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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

INTRODUCTION

General Description

The KSG4500A is an FM/AM standard signal generator of synthesizer
method that uses a reference crystal oscillator for Phase Lock Loop
{PLL).

The Signal Generator covers the frequency of 100 kHz to 1040 MHz, and
the frequency can be set with the resolution of 10 Hz. The instrument
is useful in measuring the characteristics of the audio/visual signals
of UHF/VHF TVs and those of various receivers of FM and AM bands.

For the frequency range of 100 kHz to 127.5 MHz, the output level at
open circuit ranges from -20.0 dBp to 132.0 dBp (0.1 uV to &4 V rms),
and for the remaining frequency range, the output level ranges from -
20.0 dBp to 126.0 dBp. The resolution of the output level is 0.1 dB.
As to the unit of the output signal level, EMF dBp at open circuit,
dBpy at loaded, or dBm can be selected by a unit key. Further, the
loss caused by an additional item, such as a dummy antenna or trans-
mission line, can be offset.

Three modulation modes, namely, FM, AM, and FM-AM modes, are avail-
able, and the modulation can be done with the signal sources of exter-
nal DC- FM and VIDEO. The FM peak frequency deviation is 500 kHz (the
guaranteed deviation is 400 kHz), and the maximum AM depth is 99.9%
(the guaranteed depth is 80%). Both internal and external modulation
is possible,

Since the KSG4500A gives a very low FM distortion rate of 0.0ZZ or
less {(for 1 kHz modulation frequency, 75 kHz deviation, and 75 to 110
MHz RF), it is suitable for the adjustment of FM tuners and it can be
used for the development and production of audio/video circuits of
UHF /VHF sets.

Also, the frequency modulation by external DC coupling is possible.



The AM external modulation range is from 50 Hz to 10 kHz with very
little incidental FM; so the AM suppression ratio of an FM tuner can

be measured accurately.

The VIDEQ modulation is a wide-band amplitude modulation with both
side band, and the signals equivalent to TV broadcast radiowaves can
be obtained by the input of video signal to VIDEQ input terminal and
that of audio IF signal to SIF input terminal. The obtained signals
can be used for the adjustment and inspection of TV sets and VIRs.
The VIDEO modulation rate can be modified around the set value.

The recall method (100 memory points) and numeric data entry method
are used for operation, and increment key, rotary kneb, and A key

increase operationality.

Simple pressing of numeric data entry keys can store any frequencies,
output levels, and modulation rates in memory, the rotary knob makes
the operator feel no difference from the same type of dial on conven-
tional signal generator, and the A display for frequency and output

level is very useful for difference measurement.

A remote control function is enable@ by supplying the codes that cor-
respond to the panel key and rotary knob operations through the l&4-pin
connector on rear panel. Also, the extended functions, such as memory
copy and memory linkage functions, can be used between the instruments
of the same type. Since the standard model of KSG4500A supports GP-IB
control, it reduces labor on production lines.

1.2 Features

N

For the frequency range of 100 kHz to 127.5 MHz, the output level
can be selected from a wide range of -20.0 dBp to 132.0 dBu {open
circuit). The output level can be specified with a 4-digit number
by the step of 0.1 dB. Also, a high-frequency output on/off func-
tion is provided.



(2)

(3)

(4)

(5)

(6)

(1)

(8)

(%)

(10)

The frequency can be specified by a 9-digit number, and the value of
a desired digit {(designated by cursor) can be changed continuously

by a rotary knob. Also, the KSG4500A has the AFREQ (frequency dif-
ference) display function and the +/- function to check selectivity.

The carrier frequency, output level, and modulation rate can be in-
cremented/decremented by the unit of a specified value.

Modulation preset keys are provided for AM 30%, FM 3.5 kHz, 22.5
kHz, and 75 kHz to facilitate operation. ON/OFF of modulation can
be specified for AM and FM independently of each other.

In the video modulation mode, a wide-band amplitude modulation with
both side bands can be done. The video modulation rate can be
modified around the set value.

In the external DC:-FM mode, the DC-coupled frequency modulation can
be done.

The KSG4500A gives small modulation distortion, high §/N ratio, and
good stereo characteristic.

All the data displayed on panel can be memorized; the data can be
stored into and recalled from the memory of 100 points. The memory
can be used either as a continuous space of 100 points or as a space
divided into 10 blocks each having 10 points.

The KSG4500A can be operated easily because all the operations area
controlled by a microprocessor and specified values are displayed in
digital mode.

Input data can be corrected immediately by the use of back space
() key.

Data can be copied from the memory of one KSG4500A to that of
another KSG4500A by simply pressing the HIMEE key.

All the panel operations, including memory store/recall, setting of
frequency, output level, and modulation rate, and rotary knob opera-

tion, can be controlled in remote mode.



an

(12)

The standard model of KSG4500A has a GP-IB interface for controlling

frequency, output level, modulation rate, and memory.

Since the KSG4500As can be connected to cne another in chain mode
by the reference frequency input and output connectors (10 MHz)
provided on them, the relative error of the measured frequency can

be reduced to zero.



SPECIFICATIONS

- Frequency {(RF)

Range:
Resolution:
Accuracy:
Display:

100 kHz to 1040 MHz

10 Hz

Same as reference oscillator

9-digit readout, AFREQ display, and
+ frequency inversion function

- Reference oscillator

Frequency: 50 MHz
Stability: Temperature +5 x 10-8
Aging rate +2 x 1078 /week

For the high-stability crystal reference
oscillator, see the section of "Special
order".

Internal reference signal output

10 MHz

z 0.15 Vros
External reference signal input

10 MHz +200 Hz (x0.002%)
z 0.15 Vrms 50Q

Qutput frequency:
Qutput level: 50Q loaded
Input frequency:
Input level:

~ Qutput level

Range: Maximum output

(Frequency = 100 kHz to 127.5 MHz) (Frequency = 127.5 MHz to 1040 MHz)

Unit For FM For AM Unit For FM For AM
EMF dBu 132 dBp 126 dBp EMF dBu 126 dBp 120 dBp
dBu 126 dBu | 120 dBu dBy 120 dBp 114 dBp
dBm +19 dBm | +13 dBm dBm +13 dBm +7 dBm

Minimum output {Guaranteed ranges)

Unit £127.5 MHz | 2127.5 MHz
EMF dBu -20 dBp -10 dBp

dBp -26 dBp ~-16 dBp

dBm ~-133 dBm -123 dBm




Unit:

Resolution:
Display:

Three types of units, namely, EMF dBp for

open-circuit at 0dB = 1pV, dBp for loaded-
terminal voltage, and dBm for 50Q output

impedance.

0.1 dB

4-digit display that can be read directly
for each one of the three unit types, AdB
display, and the display of any desired

offset value

In the following description, EMF dBu, abbreviated as dB, is used as

the unit of output level:

Standard level accuracy:

Attenuator accuracy:

RF ON/OFF:

Qutput impedance:

VSWR:

Reverse power protection:

Spurious signals:

Harmonics:

Non-harmonics:

SSB phase noise:

1y £1 dB (RF z 130 MHz)
2y £2 dB  (RF < 130 MHz)
Output = 120 dB

1} +1 dB {(Output z 20 dB)
2y 1.5 dB (Output z 0 dB)
3) £2 dB (Output < 0 dB)
RF output can be turned on/off by !

key.

50Q N type connector

£ 1.5 {Output = 100 dB)

Maximum 25W, 25V DC

Output level =2 120 dB for fundamental wave
(= 0 dBc)

£ -25 dBe

Except in Modulation Mode 2 (VIDEO
modulation)

s -60 dBc

in CW mode and at offset carrier of *5 kHz

2 =110 dBc/Hz
in CW mode and at offset carrier of 20 kHz



Residual modulation

FM components:

(S/N)

Demodulation band width

0.3 - 15 kHz
Frequency 0.3 - 3 kHz 50Hz - 15kHz ,
De-emphasis=50us
3.5kHz deviation Ratio to 75kHz deviation
10.7, 75 - 110 MHz 2 7.5Hz (80 dB) | = 3.8Hz(86 dB)
127.5 - 255 MHz £ 3 Hz (61 dB) | 4 Hz (85 dB)
255 - 520 MHz £ 6 Hz (55 dB) | 8 Hz (79 dB}
0.1 - 1040 MHz £ 12 Hz (50 dB) | = 16 Hz (73 dB)
AM component: £ -76 dBc CW mode
Demodulation band width = 50 Hz to 15 kHz
{(z 60 dB for 307 depth)
- Modulation
Modulation mode 1: FM, AM, FM-AM simultaneous modes, and DC-FM
Any of the following signal sources may be
selected for each mode:
1) External
2) Internal 400 Hz
3) Internal 1 kHz
4} External DC-FM
Note: For the simultaneous modulation, only
one external modulation source can be
used.
Internal modulation 400 Hz and 1 kHz; +37%
frequency: {Two frequencies are available.)}
External modulation
1} Input impedance: 10 kQ approx. {(unbalanced)
2} Input voltage: 3 Vp-p approx.
Note: For the above input voltage, an error of

+27 is allowed by HI-LO monitor.




Modulation mode 2:

1} VIDEC and SIF input impedance:

2) VIDEO input leve
3) SIF input level:
4) Output level acc
- 5) VIDEO modulation
Modulation metho
Modulation range
Display:
Frequency charac
6) SIF modulation

VIDEO modulation

75 approx.

{unbalanced)

1: 1 Vp-p approx.
0.5 Vp-p approx.
uracy: 3 dB (for VIDEO modulation}
d: DSB method (Wide-band amplitude modula-
tion with both side bands)
: +10.0% of 87.5% (standard, white level)

2-digit readout
-3 dB band width (10 Hz to 6 MHz)

teristic:

FM signal is input {(Carrier frequency = 4.5 MHz to 6.5 MHz)

[FM]

Frequency deviation range and resolution

{The guaranteed value of deviation is less than 400 kHz.)

Frequency 5 MHz - 127.5 MHz 127.5 MHz - 255 MH=z

Frequency deviation | 0 - 99.9kHz | 100 - 500kHz | 0 - 25.0kHz | 26 - 125kHz

Resolution 100 Hz 1 kHz 100 Hz 1 kHz

Frequency 255 MHz - 510 MH=z 510 - 1040 MHz

Frequency deviation | 0 - 50.0kHz | 51 - 250kHz |0 - 99.9kHz | 100 - 500kHz

Resolution 100 Hz 1 kHz 100 Hz 1 kHz

Note: When the value of RF is smaller than or

equal to 5 MHz, the maximum frequency
deviation is 10%Z of the RF value.

Display: 3-digit readout

Accuracy: +5%7 of maximum frequency deviation {(range)

External modulation
quency characteristi
Distortion of modula

fre-
c:

tion:

HA A I+

1 dB, 20 Hz to 70 kHz, 1 kHz reference
0.02% (RF 10.7 + 1 MHz, 75 to 110 MHz)
0.1%7Z (Other RF values)




[AM]

Distortion of external

modulation:

Incidental AM:

For Demodulation band width = 0.3 to 15
kHz, De-emphasis = 50 ps, Modulation

frequency = 1 kHz, and Deviation = 75 kHz

0.05% (RF 10.7 £1 MHz, 75 to 110 MHz)
0.1% (Other RF values)

For Demodulation band width
kHz, and Deviation = 75 kHz

A HA

50 Hz to 15

s 0.5%

For Demodulation band width = 0.3 to 15
kHz, Modulation frequency = 1 kHz,
Deviation = 75 kHz, and RF > 5 MHz

DC-FM mode {closed loop system)

Frequency accuracy:
Stability:

External modulation fre-
quency characteristic:

Setting range:
Depth:

Resolution:

Display:

Accuracy:

External modulation fre-
quency characteristic:
Distortion of internal

and external modulation:

t{Reference frequency + 2 kHz)

£ 2 kHz/10 minutes 2 hours after power on

+1 dB  DC to 100 kHz, 1 kHz reference

0 to 99.9%

0 to 807 OQutput £ 126 dB (RF < 127.5 MHz)
Qutput £ 120 dB (RF z 127.5 MHz)

0.1%

3-digit readout

(Indicated value + 5)% Depth = 807

1 dB  50Hz to 10 kHz, | kHz reference

Qutput £ 120 dBp | Qutput £ 126 dBp
RF 400kHz - 1.7MHz £ 0.5% 2 1%
RF 0.1 - 127.5MHz £ 1.5% s 3%
Other RF values £ 1.5%

For Demodulation band width = 50 Hz to 15 kHz,
Modulation frequency = 1 kHz, and Depth = 307




Incidental FM: £ 200 Hz peak
For Demodulatien band width = 0.3 te 3 kHz,
Modulation frequency = | kHz, Depth = 307,
and Qutput £ 120 dB
|
|

- Setting functions
1} Numeric keys and rotary knob (with cursors) for

setting carrier frequency, output level, modulation
level, and memory address

2} Step keys for carrier frequency, output level, and
modulation level

3) Preset keys for 3.5 kHz and 22.5 kHz {(for FM} and 307
(for AM)

- Memory function
1) 100 points for carrier frequency, output level, modula-

tion level, modulation mode, etc.
2} The memory can be used as 10 blocks of 10 points each or

as a continuous space of 100 points.

- Dump function
The contents of the 100-point memory can be transferred to

the memory of the same model signal generator by HBENEH

key.

- Remote control
The carrier frequency, output level, modula-tion level
can be stored/ recalled, they can be incremented/
decremened by steps or continuous by rotary knob,
modulation can be turned on/off,etc.

~ GB-IB interface
SHO, AHI, TO, LI, SRO, RLI, PPO, DCI, DTO, CO

-~ Range Out {(dummy antenna switching Output):
"t (4V MAX 50 mA) for RF 2 35 MHz
"0"* (0V)for RF 2 35 MHz

._10l_



Leakage field strength

Backup battery is provided.

Power source

Frequency:

Power dissipation:

Size and weight
Dimensions:

Weight:

1 pV or less at 50Q termination voltage when
the leakage field strength is measured by a
two-turn loop antenna of 25 mm diameter placed
25 mm apart from the front panel.

100, 115, 215, or 230V AC *+ 10%
(Selected by a plug on rear panel)
50 Hz/60 Hz

70 VA approx.

430(W) x 99(H} x 400(D) mm

(16.93(W) x 3.90(H) x 15.75(D) in.)

445 (W) x 119(H) x 455(D) mm (Full envelope)
(17.52(W) x 4.69(H) x 17.91(D) in.)

13 kg (29 lbs) approx.

Environmental conditions (temperature and humidity)
Range to satisfy specifications: 5 to 35°C {41 to 95°F)

85% or less

Allowable range for operation: 0 to 40°C (32 to 104°F)

Accessories:
Output céble {SA556)
Power supply cord
Fuse (2.0A)}
Fuse {1.0A)

Operation manual

907 or less

N type 5D-2W

— o w—h o —



- Factory-installed options

1} External reference frequency modificatien
The standard model of KSG4500A supports the reference signal input
frequency of 10 MHz, but it can be changed to the following 5 MHz
or 1 MHz:
a) 5 MHz + 100 Hz {(+ 0.002%)
by 1 MHz + 20 Hz (+ 0.002%)

2) Accessories: See Section 9.

I+

- Special order (Please consult our Sales Office)
1) High stability reference crystal oscillator

Frequency: 10 MHz

Temperature stability: +5 x 10-8

Aging rage: +2 x 10-%/day 24 hours after power on
2) High stability reference crystal oscillator

Frequency: 10 MHz

Temperature stability: 1 x 10-7

Aging rate: 5 x 10-8/day 24 hours after power on
3) Output impedance of RF output terminal

Output impedance: 75Q

Connector: BNC type

VSHR: £ 1.5



3. PREPARATION FOR USE

3.1 Unpacking and Inspection

Before being shipped from the factory, the KSG4500A 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.

3.2 Line Voltage and Fuse Selection
Select a voltage range from the table below by the voltage selection
plug on the rear panel of KSG4500A, and the instrument can be used in

the selected voltage range.

Before connecting the power supply cord to the instrument, confirm

that the voltage selection matches the actual line voltage.

When the voltage range is changed, change the fuse also accerding to
the table below.

Application of a voltage out of the selected range will cause incom-

plete operation or failure of the instrument.

Setting position | Center voltage | Line voltage range | Fuse
A 100 v 90 - 110V 2.0 A
B 115 v 104 - 126 V
C 215 v 194 - 236 V 1.0 A
D 230 v 207 - 253 v

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

The KSG4500A operates correctly in temperatures from 0 to 40°C (32 to
104°F) .



If the instrument is used or placed under high temperature or
humidity for a long time, failures may 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 electro-

magnetic waves.



OPERATION

4,

Front Panel Features
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4.2 Rear Panel Features
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4.3

4‘4

4.4.1

Initial Operation

Connect the power supply cord to the power source of the selected
voltage and press the HPOWEKY switch. All the LEDs on front panel
(except HI, LO, and REV LEDs) come on and then the status found

immediately before the power was turned off is displayed.

Setting Frequency

Setting frequency by numeric keys

Y ar PN
88888 e G888
erem o :o Do Da”ba Da DOMD Eo Xsa@z;%k@”@“@ o Gt) |:1° Da}
DATA ENTRY FREQ AMPLITUDE
bbby fhiientoggivihuiippihandiay Basbaby [=w]
= rHH!IHI[ZZ]EZ]IZ]E =L | =] IEI[:][::]EQ; me[
--- \ & OFFSET N Aoe
o B R I IO A T c
I | L’T“’LJ . 2=
RS O O N (=]
! ——— L..’
] e e =3
| )
® @ @

.}, and press the desired unit key. That is, press keys in the
order of @, @, and @ in the above chart. If a key outside of

: i key is pressed on completion of the entry
of a value by numeric keys, the entered value is displayed in the
FREQUENCY section correctly. The maximum number of digits for the
entered value is nine; a value of more than nine digits is not
accepted.



a)

b)

The range of the frequency that can be specified is 0 to 1060 MHz.

Since the frequency resolution of the instrument is 10 Hz, a

fraction smaller than 10 Hz is ignored when the unit key is

pressed.

When pressing a numeric key by mistake, press the HEREGI key again

and enter the desired value by numeric keys or correct the value of

the particular digit by the

Example: To input 123

Key operation

Example: To input 455
Key operation

45678 MHz

X

S

[FREQUENCY] display

XAXXX. . XXX

]. S Sl Aad  d Nnd ot

1 2'-—}\—4‘ Sevod Sead N

1230 wow
123. oo
123.4-00
123.4540
123.4564
123.4567
123.4567
—123.456

kHz

«X X

Snd N
St S
St Newed
Sevid Sewd
S Nd
Sl Nt
Sead S

Sod Nt

8w

.78

[FREQUENCY] display

—123.456

4 St et S Aand S Snd

4 Buu el Sad

4550 oo

.78

S S

S Sl

S N

.00

{back space) key.

vesss Undefined
eees. Turned off

Previocus value



¢} Example: 11 MHz was to be input, but 12 MHz was input by mistake.
Key operation [FREQUENCY] display
i 935 i 455.00

luuu Snd Sl Ned o Nened

"2" was pressed 1200 wuw wo

for "1" by mistake
1\—)\—)\—' Ve Nt Sed Cd

1 ].uu St Yot St et Nd

wv—11.000.00

If an incorrect numeric key is pressed by mistake as in Example
(¢), the character of the pressed key can be deleted by the

key. If the ¥
all the displayed characters are deleted and the previous value is

pressing of key is pressed continuously,

displayed.

d) Example: 85.7 MHz was to be input, but an error was made during
the input.
Key operation [FREQUENCY] display
HEREGE w11.000.00
8uuu et Vet et Nl N\l
pressed 8 6\..;\_.; Vd Sd ol S Sl

for "5" by mistake

86« Sl S e ? e Sd
86. 7 o ww
Press twice. Bbuw wuw ww

Press twice. ww11.000.00

Since a unit key # is not pressed before the

key, the previous value of frequency is displayed.

8\—[\—?\—1 fe? St e Sd Nrad
8 SU\J Vet S et And N
85. e Vd Sd Ve d Nl

85. 7 v wuw

—85.700.00




e) Example: 11 MHz was input for 1 MHz by mistake.
Key operation [FREQUENCY] display
HEREGE w—85.700.00

1 S? Vd S N Nd Cd S? d

1 1uu Sl Sk At Nk ?
«=11.000.00

luuu S N Vol Sard S

ww1.000.00

If an error is found after the unit key is pressed as in Example
(e}, the correct frequency can be input without pressing the
HEREQY key again,

4.4.2 Rotary knob

The rotary knob increases or decreases the values of the digits at
and above the cursor position in FREQUENCY display section.
If the cursor is not found in the FREQUENCY display section, bring

it into the section by the { key; to move the cursor

within the section, use the key.

When setting a frequency by the rotary knob, the unit key IMESE, or
s 3

% need not be pressed.

a) Example: To change frequency from 100 MHz to 100.02 MHz

The mark "_" denotes the cursor position.

Key operation [FREQUENCY] display
- o100.000.00

i Press once. 10 O .000.00
—~ lurn the rotary «~100.020.00

(:::) knob clockwise
by two steps.
b} Example: To change frequency from 100.02 MHz to 98.02 MHz
Key operation [FREQUENCY] display
~100.020.00

Press twice. «100.020.00

Turn the rotary —w—98.020.00
knob counterclock-

wise by two steps



4.4.3

Setting frequency step for & and

Set a desired step value for the FREQUENCY # keys, and the
frequency can be incremented or decremented by the unit of that

key, the

value. When changing the frequency by the
cursor position in the FREQUENCY display section is ignored.

FX~AN SICNAL CGENERA.

@; EELTONG G,
o o
= WC! —_

Q (- o
N Fren o T s T o Bt v S | xsa@%m@g
FrREQ
=
OFFY

Set the step value in the order of @, @, ®, and @ shown in
the above chart,

The # key in the explanation below means the yellow key of number
@. ,
The key functions as a shift key, and when this key is pressed,

the i indicator is turned on. If one of the yellow keys on the

panel is pressed while the

£ indicator is on, the corresponding

function is executed.

Example: To set 9 kHz for # and #5724 keys when carrier frequency
is 1 MHz.

Key operation [FREQUENCY] display

www1.000.00 % indicator is

turned on.
I Al s s indicator is

turned off.

9uu\..1 Sl S Vet Nt

—www1.000.00
Press once. L 1.009.00




Keep pressing the

i key in the FREQUENCY section, and the

repeat fqnction will be applied; that is, the frequency will keep
increasing or decreasing by the unit of 9 kHz.

4.4.4 Frequency difference !

The B

keys

PREQH function, to check the value of change in frequency, is

useful for measuring the band width of a receiver.

When the # i key is pressed, the

R

indicator in the FREQUENCY

display section is turned on and the frequency difference {AFREQ) is

displayed.

a) Example: Using i

Key operation [FREQUENCY] display

XX XX XXX

XX XX XXX

1 Sad b Vet it nd Nd

1 0\—’\—1 St S Nl

100w wow
XX XX XXX
XX XX XXX
love oo

10w wow

[FREQUENCY] i3

If the operator keeps pressing the

—~100.000.

Son? v St S \-J\-JO .

T S Nt A 100-

S N St Sd uuoo

CERESE when 100 MHz is set

X X

X X

S? et
fd Vued

X X
X X

S N
Sa? Sed

St Smad

00
00

00
00

# or

indicator is

turned on.

Y indicator is
turned off.

¥ indicator is

turned on.
Output frequency 99.9 MHz

# key in the FREQUENCY

section, the repeat function is applied and the frequency keeps

increasing or decreasing by the unit of 100 kHz. If the -

is pressed in the above example, the frequency returns to the

center value {("0").



b) Example: 100 MHz is set currently.
Key operation [FREQUENCY] display

c)

100

knob counter-
clockwise by

five steps.

To release the HAFREQH function, press the U ; i i
again. In the above example, the frequency effective after the

release is 95 MHz.

Example: Using i key after modifying 100 MHz by i
Key operation [FREQUENCY] display
—~100.000.00

S S N

Zuuu

200w
200.

d M S Sad

TNt e

w9 9.

.000.00
Press three times oo o 0.00

p—~ lurn the rotary —__5.000.00

.000.00

—w0.00

Son? Snd d S Nad
Ce? N Nend S N

At Cmnd Ved Nedd

200.00
200.00
800.00

4.4.5 Reference signal input/output terminals

(1)

Reference signal output (REFERENCE OUTPUT)

indicator is
turned on.
Output frequency 95 MHz

i key

# indicator is

turned on.

Qutput frequency 100.2MHz
OQutput frequency 99.8MHz

The REFERENCE OUTPUT terminal outputs the reference signal of 10 MHz

and 0.15 Vrms or higher,

When this signal is applied to the reference signal input terminals
of other instruments, the relative difference in the frequency of
the reference signal for the instruments can be reduced.



(2)

(3)

The half-fixed resistor on the right side of the output connector is
to be used for fine adjustment of the output frequency.

The fine adjustment, however, cannot be done while the LED of
REFERENCE INPUT is on to indicate that the reference signal is being

input.

The half-fixed resistor is adjusted properly before the instrument
is shipped from the factory.

Reference signal input (REFERENCE INPUT)

The reference signal of 10 MHz and 0.15 Vrms or higher can be
applied to this terminal from an external instrument or from the
optional high stability reference crystal oscillator {ordered
specially).

When this reference signal is spplied, the LED indicator on the
right side of the input connector goes on and the frequency of the
internal reference signal is locked to that of the external refer-
ence signal or optional high stability crystalloscillator signal.
Thus, the relative difference between these signals is reduced.

By applying an external highly stable reference signal to the
REFERENCE INPUT terminal and connecting the REFERENCE OUTPUT
terminal to external instruments, highly accurate frequency can be
obtained and the relative difference in frequency among the connect-
ed instruments can be reduced.

The reference input frequency can be changed to 5 MHz or 1 MHz by
option.

High stability reference crystal oscillator output {H STABILITY
OUTPUT) - special order

If the optional high stability reference crystal oscillator is

installed, the signal whose frequency is 10 MHz and whose voltage is
0.15 Vrms or higher is output from the H STABILITY OUTPUT terminal.



If the H STABILITY OUTPUT terminal is connected to the REFERENCE
INPUT terminal by the BNC cable provided with the instrument, the
accuracy of the frequency used in the instrument can be made the
same as the accuracy of the frequency output from the high stability
reference crystal oscillator.

See the section of "Special order" in Chapter 2 for details.

4.5 Setting Output Level

4.5.1 Setting unit

Display Key Display Key
EMF
dB
Each time the ¥ and ¥ i keys are pressed, the unit of output

level changes cyclically as above. In the RF.OFF state, however,
the unit and other modes cannot be set.

(a) EMF dBp: Voltage indication -20.0 dBp to 126.0 dBp at open circuit
The EMF dBp indicator in the AMPLITUDE section is turned on.

(b) dBp: Voltage indication -26.0 dBp to 114.0 dBp at loaded
The dBp indicator in the AMPLITUDE section is turned on.

{c} dBm: Power indication -133.0 dBm to 13.0 dBm
The dBm indicator in the AMPLITUDE section is turned on.

In the frequency band of 0.1 MHz to 127.5 MHz, the maximum output
levels are 6 dB higher than those described in (a) to {(c).



4.5.2 Setting output level by numeric keys

- (88888888 i

Uﬁi@

@@
0o
0o
hm

" . BSDORA, = = o
FFEQ PIT
DATA ENTRY FrEQ AMPUITUEE .__
1 =G EEE B e |
a [-[I][ZIEJ{E an
:EZHIHZHL = @
) G nEnus{es]c=)

@/

Press the HAMPE
That is, press keys in the order of @, @, and ® in
the above chart.

key and enter a desired value by numeric keys

If a key outside of the frame 5 %is pressed, the value displayed

before the HAWEH key was pressed is

i key was pressed is displayed again.
After entering a value by numeric keys, press the required unit key.
Then, the value is displa&ed in the AMPLITUDE section correctly.

a) Example: TQ set 10 dBp

Key operation [AMPLITUDE] display
i XXX.X ..... Previous value

1\_}‘_1 L

100 o
~10.0




b) Example: To set -5 dBm

Key operation [AMPLITUDE] display
R —10.0
R W L W Sy W)

_Bu s

"u5.0

# key need not be pressed if an output level
is to be set immediately after another output level.

¢) Example: 120 dBp was to be set, but an error was made during
the setting (Unit = EMF dBp)

Key operation | [AMPLITUDE] display
R ~=5.0
1\-J\—I L

3" was pressed 132 o

for "2" by mistake

i 1low
12o
120
120.0

C € ¢

If an error is made during the entry of a value by numeric keys,

correct the error by the key. If an error is found after the
unit key is pressed, enter the correct value by using numeric keys
again.

If a value smaller than or greater than the range allowed to the
selected unit is specified, the previously set value is displayed.

See Section 4.5.1 for the range allowed to each unit.



4.5.3

Rotary kneb

The rotary knob increases or decreases the values of the digits at
and above the cursor position in the AMPLITUDE display section.
Use the g

keys for moving the cursor.

To increase the output level, turn the rotary knob clockwise, and to
decrease it, turn the rotary knob counterclockwise.

Example: To change output level from 46 dB to 66 dB
{Unit = EMF dBy)

The mark "_" denotes the cursor position.

Key operation [AMPLITUDE] display
u4§_-0
Press once. —46.0

o Turn the roi':ary —w66.0
<:::> knob clockwise
by two steps.
Example: To change output level from 66 dB to 60 dB

Key operation [AMPLITUDE] display

—66.0
Press once. —w66.0

Turn the rotary _60.0
(:::) knob counter-

clockwise by
six steps.

When setting the output level by rotary knob, the unit key H##i
{1kHz) need not be pressed.



and

4.5.4 Setting output-level step for

# keys

and
i keys, and the output level can be incremented or decremented by
the unit of that value.

FM AM @ i
| 24(gaal-[a 86002
1 X o ° a a ° < ° e
° e o S e T TR === xsn@%
HI LO

Set a desired step value (minimum 0.1 dB) for the AMPLITUDE i

JURT A MODLLATICN DATA ENTRY FrEQ

Jil &= EEIE = -’-‘Tiiiig =lsla]=

=l L[IHIHZ]E .

o [ L J|mee L] | OO CACED
0 @ &) \@

Press keys in the order of O, @, ®, and @ in the above chart.

a) Example: To set 2 dB for
' is 60 EMF dBp.

: and 57 keys when the output level

Key operation [AMPLITUDE] display
aYEE —60.0 @Y indicator is turned on.
w6 0.0, i¥## indicator is turned off.
2w
~60.0

Press once. —62.0

To change the output level continuously by the step of 2 dB, keep
pressing the AMPLITUDE
tion).

key (the key has a repeat func-



4.5.5 Setting offset value

The offset function is used for compensating the gain in amplifier
and loss in dummy antenna and cable.

{ in this order. Nhen iR

is pressed again, the offset output level is displayed.
The offset value can be set within the range of +50 dB.

a) Example: To give -6 dB offset to 100 EMF dBp
Key operation [AMPLITUDE] display
H 100.0

—'6\..1 (W)

1060.0
—94.0

indicator is turned on.

To release offset
- i indicator is turned off.

100.0

4,5.6 Output level difference i

function is used for checking the value of change in

The HH
output level, and it is useful in measuring the band width of a
receiver and attenuation characteristic of a filter.

When the HHY key is pressed, the Hidl# indicator in the AMPLITUDE
section is turned on. To release the AdB function, press the HHHRE

key again.



The output level can be changed within the range from the minimum

value to its maximum value.

a} Example: The current output level is 54 EMF dBp

Key operation [AMPLITUDE] display
—54.0
ww0.0 i indicator is turned on.
Turn the rotary —16.0
P2 knob counter-
(:::> clockwise by 16
steps.
—38.0 AdB function is released.
i key

When the HREUUFEY keys is pressed, the RF output signal is turned
off and ?OFF" is displayed in the AMPLITUDE section.

In the RF.OFF state, the output level and unit cannot be set.

4.5.8 Reverse power protector

When a high frequency power is applied to the OUTPUT terminal from
an external unit, an internal protector operates and stops signal
output. Then, the #REVH indicator in the AMPLITUDE section is

turned on.

To reset the protector function, that is, to return to the normal

state, press the i # key twice.

4.5.9 Unit of output level

The equivalent circuit of the output block and the uniis of output
level for the XSG4500A are as follows:



N

i l Load

Y
1

A e 0, R2 500

a) EMF dBp: Open circuit voltage

The voltage e, in the above chart is normalized by "0 dBp
pVros®.

b) dBp: Loaded voltage
The voltage e, in the above chart is normalized by "0 dBp

pVras®.

¢} dBm: Power indication

The power consumed by R, in the above chart is normalized

= A1 aW x 50Q = 0.2236 Vras".

4.6 Setting Modulation

n
——h,

1t
—h

by "0 dBm

4.6.1

a}) Press VB iy and the FM peak frequency deviation is set
to 3.5 kHz.

b} Press H¥EH 45 5%, and the FM peak frequency deviation is set
to 22.5 kHz.

¢} Press ¥l #, and the FM peak frequency deviation is set to
75 kHz. ‘

d} Press i 0%, and the AM depth is set to 30%.




4.6.2

Setting modulation mode and source

Mode Souree Modulation on/off and mode

— EXT -
4001z

Note: The keys in shaded boxes ( } have the mode

selecting function.

When a modulation mode switching key is pressed, the modulation mode
of the displayed symbol is selected (%=AM and kHz=FM) and the cor-
responding indicatoer is turned on.

i key.

For switching the source, use the i

Keys @O and @ turn on/off FM and AM respectively. Each time @
or @ is pressed, the relevant modulation is turned on and off
alternately. The keys have the function to select the modulation
mode also.

L

( POYER sTO FM AM v
m@w 24888 [8888@5
H’m’o O o o3 Freg O o e e R
i MEMORY MOOULATION DATA ENTRY
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a) Example: To set 75 kHz deviation for 400 Hz internal FM source
Key operation [MODULATION] display
i : XXX tevee Prev1ously set value

indicator is turned on.

HH:

indicator is turned on.

T

75 o
75.0

b) Example: To turn off the modulation
Press key (D, and the FM ON indicator goes off, which means that

the frequency modulation is terminated,
At this time, the MODULATION display shows AM depth.

4.6.3 Setting modulation by numeric keys

) FM A 2  AF
::1::: H.—LOC]E!CJFm 0o oo o o o
Y E‘U MOOULATION DATA ENTRY
EIES i Calezira Jr-y i g EF N aw | w2 -[t>j
el si@@ﬁﬂ:z *
L:[E%EIEJIII ;
e || [ Lo ] | O =
| \
@ @ )

Press keys in the order of O, @, and @ in the above chart.

# or H#AMHE key in DATA ENTRY section, and the
previously set modulation factor is displayed in MODULATION section
with its unit.

First, press the




Next, enter a desired value by numeric keys i

After entering the value, press ki for FM and & #) for AM.
Then, the value is displayed in MODULATION section‘with the
specified unit.

but
if the entered value is not within the allowable range, the previous

Any desired value can be entered by the numeric keys !

value is displayed.

The relationships between the carrier frequency and maximum/minimum
deviation are as follows:

Carrier frequency Maximum deviation Minimum deviation
100kHz - 127.5MHz 500 kHz 100Hz, or 1kHz
127.5MHz - 255MHz 125 kHz 100Hz, or 1kHz
255 MHz - 510MHz 250 kHz 100Hz, or 1kHz
510 MHz - 1040MHz : 500 kHz 100Hz, or 1kHz

Note: See Chapter 2 "SPECIFICATIONS" for the guaranteed ranges.
In the AM mode, the maximum depth that is displayed is 99.9% and the
resolution for display is 0.1%.
a) Example: To set FM 25 kHz
Key operation [MODULATION] display

XX.X ..., Previously set value

i

i is displayed as unit.
2w w
25 o
25.0




b) Example: To set AM 30% after the above operation
[MODULATION] display
XXX o.... Previously set value

is displayed as unit.

3&—)\_)

30 o
30.0

4.6.4 Tlashing in MODULATION section

If the FM deviation specified by the user is not within the range
determined by carrier frequency, an error is reported as below and
the modulation is not executed. When this happens, set the devia-
tion again within the allowable range.

(1} The value displayed in MODULATION section flashes when it is out of
the allowable range as a result of change in carrier frequency.

(2) The kHz unit indicator flashes when the AM indicator in MODULATION

section is on.

For the actual frequency modulation, the frequency is divided into
several bands and the adjacent bands overlap each other.

The following chart shows the overlapping ranges of frequency bands:

500kHz 500kHz

250kHz

Deviation

N Y

125kliz Y

127.5 255 510
130 260 520

Frequeney MHz

For example, specify the deviation of 250 kHz for the frequency of
300 MHz and reduce the frequency. When the frequency is reduced to
255 MHz or lower, the value "250" in the MODULATION display flashes.
At this time, the frequency deviation is zero.



4 .6.5 Rotary knob

The rotary knob can modify the FM deviation and AM depth by
increasing or decreasing the value of the digit at the cursor
position in MODULATION display. When the cursor is not found in the
MODULATION display, bring it into the display by
when it is in the display, move it by Hap

or HENEEE key;

key.

a) Example: To change FM deviation from 25 kHz to 35 kHz
{when carrier frequency is 350 kHz or higher)
The mark "_" denotes the cursor position.

Key operation [MODULATION] display
M 25.0
: Press once. 25.0
— lurn the rotary 35.0

knob clockwise by

one step.

b) Example: To change AM depth from 30% to 25%1

Key operation [MODULATION] display
AM 30.0
i Press once. - 30.0
>~ Turn the rotary 25.0

(:::) knob counterclock~

wise by five steps.

After chang1ng the modulation factor by the rotary knob, the unit
key {KHEH

% need not be pressed.



4.6.6 Setting modulation rate step for ¥ and N7 keys
Set a desired step value (minimum 100 Hz or 1 kHz for FM according

to frequency range and minimum 0.17 for AM) for the MODULATION

keys, and the modulation rate can be incremented or

and H\EE
decremented by the unit of that value.

[ !
.
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sO& B8 =888~ |8 -
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———————— 1
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EXT f/:r‘ STFE“" - I_Z‘F:
. . i
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NPPABOrXG ™ oX [:”l““’" [j} I@@ ,@..{E:L} N
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Press keys in the order of ®, @, @, and @ in the above chart.

a) Example: To set 2.5 kHz as FM.deviation step

Key operation [MODULATION] display
YR 75.0 kHz #¥F# indicator is turned on.
75.0

i indicator is turned off.
2 At - V

2 et

2.52
75.0
Press once. 77 .5

To increment or decrement the FM deviation continuously by the unit
of the specified value, keep pressing the MODULATION 4 or &N
for the repeat operation, The AM depth can be

incremented/decremented in the same way as FM deviation.



4.6.7 Connecting and setting external modulation signal

H

(2)

Connecting and setting method

Connect an external modulation signal source to MOD INPUT (EXT AF)
on the front panel. The input impedance is approximately 10 kQ, and
the proper input level is about 3 Vp-p.

of the external modulation signal source to the range that turns off

When the level of the external modulation signal source is too low,

is turned on; when it is too high, is turned on.

The level of the external modulation signal source need not be
adjusted each time the modulation rate is modified.

Setting range

- Z. H I
0dB p--------"-"----------5 /“{ } 2% of Range
Lo
HI - LD
Input
Level
-6dB
0 2§g§Hz é&ﬁ%@z Digital Value Set

The above chart shows the relationship between modulation rate and
input level.



4.6.8

When the input level is set within the range of ¥

When the input level is adjusted to the range of HHE:
is set within the error range of +2%. The modulation rate is
converted into a digital value internally on the basis of this input
level.

Whether the input level is a composite wave signal or single wave
signal, the instrument checks if the peak of the signal is within
and HEgHE

to the input level as shown in the above chart.

and the modulation rate is proportioned

For example, after setting the input level within the range of i

and 0 and the FM peak frequency deviation to 500 kHz, attenuate
the input level by 6 dB. Then, 500 kHz (= 100%) remains displayed
but the actual peak frequency deviation is reduced to 250 kHz (=
50%) . '

At this time, the i lamp is turned on, but modulation is done

correctly at the peak frequency deviation of 250 kHz.

and Q% lamps are turned off, but when the :

i and #EH lamps may be turned on alternately.

# and |

# and 0 is very narrow, the HH
lamps may be turned on alternately, but that does not mean a serious

error and does not affect the operation.

DC-FM mode

In the [DC-FM] mode, external modulation signal is input through DC

coupling. _

The frequency of FM VCO enters a free run state, and in this state,

the frequency can be shifted by the DC signal.

The displayed modulation is accomplished by 1.5V DC.

Note: After the modulation source is changed from DC-FM to EXT,
400Hz, or 1kHz, it takes approximately 5 seconds for the
signal to become stable.



4,.6.9 VIDEO modulation mode

The VIDEQ modulation is a wide-band amplitude modulation with both
side bands, and the high frequency output level accuracy for the
VIDEO modulation is within 3 dB.

Pressing of the iVIDEDH key sets the instrument in the VIDEO modula-
tion mode, turns on the VIDEQ indicator, and turns off the FM/AM
source indicators, MODULATION display, and unit indicator.

Press H¥i
display and 7 indicator are turned on. When these keys are pressed
again, the MODULATION display and % indicator are turned off (toggle

operation).

When a value within the range from -10.0 to 10.0 is displayed in the
MODULATION section, the VIDEO modulation rate can be modified.

Bring the cursor into MODULATION section and turn the rotary knob to
modify the VIDEO modulation rate.

The value in the range from -10.0 to 10.0 is simply an indicator.
When it is 0.0, the VIDEO modulation rate is set to 87.5%, which is
the standard rate. When the value changes from -10.0 to 10.0, the
VIDEO modulation rate changes by the ratio of +10.0% of the standard
rate.

The modulation sources may be input from external units only. The

i LG lamps operate {(provide the guideline of input level) for
the comblnatlon of VIDEO level and SIF level.

The EXT AF/SIF terminal is used as audio IF input terminal, and the
input impedance is switched to 75Q . Normally, an SIF signal of
approximately 0.5 Vp-p is applied {(the center frequency is 4.5 MHz
and FM deviation frequency is 25 kHz by M Method).

A video signal is applied to the VIDEO input terminal (normally 1
Vp-p).



Note: The meodulation rate is adjusted by a digital process internally.
The input VIDEQ and SIF signals are combined by a resistor block
(by Pad of 75n system) immediately after they are input, and the
combined signal is input to an AGC circuit. Therefore, the
VIDEO modulation rate cannot be changed even if the levels of
the input signals are changed.

KSG4500A
{ ' RF output
SIF input | |VIDEO | outen TV
input
4.5 - 5,5MHz FM signal
generator
KSG4100~45004 Pattern
generator

—— Audio signal input

4.7 Memory
4,7.1 Memory recall method

The memory addresses are allocated in a matrix of 10 rows and 10.
columns {100 points in total).

The following is the memory address allocation diagram:

MEMORY address (2-digit 7-segment display)
00 01 02 03 04 05 06 07 08 09

10 .
20 ' .
30 .
40 .
50 .
60 .
70 .
80 .

90 e s+ s e . . . LI . o s o o o o ¢ . o« e e s s ...99



aj)

b}

c)

d)

e)

The basic recall operation is to call the row number by HREEHE key

# and to call the column number by the MEMORY

and numeric key Hfi

Also, a memory address {(row and column) can be called directly by

the entry of a 2-digit number by numeric keys i after clearing

the MEMORY display by the #

# and | keys.

In the following examples, it is assumed that the carrier frequency,
output level, modulation mode, etc. that are set according to the
explanations in Section 4.4 to 4.6 are stored in the memory by the
operation explained in Section 4.7.2.

Example: Method of recalling memory by rotary knob
When the cursor is not found in the MEMORY display, bring it into

key; when it is in the MEMORY
key.

the display by

display, move it by

By turning the rotary knob, the addresses "00" to "99" can be
recalled continuously.

Example: To recall memory address "10"
MEMORY display
ﬂ]o"

Example: To recall memory address "43"

Press MEMORY i three times. 43

Example: To recall memory address "85"

Press MEMORY five times, g5

Example: To recall memory address "56" directly

, and the MEMORY display is cleared.

Press the numeric keys

Press R

and # and "56" is displayed.



To recall the address "78" subsequently, clear the MEMORY display
by pressing

GEi may be omitted). Then, press

the numeric keys , and "78" is displayed.

4,7.2 Memory store method

Most of the functions specified on front panel can be stored in the
memory addresses allocated in the form of a matrix as described in
Section 4.7.1, but_the step values of frequency, output level, and
modulation factor and the AFREQ, AdB, and RF OFF functions cannot be
stored,

The basic store operation is to set data such as frequency, output
level, modulation level, and modulation type and to press i
S804, numeric key, and MEMORY ## in this order. Also, the address
{row and column) can be specified directly by clearing the MEMORY

display by H¥gH

,

and i

and entering a 2-digit number by numeric
keys.

a) Example: To store | MHz frequency, 76 EMF dBp output level, 1 kHz
internal modulation source, and 30% AM depth into memory
address "10"

XXX XXX, XX

1 e Vet Ad el Nt el

—1.000.00

Besides the above method, the frequency can be set by the rotary
knob or FREQUENCY i i

X X X

7'&—'%—9‘

76
—76.

o [ X

Besides the above method, the output level can be set by the
rotary knob or AMPLITUDE

key.



X X . X
B 30.0 7%

Besides the above method, the modulation level and source can be

set by numeric keys HHEY, and modulation mode key.

After setting the above data, press ¥ it {(STO green
. Then, the data is stored into

indictor is turned on), and

memory address "10",

b} Example: To store different data into memory address "13"
MEMORY display
@ ERenE, R (Press HEEH twice.) 12" is displayed.
® Set frequency, output level,
modulation mode, etc.

6] "{3" is displayed.

The data set by step 2 1is stored into memory address "13",

¢} Example: To store data into memory address "45"

(@ Set frequency, output level, modulation mode, etc.

@ Press ¥

i, and , and MEMORY display is cleared.

® Press numeric keys i%# and #5#, and the data set by step 1 is

stored.

Note 1: When data is to be stored consecutively, pressing of

cannot be omitted.

Note 2: When the HR%

memory address {row and column) cannot be specified

# key explained in Section 4.7.3 is used, the

directly.



4,7.3 Storing data into a part of memory block
A%E function)

a}) Example: To shift memory addresses as "10" — """ — ®"{2" —
npgn o, ongn s MM

Key operation [MEMORY] display

5 1!]3"

........ {(Press |

three times.)
o "14"  RTN command is stored.

[How to use the function]

*10" (First memory address)

"11" {Second memory address)

*12" (Third memory address)

13" (Fourth memory address)

"10" (Returns to first memory address)

The following two methods are available:

{1) Press
Press @

"19* ig displayed.
"‘Ig“

By the above operation, the memory addresses are used in units of 10
columns per block as before.

{2} Press H *13" is displayed.
Press R RTN is stored in "14"
i 1" "
1 ” "
] 1 1"
" ‘ " "
Press H¥fiE, HEM "igH

five times.

Each time the #
next column, and finally, all the ten columns become available as

key is pressed, the RTN command is sent to the

they were before the RTN function was set.



4,7.5 Recalling more than ten columns continucusly
" {Setting HNEX

! function)

Normally, memory addresses are recalled by the unit of ten columns
at a time (00-09, 10-19, ..., 90-99), but more than ten columns can
be recalled continuously by the following operation:

continuously.

a) Example: To recall memory addresses 30 - 49 continuously

Key operation [MEMORY] display

X "39"  Previous value

_ n3g
39" . STO indicator is turned on.
"40" STO indicator is turned off.

The memory addresses are recalled as follows:
‘_, NG s MM s L L L MG 5 MAaN s MM L, n49u_l

% function

4.7.6 How to reset i

Display the memory address ("09", "19", ..., or "89") at which the
function is to be reset, and press the i e i

in this order.

a) Example: To terminate the continuous recall of memory addresses
30 - 49 (i.e. to recall 30 - 39 and 40 - 49 separately)

Key operation [MEMORY] display
X "39"  Previous value
"39!’
"39"  STO indicator is turned on.
"39"  STO indicator is turned off.




4.7.7 Copying memory data to another KSG45004A

(1) The data stored in the 100-point memory data can be copied to
another unit of KSG4500A.

(2) Memory data copying procedure
{® Power on the local and remote signal generators.

@ Connect the remote control terminals of local signal generator to
those of remote signal generator by DUMP cable.

MP# (V) of the local signal generator,
and the copy operation is started.

Note: The DUMP cable uses the amphenol-type l4-pin connectors. Among
the 14 pins, pins 8 - 10 need not be connected, but all the

remaining pins should be connected.

Optional DUMP cable (SA510) is recommended.






5. REMOTE CONTROL
5.1 General Descript tion
5.1.1 OQutline

The KSG4500A has a l4-pin connector for remote control. The control
through this connector is equivalent to the contrel on the front
panel.

5.2 How to Use Remote Control Function

5.2.1 Explanation of remote control connector

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

DATA

mﬂ%mfﬁ’

O

NN

lpatal  L— conTRoL—

Fig. 5-1
[Explanation of terminals]

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

1) DATA terminals (Pins 1 - 6, 13, and 14)
The DATA terminals are used as a bidirectional bus for both input

and output, and they are connected to the internal bus for the
front panel features.



Note: Since the DATA bus is a bidirectional bus, the signal generator

2}

3)

4)

5)

does not work if data "0" or "I" is applied to DATA terminals

directly.

CONTROL terminals {(Pins 11 and 12)

DATA STROBE output terminal {(Pin 12)
Normally, "1" is output from this terminal, and when data is

read, "0" is output from it.

REQUEST TO READ input terminal {(Pin 11)
Normally, "1" is input to this terminal, and when data read is
requested, "0" is input to it.

CONTROL terminals (Pins 9 and 10)

and § are display control output terminals.

When "I" is output from data is being processed.

That is, the logical sum of { is used as the BUSY signal

for external instrument.
+5V terminal (Pin 8)

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

GND terminal (Pin 7)



5.2.2 Input data timing

Key code data
DATA 6

X X
X X DATA 5

>< DATA 1

lms or more o

CONTROL b
——"1-&
10us  or moré] approx. 100us

CONTROL g

approx. 160us
BUSY

min. Z0ms

Varies with procesing
Stabilization of last data.

Fig. 5-2

Set the key code data DATA 1 - 6 while the BUSY signal is off ("0"),
give 10 ps or more time after the last data of DATA | - 6 is
stabilized, and set CONTROL
in Figure 5-2,

i to "0" for | ms or longer as shown

Approximately 160 ps after the falling of CONTROL #Ki#, CONTROL
which is output from the KSG4500A is set to "0" for approximately
100 ps.




5.2.3

During this approximate 100 ps, the key code data set above is read

and processed.

After CONTROL falls and before CONTROL i falls, {during the
period of approximately 160 ps), the BUSY signal rises to "I1" to

indicates that the key code data is being processed.

The next key code data should be input after the BUSY signal is set
tO "0" .

Panel key code table

All the panel keys are expressed in codes. So, sending one of the

key codes listed in Table 5-1 by setting CONTROL | to "0" is
equivalent to pressing the panel key corresponding to the code.

Table 5-1
DATA input pin number

6 | 5 | 4| 3] 2] 1
MSB <« Key Code — LSB
0 0 0 1 0 0

{DUMP) 0 0 0 1 1 1

f 0 0 0 1 1 0
0 1 1 0 1 1
0 0 1 0 0 1
0 0 1 0 1 1
0 0 1 [ 0 0
0 1 1 1 0 0
0 1 1 1 0 1
[ 0 1 0 1 0
0 1 1 1 1 1
0 0 1 1 1 0
0 0 1 1 1 1
0 1 0 0 1 0
0 1 0 0 1 I
0 1 0 1 0 0
0 1 0 1 0 1
1 1 0 0 0 0




LSB

—

<« Key Code

MSB

0

0
0

Key name

P
[~
Bt
=
=3
-
B
-2}
[~

"

L

"

"

L

L

Rotary knob UP

1

DOUN

1"

"

Rotary knob UP

DOUN

"

”




5.2.4

(N

(2)

(3)

{4)

{5)

(6)

Setting frequency by remote control {example)

In this example, the frequency is to be set to 82.5 MHz.

Set the DATA ENTRY FREQ code "010010" according to the panel key
code table {(Table 5-1).

Set CONTROL b to "O" for | ms or longer as shown in the input data
timing chart (Figure 5-2).

Set the data for "82." according to the key code table, and send it
by setting CONTROL
5"’30

to "0" for 1 ms or longer as shown in Figure

[+ 1)
N
[y
et
[y
<o
ot
[y

D 3 D T

[~ ]
<
<
<>
\\
ot
fnt
fonry

VA

,_.

9
<
<
<
(-]
>
<

CONTROL 3 ||

BUSY | | |
J
8

o=

]
J

(REQgggg TO) FREQ

Fig. 5-3
Send the data "110101" for "5" by setting CONTROL
same way as above,
Finally, send the data "010110" for "MHz" by setting CONTROL B
"0" .
When the signal generator receives the last data, namely, "010110"

for "MHz" and CONTROL ##, it starts processing the specified

i to "O" in the

frequency.



5.2.5 Remote control circuit and its operation {example)

Since the data lines of the remote control connector are bidirec-
tional bus lines, it is recommended to use a circuit such as the one
shown in Figure 5-4 when controlling the signal generator by a
remote unit.

The circuit in Figure 5-4 is a remote control circuit that

increments the displayed memory address by 1 each time the switch is
pressed.

Connector pin number

‘Terminal h
| name X
g otV | ] > S BUSY
124 CONTROL & o
114 CONTROL b - < 10k
104-CONTROL ¢ — §
' CONTROL d 20 118 '
< g4 S B
o " DATA 8 NSB ' ! //}Key Code
o 1386 b : *DATA Input
! ' 1 |
5 Lo DATA 7 < i ME
> 6 &DATA 8 < Lo 1|
w ' DATA 5 N T ]!
M > DATA 4 = v |
48 ———bso |1 =0
L DATA 3 N ean B i-
4 DATA 2 L AT seiten 2
L DATA 1 LSB Cor | e
LoD < e T |
7¢————, | e |
10 i
? Q

The chattering prevention eirecuit is not deseribed.

Fig. 5-4



Set the key code data that corresponds to MEMORY A by Switch 1

according to the key code table {(Table 5-1) and set CONTROL ¢
"0" by pressing Switch 2.
pressed, CONTROL g
of T4HC244 are set to "0V,

CONTROL is set to "0" for

Approximately 160 us after Switch 2 is
# falls to "0" and pins | and 19 {Enable A and B)

approximately 100 ps, and during this time, the data of MEMORY A

is read by the Signal Generator.

If other key code data is selected from the key code table and set

by Switch 1, the panel key that corresponds to the selected key

code can be controlled in remote mode in the same way as above.

When the remote control is managed by a computer on the basis of

Figure 5-4, be sure to confirm that the BUSY signal is "0" before

setting CONTROL |

to "0".

Note: Since the remote control connector has eight DATA terminals, the
fixed data "1" is sent to DATA 7 and 8 {(pins 14 and 13) through

14HC244,

5.2.6 MEMORY display output circuit {example)

Figure 5-5 shows an example of MEMORY display output circuit.

KSG4500A

! ' .. 5

; T o b s .

i L o :

: [ ;-_Dl — 5l o .

r ) <} ]

! =t :

! 4572 ete. & ;

5V !

g ¢———r — !

9 ¢JZH£U£HLJL_ SR !
13 &DATA 8 ; o RE f«sg
D 14 6 DATA 7 == e

g 4DATA 6 ,

4DATA 5 ;

4 ¢Dlﬂ'ﬁ 4 l14 :

_5_ 1

4 DATA 3

B o =5~
& DATA 2 . 2 o R = 4
SDATA 1 g YA Fﬂﬂo

i GND 1

¢ | s 5

Fig. 5-5

Cathode
common

LED

Cathode
common

LED



Since the remote control connector has a bidirectional bus struc-
ture, it can output the data displayed in the MEMORY section of the
Signal Generator through the circuit shown in Figure 5-5.

In addition to being displayed on an external unit, the data in the
MEMORY section can be used by the external unit if the CMOS 4511 is
replaced by a latch circuit.

If the circuit in Figure 5-4 and that in Figure 5-5 are connected to
the Signal Generator in parallel by the connector section, the
external unit can not only control the Signal Generator but also
display and check the data in MEMORY section.






6. OUTPUT IMPEDANCE AND DUMMY ANTENNA SWITCHING SIGNAL

6.1 YRANGE OQUTPUT™ RCA Pin Connector
When the frequency is within the range from 35.0000 MHz to 1040 MHz,
the output signal is set to "I" (5V, 50 mA), and when it is within the

range from 100 kHz to 34.9999 MHz, the output signal is set to "O".

The output signal can be used as the control signal for a device such
as an output impedance switch or a dummy antenna for car radio.

The current of 50 mA is used for driving two reed relays.



70]

BACKUP BATTERY AND CPU RESET

Backup Battery

The KSG4500A uses a memory backup battery, and the battery may
discharge its electricity when the Signal Generator is not used for a
long time. Since the Signal Generator has a charging circuit, the
battery will be charged when the Signal Generator is powered on.

The memory backup battery is greatly affected by the surrounding
temperature, humidity, and storage conditions. After about five
years, the discharge capability of the battery is reduced to approxi-
mately 907 of the initial capability. The battery is still fully
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 an aluminum sash case is
found on the left side viewed from the front panel. This case
contains the CPU printed circuit board, and the battery is mounted on
this board.

See Section 8.3.2 for the method of removing the top panel and
aluminum sash case.

To replace the battery, take out the aluminum sash case by removing
two screws from its left side and pull out the PC board from the case.
Then replace the battery with a new one.

After replacing the battery, insert the PC board into the aluminum
sash case and fasten the two screws. Then, be sure to execute the CPU
hardware reset.




7.2 CPU Reset

7.2.1

7.2.2

Hardware reset

Turn on the power, and initialize the CPU by pushing the initial
setting button (S1) by an insulated screwdriver or something
inserted from the hole on the side of the aluminum sash case con-
taining the CPU board. By this operation, all the data in memory,

values for steps, and GP-IB address are set to their initial values.
Software reset
Turn on the power switch while pressing the [YE] key on the panel,

and the CPU is reset. By this operation, the values stored in
memory and the step values are not cleared.

Note: After the hardware or software reset, the instrument is in a key

before

entry wait status. Therefore, press a key such as
using the instrument; otherwise, the instrument may not perform
GP-1IB operation.



8. GP-IB

8.1

8.1.1

8.1.2
(1)

(2)

(3)

4)

General Description

Outline
The KSG4500A has a GP-IB interface, and it can be controlled through
the IEEE488 standard interface bus.

Features
The listen function of the Signal Generator can be controlled
through the IEEE488 standard interface bus.

The remote control mode can be checked by the REMOTE indicator.

The Signal Generator can be set in local mode at any time by the

At 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 Signal Generator can be displayed
in the AMPLITUDE section.

8.2 Performance

802.1

Electrical specifications related to interface system

Conforms to IEEE Std 488-1975.

8.3 OQperation Procedure

8.3.1

(n

Preparation for use
Turn on the power and check the GP-IB device address of the Signal
Generator.

Press H¥Hi# and B , and the GP-IB device address is displayed in

the AMPLITUDE section while these keys are being pressed.



(2)

(3)

(4)

8.3.2

m

(2)

To change the device address, set a new address according te the

address setting method explained in Section 8.3.2.

After the hardware reset of CPU, "07" is displayed; after the
software reset of CPU, the specified value is displayed. After the

CPU reset, press a key such a i

Turn off the power and connect the GP-IB cable.

Address setting method

Address setting by software

The current address is displayed while ¥ i keys are

being pressed.

Enter a new address by numeric keys within approximately 2 seconds

after releasing the il key, and then press the |} i key

again.
Address setting by hardware

The address of the KSG4500A is set to "07" before the instrument is
delivered from the factory.

The address switch is mounted on the CPU board in the Signal
Generator. To set a new address, remove the top panel and
manipulate the address switch $2 on the PC board 90-SIG-90104 found
in an aluminum sash case located in the left part viewed from the
front panel. The address "07" can be changed to a desired value.

To remove the top panel, remove six screws in total; that is, two
screws from top surface, two from upper right side, and two from
upper left side {(the screws on the upper left side are fastened with
rubber feet). Lift up the top panel after removing the screws.

To take out the aluminum sash case, remove two screws from its upper
left side.and 1ift it up. Then, pull out the PC board backward.



After setting the address, put the board back to its original
position. Then, execute the software or hardware reset of CPU (see
Section 7.2).

a) Table 8-1 lists the DIP-SW positions and the addresses determined
by them.

b} ON position of DIP-SW means the level of "0O",

¢) Figure 8-1 shows how $2 is set for address "07%.

Bl e

Device address setting value

52 2°+21+22=7

(1) (2) (3)

~66—



Table 8-1

Listener address
Device number

Address switch
123456

00
01
02
03
04
05
06

08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
Listen only

[T T = T~ T K o S o 3 S

0
1
0
1
0
1
0
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- e e DD DO

OO O O O o O
L= B e i ov o T o B B ]

ko OO e = DO e e DD e e DD ek w0 D e e OO
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L e e e T v T v T o S o S e T v SR oo S v S VU Y
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bl = S = R~ B e oo BN 2 = 2 = BN = B~ B~ B o B o TR = T o T o B o TR s T o S o S v S v S o

DIP SHW

1

= OFF 0 = ON

Set to "07" before
shipment.



8.3.3 Available control and bus line commands

Table 8-2
Control command and
bus line command Explanation
{(for HP BASIC)

QUTPUT Specifies the listener address and sends program data

REMOTE Turns on the REMOTE indicator (red) when the listener
address is specified. When the REMOTE indicator is
on, the instrument is ready to receive data.

If the i key is on the front panel is pressed
in this state, the REMOTE indicator goes off and the
Signal Generator is set in the local mode which
enables manual operation on the front panel.

LOCAL This is a universal command, and when it is sent to

LOCKOUT all the devices on GP-IB, it disables all the manual
operations for them through the front panel of
KSG45004.

LOCAL Turns off the REMOTE indicator and sets the Signal
Generator in the local mode to allow manual operation
on the front panel. ‘

CLEAR Sets the Signal Generator in the same state as the
initial power-on state.

Note: Since the bus line commands vary with the computer to be used,

refer to the instruction manual of the specific computer.

8.3.4 Program code table

The programs for the KSG4500A should be described with the codes
listed in Table 8-3 "GP-IB function setting method".

The program codes are listed in alphabetical order in Table 8-4, and

they are classified by function in Table 8-5. See these tables

also.

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

same order as their corresponding functions would be specified on

the panel.




Table 8-3 GP-IB function setting method

Note:

Item Program code | Data | Unit
Frequency FR oo.o | HZ, KZ,
MZ
Qutput level unit
" EMF dBp EM — ——
" dBp DU -— ——
" dBm DM _— _—
Output level AP 00.0 DB
" OFF RO, ROF -— ——-
" ON R1, RON - ---
Modulation
AM depth AM 00.0 PC
" AM 00.0 A
Amplitude modulation OFF AMS5, AMOF —~—— —
FM peak frequency deviation FM 00.0 KZ
Frequency modulation OFF FMS5, FMOF —_— —
DC-FHM S6FM — _—
External modulation S1AM, SIFM -— —
Internal modulation 400Hz S2AM, S2FM — ———
Internal modulation I1kHz S3AM, S3FM ——— ——
VIDEO modulation signal VI 00.0 _—
Memory control
Memory recall RC 00 —
Memory store ST 00 ——
1. The mark "---" means an optional itenm.

2. The mark "oo" means that the data may be specified with one

digit up to the maximum number of digits.

3. Data must be expressed in integers or real numbers; it must not

be expressed in E format.

4, Alphabetic characters may be expressed in small letters.

5. See Item {(5) of Section 4.7.3 "FM two-tone modulation mode" for

the items marked with "*",




Table 8-4 GP-IB program codes

Alphabetic order
Program code Explanation Remarks
AM Amplitude modulation Function mode
AMOF Amplitude modulation OFF Switches modulation signal source
AP Output level Function mode
DB Output level unit Unit
DU " dBp Unit
DM " dBm Unit
EM " EMF dBp Unit
FM Frequency modulation Function mode
FMOF Frequency modulation OFF Switches modulation signal source
FR Frequency Function mode
HZ Hz Unit
KZ kHz Unit
MZ MHz Unit
PC Percent for AM depth Unit
RC Memory recall Function mode
RO, ROF | Output level OFF Function mode
R1, RON | Output level ON Function mode
S External modulation ON Switches modulation signal source
§2 Internal modulation 400 Hz | Switches modulation signal source
$3 Internal modulation | kHz | Switches modulation signal source
S5 Modulation OFF Switches modulation signal source
$6 DC-FM Switches modulation signal source
ST Memory store Function mode
VI VIDEO (AM) Switches modulation signal source
0 -9 Numeric value Data
- Minus sign Data
. Decimal point Data
% Percent for AM depth Unit




Table 8-5 GP-IB program codes

Classified by function

Function

Program code

Fregquency
Output level
Qutput level OFF
Output level ON
Modulation
Amplitude modulation
Frequency modulation
EXT
400 Hz
1 kHz
Modulation OFF
DC-FM
VIDEO (AM)
Amplitude modulation OFF
Frequency modulation OFF
Data
Numeric value
Minus sign
Decimal point
Unit
MHz
kHz
Hz
EMF dBp
dBp
dBm
dB
%
Memory
Memory recall
Memory store

FR
AP
RO, ROF
R1, RON

AM
FM
st
52
S3
S5
S6
VI
AMOTF, AMSS
FMOF, FMS5

0-9

MZ
KZ
HZ
EM
bu
DM
DB
PC or 7%

RC
ST




8.3.5 Basic data setting method

Examples | and 2 show the methods of setting carrier frequency to
100 MHz, output level to 120 EMF dBp, internal modulation frequency
to 1 kHz, and FM peak frequency deviation to 75 kHz.

In all the examples in this section, it is assumed that HP9816 is

used.

Example 1  OUTPUT 707 ; "FR10OMZ, EMAP120DB, S3FM75KZ"

Output Frequency Output FM deviation
command data level data data
Normally, CRLF or EOI is
sent.

Example 2 To send the above data items one by one:

OUTPUT 707 ; "FRIOOMZ"
QUTPUT 707 ; "EMAP120DB"
OUTPUT 707 ; “S3FM75KZ"

The following are typical examples of the data setting methods for
some of the GP-IB functions:

Example 3 To set the carrier frequency to 88.2 MHz:
a) "FR88.2MZ"

Example 4 To set the output level to 120 EMF dBu:
a) "EM, AP120DB" b) "EM", "AP120DB"

Example 5 To set the output level to 100 dBu:
a) "DU, API10ODB" b) "DU", "AP100DB"

Example 6 To set the output level to -3.5 dBm:
a) "DM, AP-3.5DB" b) "DM", "AP-3.5DB"

Example 7 To set the internal modulation frequency to 400 Hz and

AM depth to 30%:
a) "S2AM30%" b} "S2AM30PC"



Example 8 To set external FM deviation to 75 kHz:
a) M"SIFM75Kz" b) "SIFM", "FM75KZ"
Note: S1 only is invalid.

Example 9 To turn off modulation:
a) T"AMS5" b} M“FMS5"

Example 10 Memory recall and store:

To recall/store data from/to the memory address "36"
ay "RC36" by "ST36"

8.3.6 Connector pin allocation

/9

DIgi 1 13 DIO5

D102 2] [@T4] DI06

DI03 3] 15 DI07

DI04 (4] 16 DIO8

EOT 5] @7 REN

DAV [6 ] [18] DAV ground

NRFD [jZ] E[Eg NRFD ground

NDAC [8] [20} NDAC ground

IFC (91 [21} IFC ground

SRQ [10] [22H+ SRQ ground

ATN 171] [23} ATN ground
Shield 12 24 Logic ground

Fig. 8-4



8.3.7

10

20

30

40

30

60

70

80

90

100

110

120

130

140

Reference {(Program example)

An example of a program for HP9816 is given below. This program is
to set the data of frequency, output level, and modulation rate, to
store the data into the Signal Generator {memory "00" - "09"}, and

to recall the datas 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 Signal Generator, code the program in the most suitable

way for the system.

Dev=707 Interface select code * 100 +
Device address

Frequency=100*1 .E+6 100 MHz
Freqstep=10*1 .E+6 10 MHz
Level=120 120 dB

Levelstep=-10 ~-104B

Fm=75 , 75 kHz

Fmstep=-5 | -5 kHz

CLEAR Dev Clear selected device
WAIT 2

OUTPUT Dev;"RI® Output level ON

OUTPUT Vec;"AMS5" Amplitude modulation OFF
FOR N=0 T0 9

Freq=Frequency + Fregstep*N

Lev=Level+Levelstep*N



150 Fmlev=Fm+Fmstep*N

160 OUTPUT Dev;"FR";Freq/1.E+6;"MZ" Set frequency.

170 QUTPUT Dev;"EMAP";Lev;"DB" Set output level.

180 OUTPUT Dev;"S2FM";Fmlev;"kZ" Set internal 400Hz and FM

deviation
190 OUTPUT Devi"ST";N Store data into memory
200 NEXT N
210 FOR N=0 TO 9
220 QUTPUT Dev;"RC";N Recall data from memory

230 WAIT 2

240  NEXT N

230  END



9. ACCESSORIES (OPTIONAL)

9.1 SA100 Test Loop
(1) Performance
Frequency range:
Movable length:

Input cable:
Test loop:

100 kHz to 30 MHz

Approx. 250 mm vertical

360° horizontal

50Q coaxial cable

Diameter 250 mm, 0.8¢, 1 turn

~

115+2

420+2

[““ﬂ

L

Fig. 9-1



9.2 SA150 Band Splitting Filter

(1

Performance

Input frequency range:
Input/output impedance:
VSWR input/output:

Output frequency range:

Insertion loss:

DC to 130 MHz
30Q (BNC-J type connector)
1.2 or less

AM:
FM:

DC to 30 MHz
75 MHz to 130 MHz

0.5 dB or less

[ SA 150 |

° F =7 BAND SPLITTING

€| ourpur  FILTER &
500

INPUT '

o - 500
)
7

90

N A

Fig. 9-2

45




Fig. 9-3
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(2}

9.3

SA150 application example

The SA150 outputs separate signals by the combination of HPF and
LPF. The control signal output from RANGE QUTPUT on the rear panel
of KSG4500A need not be used.

Figure 9-4 shows an example application of the SA150.

The SA150 can be used with little error when the input signal
frequency is less than 30 MHz or between 75 MHz and 110 MHz; the
error increases in other ranges. (See Figure 9-2 for the external

appearance and Figure 9-3 for typical characteristics.)

Test loop
SA100
AM antenns
\2 O
B AM/FM radio
KSG45004 50 coaxial
OUTPUT eahle 33\550\\Jl FM Antenna
Q O O input
e
50Q coaxial SA150
cable SABS6 INPUT  AMTY
/ kM .
Dummy antenns
Use SA400, N-BNC

conversion adapter 50Q:300Q
sold separately.

SA115
Fig. 9-4
SA151 and SA152 Dummy Antennas for Car Radios

The SA151 and SA152 dummy antennas comply with JIS C6102-1988, and

they are used for testing car radios,

Switching between AM and FM dummy antennas is done automatically by
the RANGE QUTPUT control signal from the rear panel of KSG45004.



SA151: AM output impedance = 80Q

FM output impedance = 75Q
{(Loaded type)
SA152: AM output impedance = 80Q

FM output impedance = 75Q

{(Open-circuit type)

RANGE OUTPUT

(Rear panel) SAR00 AM/FN radio
I N
o t——ocomROL

OUTPUT o ;NPUQUTPQ; O ANT

SA5H6

KSG45004 SA151 - SA152

Fig. 9-5 Connection example

9.3.1 SA151 dummy antenna for car radio {loaded type)

(1} Performance

Input frequency range: 50 kHz to 200 MHz

Input impedance: 50 (BNC-J-type connector)
VSHR: 1.2 or less
Output impedance: AM: 80Q
FM: 75Q
Control signal: AM: OV
| FM: 5V, 50mA or less
Contrel terminal: Audio pin connector {RCA type)
Accessory: SA500 (Single-core shielded cable with RCA-

type pin plugs at both ends. Length = 0.8n)



{2} Dummy antenna circuit diagram

B 16pF
AAN—] ?
~ AN:80Q
INPUT:500 500 [Note] OUTPUT
o] (o]
50Q  0.01uF FM:75Q
W—
500
Fig. 9-6

[Note] Adjust the load capacitance to 60pF including the stray
capacity of the antenna cable connected to car radio.

{Actually, a capacitor of 30pF is mounted.)

{3) Outline drawing

oUTP
I{FOR CAR RADI0 K IKUSUT |

[ Al sa 151
° oy 75 DUMMY ANT  CONTROL In
—D-0ESE L — || 4
o0 EFT“”"F 55350 1ypUT o)
p ) ‘
of 500 o Q)

3
~
|

Q
[ l4¢>
TN Y,

45

80 J
90

B ——
b
o

-

Fig. 9-7
9.3.2 SA152 dummy antenna for car radio {open-circuit type)

{1) Performance
Input frequency range: 50 kHz to 200 MHz

Input impedance: 500 (BNC-J type connector)
VSWR: 1.2 or less



Output impedance: AM: 80Q

FM: 75Q
Control signal: AM: OV
FM: 5V, 50mA or less
Control terminal: Audio pin connector (RCA type)
Accessory: SA500 {Single-core shielded cable with RCA-

type pin plugs at both ends. Length = 0.8m)

{(2) Dummy antenna circuit diagram

302 16pF
A {1
_[_ AN:B0Q
INPUT:50 (Note) OUTPUT
O i O ‘
950 0.01uF | FM:750
AN | F—
Fig. 9-8

[Note] Adjust the load capacitance to 60pF including the stray
capacity of the antenna cable connected te¢ car radio.

(Actually, a capacitor of 30pF is mounted.)

(3) Outline drawing

(LAl sA 152
o | [ll gy 750 _DUMMY ANT  CONTROL D

= 001 FB |4 1

_f| AN 80 e | A N
o | (| ourpur®ORP INpuy Bi o @)

=l lpor car RaDI0 KT RUsU | L= \ i

l | 80 | 2.7

I Q O 1

Fig. 9-9



9.4 SA153 Output Switch and SA154 Qutput Impedance Switch

The SA153 is used for a test loop antenna in AM band and for a
50€2:300Q2 dummy antenna in FM band. The SA154 is used for a test loop
antenna in AM band and for a 75Q:300Q dummy antenna in FM band.

Test loop SA100

AN antenna
RANGE OUTPUT SA500 2
{Rear panel) / RAM/FN radio
4 500 coaxial~xN
OUTPUT cable SABS0 gﬂT
o o O
KSG45004
—CONTROL AM /
/////z INPUT  FM
50Q coaxial SA153 Dummy antenna
cable SA556
500:3000Q
SA115

Fig. 9-10 SA153 connection diagranm

Test loop SA100

AM antenna
RANGE OUTPUT SA500 2 .
Rear panel) [ EAM/FM radio
£ 500 coaxial~«N
OUTPUT cable SABS) ggT
0 oM.
KSG45004
: 50Q
/ —CONTROL AM—
I FN— 75Q
50Q ecoaxial lﬂfgg_j;__ D
cable SA5556 15 ummy antenna
75 :3000

Fig. 9-11 SAl54 connection diagram



(1) Performance (SA153 Output Switch and SA154 Output Impedance Switch)

Input frequency range: DC to 200 MHz

Input impedance: 50Q (BNC-J type connector)
VSWR: 1.2 or less
Output impedance:
SA153 AM: 50Q (for test loop)
FM: 50Q {(for 50Q:300Q dummy antenna)
SA154 AM: 50Q (for test loop)
FM: 75Q {for 75Q :300Q dummy antenna)
Control signal: AM: OV
FM: 5V, 50mA or less
Control terminal: Audio pin connector {(RCA type)
Accessory: SA500 {(Single-core shielded cable with RCA-

type pin plugs at both ends. Length = 0.8m)
(2) Output switch and impedance switch circuit diagranms

SA153

0 AM 50Q Test loop SA100

il————~———-——%@9 FM 50Q 50Q:300Q dummy antenna
SA115
/8

Fig. 9-12

SA154

0 AM 50Q Test loop SA100

T———-ﬂAAr—~—é$ FM 75Q 75Q:300Q dummy antenna

7

Fig. 9-13



{(3) Outline drawing

e}

¢]

Note:

(A4l saA 153 ' [
Fnsosz—l Fu/gﬁlgggm CONTROL :D
|| outpur o & 9
=] ~ » N
_E ﬂMSGQ-’ o N o \;
= RKIRUSUII|] L B
[ ; K0 4 J 27
90
» A

Fig. 9-14 Outline drawing

When using the SA150, SA153, or SA154, do not connect the
50Q:75Q dummy antenna for AM band and 508 :300 balanced dummy
antenna for FM band to an AM/FM radio as shown in Figure 9-15
because the balance of the dummy antenna for FM band is lost at

point "a".
KSG400A Dummy antenna AM/FM radio
O AM ANT.
OUTPUT o — 50Q:75Q - x —
& | 7 M N,

INpUT  AM
FN

SA150 - 153 - 154 Dummy antenna

—150Q:300Q
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