goes out, and

monophonic modulation level 85%, TRI modulation level 5% -- a
total of 90% ~-- are indicated. 90% is indicated because with

monophonic modulation and a pilot level of 0%, it is not
possible to judge whether or not the TRI signal is being
operated. Please turn the TRI modulation level off andset with

By means of the @ #¥E#, (D #00% (LEFT) keys, stereo modolation
level 90% and pilot level 107 are set. The @ MODULATION
indicator becomes the 1007 aggregate of the modulation level and

pilot level, and the TRI mode turns off.

With operation of the () MODULATION FUNCTION i :
CRTGHTEE, BSHEY keys, composite output becomes 100% and one-

touch operation is pessible.
With each switching of the () HMATN ' i, HESTE

keys, the 8G HI, LO indicator may switch back and forth, bu
the error is not large so there are no problems in actual use.

With the @ H¥ONGY key, the @ PILOT indicator goes out, and
monophonic modulation level becomes 100%.

If the D BN
monophonic modulation the modulation level turns off and 0.0%

i key is pressed to turn off the indicator, during

is indicated. During stereo modulation the pilot level
indicator shows remaining 10%. This indicator is the pilot
level mode, so pilot level cannot be set. Accordingly, if the
@ rotary knob is rotated to set the pilot level, the setting
will be of the aggregate modulation level and pilot level.

By means of the ® iyE %% (RIGHT) keys, stereo modulation
level becomes 30%. Accordingly, the indicator 90% X 0.3 = 27%
and pilot level 10% are added for an indicator of 37%.




5)

6}

a)

b}

c)

In this case, when used in combination with an S$G, the SG LO
indicator illuminates.

outout becomes 37%.

i key turns off the @ PILOT indicator and
indicates monophonic modulation 30%.

If the (D HoNE
monophonic modulation the modulation level turns off and 0.0%

key is pressed to turn off the indicator, during

is indicated. During stereo modulation the pilot level

indicator shows remaining 10%. If the (D HN# key is pressed
once more to turn on the indicator, it returns to monophonic

30%, stereo modulation 377 indication.

By means of the ® &N, (@ HFONEHONS (SUB) keys, in the case of
the EBU system, the DK, BK key indicators illuminate and the
composite DK, BK signal is output from the @® COMPOSTITE OUTPUT.
If the BK is pressed to turn it off, the DK signal alone is

output. If only the BXK key is illuminated, the BK signal alone
is output.

The output level from B COMPOSITE OUTPUT is in proportion to the
modulation level of each key. In other words, it becomes 0.3Vrms
for DK signal 307 modulation, and 0.6Vrms for 60% modulation.

The above also applies for the USA system. Refer to 4.6.3 for
details.

By means of the @ fifi i {ON) key, the stereo
modulation mode is returned to from 5) operation.

4.4.2 Memory Operation

1)

Operation in combination with SG

This unit's memory operates synchonously if the modulation level,
pilot level, modulation source, TRI modulation level, TRI mode,
etc. are stored, the rear panel () REMOTE and SG REMOTE connected
by a synchronization cable and then merely operating the SG
MEMORY
Refer to article 4.7 for details on how to store and recall.

i keys.



[NVOTE] The synchonization cable uses an anpheno! type [lé-pin

2}

4.5 The
The

1)

2)

3)

4)

3)

connector. Awmong the 14 pins, number 8 is unconnected, but
all others gre connected.
Optifonal synchronization cable S4520.

Operation of the stereo signal generator alone.
a) Modulation level, pilot level, modulation source, TRI

modulation level, TRI mode, etc. are stored, and used by
operating the ® MEMORY ! i

i keys.

b) The ® ) @

indicator, and 10-key 2-digit input allows the desired

{ < ) keys clear the row/column

row/column to be recalled.

C) The@ 3@

and 10-key 1-digit input allows the desired column to be

{ > ) keys clear the column indicator,
recalled.

Various Level Settings
@ MODULATION indicator shows the following modes.

During stereo modulation when the (@ PILOT is on, the aggregate
indicator of modulation level, pilot level and TRI modulation
level. 0 - 115%.

During stereo modulation when the (@ PILOT is off, it indicates the
aggregate of modulation level and TRI modulation level. 0 - 105%.

During monophonic modulation, it indicates the aggregate of
modulation level and TRI modulation level. 0 - 105%.

When in modulation level indication mode, the pilot indication with

the @
(when @ ¢

cannot be set.

key on becomes a decimal point number like 10.0%

are off), and the pilot level

The indicator when setting the pilot level, illuminates @
MODULATION's PILOT indicator and become fixed like 10%.
The pilot level can be set. 0 - 15%.



4.50]

6}

7

When in the output level indication mode, the output level
setting can be done with the @ rotary knob. 1.5Vp-p - 9.99Vp-p.

The external modulation signal ® AF/L, ® R input level is
verified by the @ MODULATION's EXT LEVEL HI, LO indicator.
However, ® R input is switched to ® AF/L input and verified.

Modulation Level Setting

1)

Setting with the rotary knob
When the cursor is not within the @ MODULATION indicator, the @

" MODIDY i 5 keys are used, and when within the @

2)

a)

b)

c)

MODULATION indicator, the

increase/decrease the modulation level at or above the cursor

keys can be used to
position digit.

{ key indicator, when out and off

© :

Indicates the modulation 1level when the (@

% key is
illuminated, and 0.0% when it is turned off. Modulation level

turns off.

When the (@ &
illuminates and the previous setting level is indicated. The

key is pressed the (D iNiE key also

modulation level is incresed/decrease by means of the @ rotary
knob, and set to the necessary value. When set to 99.5%, if
the modulation is lowered from 100% by means of the @ rotary
knob, as the cursor is in the 17 digit, the cursor will also
move to 99.07% rather than 99.5%.

At this time, when it becomes 99.0%, if the @
to move the cursor one digit to the 0.5% digit and then raised

i# key is used

one increment, it can be set to 99.5%.

Just like the HMONEE key, when the (D EMAINE - H8HBY keys are
pressed, the previous setting level is indicated. Both the

monophonic modulation level and the stereo modulation level may
be set from 0 - 1007, but because the stereo modulation level
90% corresponds to the monophonic modulation level 100%, when
set to 907 (@ i key off) with the #MEIN: key, with the
HMONGY key it indicates 100%.




3)

a)

b)

Monophonic modulation level and stereo modulation level
indication correspond as shown below. However, stereo modulation
level settings from 907 - 100%, when with the monophonic
modulation level should actually be indicated from 1007 - 111%,
but because the level never goes over 1007, it is indicated as
100%.

Monophonic Indicator Stereo Indicator
1007 10072 = 90% x .11 = 111%
100% 95% = 907 x 1.06 = 106%
1007 907 = 90% x 1.0
807 1272 = 90% x 0.8
60% 547 = 90% x 0.6
407 367 = 907 x 0.4
20% 187 = 90% x 0.2
0% 0%

% key cannot be turned on.

Qi key is pressed the (@ PILOT key indicator
goes out and turns off, by operating the (D iON:

key, when on
the previously set modulation level is indicated, when off 0.0%
is indicated.

When the (D &
and @ B
and the previous setting level is indicated. The setting level

i key

# keys are pressed, the (D i

key 1nd1cators also illuminate simultaneously,

represents the aggregate of the modulation level, pilot level
and TRI modulation level.

For example, when the pilot level is 10%, if monophonic is set
to 802, with the stereo modulation level it is 72% (as per
above), and 727 + 102 = 82.0% is indicated.

In the above manner, take care to note that when the @

HPTLOPE key indicator is illuminated and on, the indicator
level is the aggregate of the modulation level, pilot level and
TRI modulation level.

~ Rotate the ® rotary knob and set to the necessary modulation
level.



c)

As for pilot level verification, when turned off with the @

i key and the indicator is out, the pilot level is indicated
by a decimal number like 10.0%. However, when TRI mode is off.
In this manner the decimal indicator is the verification mode
indicator. Accordingly, even if the @ rotary knob is rotated,
the pilot level cannot be set, and rotating the rotary knob
results in the total modulation level being set.

4.5.2 Pilot Level Setting

4.5.3

)

2}

Press the @ EE @ i (PILOT) keys. The @ MODULATION's PILOT
indicator illuminates. Even when the @
rotating the @ rotary knob the (@ HBREOEY key illuminates, and
the pilot level can be set. However, the () #HONg:H

excluded.

# key is off, by

To return to the modulation level set mode from the pilot level
set mode, press the desired key of (D, @ MODULATION.

Output Level Setting

1)

2)

E,d # {MONO)
keys, indicated as 3.00Vp-p (internal modulation generator 1kHz,
monophonic modulation level 100%). Connect ® COMPOSITE OUTPUT
and the $G's external modulation input terminal, and set the SG's
EXT LEVEL HI, LO appropriate level using the (@ rotary knob.

The KSG4100 - KSG4300 series SG modulation input level is
approximate 3Vp-p, but there are differences from model to model,

One-touch setting is possible with the @® |

so adjust to the appropriate level.

To switch from the modulation level indicator mode to the output
level indicator, if the @ i} @ { D>) keys are
pressed, the set output level and @ MODULATION's OUTPUT Vp-p
illuminate, so adjust the SG modulation input level to the

appropriate level.

However, except for total modulation level 100%, the SG
modulation input level cannot be set precisely, so please be
careful.



4.5.4

3) To switch from the output level indicator to the modulation level
indicator, wuse the desired keys of (D, ® MODULATION, or the ®

Modulation Source Setting
When the modulation source selector key is pressed, the various
corresponding indicators are illuminated.

1} By means of the ©®
generator signal, the composite signal switched by the @
MODULATION FUNCTION is output from the B COMPOSITE OQUTPUT.

key internal modulation

2) Even of the ® key is pressed, the previously set
modulation level and EXT LEVEL LO are indicated on the @&
MODULATION indicator, but are not output. If the appropriate
level is input to the ® AF/L input connector, at the point when
both the @ MODULATION's EXT LEVEL HI, LO indicators go out, when
the external signal source input level is set, the set modulation
level is switched by the () MODULATION FUNCTION and output from
the @ COMPOSITE OUTPUT as a composite signal.

3) The ® key is for modulating the (® L and ® R inputs
with two signals, and only the () MODULATION FUNCTION's H&N#, @
HREEDTY keys illuminate. All other keys go out. As with 2),

the previously set modulation level is indicated but not output,
so please input the external signal source.

Further, there is no @ R input level verification indicator, so
connect and switch to the (® AF/L input, and set to the @
MODULATION EXT LEVEL HI, LO appropriate level.



4.5.5 Using the i

1)

2)

3)

4}

5)

6)

7)

8)

9

10)

1)

i key

® e, @ ¢

in the memory. From 1) - 4) refer to article 4.6.

# (RCL) keys; keys for storing the setting mode

® ey, @ S0 (RCL), ©

operation part way through the memory.

# ( V ) keys; function for repeat

®

memory contents to another unit of the same model.

# ( V ) keys; function for transferring the

(RCL),

i (A ) keys; function for
continuous connection of memory blocks.

® i

@ R

{SK, 57kHz) keys; allow setting of the SK, 57kHz

& (DK, ME1) keys; switch the TRI system.

i i (ME2) keys; switch the @ TRI MOD indicator
to modulation level indication or AREA indication.

® @ ERYE (BK, Z0) keys; when pressed the
area/zone scan interval can be set by the @ rotary knob.

i (A ) keys; when pressed area/zone scanning

i (1kHz) keys; turn off preemphasis.
(6.3kHz) keys; operate 25ps preemphasis.
(10kHz) keys; operate 50ps preemphasis.

Y # (15kHz) keys; operate 75pus preemphasis.
Indication is cut 20dB. Accordingly, 1007 indication becomes
10% indication. Refer to article 4.5.7.

®

level ]00/ signal, indication becomes 3.00Vp-p. The keys for

i (MONO) keys; with the monophonic modulation

setting the SG external modulation input level. Refer to article
4.4,1 1),



4.5.6

12)

13)

14)

15)

16)

17)

18)

19)

20)

® i, @ ¢ (MAIN) keys; the keys for setting
stereo modulation level 857, pilot level 10% and SK or 57kHz
level 5%. Refer to article 4.4.1 2).

i i (LEET) keys; the keys for setting stereo
modulation level 907 and pilot level 10%. Refer to article
4.4.1 2).

: H3G%E (RIGHT) keys; the keys for setting stereo
modulation level 307, 90% x 0.3 = 27%, and pilot level 10%.
Refer to article 4.4.1 3).

® # (SUB) keys; for tone signal output.
® i (ON) keys; return to stereo modulation
operation.

, @

{PILOT) keys; for the pilot level setting mode.

, © ( > ) keys; for switching the @ MODULATION
indicator mode to modulation level 7 indication.

iR, @ i ( >>) keys; for switching the @ MODULATION
indicator mode to output level indication (Vp-p).

® v : # (LOCAL) keys; when the (® IIBEALY key is
pressed following the ® i the dev1ce address is
indicated on the @ MODULATION indicator. As long as the CD

i & | key is pressed, the device address "09" is indicated.

Refer to article 6.3.

Connecting and Setting the External Modulation Signal Source

(1

Connecting and setting

The external modulation signal is connected to the panel @ AF/L
input connector. Input impedance is approximate 10kQ and the
appropriate input level is approximate 3Vp-p. The external
modulation signal source level is adjusted withthe range in
which both the @ MODULATION EXT LEVEL HI, LO indicators go out.
In this mode, merely by changing the panel setting level, the
necessary modulation level is set,.



(2)

As a result, there is no need to readjust the external
modulation signal source level each time the modulation level,
modulation mode, etc. are changed.

When the external wmodulation signal source level is low, LO
illuminates, and when too high, HI illuminates.

Explanation of the setting range

“ HI
OdB F----momm e /V{ } 2% of Range
LO
HI - LO
Input
Level
~-6dB
0

50% 1004  Digital Value Set

The relation of set input levels is shown in above diagram.

When the external modulation signal is adjusted and put into the
HI, LO range, both the indicators go out and the set value
deviation goes into the +27% range. With this HI, LO level as
standard, the modulation level is internally set to the digital
setting value. In other words, the external modulation signal
source input level does not need to be moved once set. This
unit's digital setting is used to set the necessary value.
Also, as shown in the diagram, the input level range operates
linearly with respect to the input level.

For example, after setting the input level in the HI, LO range
and setting the indicator to 100%, if the input level is cut —
6dB, the indicator is the 100% mode and the modulation level
becomes 50%. At this time, the LO indicator illuminates, but
the normal 507 modulaton level is obtained. Further, regarding
the SG external modulation input level aswell, there is the
above relationship and the HI, LO range when setting the output
level operates at peak for the composite signal wave as well as

the single signal wave.



When set in the HI, LO appropriate range, the HI, LO indicators

are out, but each time the stereo signal generator () IMONG:,

GHTH, HSHEY keys are switched, the HI, LO
indicators some times illuminate alternately.

As the HI, LO range is extremely narrow, even when the HI, LO
indicators illuminate alternately, the error is not large, so
there is no problem inactual use.

[VOTE] Because the peak level of the composite signal output
consisting of the MAIN signal + SUB signal + pilor
signal Includes the addition of the 38kHz two cycles and
/9482 one cycle, as opposed to the MAIN signal + pilot
signal peak level, the LEFI, RIGHT, SUB signals + pilot
signal’s peak Ilevel becomes a peak Llevel of 977,
Accordingly, compared to the amplification ratrio 1t is
lower by 0.2648.

As a result, the L0 indicstor tends te illuminste more
readily with operation of the iFERFE i i
keys.

4,5.7 Preemphasis
Preemphas is characteristics can be added by means of the @ &
HE iNOHEH, H7518Y Keys.

Standard preemphasis characteristics are shown in Figure 4-1.

The 20dB line in Figure 4-1 shows the mode when preemphasis is off.
As preemphasis is added, the flat lower region under 400Hz is 20dB
lower, Preemphasis operates with stereo, monophonic, internal
modulation and external modulation.

Regarding modulation level indication, for monophonic modulation
level 100%, 10%Z is indicated. For stereo modulation level 90%, the
indicator becomes 9% indication + pilot level 107 = 19%.

For TRI mode operation, the indicator becomes 19% + 5% = 24%.

set to 157%.
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Figure 4-1. Standard Preemphasis Characteristics

4.5.8 SCA#% Level Setting

The SCA modulation level is determined, at 10%.

The (® SCA INPUT input connector is provided on the rear panel.

The signal applied here is output to the @ COMPOSITE OUTPUT
connector regardless of this  unit's operating mode (internal
generator, external signal source input). Accordingly, please do not
connect any signal except the SCA signal to the rear panel {® SCA
INPUT connector.

The SCA signal level setting is done with the modulation level off
and the pilot level off. If the (® SCA INPUT input level is set to
approximate 1Vrms, modulation becomes 10%. As this is not applied to
the @ MODULATION modulation level indicator, when the 107 SCA signal
is added, the main, sub channel modulation level is limited to 80%,
and also when the SG is modulated, FM deviation is kept within 75kHz.
When using traffic radio information signals, do not connect anything
to SCA input @ SCA INPUT.

% SCA = Subsidiary Communication Authorization



4.5.9 Pilot Phase Calibration

1)

2)

3}

4)

5)

Prepare an X-Y oscilloscope and connect with this unit as shown

below.
KSG3210 X-Y oscilloscope
® PILOT OUTPUT connector ..... veees X INPUT connector 200mV/DIV
(Horizontal)
@® COMPOSITE OUTPUT connector ...... Y INPUT connector 50mV/DIV
(Vertical)

Press the @ a@ (MONO) keys to set output level
3.00Vp-p (internal modulation generator 1kHz, monophonic
modulation level 1007).

Press the (§ {8 % (LEFT) keys to set stereo modulation
level 907 @ pilot level 10%.

If the internal modulation generator is not at 1kHz, press the

® %

Press the {D MODULATION FUNCTION N
modulation level 074, pilot level 10%. If oscilloscope input
sensitivity is setto X INPUT 200mV/DIV, Y INPUT 50mV/DIV,
waveforms similar to the ones shown in Figure 4-2 appear on the
oscilloscope, so rotate the (B SCOPE PHASE semifixed adjuster,
adjusting so a waveform like Figure 4-2 (b) is formed.

key to turn it off and set

(a) (b) (e)
Out of phase. In phase. 180° out of phase.
Figure 4-2



6)

Leaving the oscilloscope input sensitivity adjustment knob as it

is, set this unit's keys as shown below.

@© Turn the HPTEGTE key off.
@D Press the MODULATION FUNCTION i

i key to turn it ON.

Waveforms 1like the ones shown in Figure 4-3 appear on the
oscilloscope, so rotate the & PILOT PHASE semi-fixed adjustor,
adjusting so a waveform like Figure 4-3 (b) is formed.

If the above operations are performed, the pilot signal and 38kHz
subcarrier signal phases will be matched.

3, ==
i a
! A
‘ i
ya
N\ L
X
AN

N

/
=

~—

(b)

Figure 4-3



4‘6

4.6.1

Qutline of the Traffic Radio Informaton Systems

There are two types of traffic radio information (TRI) systems: the EBU
system, which is presently being implemented in Europe, and the USA
system, which is under consideration in the United States.

The compositions of these signals are very similar, consisting of 1)
transmitter identification signals, 2) announce identification signals
and 3) area identification signals.

The transmitter identification signals identify the stations
broadcasting traffic information. Stations transmit using 57kHz FM
modulation as the main carrier frequency.

These are referred to as "SK" in the EBU system and as "57kHz {pilot)"
in the USA system.

The announce identification signals are only transmitted while traffic
information is being broadcast, and are amplitude modulated into the
transmitter identification signal (SK/57kHz). The receiver can only
receive traffic information while this signal is being detected.

These are referred to as "DK" in the EBU system and as "MEl, ME2
(message signal 1, 2)" in the USA system.

The area identification signals identify the areas needing traffic
information, and are amplitude modulated into the transmitter
identification signal (SK/57kHz). They allow the receiver to listen to
only the traffic information for the desired area(s). These are
referred to as "BK" in the EBU system and as "Z0 (zone signal)" in the
USA systenm.

This unit generates traffic radio information signals for both the EBU
and USA systems.

Further, the various identification signal modulation levels can be
independently digitally set, and output as independent signals is also
possible.

Operation of the EBU System Signal Generator Section

1} Preparations
Do not connect anything to the rear panel {§ SCA INPUT connector.



2)

a)

b)

c)

d)

3)

a)

b}

c)

Basic operation

The EBU and USA systems are selected interchangably by means of the
® H¥EE, @ SR (DK, ME1)  keys. The EBU indicator
illuminates.

i i R
(MAIN) keys. Set stereo modulation level 85%, pilot level 10%
transmitter SK modulation level 5%, announce DK wmodulation level
30%, area BK modulation level 60%, and BK's area is set to A.

The @ i
it alternately illuminates and goes out. When the indicator is
illuminated,it is ON. At this time, the @ MODULATION indicator
shows the aggregate of the set modulation levels.

i key is pressed to turn it ON. ©Each time it is pressed,

The @ i
they are pressed, they alternately illuminate and go out.

When the indicators are illuminated, are ON. The @ TRI MOD DK, BK
modulation level indicates the aggregate of the DK, BK modulation

i and HBKY keys are pressed to turn them ON. Each time

levels.,

Setting the transmitter SK modulation level

Press the @@ i¥E:, @

(SK, 57kHz) keys.

The @ MODULATION indicator's SK/57kHz indicator illuminates,
entering the SX indication mode and the set mode. The @
MODULATION indicator shows the modulation level corresponding to
the main carrier frequency.

Normally, the deviance of the frequency corresponding to the main
carrier frequency is +3.75kHz, so 5.07 is indicated.

Move the cursor to within the @ MODULATION indicator (refer to
article4.5.1 1) for how to wmove the cursor), and set the SK
modulation level to the necessary level using the @ rotarry knob.
The setting range is 0.0 - 10.0%, settable in increments as small
as 0.1%.



d)

4)

a)

b)

c)

5)

a)

b)

In order to clear the @ MODULATION indicator SK indication mode,
pressthe desired key among the @, (D, ©® MODULATION keys -~ the
indication becomes the total modulation level.

Setting the announce DK modulation level

Press the @ HpRE keys together to illuminate the SK, DK
indicators and turn them ON.

Press the @ #¥EE, @ &
MOD 7 indicators.

R (ME2) keys to illuminate the @& TRI

Move the cursor to within the & TRI MOD indicator (refer to
article 4.5.1 1) for how to move the cursor), and set the DK
modulation level to the necessary level using the @ rotary knob.
The setting range is 0 - 357, settable in increments as small as
1%.

[VOTE] If BK is OF, the aggregated modulation level of the DK and
BK moedulation levels is indicated in the & ITRI NOD
Indicator.

At this time, If the @ rotary knod s changed, only the DF
modulation level changes.

Setting the area BK modulation level

Press the @ s HB
indicators and turn them ON. At this time, if the @ DK indicator
is illuminated, turn it OFF.

it

i keys together to illuminate the SK, BK

Move the cursor to within the @ TRI MOD indicator (refer to

article 4.5.1 1) for how to move the cursor), and set the BK

modulation level to the necessary level using the @ rotary knob.

The setting range is 0 - 647, settable in increments as small as

1%,

[NOTE] IF DR is ON, the sggregated modulation level of the DK and
B modulation levels is indicated in the & ITRI HNOD
Indricator.

At this time, iF the (§ rotary knod I1s fbanged only the OF

modvlation level changes, and BK will remain unchanged.



6)

6.1)

a)

b)

a)

b}

c)

d)

e)

Setting the scan interval, and how to start and stop scanning

Area selection

When the ® H¥EE, @ B (ME2) keys are pressed to illuminate
the @ TRI MOD indicator's AREA indicator, A ~ F area indication
are shown.

The A - F area identification signals (frequencies) can be changed
each time the @

i key is pressed or by moving the cursor and
using the @ rotary knob.

Setting the scan interval

Illuminate the @ TRI MOD indicator's AREA indicator, showing the A

- F area indicators.

When the @ ¥E#E, @ 56 ERVATEE (BK, Z0) keys are pressed, the
@ TRI MOD indicator's %, AREA indicators both go off and it

becomes the scan interval indicator. This shows, in seconds, the

scan interval between the AREA number indicated immediately
previously and the AREA number to be indicated next.

The cursor is automatically set to the second's position, so set
the necessary interval using the @ rotary knob.

The setting range is 0.0 - 9.9 seconds, settable in 0.1 second
increments.

When it is desirable to skip a certain area, set to 0 seconds.
To clear the skip area, use the @ rotary knob to select the area

and set the interval to other than 0.0 seconds.

To clear the scan interval set mode, return to the AREA indicator
by pressing the desired TRI MOD key.



6.3) To start scanning

a) Illuminate the @ TRI MOD indicator's AREA indicator, showing
the A - F area indicators.

b) Press the @ H¥EHE, @ HSTURTE ( A ) keys to begin scanning

and the @ AREA indicator flashes.

¢) The relationship between the area indicator and scan mode is
as shown in the following article.

Indicator Area Frequency
—> A 23.75Hz
B 28.27Hz
C 34.93Hz
D 39.58Hz
E 45,67Hz
— F 53.98Hz
Scan mode

/NOTE 7] Hhen the & TRI MOP indicator shows 2, or when all
scan tfntervals A - F are set gt 0 seconds, the scan
function does nel operate.

[NVOTE 2] The scan mode cannot be memorized.

6.4) To stop scanning

While scanning, press the @ ( A ) key to stop

scanning.

4.6.2 Operation of the USA System Signal Generating Section

1) Preparations

Do not connect anything the rear panel (® SCA INPUT connector.

2} Basic operation

a) Use the @ E¥E

B s (DK, ME1) keys to select the USA
system and illuminate the USA indicator.



3)

4}

b)

c)

d)

a)

b)

c)

£, @

(MAIN) keys. Set stereo modulation level 85%,
pilot level 107, transmitter 57kHz modulation level 5%, message
signal 1, 2, MEl, ME2 modulation level 60%, zone signal Z0
modulation level 607, and Z0's area is set to 1. However,

when the HEMENE, HMBEZE and

One-touch setting is possible by setting the @ &¥

keys are turned on, Z0

key is pressed to turn it ON. ©Each time it is
pressed, it alternately illuminates and goes out. When the
indicator is illuminated, it is ON. At this time, the @
MODULATION indicator shows the aggregate of the set modulation
levels.

The @ HHEEE or

i i keys are pressed to turn them
ON. Each time the G

;sgzﬁ

alternately illuminate and go out. When the indicators are

keys are pressed, they

illuminated, they are ON.

The @ 70 key also alternately illuminates and goes out each
time it is pressed, and when the indicator is illuminated it is
ON.

Setting the pilot 57kHz modulation level

Operaters just like SK of the EBU system. Refer to 4.6.1 article
3) and subsitute 57kHz for the in "Setting the SK modulation
level"

Setting the message signal 1, 2, ME! ME2 modulation level

Press the @ HETEHE:, bME
DK indicators and turn them ON.

keys together to illuminate the SK,

Press the ® i¥EE, @
TRI MOD 7% indicators.

i (ME2) keys to illuminate the @&

Move the cursor to within the @ TRI MOD indicator and set the
modulation level to the necessary level using the @ rotary
knob. The settingrange is 0 - 647, settable in increments as
small as 17.



d) Turn @
manner as MEl.

i ON and set the modulation level in the same

[NVOTE] IF S8 7s ON, the total of 1/2 the 20 modulation level
pius the ME! or MEZ modulation [level is rfndicsted iIn
the & IRI HNOD Indicator. At this time, 1f the (@
rotary kneb is changed, only level the NE] or MEZ
wWhichever 1s ON} modulation level changes.

5) Setting the zone signal Z0 modulation level
Operation is similar to that for BK of the EBU system. Herein

are explained those points which are different.

a) Modulation level range is 0 - 707, settable in incremets as
small as 17%.

by If § i is ON, the total of 1/2 the Z0 modulation
level plus MEl or ME2 modulation level is indicated in the @
TRI MOD indicator.

6) Setting the scan interval, and how to start and stop scanning
Operates just like BK of the EBU system. However, the USA system
area numbers are 10 points, 1 - 10. Refer to 4.6.1 6),

4.6.3 Output of the DK (MEl, ME2) or BK (Z0) Signal Only (Tone Output)
1} Output of the DK or BK signal only {tone signal)
a) When the ® , @ {SUB) keys are pressed, the

entire (@ MODULATION 1nd1cator goes out, and the tone output
mode is entered. Also, SK does not operate -- only the DK and

BK signals are output.

b) Select either of the @ i

keys, or both.

¢) When the @D f
cleared and the stereo modulation mode is entered.

(ON) keys are pressed, it is

2) Output of the MEI, ME2 or Z0 signal only {(tone output)
Operates just the EBU system tone output.



4.6.4 How

1)

2)

3)

4)

5)

6)

7)

8}

a)

b)

To use, substitute MEl or ME2 for DK in article 1) above.

At this time, if DK only is selected, an independent signsl is
output, and if both keys are selected, a composite signal is
output from COMPOSITE OUTPUT. The output level is proportional
to the set modulation level. In other words, for a 30% modulation
level, it is approximate 0.3Vrms.

to Use the i

The ® & i (SK, 57kHz) keys indicate and select the set
mode for the modulation level corresponding to the main carrier
frequency.

The ® H, @ LEBEA {DK, ME1) keys switch traffic radio

information systems.

{ME2) keys switch the @ TRI MOD

indicator to modulation level indication or area indication.

i (BK, Z0) keys conduct the scan

% (A ) keys begin area or zone scanning.

The @ H#¥EH, @ #H90
When in the EBU system
Stereo modulation level 857, pilot level 10%, SK wodulation
level 5%, DK modulation level 30%, BK modulation level 60% and
area A are set.

i {(MAIN) keys set the following.

When in the USA system

Stereo modulation level 857%, pilot level 10%, 57kHz modulation
level 57, both ME!, ME2 modulation level 60%, Z0 wmodulation
level 607 and area 1 are set.

The @ B¥EH, @ HHN i (SUB) keys operate DK, BK, MEI, ME2, Z0
as independent signals or as composite output signals.

The @ i¥EH, @ oM

modulation, traffic radio information signal output operation.

Wit (ON) keys are for returning to stereo



4.7 Memory Operation

4.7.1

Memory Recall

The memory is laid out in a matrix format. In other words, it is laid

outin 10 horizontal rows and 10 vertical columns, for a total of 100

points. The memory layout diagram is shown below.

MEMORY Address 2-Digit Numeric Display
00 01 02 03 04 05 06 07 08 09
10
20
30
40
50
60
70
80
QO « « « + o+ e e e e e e e e e e e e e e e e .. 09

[Basic recall operations]

1) Move the cursor with @ MODIFY, and recall the row/column with

2)

3)

4)

the rotary knob.

The recall order is, row. recall with the @ HREEY key, @, @, ©
10-key ; ;
key.

keys; and column recall with the & MEMORY

The memory Fo g
{ < ) keys to turn off the (3 MEMORY
indicator, and then recalling rows and columns with 2-digit

input using the 10-key i keys.

The memory can also be recalled directly by using the @ HREE:H
key and the @ { > ) keys to turn off the (@ MEMORY
indicator, and then recalling columns with 1-digit input using
the 10-key
level, pilot level, TRI signal level, area, etc. are set

keys. For the following examples, modulation

according to articles 4.4 - 4.6, and stored in the memory

according to the article 4.7.2 store operations.



a) Example: Move the cursor to ® MEMORY using the (@ MODIFY

i i key, and recall directly using the @ rotary
knob.

b) Example: When recalling @ memory address "i10"

@ wmemory indicator
(30Hz) key 10"

key, @ numeral

¢) Example: When recalling @ memory address "43"
® HREEE key, @ numeral E&E (MONO) key
Press the & MEMORY ¢

key three times. "3

d) Example: When recalling @ memory address "85"
@ HREEE key, (D numeral #BH (SUB) key

Press the @ MEMORY ## key five times. ng5t

e) Example: When directly recalling @ memory address "56"

With the @ HEREEY key, @ 8 { < )keys, the @
MEMORY indicator goes out. The (D #5i (MAIN), @
%% (LEFT) are input by means the 10-keys. "56"

f) Example: When directly recalling @ memory address "58"

With the @ HREEHE key, @ { > ) keys, the @
MEMORY indicator goes out. The (D #8# (SUB) is input
by means of the 10-keys. reg"

4,7.2 Storing in the Memory

As mentioned in article 4.7.1 on recalling, the memory address is
laid out in a matrix format, and is capable of storing practically
all the functions on the panel.

However, the output level is an independent function and hence cannot
be stored. Regarding basic store operations, the modulation level,
pilot level, traffic information signal level, ares, etc. are set,
and opereted in the order @ i¥E: ® HETEE (RCL) key, ®, @ 10~
keys, or (& MEMORY i key.

Or, using the @ i key, @ igf0 (RCL) key, @ ! { < ) key to
turn off the (@ MEMORY indicator, and then inputting a 2-digit number
with the ©®, @ !
numbers directly.

i keys, it is possible to store row and coluamn



a)

b}

c)

Exampe: When storing modulation level 857%, pilot level 10%, SK

2)

3)

4)

5)

6)

modulation level 5%, DK modulation level 30%, BK modulation
level 60%, area A in memory address "10"

Modulation level setting

{ key on, @ & it
off,use the rotary knob to set the modulatlon level to 85/

Pilot level setting ‘
Press the @@ H¥E: @ i (PILOT) keys, and use the rotary knob

to set the pilot level to 10%.

Use the @ Hi¥E# (DK, ME1) keys to select the EBU
system,press the @ | i i {SK, 57kHz) keys to illuminate
the @ MODULATION SK/57kHz indicators and set the SK modulation
level to 5.0%.

Illuminate the @& .
modulation level to 90%.

keys and set the @ TRI MOD

Press the (D i

# key again.
Press the @ i¥EY, @ HELIEQEAE (ME2) keys to set area A.
With the above settings, use the @ g, @ iSFoE
numeral (30Hz) keys to store in memory address "10".

@

Example: When storing different items in memory address "13"

1)

2}

3)

Press @ Rl

two times to set to "12",

, @ { (30Hz), @ #

Set the modulation level, pilot level, etc.

Press the @ g, g (RCL)Y, % keys to set "13",
The mode of 2) above is stored in memory address "13".

Example: When storing in memory address "45"

1)

Set the modulation level, pilot level, etc.



2) Turn off the (O MEMORY indicator with @ i¥E:
( < ) keys

i (RCL), @

3) Use the 10-keys to input @
mode of 1) above is stored.

i (MONO), (@ EB# (MAIN), and the

[NOTE 1/ When storing continuously, the (B FREE
@

(f.e. short-cut/.

&

(<7 } kevs cannot be abbreviated

i (RCL),

V) key cannot be stored
by this direct storage method.

[VOTE 2] The article 4.7.3 (& iREWE

[NOTE 3] The traffic radie information signsl scan mode, scan

nterval cannot be stored.

4.7.3 When Not Storing in Any Memory Address

(Setting HRENE key)

a) Example: When it is desired to change

"IOH__)“] ‘l“__)"12"_*""3"__)""0"__,""I".

Key Operation @ MEMORY Indicator
{(30Hz) and
"]3"
i (V) "13" The return command

is input.

"10" first memory
"11" second memory
"12" third memory
"13"  fourth memory
"10" back to first

memory




4.7.4 Cancelling the RN ( V ) Key

4.7.5

There are two methods.

keys for "19"

Press the ® ¥ i (RCL), # keys "o

Memory address returns to the previous mode's ten steps.
2) Use the ® iR (30Hz), @ keys for "13"

# (RCL), H keys "14" (RIN is
stored
here)

N ¥E0E (RCL), HY8E! keys .
Repeat the above operations four times. .o
"]9"

RTN is sent from one to the next, and the memory address returns
the previous mode's Ten steps.

When Using the Recall Memory for Over Ten Continuous Steps

(Setting ENE

Normally, the recall memory is in ten steps (00-09, 10-19, . . . .,
90-99), but the following operations allow the number of steps to be
increased in units of 10.

With the (@ MEMORY indicator column number as 9, continuing to
operate the @ H¥EY, @ HS¥EY (RCL), NN ( A ) keys, the next
tens steps may also be recalled.

a) Example: When making it possible for memory "30"-"49" to be
continuously recalled.

Key Operation @ MEMORY Indicator
"39"  previous indicator mode
"39"
"39"  STO indicator
illuminates

"40" STO indicator goes out



Recall operation is as follows
l_, 30N — MM s L L L N3QM . magn Ly Maqn

. — nz,_gu1

[NVOTE] ZEndless memory address operation is net possible with the @

rotary knob.

4,7.6 Clearing the HNEXTH ( A ) key
Set whichever of the memories (09, 19, - - ., 89) are to be cleared,
and operate the @ i, @ HSFEHE (RCL), K

# ( V ) keys, in order.

a) Example: When returning memory "30" - "49", which had been made
continuously recallable, to "30" -~ "39", "40" - "4Q"
block function.

Key Operation ® MEMORY Indicator
39"  Previous indicator mode
“39"
39"  STO indicator
illuminates

*3gn STO indicator goes out

4.7.7 Memory Copying to Another Unit of the Same Model

1) The master 100-piont memory can be copied onto another unit of
the same model.

2) Memory copying is done as follows.
a) Turn each device's power switch ON.

b) Connect each device's {) REMOTE connector using the DUMP cable.

¢) Copying begins with the operation of the master's @ i

® EDUNEE ( V) keys.

[NOTE] The DUNP cable uses an anphenol type l4-pin connector.

Among the 14 pins, numbers & - [0 are unconnected, but all
others areconnected.

Optional DUNP cable SA570



5. REMOTE CONTROL
5.1 General Discription
5.1.1 Outline

The KSG3210 has a l4-pin connector for remote control.

5.2 Operation Procedure
5.2.1 Explanation of Remote Control Connector

Figure 5-1 shows the connector pin allocation on the rear panel.

\\\ \\

No\o b ¢ of 9o/
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b 107
n/n/ﬁ:

2 i

AN

patal  L— contRoL—

Figure 5-1

[Explanation of terminals]

In the following explanation, "I1" and "0" correspond to the high and
low levels of TTL respectively.

1) DATA terminals

(Pins 1 - 6, 13, and 14)

The DATA terminals are used for connecting a bus to the rear
panel ofthe KSG3210. Since the bus is bidirectional, it can be
used for both input and output.

Note: Since the DATA terminals are bidirectional bus, the signal
genergtor does not function if data "0" or "/" is applied
to the lines of DATA '

directly.



2) CONTROL terminals i

and i (Pins 11 and 12)

DATA STROBE output terminals {(Pin 12)
Normally, "1" is output from this terminal. When data is
read, "0" is output from it.

REQUEST TO READ input terminals (Pin 11)
Normally,."l" is input to this terminals. When data read is
requested, "0" is input to it.

3) CONTROL terminals

and (Pins 9 and 10)

Display control output terminals
When M"1" is output from either of these terminals

}, data is being processed.

That is, the logical sum of the signals output from i
is the BUSY signal to external instrument.

and

4y +5V (Pin 8)

Power source for remote control (max. 100mA; equivalent to the
power for turning on 2-digit LEDs)

5) GND (Pin 7)



5.2.2

Input data timing

Key code data

X DATA 8
X

DATA 5

X
X

< > DATA 1

Imsee or more -

CONTROL
— [
10usee or moré] approx. 100psec

? CONTROL g

approx. 160psec
BUSY

min. 20msee

Varies with procesing

Required for the stabilization
of the last data.

Figure 5-2

When the BUSY signal is "0", set the key code data (DATA1-6), and
after the last data of DATA1-6 is established, wait for 10usec or
longer.

Then, set CONTROL
Figure 5-2.
Approximately 160usec after CONTROL i
to "0" for approximately 100psec.

# to "0" for Imsec or longer as shown in

# falls, CONTROL

During this period of approximately 100usec, the key code data
that have been set are read processed.

After CONTROL iihi#i falls and before CONTROL i falls (that is,
during the period of approximately 160psec), the BUSY signal rises

to "I" to indicate that the key code data are being processed.
Enter the next key code data after the BUSY signal is set to "0".



5.2.3 Panel key code table

All the panel keys are expressed in codes. So, setting one of
the key codes listed below <(table 5-1) and sending it with
CONTROL ### is equivalent to pressing the panel key corresponding

to the code.

Table 5-1

DATA input pin number

6 5 4 3 2 1
Key name MSB <« Key Code — LSB

ey

(PRE-EM OFF)
i (25us)
(50ps)
(75ps)

(TONE OFF)
(SET)
(100% TRI)
{100%)
(30%)
(TONE ON)
(%)

IR OO O~ OIOIR|IOCICIOIF|Olmim | OQlmijm|=|O

CIOICIQ|IO|RIO|MH IR IQIQCIOIQIO|IR|F|FR|IIIOIOIOIO
QiR IRIOIOIQIQIQIQICIOI=IR{IO|IOIOICICIOImIOIOIO
Pt bt [t [k et e [ [t | [ [ | =[O OI=IOIQIOIOIOImIOIOIO
bt et et (= O [ = OO~ {O|IQIQIOIIIQOICOIQIO|—|m
Ol IOI=OIO|=IIOI|IQIOIRIFIOI=IQIOI~=IOlI=ImIOI=IO

1
{(Cont'd)




Table 5-1

Key name MSB « Key Code — LSB
i £ 0 1 ¢ 1 1 1
1 1 1 1 0 0

1 1 1 1 1 0

0 1 1 0 0 0

0 0 0 0 0 0

0 0 0 0 0 1

1 1 0 0 0 0

1 1 0 0 0 1

1 1 0 0 1 0

1 1 0 0 1 1

1 1 0 1 0 0

1 1 0 1 0 1

! 1 1 0 1 1 0

{ (RIGHT) 1 1 0 1 1 1

i (SUB) 1 1 1 0 0 0
(<) 1 1 1 0 0 1

F (<) 1 0 1 1 1 0

i (D) 1 0 1 1 0 1
(REMOTE)| 1 0 1 1 1 1




5.2.4 Setting recall by remote control {(example)

The recall of "57" is to be set.

1)
(Table 5-1).
2) Send CONTROL #
3) Set the data
CONTROL
5 A0
D
A
T
Ao Y
2 0
DN
BUSY |
CONTROL 2 U

Set the RCL code "000100" according to the panel key code table

which is set to "0" for lmsec or longer as

shown in Figure 5-2 (input data timing).

"101110" according to the code table and send

signal as shown in Figure 5-3.

nnns

(REQUEST TO] RCL

4)

READ

Finally, send "110101" and "110111" with CONTROL

Figure 5-3

i signal,

and the data transmission is completed.

When the signal generator receives the last data, it starts
processing the recall.



5.2.5 Remote Control circuit diagram example and operation.

Since the data lines of the remote control connector are
bidirectional bus lines, it is recommended to use the circuit shown
in Figure 5-4 when controlling the Multiplex signal generator from
a remote unit.

Figure 5-4 shows the remote control circuit that increments the
memory address by one each time the switch is pressed.

Connector pin number

Termingl ___—~—~—~~ " "TTTTTTTTTTTTTTTTTTTTT i
' name .
g otV ) > S BUSY
| CONTROL & '
126 S 10kQ
116 CONTROL b |
ST f
o AT e r===F=1 | iKey Code
— 136 HSB b ! //%DATA Input
3 L4 DATA 7 y A 1
. DATA 6 <f o i
o Ke a %L ! '
0 ' DATA 5 Lo | :
M 0 g S~ ! :
4 4 DATA 4 z 511!
} DATA 3 N o }-
yOMTA 2 AT | suiten 2
| 4 DATA 1 LSB = E
" GND ] Suiten 10 —
7 —— T — |
' P

The chattering prevention circuit is omitted.

Figure 5-4

Set the dsta of MEMORY RCL A on Key Code Data Input Switch 1
according to the key code table (Table 5-1) and set CONTROL i
"0" (Press Switch 2). Then, approximately 160psec later, CONTROL
i is set to "O" and Enable A and B (pins 1 and 19) of 74HC244 are
set to "0". The data is sent to the KSG3210 during the period of

is "0"

approximately 100usec when CONTROL



If other key code data of the key code table is set on Switch 1,
the function of the corresponding key on the front panel can be
controlled in remote mode.

When using a computer for the external remote control on the basis
of function shown in Figure 5-4, be sure to confirm that the BUSY
signal is set to "0" before setting CONTROL
than lmsec.

o "0" for  more

Note: Since the control terminals (DATA terminals) are assigned to
eight bits, the fixed dsta "I" is sent for the 7th snd 8tk
bits (pins 14 and 13) through 74HC244.



5.2.6 Memory Display output circuit example

Figure 5-5 shows an example circuit.

! " 5
: g |
i -3 '
f 4572 ete. 0 §
L +5Y !
R - ;
- g ¢-CONTROL d | :
10 $-LONIROL o | - = 7| Cathod
T — 5 EhEg
o0 14 ¢ i . LED
& D 5 JDATA 6 | |
@ 5 &DATA 5 |
M 4 GDATA 4 ynl |
5 4DATA 3 [ B
¢DATR 2 3 RE & Cathode
; : DATA 1 ' H < =44 | common
1 ?GND e : LED
79 | 8 i
Figure 5-5

Since the remote control terminal has a bidirectional bus
structure, it can output the same data displayed in the [MEMORY]
section of the signal generator through the circuit shown in Figure
35-5. In addition to being displayed on a remote device, the data
in the [MEMORY] section can be used for a process if the CMOS 4511
is replaced by a latch circuit.

If the circuit in Figure 5-4 is connected to that in Figure 5-5 by
the connector section in parallel, the user can not only control
the signal generator from a remote unit but also display the data
in [MEMORY] section on a remote unit or check the data on the
signal generator by a remote unit.



6.1

6.1.1

6.1

.2

6. GP-IB

{General Purpose Interface Bus)

Introduction

General Description

The

KSG3210 has a GP-IB interface, and it can be controlled by the

IEEE 488 standard interface bus.

Features

1)

2)

3)

4)

The functions of the multiplex signal generator can be controlled
by the IEEE 488 standard interface bus.

The remote mode can be verified by the (P REMOTE indicator.

The multiplex signal generator can be set in local mode at any
time by the pressingof (D HIUEAEY key. In the local mode, manual
operation on the front panel is allowed. (In local lockout mode,

however, the manual operation is not allowed.)

The device address assigned to the multiplex signal generator can
be displayed in the [MODULATION] section.

6.2 Performance

6.2.1

Elec
Comp

trical Specifications Related to Interface Systenm
iles to IEEE Std 488-1975.

6.3 Operation Procedure

603.

1

Prep
Turn

gene

1)

aration for Use
on the power and check the device address of the signal
rator on GP-IB.

Press the @ HLBCALH key after the @ I¥E# key, and device
address "09" is displayed in the @ MODULATION section.




6.3.2

2) To change the device address, turn off the power and set a new
address according to the address setting method explained in
Section 6.3.2.

3) Connect the GP-IB cable when the power is off.
Address Setting Method

The address of the KSG3210 is set at "09" when the instrument is
delivered from the factory.

The address switch is mounted on the CPU board in the wmultiplex
signal generator. To set a new address, remove the top panel and
shield board and manipulate the address switch 52 on the PC board
90-SIG-90103 found in the rear aluminum sash case viewed from the
front panel. The address "09" can be changed to a desired address.
Remove the single screw on the right side the aluminume sash case.
The aluminum sash case can be taken out. Lift the case and remove
the four screws, and pull out the case.

After setting the address, put the board back to its original
position.

@® Table 6-1 lists the values of S2 and corresponding addresses.

@ When a switch of 52 is set to ON, the corresponding bit is set to
the level of "0V,

@ Figure 6-1 shows how $2 is set for address "09",

B 16
5 Device address setting value
S 2 — 2°+2%=9
B s (1) (8)

B ]2

SCEE

(10" “1 »

Figure 6-~1



Table 6-1

Listener address

Device number

12

Address switch

3

56

00
01
02
03
04
05
06

28

29

30
Listen only

0
1
0
1
0
1
0
1
0

¥ O e O e O e O = D = O = O = O = O e O e O
W e D LD et ek O (D et et (D D et D D ek i D D et e

0
0
0
0
1
1
1
1
0
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4
0
0
0
0
0
0
0
0
1

T o O O 0 0 0 o O O
O 0O 0O 0 0 O O O O

¥ et et et ot b ed b ek ot el ek ek ik et —m O O O O OO

_0 00000 0 0000 0 O O O O O O O O O

bIP

w
=

OFF

ON

The DIP-SW is set
to "09" at the
factory



6.3.3 Available Control Command and Bus Line Commands

Table 6-2
Control command
and bus line
command Explanation
{for hp BASIC)

OUTPUT Specifies the listener address and sends program
data.

REMOTE Turns on the REMOTE indicator {(red) and prepares
for receiving data when the listener adrress is
specified.

If the LOCAL key on the front panel is pressed in
this state, the REMOTE indicator is turned off and
the multiplex signal generator is set in local
mode to enable manual operation on the front
panel.

LOCAL Disables manual operation on all the devices on
GP-1IB.

LOCKOUT The LOCAL LOCKOUT command is an universal command.

LOCAL Turns off the REMOTE indicator and sets the
multiplex signal generator in local mode to allow
manual operation on the front panel.

CLEAR Sets the multiplex signal generator in the same
state as the initial power-on state.

Note: Since the control and bus [ine commsnds vary with the

compuler te be used, refer to the ifnstruction manual of the

specific computer to be used.

6.3.4 Program Code Table
Use the codes in Table 6-3 for the stereo modulation by KS§63210
and those in Table 6-4 for setting traffic radio information.

Tables 6-5 and 6-6 list the codes in alphabetical order, and

Table 6-7 gives the function setting methods. See these tables

also.

When creating a control program, arrange the program codes in the

same order as the corresponding functions that would be specified

on the panel.




Table 6-3 GP-IB Program Codes for Stereo Modulation
Classified by function

Function Program code
Modulation level AF
Modulation function

MAIN M1

LEFT M2

RIGHT M3

SUB M4

EXT L/R M5

MONO M6

ON M7 (MO)
Modulation source

EXT 51

30Hz S 2

100Hz S3

400Hz S 4

1kHz 35

6.3kHz S 6

10kHz ) S7

15kHz S8
Pilot level PL

Pilot off PO

Pilot on P1
Output level AP
Preemphasis

OFF PREO

25 § PRE 1

50 § PRE 2

75 § PRE 3
Data

Mumeric value 0~9

Minus sine -

Decimal point
Unit

% PC or %

Vp—p \'
Memory

Memory recall RC

Memory store ST




Table 6-4 GP-IB Program Codes for TRI

Classified by function

Function Program code

Traffic radio information

Europe system TEBU

USA system TUSA
Transmitter identification signal

Modulation level SK

SK modulation level off SKOF

SK modulation level on SKON
Pilot 5 7kHz

Modulation level 57K

75kHz modulation level off 57KO0OF

75kHz modulation level on 57KO0ON
Announce identification signal

Modulation level TDK

Modulation level TME

DK modulation level off TDKOF

DX modulation level on TDKON
Massage signal 1, 2

ME modulation level off TMEO TMEOF

ME1 modulation level on TME 1

ME2 modulation level on TME 2
Area identification signal

Modulation level TBK

BK modulation level off TBKOF

BK modulation level on TBKON

BK A TBKA

BK B TBKB

BK C TBKC

BK D TBKD

BK E TBKE

BK F TBKF

"TOQOQO™" is effectiv for tone output only.



Table 6-4 GP-IB Program Codes for TRI (Cont'd)

Classified by function

Function Program code
Zone signal
Modulation level TZO
Z0 modulation level off TZOOF
Z0 modulation level on TZOON
Zo 1 TZO1
Zo 2 TZO?2
Z0 3 TZO3
Z0 4 TZO4
Z0 5 TZO5
Z0 6 TZO6
Z0 7 TZO7
Z0 8 TZOS8
Z0 9 TZOO9
Z0 10 TZO10
Tone output off TOF
Tone output on TON

"TOOQO™" is effectiv for tone output only.




Table 6-5 GP-IB Program Codes for Stereo Modulation

Alphabetical order

Program code Explanation Remarks

AF Modulation level Function mode
AP Output level Function mode
M1 MAIN signal Function mode
M2 LEFT signal Function mode
M3 RIGHT signal Function mode
M4 SUB signal Function mode
M5 EXT L/R signal Modulation source
M6 MONO signal Function mode
M7 (MO) Modulation level off Function mode
PO (POF) |Pilot off Function mode

P1 (PON) |Pilot on Function mode
PC (%) Modulation level in percent |Unit

PL Pilot level Function wmode
PREO Preemphasis off Function mode
PRE1 Preemphasis 25 s Function mode
PRE2 Preemphasis 50 s Function mode
PRE 3 Preemphasis 75 s Function mode
RC Memory recall Function mode

S1 External modulation EXT Modulation source
S2 Internal modulation 30Hz Modulation source
53 Internal modulation 100Hz Modulation source
S4 Internal modulation 400Hz Modulation source
S5 Internal modulation 1kHz Modulation source
S6 Internal modulation 6.3kHz. Modulation source
S7 Internal modulation 10kHz Modulation source
S8 Internal modulation 15kHz Modulation source
ST Memory store Function mode

Vv Output level Unit

0~9 Numeric value Data

— Minus sign Data

. Decimal point Data

% (PC) Modulation level in Unit

percent




Table 6-6 GP-IB Program Codes for TRI

Alphabetical order

Program code | Explanation Remarks
57K TRI signal pilot Function mode
57KO0OF TRI signal off Function mode
57KON TRI signal on Function mode
TBK Area identification signal mod. levell Function mode
TBKA Area identification signal A Function mode
TBKB Area identification signal B Function mode
TBKC Area identification signal C Function mode
TBKD Area identification signal D Function mode
TBKE Area identification signal E Function mode
TBKF Area identification signal F Function mode
TBKOF Area modulation level off Function mode
TBKON Area modulation level on Function mode
TDK Announce modulation level Function mode
TDKOF Announce wmodulation level off Function mode
TDKON Announce modulation level on Function mode
TEBU Europe system Function mode
TME Massage signal modulation level Function mode
TMEO Massage signal modulation level off | Function mode
TME 1 Massage signal modulation level on Function mode
TME 2 Massage signal modulation level on Function mode
PC (%) Modulation level in percent Unit

SK Transmitter level Function mode
SKOF Transmitter level off Function mode
SKON Transmitter level on Function mode
TOF Tone output signal off Function mode
TON Tone output signal on Function mode
TUSA USA system Function mode

"TOQOQO™" is effectiv for tone output only.




Table 6-6 GP-IB Program Codes for TRI

Alphabetical order

Program code Explanation Remarks

TZO Zone signal modulation level Function mode
TZO1 Zone signal 1 Function mode
TZO2 Zone signal 2 Function mode
TZO3 Zone signal 3 Function mode
TZO4 Zone signal 4 Function mode
TZOS Zone signal 5 Function mode
TZOG6 Zone signal 6 Function mode
TZO7 Zone signal 7 Function mode
TZOS8 Zone signal § Function mode
TZO9 Zone signal 9 Function mode
TZO10 Zone signal 10 Function mode

"TOQQ™" is effectiv for tone output only.



Table 6-7 GP-IB Function Setting Method

Item Program code Data Unit
Modulation level AF 000 P C (%)
AT 00.0 |%(PC)
Pilot level PL 0O PC (%)
Output level AP O.CO v
Modulation function Ml -7 R ———
Modulation source $1 - 8 —_— —_——
Pilot on/off PO, PI —_—— —_——
POF, PON - _——
Preemphasis PREO - 3 _——— —_———
TRI system TEBU, TUSA _——— ===
TRI identification signal
Modulation level SK, 75K 00.0 |PC (%)
Modulation level off/on | SKOF, SKON - —— _——
Modulation level 75K0F, 57KON SR —_—
Announce signal
Modulation level TDK, TME oJe) P C (%)
Modulation level off/on | DKOF - ON, MEO - 1 - 2 —_——— —— —
Area signal
Modulation level TBK, TZO 00 PC(%)
Modulation level off/on | BKOF - ON, ZOON - OF _—— R
Area identification signal
A-F, 1-10 BKA - F, Z01 - 10 - -
Tone output off/on TOF, TON —_— —_—
Memory
Memory recall RC o0 —_———
Memory store ST o0 _——

"TOQOQ™" is effectiv for

The mark "---"
Ze The mark

tone output only.

means an optlenal rteam.

one digit up to the maximum number of digits.

"OQ" means than the data may be specified with

Ar Data must be expressed in integers or resl numbers; It must

not be expressed in F forwmat.

4r Alphabetic characters may be expressed in small letters.



6.3.5 Basic Data Setting Method

Modulation level 90%, pilot level 109, 3Vp-p output level, 1kHz
internal modulation frequency are to be set.
In the following examples, HP9816 is used:

Example 1: OUTPUT 709; "AF90PC, PL10%, AP3V,S5"

[ T R

Output  Modulation Pilot  Output Modulation
command level level level source
data data data data

Normally, CRLF or EOI is sent.
Example 2: To send the above data items one by one
OUTPUT 709; “AF90PC"
OUTPUT 709; "PL10%"

OUTPUT 709; "AP3V"
OUTPUT 709; "s5"

Exsmple 3: To set the modelation level at 30%
@ T™AF30pPC"
Example 4: To set the pilot level at 8%
CD ”PLS% "
Example 5: To set the output level at 5Vp-p
® "APSV"
Example 6: To set the modelation function at LEFT signal

® “MZ L

Example 7: To set the internal modulation frequency at 400 Hz

CD "54!!

To turn off modelation level
(D "M?" @ "MO"

.

Example 8



Example 9:

Example 10: To recall memory address "36"
"RC36"

To turn off modelation level
@ "POF"

Example 11: To store data at memory address "36"

"ST36"

6.3.6 Connector Pin Allocation Diagram

DIO1
D102
D103
DI04
EOI
DAV
NRFD
NDAC
IFC
SRQ
ATN
Shield

/9

1] I3
(2] 4]
(3] 5]
(4] [L6]
(5] A7
(6] [18]
(7] L9
(8] [207]
(9] [21]
{10] [22]
11 [23]
12] [24

C

Figure 6-2

DIO5

DI06

D107

D108

REN

DAV ground
NRFD ground
NDAC ground
IFC ground
SRQ ground
ATN ground
Logic ground



6.3.7 Reference (Program example)

An example of a program for HP 9816 is given below. This progranm
is to set the data of modulation level, pilot level, and modulation
source, to store the data into the multiplex signal generétor, and
to recall the data from it. This program is just for reference,
and it may not be the best one. Since the program description
method varies with the system to control the multiplex 1signal
generator; code the program in the most suitable way for the

system.

10 Dev=709 Interface select code
% 100+ Device address

20 Mod__level=10 10%

30 Mod__level _step=10 10%

40 Pilot__level=10 10%

50 Pilot__step=-1 - 1%

60 CLEAR Dev Clear selected device

70 WAIT 2

80 FOR N=0 TO 9

90 Mod=Mod__level+Mod__level step®N

100 Pilot=Pilot__level+Pilot__step% N

110 OUTPUT Dev;"AF";Mod;"PC" Set modulation level

120 OUTPUT Dev;"PL";Pilot;"PC" Set pilot level

130 OUTPUT Dev;"S5" Set 1kHz internal
modulation frequency

140 OUTPUT Dev;"ST";N Store data into memory

150 NEXT N

160 FOR N=0 TO 9

170 OUTPUT Dev;"RC";N Recall data memory

180 WAIT 2

190 NEXT N

200 END



7. BACKUP BATTERY AND INITIALIZING CPU

The KSG3210 uses a memory backup battery, and the battery may discharge all
its electricity when the multiplex signal generator is not used for a long
time.

Turn on the power for the multiplex signal generator having a charging
circuit, and fully charge the battery.

The memory backup battery 1is greatly affected by the surrounding
temperature, humidity, and storage conditions. After about fivelyeafs, the
discharge capability of the battery is reduced to approximatly 90% of the
initial capability. The battery'is fdlly usable in this state, but when it
becomes unusable, replace it with GB 50H-3X of Japan Storage Battery Co.,
Ltd.

[Battery position and replacement method]

Remove the top panel of the instrument, and two aluminum .sash cases are
found,
Among these cases, the one attached to the back side of the instrument
contains the CPU printed circuit board, and the battery is mounted on this
board.

Remove the single screw on the right side holding case and the four screws
on the left side, take out the aluminum sash case, pull out the PC beard,
and replace the battery with a new one.

After replacing the battery, insert the PC board into the aluminum sash case
andfasten the four screws on the left side and single screw on the right.
Then, turn on the power switch and initialize the CPU by pressing the
initial set button (S1).




APPENDIX

Examples of Use
When Connected to FM Standard Signal Generators

The following is an explanation for when this unit is used as an §G's
multiplex signal generator source.

A frequency deviation of 75kHz (100%) is stipulated for FM broadcasting.
Also, the receiver's standard test modulation level is shown in diagrams |
and 2,

All explanations here in assume a stereo modulation frequency of I1kHz.

By means of the @ #¥EE, @ HSEIH (MONO) keys, set output level 3.00Vp-p
{monophonic signal 100%). The pilot signal cuts off automatically.

Use with the SG's MODULATION EXT LEVEL HI, LO adjusted to the appropriate
level.

Next, by means of the @ E¥EH, @ #
modulation 1007 modulation level (MAIN channel + SUB channel 90%, pilot
signall0%).

A . Standard Test Modulation Level

JIS C 6104 Standard Test Modulation

JIS C 6104 Modulation Mode
FM Broadcast | Frequency Frequency Frequency Total
Receiver Test| Deviation Due| Deviation Due| Deviation Due| 30% 1007
Method to the MAIN | to the SUB to the PILOT | Modula- | Modula-

Channel (kHz)| Channel (kHz)| Channel (kHz)| tion | tion
Modulation 30% 100% | 30% 1007 10% (kHz) (kHz)
Level

MONO| 22.5 75 0 0 0 22.5
'é (30%) | (100%) (30%)
2| MAIN|20.25| 67.5 75
g (277%) | (90%) (1007%)
1§ LEFT or | 10.125 33.75| 10.125] 33.75 7.5 27.75
= | RIGHT  [(13.5%)| (45%) |(13.5%)| (45%) (10%) (37%)
£ S U B| 0 0 |20.25|67.5
(277%) | (90%)

Diagram 1



IHF-T-200 Standard Test Modulation

IHF-T-200 Modulation Mode
FM Broadcast | Frequency Frequency Frequency
Receiver Test| Deviation Due| Deviation Due| Deviation Due Total
Method to the MAIN | to the SUB to the PILOT
Channel (kHz)}| Channel (kHz)| Channel (kHz)
Modulation 100%
Level ,
MONO 75 0 0
r (100%) |
2! MAIN 68.25 75
- (91%) (100%)
35 LEFT or 34.125 34.125 6.75
:é RIGHT {45.5%) (45.5%) (9%)
2| 8§ U B 0 68.25
(917%)
Diagram 2
B. When Using One Signal

1. When using JIS C 6104 standard test signal modulation level 100%

1)

(4)

1)

2)

When using the internal generator i

Signal supply to the SG

Connect the (@ COMPOSITE OUTPUT connector and the SG external
modulation input connector.

When the ©® i i (MONO) keys
monophonic modulation level 100%, output level 3.00Vp-p signal
is output from the @ COMPOSITE OUTPUT connector. Adjust the @
rotary knob so that both the SG's EXT LEVEL HI, LO indicators go
out.

are operated, a

@ oo # (LEFT) keys are pressed, modulation

level 90% and pilot level 10% -- a total of 100% -- are set.



3)

composite signal (1007) like that of diagram 1, or a monophonic

signal is generated and supplied to the receiver.
(B) When using 1 kHz from an external signal source

1} Press the @ H¥EH, @ iFE
using the @ rotary knob.

(PILOT) keys, and set pilot level 10%

2) Turn the ® iE

i key on.

3) Connect the external signal source to the @ AF/L connector.
With the external signal source output frequency at 1 kHz, set
the output level at the appropriate level so that both the @&
MODULATION's EXT LEVEL HI, LO indicators go out.

4) By switching the () MODULATION FUNCTION's HMaNG:

S keys, a

composite signal {(100%) like that of diagram 1, or a monophonic
signal is generated and supplied to the receiver.

When using JIS C 6104 standard test 30% modulation level

This unit is easily switched to the 30% modulation level by means of
the @ H¥EH, @ #836% (RIGHT) keys.

As shown in diagram 1, because the 30% modulation level is 307 of the
907 modulation level, 90% x 0.3 = 277, and with pilot level 10% is a
total of 37%.

Accordingly, FM deviation is 75kHz x 0.37 = 27.75kHz.

Also, in the case of monophonic, there is not pilot signal, so it
becomes 1007 x 0.3 = 30%, and the SG's frequency deviation is 75kHz x
0.3 = 22.5kHz.

1} Setting modulation level 30%

a) Press the @ &¥EE, @ # {MONO) keys to set output level
3.00Vp-p (monophonic modulation 1level 100%), and use the @
rotary knob to adjust the SG modulation level to the appropriate
level.



b) When the ® i i
modulation level 277 is set, and this unit indicates 37%.

(RIGHT) keys are pressed, stereo

At this time the 86 modulation input level LO indicator
illuminates, but there is no problem.

2) Selection of the composite signal using the MODULATION FUNCTION
key
By switching the (D MODULATION FUNCTION's d i
composite signal (307) like that of diagram 1, or a wmonophonic

i keys, a

signal is generated and supplied to the receiver.

When using IHF-T-200 standard test signal modulation level 100%
In the case of IHF-T-200, the pilot level is stipulated at 9%

1) Setting the SG modulation input level
Press the @ i¥EH, @ HEELE (MONO) keys and use the @ rotary knob

to adjust the SG's modulation input level HI, LO to the
appropriate level.

2) Use the ® i (LEFT) keys to set modulation level
1007 and pllot level 10/ - a total composite signal of 100%.

3) Setting the pilot level
Press the ® | ®
using the @ rotary knob.

(PILOT) keys, and set pilot level 9%

4) Setting the modulation level
Press the (D MODULATION FUNCTION's HMASNG - #SHHY keys and set the
total modulation level to 1007 using the GD rotary knob. At this
time, the modulation level 919% and pilot level 9% are set.

5) Selection of the composite signal using the MODULATION FUNCTION

key. By switching the () MODULATION FUNCTION's iMOXG: -
keys, a composite signal like that of diagram 2, or a monophonic

signal is generated and supplied to the receiver.



C . When Modulating Using Two Signals

When using two signals, by pressing the (@ MODULATION SOURCE i i
key, it is possible to use two external signal sources .- L signal and
R signal - to generate stereo modulation signals.

1. When using JIS C 6104 standard test signal modulation level 100%

1) Setting the SG modulation input level and the L, R signal
modulation levels.
Press the ® ¥R, @ i (MONO) keys to set output level
3.00Vp-p <{(monophonic modulation level 100%), and use the (@
rotary knob to adjust the SG modulation input level.

2) Setting the L, R signal modulation levels

a) Press the @ ¥
modulation level.

i (LEFT) keys to set the stereo 100%

b) Press the @ i

c) Connect the L side external signal source to the ® AF/L input
connector, set the external signal source output frequency to
1kHz, and adjust the output level to the @ EXT LEVEL HI, LO
appropriate level.

d) Next, after also connecting the R side external signal source
to the (® AF/L input connector, adjust the external signal
source output level to the @ EXT LEVEL HI, LO appropriate
level, and then reconnect to the (® R input connector.

In the above manner, a 1007 composite signal comprised by the
two different signals is output.



2. When using two signals to generate 307 modulation level signals

D

a)

b)

c)

d)

Setting the SG modulation level and the L, R signal modulation
levels

Press the @ ¥ i (MONO) keys. Output level 3.00Vp-p
{monophonic modulation level 100%) is set. Adjust the §G

modulation input level using the @ rotary knob.

Set the L, R input levels in the same manner as articles C. 2)
c), d) above.

Set to 377 using the @ #¥EH, @D #30%% (RIGHT) keys. In the case
of 377 mwmodulation, the §SG EXT LEVEL HI, LO indicator LO
illuminates, but there is no problem.

keys.
In the above manner, a 307 composite signal comprised by the two
different signals is output.
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