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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 ()

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
O 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.

™\ )

4 '
] without a power plug (] without a power plug

Blue (NEUTRAL) White (NEUTRAL)
¢)
Brown (LIVE) Black (LIVE)

g« ,;:'f
Green/Yellow (GND) ) | Green or Green/Yellow (GND)
4 M 4 M
(] Plugs for USA (] Plugs for Europe
- J
( . v . \
[l Provided by Kikusui agents
Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
N J
[ [_] Another Cable ]

(© 1998 Kikusui Electronics (;orporation Kikusui Part No. Z9-000-027 1B001681 @|KIKUSUI|



CONTENTS

]. INTRODUCTION 0 9 0 2O 2O L Y I BRI Y I TN I Y I I N Y Y O N I Y R R A )
T.1 General DesCripPtion .ueeeeeeeeeeeeesscoesosesoccsssessssensses

].2 Features L B B I B O A R B IR I B B I I B B DB B B Y I I I R B B I I Y I I N O N BT R A 3
2. SPECIFICATIONS ..... T T S Ceveenen

3. PREPARATION FOR USE ..iveiiiinnonensnsonconnnns certesesesevsreennas
Unpacking and Inspeclion ceuevieeeeevneeeeseceennsonnoenonsnnos

3.]
3.2 Line Voltage and Fuse Selection ......oicieeveennnninnnrennnnnas
3.3 Surrounding Temperature/Humidity, Warm-up Time,

and Installation PlacCe .uveveeeeeneeooeennsnsssssssssnosnenesns

G, OPERATION .ttt tnunveerneseoseesoonoooeosaneoosonsensoosoasoanoans
4.1 TFront Panel FealuUres ...uviveeresossecocroceossocnseossasensoss
4.2 Rear Panel FeatUTES ..uvveenteeeeuennneesenneeesonaseooasnneons
4.3 Turning on the Power Supply ........ e ereeeenees Cereeeees
L.4 Setling FreqUeNCY teiveceeieoroeoesnoonossecsesnssaseasnonnsans

4.4.1 Setting frequency by numeric keys .....vvevenennnn. Ceeeeen
4,4.2 ROtAry KRNOD viiiiiereeeeonesseossesocsnnsnsoosassnonnsnsns

4,4,3 Setting frequency step for H# keys vevvveveennn

.3

4.4.4 Frequency difference i i Keys vevevnnoann
4.4.5 Reference signal input/output terminals .....evvveeeneenen
(1) Reference signal output (REFERENCE OUTPUT) ....vvevevecons
{2) Reference signal input (REFERENCE INPUT) vvvevevnevnconnes

(3) High stability standard crystal oscillator output
(H STABILITY OUTPUT) = OPLion cveveerireeroooceococnnnonnns
4.5 Setting OULPUL Level .i.ireeineieenreeeerasaossenssononsosnsaes
4,5.1 Setting output level by numeric Keys .eeeveereveesennenens

4.5.2 Rotary knob ..oveiiiiiiiiiiiiiiiiii ittt ettt ienseaen

and

4,5.3 Setting output level step for keys ....00.t,
4.5.4 Setting offselt value ...iiveeeeervereraonanscssssnnssonnse
4.5.5 Output level difference i
4,5.6

4.5.7 Reverse powWer ProteClor v.veeeessvesreosvsscooasosnvnoanes

i key LI A BN A BN I R R N S I S S

'key EAEAE IR AR R 2K B B IR 20 B IR 2F BRI R BE K N R 2R 2R BE K IR IR ZE X IR B Y I K 2N B BN N B AN )

40508 Unit Of Output level L R A R R B R A I A IR A R A I A A I I I I A IR B R A B Y Y

Page
[
[
2

12
12

12

13
13
15
16
16
16
19
19
21
23
23
23

24
25
25
26
27
28
29
29
29
30



CONTENTS

{Cont'd)

4.6 Setting the Modulation ....ceeeveeeeeoeosonaceracannannns N
4.6.1 # 0 2P
4.6.2 Setting modulation mode and SOUTCE ...vvevvevronconononns
4.6,3 Setting modulation by numeric Keys ..vveveviveeecccccconons
4.6.4 [MODULATION] section .u.iievvceevecesnacnnaans Cesereneanes
4.6.5 ROLAry KNOD v erereenenenroeneesonsveseossssonosssscsnsas
4,6.6 Setting modulation step for and i KEYS vevevrcnnnn
4,6.7 External modulation signal connection and setting ........

{1) Connection and setting method ....vceveerrnnscooronnncoons
(2) SettiNg TONZE cuivveeeroosessoosooansssoocscsosoonsnsonsons .
4,6.8 DC- FM modulation mode ....evevvencecnsonsocnsanssssnncnne

4.7 How To Use Special Functions ...........................;.....
4.7.1 Instrument preset (SPCO0) ......cvvvevenenns Certsecccranaen
4.7.2 Memory protect mode (SPCLIO, 11} ..vvveeiirereennennonnens
4.7.3 FM two-tone (tone squelch) modulation mode (SPCL20, 21) ..

(1) SpeCifiCatioNS vveeeeeeesueseonenssooesocsseosososesososoons
(2) OPeTAEION tvierreneoneonecooessanoenoansassocssassssannas
{(3) MODULATION display in FM two-tone modulation mode ........
{4) Block diagram of FM two~tone modulation section ..........
(5} Example setting by GP=IB ... vteriveverrensonsornsssccocns
4.7.4 FM modulation polarity switching (SPCL30, 31) ...ievveens
4.7.5 Frequency offset mode (SPCLAD, 41) .ivviinirirnienennnnnnnne
4.7.6 RANGE OUTPUT (SPCL50, 51, 52) .v.iiievrennvacenns [N
4.7.7 Output level continuous changing mode (SPCL60, 61) .......
4.7.8 Initial Setting (SPCL80} ....... et eeraeneteeeseenn e

4.8 MeMOTY toiiveveesoensosonssorvsesoessnesssasossnssssstanesssennee
4,8.1 Memory recall method ...cvvveverernroscoernocessacsnncsans
4,8.2 Memory store method ..vveeieriveronsovesoosstosssoncronsns
4.8.3 Storing data into a part of memory column

(Setting HRINE Key) cvviverrererrorroncossssonsonsnssoons
4.8.4 How to release | KO veiiveeeeeneeennncacenonovoannnes
4.8.5 Recalling more than ten columns continuously

(Setting i i key) e eereaerterreeaes Ceereveareanen

34
35
36
36
37
38
39
41
42
43
43
44
46
47
48
48
49
50
51
51
52
52
53

35
36

56



CONTENTS
(Cont'd)

Page
4.8.6 How to release i EKEY tevevevsvrcssncoscncsoanonaneeas 57
4.8.7 Copying memory data to another KSG4500T ......evevvveennss 57

5. REMOTE CONTROL tiviininroreoonrsscosovtnssossoovonssacsacensanses B8
5.1 General Discription .oveveeesnsseeeeoeoossesoesssscossonnsssss B8
5.101 OUELLine .uviveuvvnsneesvsasoscssosossossncsecsosanaanneenas 58

5.2 Operation Procedure ......eeseeeeeeeeseossonoeesoeneesssccsass 58
5.2.1 Explanation of Remote Control Connector ......cceeeceeeeses 58
5.2.2 Input data timing ....eeecevevocecces P 11
5.2.3 Panel key code table ..iviviieiiieineieirtessesssranannnne 61
5.2.4 Setting frequency by remote control {(example) ............ 63
5.2.5 Remote Control circuit diagram example and operation ..... 64

5.2.6 Memory Display output circuit example .......veevevveseoss 065

6. OUTPUT IMPEDANCE AND DUMMY ANTENNA SWITCHING SIGNAL ....veveeees. 67
6.1 "RANGE OUTPUT™ RCA Pin CONNeCLOr +.veeseoevoronvsonossnveseses 67

7. BACKUP BATTERY AND INITIALIZING CPU ..vvivvvveennrenoscevannanas 0T
7.1 Backup Battery .oveeeserevosssosoconnsnans N Y
7.2 Initializing CPU v viviuinineeosnenvosossocensnnasenees veeseess b8

7.2.1 Hardware reset ....covseveseervscssans O 1

T.2.2 SOftWAre IeSel veuueeeeerenoeesssessocsssesonsssessaseseee 08

8. GP-IB ...cvocvven e 1
8.1 INtroduCLion ..iuiiveevenereoeseoevsceosscsesscsnassessoarnsases 069
8.1.1 General desCription «.uveeeeseseeeesesesosesseosssssssenss B9
B.1.2 FeatUresS tuvieeseoerseosscerssecesssossssssasosacanenneses 09
8.2 PerformMaNnCe ..vivvevesresesressessocoesonsosssossssssssoeessss 09
8.2.1 Electrical specifications related to interface system .... 69
8.3 Operation Procedure ......cuieeevevocennnnnensnnonses tesescesss 69
8.3.1 Preparation for USE ...eveveeoeeraceesscssseesscescsacenss 09
8.3.2 Address setting method ...evveeeeenssesececscnnscscasennes 10
{1} Address setting Dy SoftWAre ...eveeeeenevorereencenonnanan 70

(2) Address setting Dy hardware ......eeeeceeeseseessnsoessess 10

i -



CONTENTS

{Cont'd)

Page

8.3.3 Available control command and bus line commands ......... . 13
8.3.4 Program code table ............ sesrectesreres searesecseses 13
8.3.5 Basic data setting method .....voveeiieeneeeenonceonncenase 17
8.3.6 Connector pin allocation diagram ..... cesearsaseessssasess 18
8.3.7 Reference (Program example} ...eveevvrneennns O

9. ACCESSORIES (Optional) L I Y I Y B B B T I I YT Y I I R I Y I Y S Y A N BT ) . 2 5 8 0 0 00 80
(1) Dummy antenna ........ P 1 ¢

{(2) Coaxial and special cables ..vevvevnrenennonrecesonsnnnaes 81



1.1

1. INTRODUCTION

General Description

The KSG4500T is an FM/AM signal generator that covers the frequency of
100kHz to 1040MHz. Since it generates highly stable signals with the
resolution of 10 Hz by the use of Phase Lock Loop (PLL), it is suitable
for measuring the characteristics of pagers, cordless telephones, MCAs,
celuller telephone, personal radios, and various receivers of FM and AM
band. It can be operated easily as it adopts recall and numeric data
entry methods.

The output level at open circuit ranges from —20.0dBp to 126.0dBp
{(0.1pV to 2V rms), and the resolution of output signal is 0.1dB. As to
the unit of output signal level, dBy at 1loaded, EMF dBs at open
circuit, or dBm can be selected by a unit key. Further, the loss
caused by an additional item, such as a dummy antenna, can be offset.
The output level can be changed continuously.

Since the time required for switching between program and command and
that required for settling frequency and amplitude is approximately
50ms (150ms at maximum), the instrument can be incorporated into a

system.

Three modulation modes, namely, FM, AM, and FM-AM modes, are available.
The modulation can be done by external DC-FM. The FM peak frequency
deviation is 250kHz, and the maximum AM depth is 99.9% (guaranteed
range 807 max.). Both internal and external modulation is possible.

Since the KSG4500T gives a very low FM distortion rate of 0.5% or less,
it can be used for the development and production of pagers, cordless
telephones, MCAs, celuller telephones, personal radios.

In the DC-FM mode, highly stable and accurate output frequency can be
obtained because a closed loop DC+FM method is adopted instead of the
conventional free run method. The DC-FM mode is suitable for the low
rate frequency modulation on such an item as a pager.

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



1.2

A special function allows a two-tone modulation of internal FM and

external FM.

A recall method (100 memory points) is used for operation, and numeric
data entry, increment key, rotary knob, 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
conventional signal generator, and the A display for frequency and

output level is very useful for difference measurement.

A remote <control function is also provided for control of all
operations possible from the panel. Since the standard wmodel of
KSG4500T supports the GP-IB control, it reduces labor on production

lines.

Features

1) Since the KSG4500T covers a wide band range of 100kHz to 1040MHz,
it can be used for testing various radios and communication
instruments.

2) The carrier frequency can be specified with a 9-digit number, and
the value of a desired digit (designated by cursor) can be changed
continuously by a rotary knob.

Also, the KSG4500T has the i
function and the

(frequency difference) display

function to check selectivity.

3) The carrier frequency, output level, and modulation rate can be
incremented/decremented by the unit of a specified value.

4) The output level can be selected from a wide range of —20.0dBp to
126.0dBp (open circuit), and it can be specified with a 4-digit
number in units of 0.1dB. Also, an output level ON/OFF function is

provided.



5)

6)

7}

8)

9}

10)

1)

12)
13}

14)

The A dB key can change the output level continuously within the
range of +5dB from any point by the unit of 0.1dB.

Since the KSG4500T can generate highly pure signals, it can be used
for testing not only FM/AM but also SSB receivers.

The settling time is only 50ms approximately.

Modulation preset keys are provided for AM 30%, FM 1.75kHz, 3.5kHz
and 22.5kHz to facilitate operation. ON/OFF of modulation can be
specified for AM and FM independently of each other. Also, in the
external DC-FM mode, the DC-coupled frequency modulation can be
done.

Special functions allow the FM two-tone modulation and many other
additional operations.

All the information displayed on panel can be memorized; The memory
can beused in units of 10-point blocks or as a continuous space of
100 points.

Data can be copied from the memory of one KSG4500T to that of
another KSG4500T by the pressing of HHUMEE key.

The panel operation can be done in remote control mode.
The KSG4500T has a GP-IB interface.

Since the KSG4500Ts can be connected to one another in chain mode
by the refernce frequency input and output connectors {10MHz)
provided on them, the relative error of the measured frequency can

be reduced to zero.



2. SPECIFICATIONS

Frequency {RF)

Range ¢ 100kHz to 1040MHz

Resolution ¢ 10Hz

Accuracy : Same as reference oscillator

Display : 9-digit reédout, AFREQ display, and+ frequency

inversion function
Reference oscillator
Frequency :+ 50MHz
Temperature stability +5 x 10-§

Aging rate +2 x 107%/Week
Refer to the High stability crystal oscillator

Stability

X3 .

e

{Options, on page 11)
Internal reference signal output
Output frequency: 10MHz
Output level : 2 0.15Vrms 50 termination
External reference signal (requires)
Input frequency : 10MHz 4 200Hz (4 0.002%)

Input level : 2 0.15Vrms  50Q



(¢}

RF Output

Range

Unit

Resolution

Display

.o

.

xS

Maximum output

Unit For CW. FM For CW. AM
EMF dBp 126dBp 120dBp
dBu 120dBp 114dBp
dBm + 13dBum + 7dBm

Minimum output

Unit 100kHz - 130MHz | 130MHz - 1040MHz

EMF dBp — 20dBp — 10dBp

dBp — 26dBp — 16dBp

dBm — 133dBm — 123dBm
Three types of units, namely, EMF dBu for open-
circuit 0dB = 1pV, dBp for loaded-terminal

voltage and dBm for 50Q output impedance.
0.1dB

4-digit readout that can be read directly in each
one of the three unit types
A dB display and any desired offset value display

The unit of EMF dBp, abbreviated as dB, is applied to all the following

description:

Standard level

accuracy

Output level

accuracy

Output level
changing

RF.ON/OFF

.

+ 1dB OQutput = 113dB (0dBm)
+ 1dB Output = 103dB (— 10dBm)
+1.5dB Output = —7dB (—120dBm)
+ 2dB Output <

—7dB (— 120dBm)

The output level can be changed continuously within
the range of +5dB from any point by the unit of 0.1
dB. (This function cannot be used for amplitude

modulation.)

i key.
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Output impedance : 50Q N type connector

VSWR

..

= 1.5 Output = 100dB (— 13dBm)

Reverse power protection: Maximum 25W, 25V DC

Spurious signals (Fundamental wave = 0dBc)

Harmonics : = —25dBc  Output = 120dB (+ 7dBm)

Non-harmonics ¢ At Modulation OFF, offset carrier £ 5kHz
= —60dBc

SSB phase noise : At CW mode, offset carrier 20kHz
£ —127dBc/Hz  127.5MHz to 260MHz
£ —121dBc/Hz 260 to 520MHz
%= —115dBe/Hz 0.1 to 130MHz, 520 to 1040MHz

Residual modulation (S/N)
FM component :

Demodulation band width

Frequency 0.3 to 3kHz 50Hz to 15kHz
3.5kHz deviation | 75kHz deviation

127.5 to 260MHz 3Hz (61dB) 4Hz (85dB)

= =
260 to 520MHz < 6Hz (55dB) = 8Hz (79dB)
0.1 to 1040MHz | £ 12Hz (50dB) = 16Hz (73dB)

AM component : £ -—T76dBc CW mode
Demodulation band width = 50Hz to 15kHz;
{2 60dB relative to 307 depth)
Modulation
Modulation mode : Selection can be made from the following signal
sources for FM, AM, FM-AM simultaneously, external
DC-FM:
1) External
2) Internal 400Hz
3) Internal 1kHz
4) External DC-FM
Noter Fer the simultaneous modulation, only one
external modulation source 1s allowed to be
used.



Internal modulation: 400Hz and 1kHz; +3%

frequency

External modulation

1) Input impedance: 10kQ approx. {(unbalanced)

1V peak approx.
Noter

2} Input voltage

For the above lnput voltage, an error of
28 rs allowed by HI-LO moniter.

requirement
for external
modulation

[FM]
Maximum frequency deviation range and resolution
Frequency Range
127.5 to Freq. deviation | 0 to 9.99kHz | 10 to 60kHz
260MHz Resolution 10Hz 100Hz
260 to Freq. deviation |0 to 9.99kHz | 10 to 99.9kHz | 100 to 125kHz
520MHz Resolution 10Hz 100Hz 1kHz
2.5 to Freq. deviation |0 to 9.99kHz | 10 to 99.9kHz | 100 to 250kHz
127.5MHz .
to Resolution 10Hz 100Hz 1kHz
1040MHz
Noter Hhen the value of RF is swaller than or equal te 2.5MHz, the
maxigum frequency devigtion fs 10Z of the RF velue.
Display : 3-digit readout
Accuracy : +5% of maximum frequency deviation (Range)
(Except residual FM)
External modulation : +1dB  20Hz to 70kHz, 1kHz reference
frequency
characteristics
Distortion ¢ For Demodulation band width = 50 Hzto 15kHz,
of modulation _ and Deviation = 75kHz
< 0.5%



[AM]

Incidental AM ¢ For Demodulation band width = 50Hz to 15kHz,
Modulation frequeﬁcy = |kHz, Deviation = 60kHz
and RF > 2.5MHz
£ 0.5%

DC-FM mode (Closed loop system)

Frequency + (Reference frequency + 125Hz) 127.5 to 255MHz
accuracy + (Reference frequency +250Hz) 255 to 510MHz
+ (Reference frequency +500Hz) 0.1 to 127.5MHz,

510 to 1040MHz

Stability < 100Hz/60 minutes
(Except drift of reference oscillator)

External modulation : 4 1dB DC to 70kHz, 1kHz reference
frequency

characteristics

Settable : 0 to 99.9%

Depth : 0 to 80% OQutput = 1204B (4 7dBm)
Resolution : 0.1%

Display ¢ 3-digit readout

Accuracy : {Indicated value +5)% Depth = 807
External modulation : +1dB 50Hz to 10kHz, 1kHz reference
frequency

characteristics

Distortion ¢ For Demodulation band width = 50Hz to 15kHz, and
of modulation Depth = 307%

= 1.5%



Incidental FM ¢ For Demodulation band width = 0.3 to 3kHz
Modulation frequency = 1kHz, Depth = 30%
Output = 120dB (4 7dBm)
£ 200Hz peak

o Special functions : 1)} Memory protection
{additional
function) 2) FM two-tone modulation
(FM-FM simultaneous modulation)
a}) Internal 400Hz and external signal source
b) Internal 1kHz and external signal source
The DC-FM mode is allowed to the external
signal source.
Modulation factor <can be set for the
internal and external signals individually.
For the two-tone modulation, AM-FM

simultaneous modulation is not allowed.
3} TFM polarity switching
4) Frequency offset display function
5) Range out switching frequency setting function
6) Output level continuous changing function
7) Initialization of the above functions

o Setting Functions : 1) The numeric keys and rotary knob (with cursor
designation) for specifying carrier frequency,
output level, modulation level, and memory.

2) Step keys for specifying carrier frequency,
output level, and modulation level.

3) Preset keys for specifying 1.75kHz, 3.5kHz and
22.5kHz (for FM) and 307 (for AM).

o Memory Function : 1) 100 point for carrier frequency, output level,
modulation level, modulation mode, etc.

2) The memory can be used in blocks of 10 points
or as a continuous space of 100 points.

__.9.__



o DUMP Function

o Remote Control

o GP-IB Interface

o Leakage Field
Strength

ae

’e

The contents of the 100-point memory can be
transferred to the memory of the same model signal

generator by i

The carrier frequency, output level, and
modulation level <can be stored/recalled, the
carrier frequency and output level «can Dbe
incremented/decremented by steps or continuously
by rotary knob, modulation can be turned ON/OFF,
ete.

SHO, AHt!, TO, L1, SRO, RLI1, PPO, DCI, DTO, CO

The measurement of 0dB (1pV) is not affected.

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

o Backup Battery is provided.

¢ Power Source

Frequency
Power dissipation

o Size and'Weight

Dimensions

Weight

.

.
3

e

e

100, 115, 215, 230V AC +10%
(selectable by voltage selector plug)

50Hz/60Hz

Approx. 69VA

430(Wy x 99(H) x 400(D) nmm
(16.93(W) x 3.90(H) x 15.75(D) in.)

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

Approx. 13kg (29 1bs)

o Environmental Conditions {temperature and humidity)

Range to satisfy
specifications

5 to 35°C (41 to 95°F); 857 RH or less



Allowable range : 0 to 40°C (32 to'104°F); 907 RH or less
for operation

Accessories ¢ Ouptut cable {(SA556) 1 N type 5D-2W
: Power supply cord 1
¢ Fuse (3.04) 1
: Fuse (1.5A) 1
¢+ Operation wanual 1
Options

1) High stability reference crystal oscillator (Factory-installed
option)
Frequency : 10MHz

a) Temperature stability: =£5 x 10-8

X

Aging rate : +2 10-8/day 24 hours after power on

b) Temperature stability: 1 x 10-7
Aging rate : +5

X

10-8/day 24 hours after power on

2) External reference frequency modification (Factory-installed option)
The standard model of KSG4500T supports the reference signal input
frequency of 10MHz, but it can be changed to the following 5MHz or
1MHz

a) 5MHzX100Hz (£0.002%)

b} 1MHz420Hz (10.0027%)



3.1

3.2

3.3

3. PREPARATION FOR USE

Unpacking and Inspection

Before being shipped from the factory, the KSG4500T 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 KSG4500T, 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 3.0A
B 115V 104 - 126V
C 215V 194 - 236V 1.54
D 230V 207 - 253V

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

The KSG4500T 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.
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4,2 Rear Panel Features
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4.3

Turning on the Power Supply

Connect the power supply cord to the power source of the selected

voltage and press the §

on and then the status

displayed.

4.4 Setting Frequency

i switch.

found before

4.4,

1

Setting frequency by numeric keys

All the LEDs on front panel come

the power was turned off is

(Except HI-LO and REV indicators.)

o KB e :
g..“8888 s cpggg)
= Fren o' 5 o o o o o | ks @Sm@t@i FEV | Tl = :1°Jd
N e ___DATA ENTRY ) FRERL AMPLITUDE
1 3 | (ECEE) EEE EEFEIFT [ [
GO I, /‘\
i ) 1 z-mt
I |
| o e e 5] J

Press the
(0’\’9, " ) .

chart. If a key outside of the frame

found before the

Press the
and the

section correctly.

entry,

is 9; a value of more than nine digits is not accepted.
the frequency that can be specified

frequency resolution of the instrument is

specif1ed value

BEQ key and enter a desired value by numeric keys
Press keys in the order of @O, @,

and & in the above
§ i is pressed, the value

# key on completion of the numeric key

displayed in the [FREQUENCY]

The maximum number of digits for the input value

The range of
1040MHz.
a value less than

is 0 to Since the

108z,

10Hz is ignored when the unit key is pressed.

When pressing a numeric key by mistake,

press the HEREGE key again

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

the particular digit by the §

(back space) key.



(a)

(b)

{c)

Example: 123.45678MHz is input.

Key operation FREQUENCY display
HEREGH XXX X.XXX.

1 Sed et N

120w
1234

123.4
123.4
123.4
123.4
123.4

Example: 455kHz is input.

Key operation FREQUENCY display

i —123.
4o
4540
455,

S St St Nt

Example: 11MHz was to be input, but

S S Sned

LW VW ) W |

1 2 3 @ ? Sl S S

Snd Son? e

5w

56
567
567

—123.456.

456.

Sl Sl Sad
et e s

S Nnad ot

4 5 5 .

i key has not been pressed after the unit
) is pressed, a different frequency can be

.. Undefined
.. Turned off

X X Previous value
W
| W W
St St
Nl e
S Sd
L S W g
? St

e Al

8w
78

78

Nd S
Sed S

St St

00

12MHz was input by mistake.

Key operation FREQUENCY display
# ji e 455.00

1 Snd e St

2" was pressed 120w
for "I" by mistake
looww
11w
w11,

Ce? Nd St

St et \d

? Nt N

000.

St St

et Nt

St Snad

e St

00



If a numeric key is pressed by mistake as in the above example,

the character of the pressed key can be deleted by the pressing

of HEHHE key.
If the &

is pressed continuously,

all

the displayed

characters are deleted and the previous value is displayed.

(d) Example: 85.7MHz was to be input, but an error was made during

the input.
Key operation FREQUENCY display

HEREQE —w11.000.00
- 8t b L
"6" was pressed 6w wuw ww

for "5" by mistake
86 . w v
86. 7T wiviw w
! Press twice Bbuw wuw ww
i Press twice ww11.000.00

If the

8uuu S Al Smd
8 5‘.—)\—[ St Snd N

85- fond N d Sl

85. 7 wuw
—w85.700.

#), the previous frequency is displayed.

key is pressed before the key (fH

S Sm?
S S
Sawd S

N? Nt

00

{e) Example: 11MHz was input for 1MHz by mistake.

Key operation FREQUENCY display
HEREG —85.700.00
love woww ww
llow vow ww

ww11.000.
1\—!\—.‘\—1 (S S

—ww1.000.

'ZEEEEE

00

00

If an error is found after the unit key is pressed as in the

above example, the correct frequency can be

pressing the ! # key again.

input without



4.4,2 Rotary knob

4.4.3

The rotary knob increases or decreases the value of the digits at and
above the cursor position in the [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 i i key.

There is no need to set the

U
making setting with the Rotary knob.

i oor HKHEE unit keys when

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

The mark "__" denotes the cursor position

Key operation FREQUENCY display
~100.000.00
Press once «~100.000.00
_— Turn the rotary knob «w100.020.00

<:::> clockwise by
two steps

{(b) Example: To change frequency from 100.02MHz to 98.02MHz

Key operation FREQUENCY display
—~100.020.00
Press twice ~100.020.00
Turn the rotary knob —w98.020.00

counterclockwise by

two steps

Setting frequency step for 4 and E¥EE keys

Set a desired step value {(minimum 10Hz} for the [FREQUENCY]
iXP keys, and the frequency can be incremented or decremented by the

unit of that value.

In setting the value, the cursor position in the [FREQUENCY] display
section may be ignored.



FM AM % AF
EXT EXT
420 - 400 Kz
o ° 1K 1K ° o ) L,

1 = N e Fren g L Kso@gm@h@
T MOCULATION r_______‘__‘_pgljﬂﬁw FREQL
12D EEEE = r‘rﬂimmm{: == & r
) jca] — |
—i= 2 e
' {
D |
] ] e ] e e e [ N
{ \
o) <‘2L ® \@

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

% key in the explanation below means the yellow key of number

(@. The E¥li# key is function shift key, and when this key is
pressed, the H¥E:

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

on the panel 1is pressed while the indicator is on, the

corresponding function is executed.

(a) Example: To set 9kHz for

and

keys when carrier
frequency is IMHz.

Key operation FREQUENCY display
www—1.000.00

i indicator

is turned on.

indicator

Yt M 2 ) —t e 2 d et
is turned off.

9\J\—IL—I S W S A A S

www1.000.00
Press once wwwl1.009.00

Keep pressing the or

: key in the [FREQUENCY] section, and
the repeat function is applied to keep increasing or decreasing the
frequency by the unit of 9kHz.



4.4.4 Frequency difference §

0 and keys

The i
useful for measuring the band width of a receiver.

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

When the i# j N
[FREQUENCY] dlsplay section is turned on and the frequency difference
(AFREQ) is displayed.

key is pressed, the indicator in the
(a) Example: 100MHz is set currently.

Key opération FREQUENCY display
g X XXX XXX XX

Yl b Vd vt St Vend Nmd N Nt

is turned off.

1\-—.&".—1\-4‘ e Ned d d A
1 O\.—IU Ad Ce? fd S

XXXX XXX XX
XAXXX XXX XX
lovoe oo wo
10w wouw o

—-100.000.00
wwww 100.00

indicator

is turned on.
—wwsw 1 00.00 Frequency
99.9MH 2

[FREQUENCY]

St Vs Swnd S \.—JL—IO'OO

If the operator keeps pressing the i key in the
[FREQUENCY] section, the repeat function is applled and the frequency
keeps increasing or decreasing by the unit of 100kHz.

If the

returns to the initial value {(center value).

key is pressed in the above example, the frequency



{b}) Example: 100MHz is set currently.

Key operation

times

Eiii} Turn the rotary

Press three

knob counter-

clockwise by

five steps

To release the AFREQ function,

FREQUENCY display

100

.000.00

[N R ] \._,u_Q_.O o

e e 0.00

""'\_lu_s_

w95

press the AR

.000.00

.000.00

indicator

is turned on.

Frequecy
95MHz

: indicator
is turned off.

i oor HEREQH key

again. In the above example, the frequency effective after the

release is 95MHz.

{¢) Example: Using
A FREQ

Key operation

FREQUENCY display

—~100.

And Snd Nt Sl

Zuuu

20w
200o

Sd Sd St N

Sd N S

uugga

000.00
—0.00

e el et S s
e ] e N 2

St bd M et Wl

200.00

200.00

800.00

key after modification of 100MHz by

indicator

is turned on.

Frequency
100.2MHz
Frequency
99.8MHz

indicator

is turned off.



4,4.5 Reference signal input/output terminals

(n

(2)

Referece signal output (REFERENCE OUTPUT)

The REFERENCE OUTPUT terminal outputs a reference signal
{(Frequency = 10MHz; Voltage = 0.15Vrms or higher).

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

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
indicator is on after a signal is input to the reference signal
input terminal (REFERENCE INPUT}.

The half-fixed resistor is set to the standard value before the
instrument is shipped from the factory. Do not change value.

Reference signal input (REFERENCE INPUT)

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

When this reference signal is applied, the LED indicator on the
right side of the input connector is turned on and the
frequency of the internal reference signal is locked to the
frequency of the external reference signal or optional high
stability crystal oscillator signal. Thus, the relative
difference between these signals is reduced.



(3)

By applying an external highly stable reference signal to the
REFERENCE INPUT terminal and connecting the REFERENCE OUTPUT
terminal to external instruments, high accuracy can be obtained
and the relative difference in frequency among the connected
instruments can be reduced. The reference input frequency can
be changed to 5MHz or 1MHz by option.

High stability standard crystal oscillator output (H STABILITY
OUTPUT) - option

If the optional high stability crystal oscillator is installed,
the signal whose frequency is 10MHz and whose voltage is
0.15Vrms or higher 1is 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 1in the
instrument can be made the same as the accuracy of the
frequency output from the high stability standard crystal
oscillator.

See the section explaining the optional items for details.



4.5

4.5.

1

Setting Output Level

Setting output level by numeric keys

FreEQ e T Ry LS KSD@EE@LFEVL = z:v =
________EATQP\ITRY FRER. MPLITUDE
-lznzn-; HEEEE ] = R |

[:r

= |l , an
STE’BEEEM_:\Q © @
| "o o= '

key and enter a desired value by numeric keys

If a key outside the frame i iis pressed, the value

displayed before the H&MEH key was pressed is displayed again.
After entering a value by numeric keys, press a required unit key.
Then, the value is displayed in the [AMPLITUDE] section correctly.
i i (GHz), g

key.

To select the unit of output level, press the i

{kHz) key after pressing the

(a) Example: To set 10dBp

Key operation AMPLITUDE display
HAM XXX .X ..... Previous value
Ll L ,
10 o
(MHz) w10.0 dBp indicator is

turned on.



40502

(b} Example: To set —5dBm

Key operation AMPLITUDE display
i —~10.0

TN Nt

“Su L)

5.0 dBm indicator is
turned on.

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

Key operation AMPLITUDE display
53 —w5.0
loow o
"3" was pressed for 130 o
2% by mistake

1\-J\-J

122 o
120 o
120.0 EMF dBp indicator is

turned on.

If an error is made during the setting by numeric keys, correct the

error by the H&## key. If an error is found after the unit key (EMF
dBy, dBp or dBm) is pressed, enter the correct value by numeric keys
again. If a value smaller than or greater than the range allowed to
the selected wunit is specified, the previously set value is

displayed. See Article 4.5.8 for the range allowed to each unit.

Rotary knob

The rotary knob increases or decreases the value of the digits at and

above the cursor position in the [AMPLITUDE] section. Use the

key for moving the cursor. Turn the rotary knob clockwise,
and the output level will increase; turn it counterclockwise, and the
output level will decrease.



4.5.3

(a)

Example: To change output level from 46dB to 66dB

(Unit = EMF dBp)

The mark "__" denotes the cursor position
Key operation AMPLITUDE display
—46.0

Press once —46.0
_— Turn the rotary —66.0
<:::> knob clockwise by

two steps

(b) Example: To change output level from 66dB to 60dB

Key operation AMPLITUDE display

—66.0
Press once —66.0
Turn the rotary ~60.0

Eiij} knob counterclock-

wise by six steps

etc.) when making setting with the Rotary knob.

Setting output level step for M

i and ENZEE keys

Set a desired step value {( minimum 0.1dB ) for the [AM?LITUDE]
and #¥

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

Eu A % aF HIKUSUY
] lK 1K ° o O O ° ] ° ] Opgr O °| kso @35@@?
= T e — O o oMM oo oo o v
‘:u_1 MODULATION o ___DATA ENTRY FREQ
l___ EEEE (OO EEEE =
— ‘ , i
—=| = L@@Dﬂm?@' VR
— i
EmEoEE <
Lsees [ ew L] MO O I= \j

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



(a) Example: To set 2dB for iA# and #57% keys when the output
level is 60dBy _
Key operation AMPLITUDE display

indicator is
turned on.

oo w g indicator is

turned off.

2\-.1\-} Sd

—~60.0

Press once —62.0

To change the output level continuously by the step of 2dB, keep
pressing the [AMPLITUDE] # or % key.
When the key remains pressed, a repeat function is applied.

Neter In asddition fe the
(EHHEY and G

4.5.4 Setting offset value

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

To set an offset wvalue for the output level, press the # key,
numeric keys { ] ‘ :
When #

The offset value can be adjusted within the range of =+ 50dB.

{(a) Example: To give —6dB offset to 100 EMF dBp

Key operation AMPLITUDE display
HA 100.0

T N Na? N

i indicator is
turned on and then off.

—94.0 HOPSE indicator is
turned on.

To release offset

i HOE o O B8 indicator is

100.0

turned off.



4.5.5

4.5.6

4.5.7

Output level difference i key

The A dB function, to check the value of change in output level, is
useful for measuring the band width of a receiver and attenuation
characteristic of a filter.

i indicator in the [AMPLITUDE] section is turned
key is pressed.

Note that the
on when the #

When to release the A dB function, press | B key again.

The output level can be changed only within the range from its
minimum value to its maximum value.

When the

within the range of +5dB from the current value without using the

# key is pressed, the output level can be changed
main attenuator. See Article 4.7.7 for the operation method.
{a) Example: The current output level is 54 EMF dBp.

Key operation AMPLITUDE display

—54.0
B ww 0.0 EKEEY indicator is
r—~ Turn the rotary —16.0 turned on.

knob counterclock-
wise by 16 steps.

w38.0 To release the AdB
function

When the IRE key 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.
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
i indicator in the [AMPLITUDE] section is

output. Then, the
turned on.
i key twice.




4,5.8 Unit of output level

Setting unit key

Display
EMF dBp
dBp

dBu

The equivalent circuit of the output block used in the KSG4500T is as
follows: '

-t

i A
: g%&l T
ST 4+
e

Signal Generator

The output level can be set in ranges below.
{a) EMF dBp: Open circuit voltage —20.0dBp to 126.0dBp
The voltage e, in the above chart is normalized by "0dBp

TuVras™.
The EMF dBp indicator in the [AMPLITUDE] section is turned on.

{(b) dBp: Loaded voltage —26.0dBp to 120dBp

The voltage e; in the above chart is normalized by "0dBp
TuVrms®.
The dBp indicator in the [AMPLITUDE] section is turned on.
{c) dBm: Power indication — 133.0dBm to + 13.0dBm
The power consumed by R2 in the above chart is normalized by

"0dBm = A/ ImW x 50Q = 0.2236Vrms".

The dBm indicator in the [AMPLITUDE] section is turned on.



4.6 Setting the Modulation

4.6.1

4.6.2

a)

, and the FM peak frequency deviation is set

to 1.75kHz.

b} Press
to 3.5kHz.
¢) Press
to 22.5kHz.
d) Press i

i, and the FM peak frequency deviation is set

, and the FM peak frequency deviation is set

H807% and the AM depth is set to 307.

Setting modulation mode and source

keys in the DATA ENTRY section or by the Ef
keys in the MODULATION section.

The same display is used for the modulation factor of both FM and AM.
In the FM mode, "kHz" is selected as the unit, and in the AM mode,
"Z" is selected as the unit. The value of the modulation factor is
displayed in the MODULATION section.

For switching the source, use the HEEFTE

OHZEE, or i key.

The EEMIONE, HAMEONE, and EBC¥EME keys are toggle switches, and when

one of them is selected, the relevant LED is turned on.
See Article 4.6.8 for the DC-FM mode.

MOOULATION DATA ENTRY

[l EE] O EEE =] [mm =r

OO 2
MOD INPUT STEp s /
3 [ ) (
v ] o | s e = S

LY

e

&
)



(a) Example: 50kHz deviation 1is to be set for 400Hz internal FM

source

Key operation MODULATION display

R X X X Previously set value
' indicator is
turned on.

HEOOH S ; i JORZE indicator

is turned on.

(b) Example: The modulation is to be turned off

The modulation is terminated when key & 1is pressed and the FM
ON indicator is turned off.

At this time, the MODULATION display indicates AM depth if AM is
on (lamp @ is on), and it indicates OkHz if AM is off.

4.6.3 Setting modulation by numeric keys

R

POWER

& L e
«O& 88| «%/888|- |B
m@(FF ° o 1K 1K o o o -~

| oon B s |

= ol
i o L
— I e N s = AN

First, press the

previously set modulation factor is displayed with wunit in the
[MODULATION]: section.



Enter a desired value with numeric keys

the value, press E¥H#EE for FM and

}. After entering
iHEEy for AM.  Then, the
value is displayed in the [MODULATION] section with the specified
unit.

Any desired value can be input by the numeric keys ( and
i ), but if the input value is not within the allowable range, the
previous value is displayed.

The relationships between the carrier frequency and maximum/minimum
deviation are listed below. See Chapter 2 "SPECIFICATIONS" for the
guaranteed ranges of the specifications.

See Article 4.6.4 for the overlapping ranges of frequency.

Carrier frequency Maximum deviation Resolution

0 te 130MHz 250kHz 10Hz, 100Hz or 1kHz
127.5MHz to 260MHz 60kHz 10Hz or 100Hz
255MHz to 520MHz 125kHz 10Hz, 100Hz or 1kHz
510MHz  to 1040MHz 250kHz 10Hz, 100Hz or 1kHz

The maximum AM depth is 99.9% and minimum depth is 0.17%.

(a) Example: To set FM 25kHz

Key operation MODULATION display
i XX .X.... Previously set value
HkHgE is displayed as unit.
20 w
25 o
25.0

(b} Example: To set AM 307 after the above operation

Key operation MODULATION display
M XX .X.... Previously set value
H%H is displayed as unit.

30 w

30 «
30.0




4.604

4.6.5

[MODULATION] section

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

When the frequency is changed from band A to band B and if the
deviation specified for Band A is greater than the maximum deviation

of band B, the maximum deviation of band B is displayed.

The overlapping ranges of frequency are as follows:
The border values of the overlapping ranges are rough values.

250kH= 250kHz

Deviation 125kHz2

6okiz Y 4

127.5 255 510
130 260 520

Frequeney Miz

For example, specify the deviation of 125kHz for the frequency of
300MHz and reduce the frequency. When the frequency is reduced to
255MHz or lower, the MODULATION indicator displays 60kHz as the value
of deviation. After that, even if the frequency is increased to the
band of 300MHz, the displayed value of deviation (60kHz) remains
unchanged. To get the deviation of 125kHz again, specify the
deviation again.

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] section. When the cursor is not found in
the [MODULATION] section, bring it into the section by the '
i key; when it is found in the section, move it by the

i key.
After changing the modulation factor by the rotary knob, the unit key
(EREEE or %) need not be pressed.



(a)

(b)

' 4.6.6 Setting modulation step for

Example:

Key operation

O

Example:

Key operat

To change FM deviation from 25kHz to 35kHz

(when frequency is 350kHz or higher)

The mark "

Press once.
Turn the rotary
knob clockwise

by one step.

__" denotes cursor position
MODULATION display

25.0

25.0

35.0

To change AM depth from 307 to 25%

ion

Press once.
Turn the rotary
knob counter-

clockwise by

five step.

MODULATION display

30.0

30.0

25

.0

keys

Set 8 desired step value (minimum 10Hz, 100Hz or lkHz for FM, or 0.1%

for AM) for the

[MODULATION] &

i keys, and the modulation

can be incremented or decremented by the unit of that value.

=
«8+768| £%888)-"8888888¢
MEMORY r—f-(-rw MOOULATION — e ‘«_‘DATA ENTRY
Le = (][] = EalcalealeN LI CE] EE=EIE
— [ [@mmm@ e
H LEHZ]EZIEZHEG\ {
e o[ om [ ]] FDZ].[:»E:]- N

®

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



(a)

Example: To set 2.5kHz as FM step

Key operation MODULATION display
75.0 kHz

i indicator is
turned on.

E¥MEH indicator is
turned off.
2\—0‘\-—'

2 * Need Sl

2.5o
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]
i or i H

i i key. When the key remains pressed, a repeat
function is applied. The AM depth <can be incremented/
decremented in the sameway as FM deviation.

4.6.7 External modulation signal connection and setting

(N

Connection and setting method

Connect the external modulation signal source to &H

(EXT AF) on the front panel. The input impedance is
approximately 10kQ, and appropriate input 1level 1is about
1Vpeak.

The appropriate input level range is obtained when both Hfif
i of EXT LEVEL are turned off. Adjust the level of
external modulation signal source to the range that turns off
both i : When the level of external modulation
signal source is too low,
high,
The external modulation signal source level need not be adjusted
each time the modulation is modified.

and

and

is turned on; when it is too
% is turned on.




(2)

Setting range

< HI
0dB+--------- - -~ //’ } 2% of Range
LO
HI - LO
Input
Level
-6dB
0 125kHz 250kHz

50% - 100% Digital Value Set

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

When the input level is adjusted to the range of #HI# and i,
it is set within the error range of +2%. The modulaion is
converted into a digital value internally on the basis of this
input level.

Whether the input signal is & composite wave signal or single
wave signal, the instrument checks if the peak of the signal is
and the modulation is

within the range of and

proportioned to the input level as shown in the above chart.
For example, after setting the input level within the range of

: L% and the FM peak frequency deviation to 250kHz,
attenuate the input level by — 6dB.

Then, 250kHz (= 100%) remains displayed but the actual peak
freauency deviation is reduced to 125kHz (= 507%). At this time,
the D
the peak freauency deviation of 125kHz.

i lamp is turned on, but modulation is done correctly at



4.6.8

DC-FM modulation mode

When the
coupling.

i key is selected, external modulation is done by DC

In the DC<FM mode, a closed loop DC-FM method is used, and compared
with the conventional open loop method, this method enables highly
stable DC-FM modulation.

By this method, the frequency lock circuit is always active; that is,
it is active even when the modulation is done by a DC signal.

The DC-FM mode is set when the

indicator is turned on.

i key is pressed and DC-FM

[ Note on DC+FM mode }

For frequency modulation, either normal FM mode or DC-FM mode can be
selected. In the normal FM mode, frequency is stabilized by PLL, and
in the DC-FM mode, it is stabilized by a closed loop.

The stabilization by PLL gives accurate output frequency, but it
reduces deviation and distorts waveform in the case of modulation by
a low frequency signal because the PLL follows the low frequency
signal. .

The stabilization by closed loop DC+FM enables wmodulation by DC
signal, and it can give a modulated waveform without sag even if a
signal of square waveform of 1less than 1Hz is used for the
modulation, but it cannot reduce the frequency error to zero.
Switching between these modes requires a transient time of
approximately 5 seconds for the stabilization of frequency.
Therefore, the DC-FM mode must be set in advance of the modulation
that uses the EXT DC-FM mode.

To obtain accurate frequency, use the normal mode.



£

4.7

How To Use Special Functions

In addition to the basic functions described in the preceding sections,
special functions are provided to increase the usefulness of the
KSG4500T.

Combined with the basic functions and ‘used effectively, the special
functions can contribute to the wider application of the KSG4500T.
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Press the

i key @, and the KSG4500T enters the special function
mode. At this time, the FREQUENCY and MODULATION displays are turned
off as they are set in the special function display mode.

Press i key ® in MODULATION section, and the currently
active special functions except those in the initial state are
displayed.

In other words, if all the special functions are in the initial state,
the ¢ key indicator (D remains off and no information appears on
the FREQUENCY and MODULATION displays.

To activate a new special function, press the

i key @ and input‘

its 2-digit code by numeric keys & . The value of the input code
appears on the FREQUENCY display.

After that, press the H§
@® sgoes on and the code of the activated function appears on the
MODULATION display and flickers once. Then, the displays feturn to
their normal wmode.

key O again, and the i key indicator

—39—



The

functions that are not in the initial state is active {see Table 1}.

key indicator () is turned on when any one of the special

Note that the special functions cannot be stored in MEMORY (address 00
-99Y. The special functions are listed in Table 1.

Table 1 Special functions and their codes

Code GP-IB code Description
00 SPOO Instrument preset
* {0 SP10 Memory protect mode off
11 SP11 Memory protect mode on
* 20 §P20 FM two-tone modulation mode off
21 Sp21 FM two-tone modulation mode on
* 30 SP30 FM modulation polarity positive
31 SP31 FM modulation polarity negative
* 40 SP40 Frequency offset mode off
41 SP41 Frequency offset mode on
* 50 SP50 RANGE OUTPUT switching frequency: Standard
state
51 SP51 RANGE OUTPUT switching frequency: Positive
logic setting mode
52 SP52 RANGE OUTPUT switching frequency: Negative
logic setting mode
* 60 SP60 Output level continuous changing mode: AdB
indication
61 SP61 Output level continuous changing mode: Level
indication
80 SP80 Set all special functions in initial state

The mark "*" indicates the initial state. The i

# key indicator @D
is not turned on for the special functions marked with "*",



4.7.1 Instrument preset (SPCLOO)

The panel gives the following preset values:

Frequency: 1040MH 2
Qutput level: — 20 EMF dBp
Frequency modulation: On, 1kHz
FM deviation: 3.5kHz
Amplitude modulation: Off
Cursor position: Digit of 1kHz for frequency
Digit of 0.1dB for output level
Memory address: 00
Key MODULATION FREQUNCY
operation display display
X XX X XXX XXX XX Previous value

e o Nl S Ad Sl Sl Nd Nl \d SPCL indicator

is turned on.

L A O et ? Vd N N e G Nt

o

Ouu S S N Nt N

3.50 1.040.000.00 SPCL indicator

//ﬂ is turned off.

The wvalue "00" is displayed and it flickers once. Then, the vlaus
"3.50" is displayed.

o N i




4.7.2 Memory protect mode (SPCLIO, 11)

This function enables (SPCLID) or disables (SPCLI1) rewriting of the

100 point memory.

Key MODULATION
operation indicator

X X

ed N

Nad Nd

St

/

X X.

X

Ao

X (

FREQUNCY
indicator
XAYXXXXXXX

St Me? et Nend Ned Nt Nt Nt Noud

1 S e et S A Nd o

1 1 R A A A e A

XXAXXXX XXX

The wvalue "11" is displayed and flickers once.

value is displayed.

Previous value
SPCL indicator
is turned on.

SPCL indicator
is turned on.

Then, the previous

The above key operation disables rewriting of the 100 point memory

and keeps the contents of the memory unchanged.

The key operation to enable rewriting is the same as above except for
the part marked with "*"

indicator is turned off.

that is,
must be replaced with the letter "0O".

the letter "1" marked with "*"
For this operation, the SPCL



4.7.3

FM two-tone (tone squelch) modulation mode (SPCL20, 21)

In the FM two~tone {(continuous tone-controlled squelch) modulation
mode, an internal modulation signal is combined with an external
modulation signal and the sum of these two signals is used for
modulating the carrier frequency. The minimum displayed resolution
of the FM deviation is 10Hz. This mode is mainly used for adjusting
and inspecting the narrow band receivers having the tone squelch
function.

¢} Specifications
o Frequency modulation signal source indication:
(@O EXT (External)
@ 400Hz (Internal 400Hz)
® 1kHz (Internal 1kHz)
@ EXT and 400Hz
® EXT and 1kHz
For @ and ®, the combined frequency deviation is displayed.

o Frequency deviation indication:
External modulation. Sum of the deviation of internal
modulation and that of external modulation

o Frequency deviation range:
The sum of the deviations must not exceed the maximum deviation
allowed on specification.

o Resolution of frequency deviation: 10Hz minimum

o External modulation input voltage: IVpeak +27% (HI-LO
indicator off)

o External wmodulation frequency characteristic: +£1dB 20Hz to
70kHz

o System standard preset valuse {(The values conform to the EIAJ
TR-027 +2.5kHz modulation)

External tone External FM deviation = 0.35kHz
signal modulation

Internal tone Internal FM deviation = 1.4kHz

signal . modulation 1kHz '

Combined deviation 1.75kHz



(2) Operation
(a) Key MODULATION FREQUNCY
operation indicator indicator
X XX XXXXXXXXX Previous value
—d Al At Ced Md Cad S Snd e At N SPCL indicator
is turned on.
- S Sooad 2uuuu\_}uwu
1.75 XX XXX XXXX SPCL indicator
/ﬂ is turned on.
The value "21" is displayed and flickers once. Then, the system
standard preset value explained in Item (1) is set.

(b) Supply the input voltage {(approx. 1Vpeak) to MOD INPUT.

Keep supplying it till the HHE # indicator in MODULATION
section is turned off.

(c) The table below lists the keys to be pressed, data to be displayed
in [MODULATION] section, and states of the FM signal source
indicators. The keys must be pressed in the order listed.

Key MODULATION display State of FM signal source
indicator

operation

"0.35" kHz
External modulation
deviation is displayed.

EXT is selected and indicator
remains on.

1kHz is unselected and 1kHz
indicator is turned off.

"1.75" kHz
Combined deviation
is displayed.

EXT is selected and indicator
remains on.

TkHz is selected and 1kHz
indicator is turned on.

"1.40" kHz
Deviation of internal
IkHz is displayed.

EXT is unselected and
indicator is turned off.
TkHz is selected and 1kHz
indicator remains on.

"0,35" kHz
External modulation
deviation is displayed.

EXT is selected and indicator
is turned on.

TkHz is selected and 1kHz
indicator remains on.

"1.75" kHz
Combined deviation
is displayed.

EXT is selected and indicator
remains on.

1kHz is selected and 1kHz
indicator is turned on.




(d)

Method of setting frequency deviation without using system standard
preset values

In this section,

as an example, 0.4kHz deviation is to be set for

external tone and 1.55kHz deviation is to be set for internal 1kHz

tone.
displayed

The table below lists the keys to be pressed,
in [MODULATION]
source indicators for this example.

section,

data to be
and states of the FM signal

As explained in the above

section (¢}, the keys must be pressed in the order listed.

Key

MODULATION display

State of FM signal source
indicator

"0.35" kHz
External modulation
deviation is displayed.

EXT is selected and indicator
remains on.

1kHz is unselected and 1kHz
indicator is turned off.

"0.40" kHz
External modulation
deviation is displayed.

EXT is selected and indicator
remains on.

1kHz is unselected and 1kHz
indicator remains off.

*1.80" kHz
Combined deviation
is displayed.

EXT is selected and indicator
remains on.

1kHz is selected and 1kHz
indicator is turned on.

*1.95" kHz
Combined deviation
is displayed.

EXT is selected and indicator
remains on.

1kHz is selected and 1kHz
indicator remains on.

"1.55" kHz
Deviation of internal
1kHz is displayed.

EXT is unselected and
indicator is turned off.
1kHz is selected and 1kHz
indicator remains on.

"0.40" kHz
External modulation
deviation is displayed.

EXT is selected and indicator
is turned on.

lkHz is selected and 1kHz
indicator remains on.

"0.40" kHz
External modulation
deviation is displayed.

EXT is selected and indicator
remains on.

1kHz is unselected and 1kHz
indicator is turned off.

"1,95" kHz
Combined deviation
is displayed.

EXT is selected and indicator
remains on.

1kHz is selected and 1kHz
indicator is turned on.




(3)

The data vlaues can be input by numeric keys as above, but they can
also be input by rotary knob. In the latter case, move the cursor

by and i keys if the cursor is not found in
[MODULATION] display, and move it by
found in the [MODULATION] display.

i and keys if it is

Note I: When the FN signal source indicater "EXT" f's on and either
the "400Hz" or "IkHz" indicator fs on:
(@) Press the 4key of eiter the "400Hz" or "IkHz"
Indicator that rs on, and both the "400Hz" and "IkHz"
Indicators are turned off.
(6} Press the key of the indicaetor that 1s off, and the
ndicator of the pressed key is turned on.

Note 2: During the FN two-rene modulatrion, asmplitude modulstion
cannot be dene. The AN signal source indicator is off.

Note 2: In the cembined Frequency devigtion display mode, the
displayed vealue does not go Jlower than the external
wodulation frequency deviation value. A4 value lower than
that cannol be fnputr by numeric keys, erther.

MODULATION display in FM two-tone modulation mode

For the FM two-tone modulation, the adjacent standard frequency
deviation bands overlap each other as in the case of single tone
modulation (see Article 4.6.4, page 34).

When the sum of the external wodulation deviation and internal
modulation deviation (combined deviation) is less than 60kHz, the
displayed value of displayed can be used for any values of
frequency.

If the frequency is changed from band A to band B when the combined
deviation specified for band A is greater than the maximum combined
deviation of band B, "O" is displayed. In this case, specify the
combined deviation again.

For single tone modulation, "0" is not displayed even under the
above condition.



(4)

The chart below shows the overlapping ranges of frequency.
The border values of the overlapping ranges are rough values.

250kl 250kHz
Maximum \
combined 125kHz
deviation 80kHz \
Okliz

127.5 130 255 280 510 520
Frequency (MHz)

For example, specify the combined deviation of 125kHz for the
frequency of 300MHz and reduce the frequency. When the frequency
is reduced to 255MHz or lower, the [MODULATION] display shows "0".

To perform the FM two-tone modulation in the frequency range of

130MHz to 255MHz, specify the combined deviation again with a value
less than 60kHz.

If the combined deviation is set lower than 60kHz for all the
frequency bands, the displayed value of deviation remains
unchanged.

Block diagram of FM two-tone modulation section

INT FREQ ’ o When the combined deviation is
5 FM d§Vl&t10?///ﬂchanged by the rotary knob,
setting the internal modulation setting

is changed.
////Z I

e o FM deviation
EXT - setting

(©)— HI. 10 /’ ———o/

) denotes a key.

The shaded box




{5) Example setting by GP-IB

"sp21" Sets two-tone mode.

"FEO.35KZ" Sets external modulation deviation to 0.35kHz.

"FMS21" Sets internal frequency to 400Hz (for 1kHz, specify
$31).

"FM1.75KZ" Sets combined deviation to 1.75kHz.
By the above procedure, the FM two-tone modulation mode is set
with the external frequency deviation of 0.35kHz, internal
frequency of 400Hz, and combined frequency deviation of 1.75kHz
(internal frequency deviation of 1.4kHz).

4.7.4 FM modulation polarity switching (SPCL30, 31)

This function switches the polarity of frequency modulation.

The following chart shows the relationship between the modulating and
modulated signals for the positive and negative modulation:

Modulated
signal

M9dul?ting ///j/\\\\\\\\‘v////////A\\\\ ////A\N\\ ////N\\\\
signa \\\\“///

Positive modulation (SPCL30) Negative modulation (SPCL31)

When SPCL30 is specified, the positive modulation is performed;
when SPCL31 is Specified, the negative modulation is performed.

For this function, press keys as follows:




4,7.5 Frequency offset mode (SPCL40, 41)

the

, numeric

HiE # keys in this order, and the offset
frequency is obtained.

{a) Example: To offset 5MHz for 100MHz

Key MODULATION FREQUNCY

operation  indicator indicator
X X X XX XX XXX XX Previous value
X X X XXXX XXX XX
X X X luowe weww wo
X X X 10w wawrw v
X X X 1000 wirw wo
X X X «100.000.00
— A A A A SPCL indicator
is turned on.
— B s o
e A A A St At At A
—t o 4dsisrr i
—t 41w v v
X X X —~100.000.00 SPCL indicator

is turned on.

After this value flickers once, the previous value is displayed.
REGH X X X —~100.000.00 AF indicator
is turned on.

In thls stage, a signal of 105MHz is output.
X X X «w100.000.00 AT indicator
is turned off.

In this stage, a signal of 100MHz is output.
To terminate this mode, press keys as follows:

To check the offset value, press the SPEEE key and let the
[MODULATION] display show the value "41" by using the using the i
and 5% keys in [MODULATION] section. The offset value appears on
the [FREQUENCY] display.

Note, however, that the offset value is not displayed when the
frequency offset mode is off (SPCL40).




4.,7.6 RANGE OUTPUT (SPCL50, 51, 52)

The user can specify the frequency to switch the logic signal output
from RANGE OUTPUT on the rear panel.

For the standard state,lsee Chapter 6 "OUTPUT IMPEDANCE AND DUMMY
ANTENNA SWITCHING SIGNAL" {page 67).

(a) Example: To set the switching frequency to 100MHz

Key MODULATION FREQUNCY
operation indicator indicator
i e Vol ? V? Vel el N e M Al A SPCL il’ldicator

is turned on.

— e s
NPT 10w woww ww
— 1000 Luw w
— At A A s At At As
e s S e v
et At 51 v v s
X X X XXXX XXX XX SPCL indicator

is turned on.
After this value flickers once, the previous value is displayed.

In the above example, when the frequency is within the range from
100.00000MHz to 1040MHz, the RANGE OUTPUT terminal outputs "1", and
when the frequency is within the range from 100kHz to 99.99999MHz, it
outputs "0".

In the above key operation, replace the value "1" marked with "*" by
the wvalue "2", and the polarity is changed; that is, when the
frequency is within the range from 100.00000MHz to 1040MHz, the RANGE
OUTPUT terminal outputs "0", and whenthe frequency is within the
range from 100kHz to 99.99999MHz, it outputs "1".

To set the switching frequency in the standard state, press keys as
follows:




4.7.7

4.7.8

To check the switching frequency, press the | i key and let the
MODULATION display show the valus "51" or "52" by using the i

%2 keys in [MODULATION] section. The switching frequency appears
on the [FREQUENCY] display.

Note, however, that the switching frequency is not displayed when it
is set in the standard state (SPCL50).

Output level continuous changing mode (SPCL60, 61)

In the standard state, that is, when this mode is off, the output
signal is cut momentarily during increase or decrease of the output

level because the main attenuator is switched at every 4dB normally.
This mode can change the output level continuously within the range
of +5dB from the currently set level without switching the main

attenuator.

To use this mode, press keys as follows:

In this mode, the [AMPLITUDE] display does not show the offset value
even when the i

# key is pressed.

Therefore, for SPCL61, the
output level continuous changing wode.

i key simply turns on or off the

Initial setting {(SPCL80)

To set all the currently specified special functions in the initial

state (see Table 1), press keys as follows:




4.8 Memory

408‘1

Memory recall method

Memory addresses are allocated in a wmatrix of 10 raws 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
G0 « + + o+ s s e h e e e e e e e e e e e e e ... 99

Basxcally, the recall operation means fo call the row number by the

Rt #) and to call the column number by
the [MEMORY]

Also, a memory row and column can be called directly by the entry of
# after clearing the [MEMORY]

key.

a 2-digit number by numeric keys (i
display by the HRGEE
When repeating the recall operation continuously, it is only

kyes.

necessary to press the !
In the following examples, it is assumed that the carrier frequency,
output level, modulation mode, etc. are set as explained in Section
4.4 to 4.6 and that they are stored in memory by the operation
explained in Airticle 4.8.2:

{(a) Example: Method of recalling memory by rotary knob

When the cursor is not found in the [MEMORY] display, move it by
the #
it by the i i i
By turning the rotary knob, the data of addresses 00 to 99 can

key, when it is found in the [MEMORY] display, move

be recalled continuously.



4.8.2

{b) Example: To recall memory address "10"
MEMORY display
key "o

i key,

{c) Example: To recall memory address "43"

B § key,
Press [MEMORY]

i key three times 43

(d) Example: To recall memory address "85"
HREEE key, key

Press [MEMORY]

i key five times ngo

{e} Example: To recall memory address "56" directly

Press the and keys, and the [MEMORY] display is
cleared. Press the numeric keys and § , and "56" is
displayed.

When the address "78" is to be called subsequently, omit.

pressing the i key and simply press the #ii key. When the

[MEMORY] display is cleared by the key, press the numeric
i, Then, "78" is displayed.

keys & and

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
Article 4.8.1, but the step values of frequency, output level, and
modulation factor, AFREQ function, AdB, RF ON/OFF function, and
special function can not be stored.

The basic store operation is to set data such as frequency, output
level, modulation level, and modulation type and press H¥EH, HETH
and numeric key or [MEMORY]
be stored directly into a row and column by entering a 2-digit number

in this order. Also, the data can

by numeric keys after clearing the [MEMORY] display by

and

—58 —



(a)

(b)

Example: To store IMHz frequency, 76 EMF dBp output level, lkHz
internal modulation source, and 307 AM depth into

memory address "10"

XXX XXX XX

1\-}\—! St a? Ved Nl \and

—w1.000.00

Besides the above method, the frequency may be set by the rotary

knob or [FREQUENCY] A or # key.

@ X X X X
7\_.’\—)'.—“
76\-—'\-—’
—76.0

Besides the above method, the output level may be set by the
rotary knob or [AMPLITUDE] i

key.

XX .X
30.0 %

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

set by numeric keys (i # and modulation source key.

After setting the above data, press {STO green

indicator is turned on), and Hf
Then, the data is stored into memory address "[0".

Example: To store different data into memory address "13"
MEMORY display
! twice) "129is displayed.

{Press §

® Set carrier frequency, output level,
modulation mode, etc.

© Press i¥E - ‘

"13%is displayed.

The data set by step ® is stored into memory address "13".



(c) Example: To store data into memory address "45"

Set frequency, output level, modulation mode, etc.
Clear [MEMORY] display by ¥
Press numeric keys ¢

, and the data set by step @

® e e

and
is stored.

Note /: IF the store operation is performwed in the memory protect

mode (SPCLII}, STO LED is turned on and turned off
thmediately.

This fndicates that the memory protect function is active.

Note 2:

Note 3. ‘key explained in Article 4.8.3 cannet be used In

the direct store mothod.

4.8.3 Storing data into a part of memory column
(Setting HUENE

{a) Example: To shift memory addresses as "10Q" — "{i® — "i2%

M3 MO - MM

Key operation MEMORY display
HR i i Press "3
three times

# (V) "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)



4.8.5

#i (V) "ion
By the above operation, all the ten columns become available as

Press i

they were before the # # key was pressed.

(2) Display "13" by iR

and 4 keys (Press three times)

Press E¥i SRR H(A)Y  "14" RTN command is stored at "14"

e

{A) (Press "19"
five times)

key is pressed, the RTN command is sent to

Each time the i
the next column, and finally, all the ten columns become

available as they were before the HREN key was pressed.

Recalling more than ten columns continuously (Setting § i key)
Normally, up to ten memory columns {00 - 09, 10 - 19, ..., 90 - 99)‘
can be recalled at a time, but more than ten columns can be recalled
continuously by the following operation:

i ity

Dlsplay column number "9" in [MEMORY] section and press i

# ¥ (A) keys; then, another ten columns can be recalled
without specifying the next row number.

(a) Example: To recall memory addresses 30 - 49 continuocusly

Key operation MEMORY display
n3gn Previous value
"39"
t3gH STO LED comes on.
rLon STO LED comes off.

The memory addresses are recalled as follows:
r NIOM > MM L L L MRGM o MAQN s WAL L,y QY




4.8.6 How to release HNEXFEH key

Display the memory address ("09", "19", ..., or "89") at which the
i, ENF0H, and ERING (V)

function is to be released, and press the i
keys in this order.

{a) Example: To reset the continous recall of memory addresses 30 -
49 (to recall 30 - 39 and 40 - 49 separately)

Key operation MEMORY display
394 Previous value
"39"
n3gn STO LED comes on.,
i (V) n3gn STO LED comes off.

4.8.7 Copying memory data to another KSG4500T

1} The 100-point memory data can be copied to another unit of
KSG4500T.

2) Memory data copying method
@® Turn on the power for the local and remote signal generators.

® Connect the remote control terminals on rear panel of the

local signal generator to those of remote signal generator,
using DUMP cable.

i (V), and the copying is started.

Note: The DUNP cable uses an amphenol-type l4-pin connector.
Among the 74 pins, numbers & - 10 are wvnconnected, but all
other are connected.

Optional DONP cable Nodel 54570



3. REMOTE CONTROL

5.1 General Discription
5.1.1 OQutline
The KSG4500T 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.

e PATH ey

AL

\@\@ P ¢CVq/
HOOOOOMW
i (101010100 l
n/n! |b t\

\

VIS

lpatal  L— contRoL—

Figure 5-1

[Explanation of terminals]

In the following explanation, "1" 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 of the KSG4500T. Since the bus is bidirectional, it can be
used for both input and output.

Note: Since the DATA terminals sre bidirectrional bus, the signal
generator dees notr function if data "0Y or "I" fs applied
to the lines of DATA FE¥

FPdirectly.



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, "I" is input to this terminals. When data read is

requested, "0" is input to it.

3) CONTROL terminals i

and i {Pins 9 and 10)

and i

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

, data is being processed,

That 1is, the logical sum of the signals output from | and !

is the BUSY signal to external instrument.

4) +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

X
X

Key code data
DATA 6

¢ X

DATA 5

>< DATA 1

Ims or more -

CONTROLﬁ#m
"*‘31‘6——'
10ps  or mord] approx. 100us
< ¢ CONTROL g

approx. 160ps
BUSY

min. 20ms

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 (DATAI-6), and
after the last data of DATAI-6 is established, wait for 10pus or
longer. Then, set CONTROL
shown in Figure 5-2.
Approximately 160ps  after CONTROL
to "0" for approximsately 100ps.

to "O" for Ims or longer as

is set

i falls, CONTROL :

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

After CONTROL i falls and before CONTROL i falls {(that 1is,
during the period of approximately 160us ), 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 "O".



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 ### isequivalent 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

[y

ol (== = OO jOjO|OC|O|R|OIC|OOJO|IQIOJO |0
b b [t it it |t e [ = OO =[O |~=OQOIQ(O|=|=|O|O|O
QIO QCIQC|QIOIQCIQ|O|FiF|FRiFR|E|FRIRIRIQOI=]ITOIO|0
= IOIOIO|IOC I |MH|IOQICO|HRIMR|IEIOIRIFIQICIOIO ||k

Oil= |~ ]OIQIQIQO|m|m|mim|IF|EIQIOI=IQIO|I]=ls]O
O~ (OO~ |O|R|O|R|OIR|CIO|O|FRiFHIF I RHIO|R|O




Table 5-1

<~ Key Code —> LSB

MSB

0
0

0
0

Key name

Rotary knob UP

Rotary knob DOWN

Rotary knob UP
i Rotary knob DOWN




5.2.4 Setting frequency by remote control (example)

The frequency of 82.5MHz is to be set.

1} Set the FREQ code "010010" according to the panel key code

table {(Table 5-1).
2) Send CONTROL
shown in Figure 5-2 {input data timing).

i which is set to "0" for lms

or longer as

3) Set the data "82.5" according to the code table and send

CONTROL i

signal as shown in Figure 5-3.
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<
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N
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e
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sy [ L L L L L
I
8 2

(Rquggg TOJ FREQ

Figure 5-3

4} In the same way, set "110101" as the data of
CONTROL .
5) Finally, send "010110" for "MHz" with CONTROL i

the data transmission is completed.

5" and send

signal, and

6) When the signal generator receives the last data, namely,

"010110" for "MHz" and CONTROL

specified frequency.

, it starts processing the



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 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

'Terminal H
| name i
g -tV | ) O $ BUSY
' CONTROL & .
120 ONTROL b < 10kQ
116 ! . :
o s
E; 9 ? ks Le il :Key Code
o 136 DATA 8 NSB b ! //TDATA Input
o 140 DATA 7 < 6 ]
> 4 DATA 6 < Lo -
6 N S O B \
, DATA 4 3 ' ’O“o_“ : -
| DATA 3 N ot }
3 DATA 2 Sanl ';S’th?,
. towite
' DATA 1 LSB R eani |
1 é ——————w | ]
" GND < Switeh 1 | : !
7 <*———l T b !
. Q

The chattering prevention eircuit is omitted.

Figure 5-4

Set the data of MEMORY RCL A on Key Code Data Input Switch 1
according to the key code table (Table 5-1) and set CONTROL !
"0" (Press Switch 2). Then, approximately 160us later, CONTROL
#5 is set to "0" and Enable A and B {(pins 1 and 19) of 74HC244 are
set to "0". The data is sent to the KSG4500T during the period of
approximately 100ps  when CONTROL H## is "O"




5.2.6

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 ## to "0 for more than lmsec.

Noter Since the contrel terminals (DATA terminals) are assigned to
elght bits, the fixed dara "I Is sent for the 7th and 8th bits
{pins 14 and 13} through 74HC244.

Memory Display output circuit example

Figure 5-5 shows an example circuit.

i 4572 ete. I i
L +5Y !
g s ] - :
= g ¢-COLIRO0L d H :
= jgoDATAS | 5 BERE | comer
10 D 14 &DATA 7 - 10| LED
< 1 DATA 6 ;
¢ l .
o > JDATA 5 |
M 4 s :
3 ¢DATA 3 . = | e éy
9 ¢DATA 2 | 7 %" R % 07| Cathode
1 DATA 1 B ={{{,| common
LoD —1 LED
79 ; s :
Figure 5-5



Since the remote control terminal has a bidirectional bus structure, it
can output the same data displayed in the [MEMORY] seetion of the
signal generator through the circuit shown in Figure 5-5.

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

7.1

& . OUTPUT IMPEDANCE AND DUMMY
ANTENNA SWITCHING SIGNAL

"RANGE OQUTPUT" RCA Pin Connector

When the frequency is within the range from 35.0000MHz to 1040MHz, the
output signal is set to "I" (5V, 50mA); when it is within the range
from 100kHz to 34.9999MHz, the output signal is set to "O".

The output signal can be used as the control signal of an output
impedance switch, dummy antenna for car radio, etc.

The switching frequency can be set to any value by a special function
(see Article 4.7.6, page 50).

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

7. BACKUP BATTERY AND
INITITALTZING CPU

Backup Battery

The XSG4500T uses & memory backup battery, and the battery may
discharge all its electricity when the signal generator is not used for

a long time.

Turn on the power for the signal generator having a charging circuit,

and fully charge the battery.

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 approximatly 907
of the initial capability. The battery is fully usable in this state,
but when it becomes unusable, replace it with 6B 50H-3X of Japan
Storage Battery Co., Ltd.



[Battery position and replacement method]

Remove the top panel of the instrument, and the aluminum sash cases
attached to the left side of the instrument contains the CPU printed
curcuit board, and the battery is mounted on this board.

See Article 8.3.2 (page 70) for the method of removing the top panel
and aluminum sash cases.

Remove two screws from the left side, take out the aluminum sash case,
pull out the PC board, and 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 1Initializing CPU
7.2.1 Hardware reset

Turn on the power, and initialize the CPU by pushing the initial
setting button switch S§1 by an isolation screwdriver or something
inserted from the hole on the side of the aluminum sash case
containing the CPU board. At this timé, all the data in memory,
values for steps, and GP-IB address are set to their initial
values.

7.2.2 Software reset

Turn on the power switch while pressing the ¥ key on the panel;
then, the CPU is reset. At this time, the values stored in the
memory and the values for steps are not cleared.

The GP-1B address is set in the initial state.



8.1

8.1.1

8.1.2

1)

2)

3)

4)

8. GP-IB
{(General Purpose Interface Bus)

Introduction

General description
The KSG4500T has a GP-IB interface, and it can be controlled by the
IEEE 488 standard interface bus.

Features

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

The remote mode can be verified by the [REMOTE] indicator.

The signal generator can be set in local mode at any time by the

pressing of HEBEALH 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

§.2.1

Electrical specifications related to interface system
Compiles to IEEE Std 488-1975.

8.3 Operation Procedure

8.3.1

Preparation for use
Turn on the power and check the device address of the signal
generator on GP-1IB.

1) Press the AT (ADDRESS) key after the i key, and device
address is displayed in the [AMPLITUDE] section.



8.3.2

2)

3)

4)

To change the device address, turn off the power and set a new
address according to the address setting method explained in
Article 8.3.2. "

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

Connect the GP-IB cable when the power is off.

Address setting method

(N

(2)

Address setting by software

The old address 1is displayed while the
{ADDRESS) keys are pressed.

Input the new address by numeric keys within approximately 2
seconds after releasing the HEGEATLHE (ADDRESS) key, and then
press the HEHEALE (ADDRESS) key again.

Address setting by hardware

The address of the KSG4500T is set at "07" when 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 shield
board and manipulate the address switch S2 on the PC board
90-SIG-90104 found in the left aluminum sash case viewed from
the front panel. The address "07" can be changed to a desired
address.

To remove the top panel, 1lift it up after removing two screws
each from the top surface, right side, and left side (six screws
in total). The screws on the left side are fastened with rubber
feet.

Remove the two screws on the right side the aluminume sash case.

The aluminum sash case can be taken out. Lift the case, and
pull out the case.



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

a) Table 8-1 lists the wvalues of S2 and corresponding

addresses.

b) When a switch of S§2 is set to ON, the corresponding bit is
set to the level of “0".

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

Bl 16

Device address setting value

52 2°0421+22=7

(1) (2) (3)

Figure 8-1



Table 8-1

Listener address

Device number

12

Address switch

3

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

0
1
0
1
0
1
0
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"07" at the factory
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8.3.3 Available control command and bus line commands

Table 8-2
Control command
and Explanation
bus line command
{for hp BASIC) .
OUTPUT Specifies the listener address and sends program datas.
REMOTE Turns on the REMOTE indicator (red) and prepares for

receiving data when the listener adrress is specified.
If the key on the front panel is pressed in
this state, the REMOTE indicator is turned off and the
signal generator is set in local wmode to enable manual

operation on the front panel.

LOCAL LOCKOUT

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

The LOCAL LOCKOUT command is an universal command.

LOCAL Turns off the REMOTE indicator and sets the signal
generator in 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 control and bus line commands vary with the cemputer
to be used, refer to the instruction manuasl! of the specific
computer te be used.

8.3.4 Program code table

Set the measuring conditions for KSG4500T with the codes listed in
Table 8-3 GP-IB Function Setting Method.
Table 8-4 gives the program codes in alphabetical order, and Table 8-

5 list the codes are classified by function. 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 8-3 GP-IB Function Setting Method

Item Program code Data Unit

Frequency FR 00.0O |HZ,KZ,MZ,6Z
Output level unit

OQutput level EMF dBp EM - _—

Output level dBp pu —— —_——

Output level dBm DM —_— —_———
Output level AP Q0.0 DB

Qutput level OFF RO, ROF —— —_—

Output level ON R1, RON —_—— _———
Modulation

AM depth AM Q0.0 PC

AM depth AM 00.0 Vi

Amplitude modulation OFF AMS5, AMOF —_— -

FM peak frequency deviation FM Q0.0 XZ
* External frequency deviation | FE 0.0 KZ

{for two-tone modulation only)

Frequency modulation OFF FMS5, FMOF ——— ——

DC-FM (DC coupling) DC —_—— _———

Release of DC-FM AC _—— ———

External modulation ON STAM, SIFM —_—— _—
* Simultaneous modulation S21FM, FMS21 —_—— ———

(for two-tone modulation only)| S31FM, FMS31 - —— -
Modulation signal source 400Hz | S2AM, S2FM - —— —_
Modulation signal source 1kHz S3AM, S3FM —_—— _———
Special function Sp 00 —_—
Memory control

Memory recall RC Q0 ——

Memory store ST Q0 —_—

Note /! The mark "---" means an optienal itew.

2 The mark "OQO" mesns than the dara may be specifred with
one digit up to the maximum number of digits.

Fr Data must be expressed in fntegers or resgl numbers; It must
not be expressed in F format.

4: Alphabetic characters may be expressed in small letters.

5 See Item (5) of Article 4.7.3 "FN two-tone modulstion mode”
(page 43) for the ftems wmarked with "*”,




Table 8~4 GP-IB Program Codes
Alphabetical order
Program code Explanation Remarks
AC Release of modulation DC-FM Modulation signal source
switching
AM Amplitude modulation Function mode
AMOF Amplitude modulation OFF Modulation signal source
switching
AP Output level Function wmode
DB Output level Unit Unit
e Modulation DC.FM Modulation signal source
switching
DM Output level Unit dBm Unit
i) Output level Unit dBp Unit
EM Output level Unit EMF dBp Unit
* FE External freq. deviation setting | (Two-tone modulationnly)
FM Frequency modulation Function mode
FMOF Modulation OFF Modulation signal source
switching
FR Frequency Function mode
GZ GHz Frequency Unit
HZ Hz  Frequency, Modulation Unit
KZ kHz Frequency, Modulation Unit
MZ MHz Frequency Unit
PC Modulation in percent Unit
RC Memory recall Function mode
RO, ROF Output level OFF Function mode
R1, RON Output level ON Function mode
S1 External modulation ON Modulation signal source
switching
§2 Internal modulation 400Hz Modulation signal source
switching
S3 Internal modulation 1kHz Modulation signal source
switching
S4 Internal modulation 3kHz Modulation signal source
switching
S5 Modulation OFF Modulation signal source
switching
* §21 Simultaneous modulation §2 and S1| (Two-tonemodulationonly)
* §31 Simultaneous modulation S3 and S1| (Two-tone modulationnly)
* SP Special function Function mode
ST Memory store Function mode
0-29 Numeric value Data
- Minus sign Data
. Decimal point Data
% Modulation in percent Unit
Noter See Ttem (3) of Articie 4.7.3 "FN two-tone modulsrion mode” (page

43) Ffor the ftems marked with "™,



Table 8-5 GP-IB Program Code

Classified by function

Function Program code

Frequency FR
Output level AP
Output level OFF RO, ROF
Output level ON R1, RON
Modulation

Amplitude modulation AM

Frequency modulation M

Freq deviation setting FE (Two-tone mod. only)

External modulation ON St

Int. modulation 400Hz $2

Int. modulation lkHz 83

Modulation OFF S5

Ext. modulation 400Hz §21 (Two-tone mod. only)

Ext. modulation 1kHz $31 {(Two-tone mod. only)
Amplitude modulation OFF AMOF, AMSS
Frequency modulation OFF FMOF, FMS5

Modulation DC-FM DC

Release of DC-FM AC
Special function SP
Data

Numeric value 0-9

Minus sign -

Decimal point .
Unit

GHz GZ

MHz MZ

kHz KZ

Hz HZ

EMF dBp EM

dBp DU

dBm DM

dB DB

% PC or %
Memory

Memory recall RC

Memory store ST




8.3.5 Basic data setting method

100MHz carrier frequency, EMF 120dBp output level, 1kHz internal
modulation frequency, and 75kHz FM peak frequency deviation are to be
set.

In the following examples, HP 9816 is used:
Example 1:

OUTPUT 707; "FRIOOMZ, 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; "FRI10OMZ"
OUTPUT 707; "EMAP120DB"
OUTPUT 707; "S3FM75KZ"

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

Example 4: To set the output level at 120 EMF dBp
ay "EM, AP120DB" by "EM", "AP120DB"
Example 5: To set the output level at 100dBp

a) "DU, AP100DB" by "pU*, "“AP100ODB"

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

To set the internal modulation frequency at 400Hz and AM
depth at 30%

a) "S2AM3o0Z" b) "S2AM30PCY

c) "S2AM", “AM3OZ"

e

Example 7



Example

Example

Example

Example

10:

11:

To set external FM deviation 75kHz
a) M"SIFM75KZ" by "SIFM", "FM75KZ"

Note : S1 only is invalid.
To turn off modulation
a) M“AMS5" b} "AMOF"

c) MFMS5" d) "FMOF"

To recall memory address "36"
a) "RC36"

To store data at memory address "36"
a) "ST36"

8.3.6 Connector pin allocation diagram

D101
D102
DIO3
DI04
EOI
DAV
NREFD
NDAC
IFC
SRQ
ATN

Shield

/9

1 13 DIO5
271 [14} DI06
3] 15 DIO7
41 L6l DIO08
51 A7l REN
6] [18] DAV ground
71 19 NRFD ground
8] [20} NDAC ground
(9] [21] IFC ground
10] 272} SRQ ground
11 [23] ATN ground
12 |24 Logic ground

N

i
o
o
=
Lo 1
[4-]
oo
i
o]



8.3.7 Reference (Program example)

An example of a program for HP 9816 is given below.

This program is

to set the data of frequency, output level, and modulation factor, to

store the data into the signal generator ({(memory "00" - "09"), and to

recall the data from it.
may not be the best one.

This program is just for reference, and it
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.

10

20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180

190
200
210
220
230
240
250

Dev=707

Frequency=100*1.E+6

Freqstep=10*1.E+6

Level=120

Levelstep=-10

Fm=75

Fmstep=-5

CLEAR Dev

WAIT 2

OUTPUT Dev;"RIM

QUTPUT Dev; Lev; “AMSS5"

FOR N=0 TO 9
Freq=Frequency+Freqstep*N
Lev=Level+Levelstep*N
Fmlev=Fm+Fmstep*N
OUTPUT Dev;"FR";Freq/1.E+6;"MZ"
OUTPUT Dev;"EMAP";Lev;"DB"
OUTPUT Dev;"S2FM";Fmlev;"KZI"

OUTPUT Dev;"ST";N
NEXT N
FOR N=0 TO 9
OUTPUT Dev;"RC";N
WAIT 2
NEXT N
END

Interface select code

* 100 + Device address
100Hz

10Hz

120dBp

— 10dB

75kHz

— 5kHz

Clear selected device

Output level ON
Turn off AM modulation

Set frequency

Set output level

Set 400Hz internal
modulation frequency and
FM deviation

- Store data into memory

Recall data from memory



(N

9. ACCESSORIES
{Optional)

Dummy antenna

SA 100 Test loop (Loop antenna)

SA

SA

SA

SA

SA

SA

SA

11

115

150

151

152

153

154

Medium/High frequency band, generate for standard field
Frequency range: 100kHz to 30MHz
BNC type 50Q Unbalanced type

Dummy antenna for single signal, FM receiver
BNC Open‘type 50Q2:75Q Unbalanced type

Dummy for single signal, FM receiver
BNC Load type 50Q:300Q2 Balanced type

Band aplitting filter for AM, FM receiver {selector type)
Frequency range: DC to 130MHz
5002 :50Q Load type

Dummy antenna for car radio
Frequency range: 50kHz to 200MHz
AM 50Q:80Q

M 50Q:75Q Load type

Dummy antenna for car radio
Frequency range: 50kHz to 200MHz
AM 500 :80Q

M 50Q2:75Q Open type

OQutput adaptor for Test loop/Dummy antenna switch
Frequency range: DC to 200MHz

AM 50Q2:50Q

FM 50Q2:50Q

Qutput adaptor for Test loop/Dummy antenna switch
Frequency range: DC to 200MHz

AM 502:50Q

M 50Q2:75Q
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SA 234

SA 235

Coaxial

SA 500

SA 510

SA 520

SA 550

SA 556

SA 570

Impedance transformer
Frequency range: DC to 230MHz
BNC type 50Q:75Q Open type

Impedance transformer
Frequency range: DC to 1.6GH=z
N type 50Q:75Q Open type

and special cables

Shielding cable
RCA~RCA pin plugs

For RANGE OUTPUT control signal, option

Dump cable
4pin-14pin connectors
For KSG series, option

Synchronized timing cable for memory

l4pin-l4pin connectors

For KSG3100 to 3210, 4100 to 4700, option

RF cable
BNC(P)-BNC(P) connectors 50Q
For KSG4100 to 4300, accessory

RF cable
N{P)-N{(P) connectors 50Q
For KSG4500 to 4700, accessory

RF cable

BNC(P)—BNC(P) connectors 75Q
For KSG3100 to 3210, accessory

RG-58A/U

5D-2W

3C-2v

Length 0.8m

Length 1.5m

Length 0.3m

Length Im

Length Im

Length 1m
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