SAFETY PRECAUTIONS

GENERAL

This instrument has been designed and tested
to ensure reasonable personal protection and
protection of the surrcunding area against
damage, and has been supplied in a safe con-
dition. The follewing grecautions must be ob-
served by the user to ensure safe operation
and to retain the instrument in a safe condi-
tion.

BEFORE SUPPLYING POWER

Verify that the instrument is set to suit the
available mains voltage and that the correct
fuse is instalied.

PROTECTIVE EARTH

The protective earth of the instrument must
be connected to the earth before connecting
the instrument to the product input or output
terminals, A protective ground connection by
way of the grounding conductor in the power
cabie is essential for safe operation.

The plug shall only be inserted into a socket
outlet provided with a protective earth con-
tact.

SAFETY SYMBOLS

& Instruction manual symbol: The in-

strument will be marked with this
symbol when it is necessary for the
user 1o refer 1o the instruction
manual for safety,

HMigh voltage symboi Dangerous
“} voltage exceeding 1kV is indicated
Vo by this symbal,
|

Protective earth terminal.

| warNING ine WAR ’?. sign is
% heading of the require-

mentfs} that shouid be ob-
served to avoid “personal
or fire hazards.

: CAUTION 1 .Th?_‘ CAUT'ON‘ sign feads

e :  the precaution(s) that
shouid be observed to
avoid damage or destruc-
tion of the instrument.

POWER SQURCE

This instrument is intended to operate from a
mains supply that will not be more than 250
volts rms.

For suitable voliage selection, see the INSTAL-
LATION paragraph in this manual.

HAZARD ARISING FROM LOSS OF
GROUND

The protective action must not be negated by
the use of an extension cord without protec-
tive conductor.

If this instrument is to be energized via an au-
totransformer for voltage reduction make sure
the common terminal is connected o the
earth terminal of the power source.

DAMAGE IN TRANSPORT OR STORAGE
Whenever it is likely that protection has been
impaired, for example as a result of damage
caused Dby abnormal stresses in transport or
storage, the instrument shall be made inoper-
ative and be sacured against any unintended
operation.

USE OF PROPER FUSE

Use only the fuse of correct type, voltage rat-
ing and current rating as specified in the IN-
STALLATION paragraph in this manual.

REMOVAL OF COVERS

Removal of covers is likely to expose live parts
although reasonable precautions have been
taken in the design of the instrument to shield
such parts.  The instrument shall be discon-
nected from the supply before carrying out
any adjustment, replacement or maintenance
and repair during which the instrument shall
be opened. if any adjustment, maintenance or
repair under voltage is inevitable it shall only
be carried out by a qualified personnel wha is
aware of the hazard involved.

DO NOT OPERATE IN EXPLOSIVE AT-
MOSPHERES

To avoid explosion, do not operate the instru-
ment in an expiosive atmasphere,






L\!ARNING

Dangerous voltages exist at several points in this instrument.
Internal servicing must be performed by qualified service personnel.

Disconnect the power cable from the power source before removing the covers.

When servicing with power on, particular care must be paid to avoid personal injury.
After removing the covers with the power cable disconnected, mount the instrument
on the bench securely so that the portion to be serviced is easily accessible. Then
connect the power cable and turn the power on. Do not touch exposed connections
or components white the power is on.

Do not service alone. Do not perform internal service unless another person capable
of rendering first aid and resuscitation is present. )
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SECTION |
GENERAL

1-1 DESCRIPTION ‘ :

The model VP-8122A is a standard signal generator which provides a remote control function
and generates CW, FM, AM, and mixed AM- FM signals in the 10 kHz to 280 MMz range. This
instrument has an FM stereo modulator based on the FM stereo broadcasting system as well as an
AM stereo modulator based on the AM stereo C-QUAM system (Motorola system) built in.

A frequency between 140 and 280 MHz is the directly generated fundamental wave. A signal
in the 10kHz to 35 MHz range is generated by heterodyne down-conversion, 1/4- and 1/2.
dividers are provided to generate a signal in the range of 35 to 70 MHz and 70 to 140 MHz,
respectively. '

The model VP-81224 may also be defined as a synthesized signal generator. The instrument
generates a precise Rf frequency that is always phase-locked to the built-in reference crystal
oscillator. The frequency resolution is 10 Hz (RF = 140 MHz) or 20 H2 (RF > 140 MHz). In the AM
sterec mode with RF 2 MHz or less, however, the resolution is 1Hz. The AF function directly reads
increment and decrement from the Currently designated reference frequency. The response time
required for switching frequencies is 70 ms or less,

An output level can be set in the ranges of -133 to 419 d8m (50 () and ~134.8 to + 17.2
dBm (75Q). The output level resolution is 0.1 dB. Units can be selected out of seven; dBm, dB.v,
mV, and »V {(500/75 0 matched) and dB .V EMF, mV EMF, and #N EMF (open end). The AdB
function directly reads increment and decrement from the designated reference output level,

The model VP.8122A provides a modulation of FM, AM, and sterec waves obtained from the
built-in stereo modulator. An RF frequency of 2 MHz or less can be modulated with the C-QUAM
system, one of the AM stereo broadcasting systems, while that exceeding 2 MHz can be modulated
with the FM stereg broadcasting system.  Also the instrument provides an mixed AM-EM
modulation by combining an internal and external modulation signat. For more information on
the stereo modulator, refer to the following paragraph.

The instrument has the assorted preset function which stores up to 100 sets of parameters for a
frequency, output level, modulstion status, and external control output signal.  The stored
parameters can be recalled as desired,

Battery backup is available 50 that the state set with panel operation is retained even after the
power has been turned off.

The GP-IB and external control interfaces are provided as a standard remote function for the
VP-8122A,

1-2 FM STEREQ MODULATOR
{1) FM stereo broadcasténg
As outlined in Figure -1, a broadcasting using the carrier suppression AM-FA system s

generally called an FM stereo broadcasting.  This system was established by fFeC (Federal
Communications Commission) and EBU (European Broadcasting Union), and is now submitted to
the Radio Regulatory Council of the Post and Telecommunications Ministry.  Though established
by FCC originally, the SCA (Subsidiary Communications Authorization) indicated by a dotted line
in the figure is considered by EBU as a traffic information transmission signal.  This frequency
range is called the second sub-channet in Japan.






The VP-8122A contains the functions of both a stereo modulator and standard signal

generator, as shown in Figure 1-1,
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Figure 1-1 Outline of FM stereo broadcasting

(2) Moduiation mode
Eight types of modutation modes are available,
(a) Modulation off
Both a main- and sub-channet signal are turned off.
{b) Monophonic

Without stereo modulation, only 8 main-channel signal is generated. The PILOT
twrned off,

As a test tone, an internal AF signal or an externally supplied sine wave rangi
50Hz to 15kHz can be used.

{c} L=R mode
The same test tone is applied to both L and R inputs shown in Figure 1-1 at t

|

generator

signal is

ng from

he same

phase to generate a composite stereo signal. The resultant signal composes of the main-

charnel signal component only.

As a test tone, an internal AF signal or an externafly supplied sine wave rangi
50Hz to 15kHz can be used.

ng from






{d) L mode
A test tone is applied only to the L input in Figure 1-1 to generate a composite stereo
signal.  The resultant signal composes of the main- and sub-channel signal components with
the same level,
When demodulated in a stereo receiver, the signal appears only at the L channel.
As a test tone, an internal AF signal or an externally supplied sine wave ranging from
50Hz to 15kHz ¢an be used.
(e) R mode
On the contrary to the L mode, a test tone is applied only to the R input in Figure 1-1
to generate a composite stereo signal.  The resultant signal has the same composition as in
the L mode. .
When demodulated in a stereo receiver, the signal appears only at the R channel.
As a test tone, an internal AF signal or an externally supplied sine wave ranging from
50Hz to 15kHz can be used.
(f) L= ~R mode
The same test tone is applied to both L and R inputs in Figure 1-1 at the reversed
phase to generate a composite stereo signal. The resultant signal composes of the sub-
channel signal component only.
As a test tone, an internal AF signal or an externally supplied sine wave ranging from
50 Mz to 15kMHz can be used.
{g) INT L-EXT R mode
An internal AF signal is applied to the L input in Figure 1-1 and an externally supplied
signal to the R input to generate a composite stereo signal.
(h} EXT L, R mede
Externally supplied signals are applied to the L and R input in Figure 1-1 to generate a

composite signal. Applying a left and right speech signal generates a pseudo stereo
broadcast wave,

(3) PILOT signal

The 19kHz PILOT signal can be turned on/ off independently and used to specify a signal
level ratio. When the modulation mode is set to monophonic, however, this signal is turned
off,

(4) Pre-emphasis

The VP-8122A provides the main- and sub-channe! with the pre-emphasis feature. The time
constant can be selected out of 25 #S, 50 s, and 75 4.

The pre-emphasis feature of this instrument shows the same level for pre-emphasis on and
pre-emphasis off in the flat zone below 400 Hz. Thus increasing the frequency of a test tone
causes both main- and sub-channel signal to be saturated.  When turning the pre-emphasis
feature on, be sure to specify the level ratio between 2 main- and sub-channel signal so that
they are not saturated.

{5) SCA input

The VP-81224 is equipped with an SCA input terminal. When the SCA key is turned on, an
input signal applied to the SCA input terminal is multiplexed with a composite stereg signal.
An 5CA input signad equals the level ratic of 10 % at about 0,56 Vp-p.






1-3 AM STEREQ MODULATOR
(1) AM sterec system

The basic block diagram of AM stereo is shown in Figure 1-2. The VP-8122A has a built-in
modulator using the AM stereo (C-QUAM) system, which was developed by Motorola. Figure 1-
3 shows the block diagram of the C-QUAM system. This system cross modulates the carrier
with a sum signal and difference signal, and excludes AM components from the cross
modulated wave to obtain a new carrier, which then amplitude modulates with the sum signal.

{2) Moduiation mode .

Modulation with an external L and R signal, and modulation in L=R mode (main-channel
only), L mode, R mode, and L= ~R mode (sub-channel only) with an external or internal test
tone are available.

The main-channei is amplitude modulated in the range of 0 to 100 %, while the sub-
channel is modulated to the degree which s automatically specified depending on the
modutation mode.

A main-channel signal allows for a negative peak clipper.

ANT ANT
L L+R : L+R
O — - —
{_R Modu- Demo- L-R L
Matrix lator = RF/IF p~| dulator i Matrix
i Trans- Receiv.

Pilot signal @__ Pilot signal

Figure 1-2 Basic block diagram of AM stereo
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Figure 1-3 C-QUAM system






GENERAL

1-4 FEATURES

Given below are main features of the instrument.

(1) Wide band and high output level

The VP-8122A provides the high output level of 19 dBm (50 Q) or 17.2d8m (75Q) in the
wide frequency range of 10kHz to 280 MHz.

(2) Built-in stereo modulator

A built-in FM stereo modulator and AM stereo modulator are available. Thus this
instrument alone can generate a stereo modulation wave which is used to test and measure a

receiver for FM stereo broadcasting as well as that for AM stereo broadcasting with the C-
QUAM system, '

(3} High stability

(4)

An RF output signal is always phase-locked to the built-in crystal oscillator and kept in #2
x 10-8 stability.
High S/N ratio and tow distortion factor

in the frequency ranges of 10.7 +1MHz and 76 to 108 MiHz, the FM component of residual
modulation (S/N} is 90 dB or more, and the FM distortion factor is kept below 0.01 % so that
the instrument is usefu! for testing & high performance FM stereo tuner.

{5) &F and AdB direct reading functions

The AF function displays the relative value of an RF frequency as an increment and
decrement from a given reference value. The AdB function displays the relative value of an
output level as an increment and decrement from a given reference value,

(6} Continuous control of output level

An output level can be decremented continuously from a desired value by 0.1 dB steps
within the range of 0 to 10dB. This feature is usefu! for test and measurement in which a
signat shouid not be interrupted momentarily to change its output level.

{7) Assorted preset memaory

The instrument stores up to 100 sets of parameters for a frequency, output level, and
modulation status. The stored parameters can be recalled as desired.

(8) Modification of cutput signal parameters

The instrument modifies any digit of the parameters for an RF frequency, output level, and
modulation status with the two rotary knobs, one of which is for an output level and the
other is for a frequency, output level, and modulation degree.

{9) Remote control

The instrument is equipped with the GP-iB and external contro! interfaces at standard.






SECTION I
SPECIFICATIONS

2-1 FREQUENCY (RF)

{1} Range 0.C1 to 280 MHz
{2) Band division and resolution

Band RF frequency range (MHz) Resoiution (Mz) Note
140.00002 o 280.00000 20
70.00001  te 140.00000
35.00001  to  70.00000 i0
1 0.01000 to  35.00000
0.010020 to 2.600000 1 In AM stereo mode
(3) Switching speed 70 ms or less {Te be within 100 Hz of final frequency)
Processor : {15 ms or less)
Frequency setup : {55 ms or less)
(4) Accuracy 1 2x10-6 & 1digit
(5) internal reference oscillator
Aging rate ; 22 % 107/ week
Temperature effect : 2 x 10-6(10 to 35°Q)
2-2 QUTPUT
(1) Range
Output impedane 500 - =133 to +19dBm (0.05 4V to 2 V)
Cutput impedane 750 - - 1348 to +17.2dBm (0.5 ;v to 2V}
{(2) Resolution 0.1 de
{3) Accuracy 2 1.dB (When output level 2 - 113 dBmj}
+

1.5dB (When output level < - 113d8m)
0.5dB (When output level 2 113dBm)

1 0.7dB {(When output level < — 113 dBm)
(5} Flatness ' Within %1 d8 {output level at + 8 dBm)
{6} Impedance SC /751,

(4) Attenuator step accurcy

i+

VSWR % 1.2 (When 50 (¢, outpul level = +8dBm)

{7) Radiation With the receiver sensilivity set at 1.0V, a 25mm 2-turn
loop feeding the receiver cannot detect a signal at a
distance greater than 25 mm from generalor.

(8) Units dBm, d8;V, dB.V EME,

mV, gV, mV EMF, V EMF






2-3 SPECTRAL PURITY
(1) Spurious output signals
(a) Harmonics (2ng, 3rd)
8and 1(0.01 to 35MHz) = 30dBc (When output level > + 13 dBm)
- 40 dBc (When output level 5 + 13 dBm)
Bands 2 to 4
(35.00001 to 280 MHz) - - 30dBc (When output level = + 13 dBm)
{b) Non-harmonically related { £ 10 kiz or more offset from carrier): - 60 dBc
(2) Residual modulation
{a}) FM component (as 5/N relative to 75kHz deviation with 1 kHz modulation frequency)
@ 90dB or more (10.7 MHz 1 MHz, 76 to 108 MHz)
@ 80dB or more (Bands 1 to 4; 0.3 to 280 MHz)
Post-detection BW: 50 Hz to 15 kiHz
Be-emphasis: 50 s
(b} AM component (as 5/ N relative to 30 % AM with 1kHz modulation frequency}
@ 85d8 or more (Band 17 0.4 10 1.7 MHz)
2 604dB or more (Bands 1 to 4; 0.15 te 280 MHz)
Post-detection BW : 50 Hz to 15 kHz
(Beat components exciuded)

2-4 MODULATION (common items)

(1) internal modulation frequency 400 Hz, 1 kHz within +3 %
! '_1') External modufation input impedance 10 kG, spprox,
U3) External modulation input voltage I Vpeak, approx.

{4) FM and AM mixed modulation
The instrument has two modes of the mixed modulation.  Fach mode has four kinds of
combination,

{a) FM mono and AM mono
@ FM mono (EXT) and AM mono {INT)
‘2 FM mono (INT) and AM mono {EXT)
3 M mono (EXT) and AM mono (EXT)
@) FM mono (INT) and AM mono {INT)
(b) FMI stereo and Am mono
D FM stereo {EXT} and AM mono {NT)
2 FM stereq (INT) and AM mono (EXT)
S M stereo (EXT) and AM mona (EXT)
4 FM stereo {INT} and AM monc {INT}






2-5 AMPLITUDE MODULATION
(1} Band division and resolution

Mode Range Resolution
0 to 99.5% 0.5%
MONO
100 to 125¢% 1%
Cthers 0 to 125% 1%

(Output level £ + 13 dBm, RF frequency 2 0.15 MHz)

(2) Accuracy (with 1kHz modulation frequency)
(0,04 x rdg +2)% (Modulation degree = 80 %, Band | . 0.4 10 1.7 MHz)
2(0.06 x rdg +2)% (Modulation degree = 80 %, Bands 1 to 4: 0.15 to 280 MHz)
(3) Distortion factor {with 50 Hz to 15 kHz post-detection BW, and 1 kHz modulation frequency)

Distortion (%)
Band
0to 30% AM | 30 to 60 % AM 60 to 80 % AM
0.1 or less 0.5 or less 1 or less 1{0.4 to 1.7 MHi)
toor less 2 or less 3 or less tto 4 (0.15 to 280 MHz)
{Beat components excluded)
(4) Incidental FM {at 30 % AM, with 1 kHz modulation frequency)
75Hz or less (Band 1: 0.4 t0 1.7 MHz}
200 Hz or less {(Bands 1 to 4, 015 to 280 MHz)
{5) External modulation frequency response (with reference to 1 kHz, Maximum allowablea

modulation degree is up to 2% of carrier frequency for 30 % AM)
T Within £ 14d8 in the range 20Hz to 10kHz. (MONO, RF 20.15 MHz)
2 Within +1dB in the range 50HMHz to 10kHz. {Qther than MONO, 0.2 MHz 7 RF < 2 MHz)

26 FREQUENCY MODULATION (FA)
{1) Frequency deviation and resolution

Range Resolution
100 to 300 kHz 1kHz
10.0 to 99.9kH2 100 Hz
0.00 to 999 kM2 0 Hz

Performance-guaranteed maximum deviation in band 1 is up o 25% of carrier frequency.
(2} Accuracy . {008 x rdg + 1 digit)






(3) Distortion factor

At 1 kHz rate and 75 kHz deviation, with post-detection BW of 50 Mz to 15kHz and with 50 us

de-emphasis:

Distortion factor (%) Band
0.5 or fess _ 4 (140.00002 to 280 MHz)
0.1 or less 1103 (0.3 to 140.00000 MHz)
0.01 or less (10,721 MHz, 76 to 108 MiHz)

(4) Separation for MPX stereo signal

At 100 % modulation {67.5 kHz deviation), with 1 kHz modulation frequency ;

60 dB or more (76 to 108 MHz)}
{5) Incidental AM

At 75 kHz deviation, with 1 kHz modulation frequency ;

0.5% or less (10.7 +1 MHz, 76 to 108 MHz)
(6) External modulation frequency response

AC mode (MONO, 20Hz to 100 kHz, with refererce to

@ Within +1d8 (0.3 to 280 MHz)
@ Within $0.3dB (76 to 108 MHz)

tkHz)

AC mode (Cther than MONO, 20Hz to i5kHz, with reference to | kHz)

Within +1d8

-7 AM STEREQ

© (1) Stereo system : C-QUAM (Motorola)

{(2) RE frequency

Performance-quaranteed range : G.ZOOOOO to 2.000000 MHz

{(3) Residual modulation

(a) AM component {as S/ N relative to 50 % main-channel modulation with 1 kHz modul

frequency): 65dB or more
Post-detection BW : 50 Mz to 10 kH7

(b) PM component (@s S/ N relative to 50 % sub-channel medulation with

frequency): 54d8 or more
Post-detection BW : 50 Hz to 10 kHz
{4} Main/sub-channel signal, modulation mode

Description

Pilot signal modulation

Stereo modulation with a
single signal

Monophonic modulation

Meodulation mode | Mod. signal source

OFF -

L=R INT/EXT R

L INT/EXT R

R INT/EXT R

L= -R INT/EXT R

MONG INT/EXT R

Leh D EXT L

EXT LR Rch i EXT R

sereo modulation with
axternal two signals

ation

t kHz modulation






(5} Main-channe! modulation

Kind of modulation : AM

Setting range: 0 to 100% (Output level =13 dBmj)

Display range : 0 to 125%

Resolution : 1.0%

Accuracy . t {0.05xrdg +2) % (Modulation degree: 0 to 99 %)

Distortion (Post-detection 8W : 50 Hz to 10 kHz, modulation frequency: 1 kHz);

0.2% or less (Modulation degree: 50 %)
{6} Sub-channe! modulation

Kind of medulation : ' PM

Setting range: 0 to 100% (100 % = *459

Display range: 0 to 125%

Resolution : 1.0%

Accuracy ; ' 1 (0.05xrdg + 2) % (Modulation degree: 0 to 99 %)

Distortion (Post-detection 8W : S0 Hz to 10 kHz, modulation frequency : 1kHz):

1% or less (Modulation degree: 50 %)
(7) L, R modulation

Setting range : 0t 80%
Resolution : 1.0%
Accuracy E{0.05xrdg+2) %

Distortion (Post-detection 8W : 50 Hz to 10 kHz, modulation frequency : 1 kHz):
1% or less (Modulation degree: 50 %)
(8) Crosstalk
{a) Main to sub-channel (at 50 % modulation with 1 kHz modulation frequency}: 40dB or more

{b} Sub to main-channel (at 50 % modulation with 1 kHz modulation frequency): 46 dB or more
{¢) Separation

@ 36d8 or more (Modulation frequency : 400 Hz to 4 kHz)
@ 26dB or more (Modulation frequency : 100 Hz to 7.5 kHz)
{9) Pilot signal
Frequency : 25 Hz
Fregquency accuracy 1% or less
Modulaticn degree range : 0.0 to 10.0% (Display range: 0.0 to 12,5 %)
Resolution 0.1 %
Modulation degree accuracy : F00Sxrdg+ 2} %
(10} Negative peak clipper
ON/OFF cantroi : Possible
Setting value : 95 %, Variable over *+5%






2-8 FM STEREO

{1) RF fregquency range: 2.00001 to 280 MiHz
~ (2} Main/sub-channel signai, modulation mode

Modulation mode | Mod. signal source Descriotion
QOFF - Pilot signal modulation
L=R INT/EXT &
L INT/EXT L Stereo modulation with a
R INT/EXT L single signal
L= ~R INT/EXT ¢
MONQ INT/EXT L Monophenic modulation
N e s Leh: INT ?ttereo ‘moddulatiton u:it{h
TL- al and external {wao
Reh: EXT R mernat 8 "
signals
EXT L R Leh EXT L Stereo moduia‘tion with
Reh  EXT R external two signals
(3) Signal level ratio (M +$ variabie)
Ranges: Oto 114% (Except modulation mode MONO)
0to 127% (Modulation mode MONQ)
Resolution : 1%
Accuracy ; 5%

Composite output {Modulation mode : other than MONO)

Level setting range : 0.0 10 8.99Vp-p at open end

Resolution : 001 Vp-p

Accuracy : 5%

Output impedance - Approx, 751
(S) Stereo separation 60 dB or more (at 90 % level ratio}
{6} Distortion ; 0.01%
(7) SIN: 90dB or more (at 100 % level ratio)
(8) 38kHz subcarrier leakage : - 50 dB or tess

(9) Pre-emphasis : 25 15, 50 45, 75 45, OFF

(10} Pilot signal (Modulation mode : other than MONQ}

Frequency : 19kHz
Frequency accuracy : 1 Hz

Level ratio range : 0.0 1o 19.95
Resolution : 0.11%
Accuracy . Eag






(11) 19 kHz . output{Sine wave synchronized with the pélbt signal. Modulation mode : other

MONQ)

Output level

Cutput impedance
(12) SCA signal

Frequency range:

input level :

input impedance :

2-9 PRESET FUNCTION

Approx. 1Vrms
Approx. 1k

20 tc 99 kHz * 1 dB (with reference to 57 kHz)

0.56 Vp-p{0.2Vrms), equivalent to 10% level ratio

Approx. 10kn

than

Assorted preset: Stores and recalls a set of frequency, output level, modulation status {such as
AM /[ FM, INT/EXT signal, modulation mode, modulation degree, on/off and
external control output signial).

Up to 100 assorted data can be preset,

2-10 GP-1B CONTROL

(1} Has basic listener/ talker, listen-only / talk-onl

(2) Interface functions

v, remote/local, and device clear functions.

Function Code Description
Source handshake SH1 Complete capability
Acceptor handshake AH1 | Complete capability
Talker T7 Basic tatker, talker release by MLA, talk only
Listener L3 Basic listener, listener release by MTA, listen only
Service request SRO | No capability
Remote /iocal RL1 Complete capability
Parailel poll PP | No capability
Device dear DCT | Complete capability
Device trigger DTO | Mo capabitity
Controller o No capability

2-11 EXTERNAL CONTROL INTERFACE (EXT CONTROL 1/ 0}

(1} Remote sequential recall

(2) Remote modify
Remote direct recail
Control output

Data read
Relay drive output

)

)

)} Print out of memory contents {list cuilput)
)

)






SPECIFICATIONS

2-12 QTHERS

(1) Mains voltage WNOV:80V to 110V
120V 108V to 132V
230V 1198V to 244V
240V 1216V to 250V

{2) Mains frequency 50/60Hz
(3) Power consumption 90 VA or less
" {4) Dimensions 426 mm (W), 99 mm (H), 400 mm (D)
{Knobs, connectors, handle and feet excluded)
{5} Mass Approx. 15kg
(6) Limit range of guaranteed performance Temperature 10 to 35°C
Relative humidity: 20 to 85 %
(7) Limit range of operation Temperature ; 0 to 40°C
Relative humidity: 20 to 90 %
(8) Storage and transportation Temperature : ~ 20 to 70°C

Relative humidity: 20 to 90%

2-13 ACCESSORIES FURNISHED
~Power cable






SECTION [Ii
INSTALLATION

3-1 POWER REQUIREMENTS oy

The model VP-8122A can be operated from any power source supplying 100V, 120V, 230V and
240V {nominal values), 50 or 60 Hz. Power consumption is S0 VA or less.

]WARN!NG

Before connecting AC power 1o the instrument, be sure it is set for the proper mains voltage
and is properly fused as indicated on the rear panel. {See figure 3-1 below.)

Voltage selection switches (shown set for 230V)

NOMINAL
VOLTAGE

NOMINAL RANGE
100V 90- 110V
120V 108- 132V
230V 198244V
240V 216-250v |

Figure 3-1 Voltage selection

3-2 MAINS VOLTAGE SELECTION

Refer to figure 3-1 Se the NOMINAL VOLTAGE swilchas to the setting (100V, 120V, 230V or

240V} that corresponds to the mains voltage o be used. The voltage must be within the range
noted on the rear panel and in Figure 3.1
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3-3 FUSE iy
Verify the proper fuse is installed in the fuse holder. Ratings of the fuse are noted on the rear
pane! and listed below.

WARNING
Nominal voltage Fuse

Make sure that only fuses with the recuired
100V 250V ; £ P

rated current and of the specified ype are
120V 1.25 A used for replacement. The use of make-shift
230V 250V fuses and shortcircuiting of fuse holders are
240y 0.63 A prohibited.

3-4 POWER CABLE

The VP-8122A is equipped with 3 detachable power cable assembly. The type of the clug
shipped with each instrument depends on the country of destination,
types of power cables available.

Figure 3-2 illustrates four

To order a power cable, include the instrument model number, Instrument 1D number, and the
cable type shown in Figure 3-2.

Address the order to the dealer or representative from which you
purchased the instrument.

125V 250V
OPERATION : < OPERATION

S
1 q\ld
A-3P type
250V 250V
OPERATION OPERATION

AS-3P type 85-3P type

Figure 3-2 Power cables







INSTALLATION

3-5 INTERCONNECTIONS

Plug the power cable into a properly grounded 3-wire receptacle before connecting the
instrument to other equipment.  The interconnections are made with input / output coaxial
connectors on the front panel and RCA-type pin connector GP-I2- connecior, EXT CONTROL H/Q
connector, and coaxial connector {option) on the rear panet,

All outer metal shells of coaxial connectors and RCA-type pin connector are directly connected
to the chassis and frame of the instrument.

No hazardous voltage wili appear on any pin of all types of connectors. The multi-pin rear
panel connectors, GP-18 and EXT CONTROL 170, should only be connected to the control devices
meeting the specifications of the instrument. See sections V through VIl of this manual.

Use the dedicated cable, VQ-023H10 for connecting the EXT CONTROL 1/ 0O connector of the
instrument with a printer for memory list output. Otherwise it may result in failure.

Never apply reverse power to the coaxial output connectors or a failure may occur.

3-6 MOUNTING ON A BENCH

The instrument has plastic feet and a fold-away tilt stand. The tilt stand raises the front of the
instrument for easier operation of the front panel contrals.

Stacking with other instruments may be allowed only when it does not cause degradation of
the performance due to interference such as vibration or electromagnetic induction.

3-7 RACK MOUNTING

If the instrument is rack mounted, & set of rack mount kit is required. The kit can be

assembled easily and suited to 480 mm wide racks conforming to JiS € 6010. (Rack mount kit : VQ-
CegH1g)

3-8 BATTERY
The battery for memory backup gets automatically charged during operation of the instrument.

When, however, using the instrument for the first time or after more than & month interval, turn
the power on the eight hours or more.

3-9 OTHERS
(1} Ambient temperature

The instrument can be operated within the temperature range of 0°C to 40°C.  For fully-
Guaranteed performance, use the instrument in the range of 10°C lo 35°C.
{2) Warm-up

Allow a warm-up period of at least 15 minutes before measurement.
{3) EMI PREVENTION :

When the GP-IB connector is not used, cover the connector with the attached shield cap prior
to operation of the instrument.






SECTION |V
OPERATION

4-1 GENERAL

This paragraph describes the basic panel operation procedures of the VP-8122A.  The basic
operation of the standard signal generator includes: (1) RF output signal frequency setup, (2} RF
output signal output level setup, (3) AM/FM modulation status setup, (4) AM/EM stereo setup, (5)
main- and sub-channel signal setup, (6) PILOT signal setup, and (7) 5CA signal setup. In addition to
these operations, the VP-B122A provides the preset memory function. As a remote control
interface, the GP-I8 and EXT CONTROL 1/0 are available.

The first portion in this paragraph contains an overall description of functions specific to this
instrument, as well as definition of the terms used in this instruction manual. The second portion
contains a brief explanation of the operation panel followed by the operation procedures for each

function in the order below. The GpP-Ig program codes for each operation are given in the
corresponding paragraph,

4-4 RF frequency 4-12 Main- and sub-channe signal of FM stereo
4-5 Qutput level . 4-13  FM pilot signal

4-6 Continuous contre! of output level 4-14 Total FM deviation

4-7 Amplitude modulation {AND) 4-15 Pre-emphasis

4-8 Main- and sub-channel signal of AM stereo 4-15 SCA signal

4-9 AM pilot signal 4-17 Composite signai output fevet

4-10 Negative peak clipper setting 4-18 Assorted preset memory

4-11 Frequency modulation {FI) 4-19  Auto sequence of assorted preset memory

The items common to all GP-18 functions are explained in Sections V and VI, and the EXT
CONTROL 1/ 0 interface functions are in Section VIL The lists of the GP.18 program codes and
Brror codes are given at the end of this manual.

4.2 SPECIFIC FUNCTIONS AND TERM DEFINITION
{1} Assorted preset memory

This function stores an RF frequency, autput level, modulation status, and stereo status in a set
in the memory, and recalls the set at a time as desired. Once recalled, any parameter can be
modified at will. The generator accommodates Up o 100 sets of parameters.
(2} Auto sequence

This function sequentially recalls the assorted preset memory contents at a desired time interval,
(3) Error code display

To warn that an erronecus operation or g setting beyond the specified range i found, the ERR
light of the MEMORY ADORESS readout is turned on and an error code indicating the iype of the
error is displayed as a two-digit number.  The arror code remaing displayed until the next

operation is executed. The description of error codes is given in each operation involved, and a
list of the codes is also provided at the end of this manuyal.
{4} Total F deviation

Total FM deviation stands for a sum of M+ level ratio and PiLOT level ratio in FM stereo.






(5) Expression of the operation pane) according to categories

The controls and indicators on the operation pane! are expressed as shown in the following list.
‘Brief explanations of the categories 1 to 7 are given.  For functions of the controls, see the
' paragraph 4-3 or iater, ' ‘

Expression of the operation panel according to categories

Category | Appearance on the front panel Sxpression in text |Expression in Pheretion example
FREQ
1 e FREQ key FREQ
Key Key light
(a) | MHz key MHz
, L
dBm
(D) | dBm
fue |
57O < Blue letter (a) | reL RCL
; .
RCL (b) | <RCL> STO key
Elue letter (2) | DATA key

.

or!?’key

=N
ey

~: m
mm

{bﬂ <7> REF key REF
AMPTD
AMPTD knob Knob 7 steps
5 CW . dockwise {CW3}
™~ Knab CCW: counterclockwise {CCw)
N L
Tk ‘
400 (1K)

6 / INT key 400
INT ¢
(x)

Indication light

MODULATION

- FM deviation
\ LED indicator

Indication light







OPERATION

Category 1:  This key has one function. Though the key light is not expressed in the list, it is
expressed in text as required.

Category 2:  This key has two functions of MHz and d8m.
The MHz key shown in item (a} means that the key is used as MMz or called as a
general term independent of functions.
The dBm key shown in item (b) means that the key is used as dBm.

Category 3:  This key is used as the RCL key shown in item (a} in normal operation,
The <RCL> STO key shown in item (b) means that the key is used as the $TO key
when the function shifts from the RCL key to the STO key with the SHiFT key (see
the paragraph 4-3), In the expression in operation examples, RCL is rot expressed.

Category 4 This key is used as the [7] key shown in item (8) in normal operation.
The <7> REF key shown in item (b) means that the function shifts from the (7] key
to the REF key,

Category 5:  The knob is not Hlustrated in both the text and operation examples,

Category 6:  The light for either 400 Hz or 1 kHz that is effective is turned on. The example
shows a case where 400 Hz is effective.

Category 71 The expression is limited to those indication lights that are furned on.

NOTE

The signal generator is battery backed up and the setup conditions are retained even after
the power is turned off

4-3 OPERATION PANEL

The illustrations of the front and rear panel are available on a foldout page at the end of this
manual. The keys and connectors are numbered from @ to M. Given below are their names and
brief descriptions of the functions.
{1} Front panel

) POWER switch : A button switch for turning the mains power on and off,
2 REMOTE/LOCAL key : Switches from the Gp.ig remote control to the local control
tondition.  The key light is turned on for the remote

control, and turned off for the facal control,
@ MEMORY ADDRESS display

MEMORY ADDRESS readout : Displays an  assorted presel memory  address in normal
operation. An error code will appear if an erroneoys
operation is executed for the RF frequency, output level, AM
degree, Fi deviation, M + 5 level ratig, or PILOT level ratio
setup.

AUTO light : Turned on at the auto sequence operation of the assorted
preset memaory,

ERR light : Turned on if an erroneous operation s executed and an
grror code is displayed.






@ MODULATION display
MODULATION readout -

FM/L, AM/R HIZLO light

M +S light :
PILOT light -
kHz fight

% light

s light :

S FREQUENCY display
© FREQUENCY readout -

AF fight
70 light

& AMPLITUDE display
AMPLITUDE readout -
AdB Tight .

CONT light ;
d8m light :
dBV light

d8 tight ;

Displays a setting value in the following operations.

® AM degree, FM deviation, or total £M deviation setup.

¢ M+5S level ratio, PILOT level ratio, or PILOT signal
modulation degree setup.

¢ interval time setup at the auto sequence operation of the
assorted preset memory,

Display the judgment result of the external modulation

input signat level in the AM and FM external modulation

operation.

¥ an input level is out of the reference value, the M or LO

light is turned on; it is within the reference value, both HI

and LO lights are turned off.

Turned on when the M +5 level ratio is displayed.

Turned on when the PILOT level ratio is displayed.

Turned on in the FM modulation operation to advise kHz as

a unit for FM deviation or total FM deviation.

Turned on in the AM modulation cperation, M+$ level

ratio, PILOT level ratio, or PILOT signal modulation degree

Lo advise % as a unit for AM degree or signal level ratig.

Turned on in the auto sequendce operation of the assorted

preset memory to advise s as a unit for interval time.

Displays a setting value in the following operations.

® RF frequency setup

¢ /0 mode setup related to GP-I8 and external control
interface.

® Setup of the auto sequence mode of the assorted preset
memory,

Turned on in the relative RF frequency (AF) display mode.

Turned on in the selup operation of the 1/ 0 and auto

sequence modes,

Uisplays a setting value in the following operations.

¢ RF output fevel setup.

* Composile signal output level setup.

Turned on in the relative output level (5dB) display mode.
Turned on in the continuous control operation of an output
level,

Turned on to indicate d8m is specified as a unit for an RF
cutput level,

Turned on to indicate d8sV is specilied as a unit for an Rf
oulput fevel,

Turned on to indicate the 4dB display mode is selected and
the unit isdB.






mV fight

4V light

EMF ligh

t:

@ RF QUTPUT block

OFF ey

500775

RF OUTP

Q key:

UT connector :

& MODIFY blbck

In the FREQ/MQD operation part

& & keys:

FRE

Q/MOD knob

<izl> AdB OFF key

<> AF OFF key :

AMPTD operation part
(=1 1=) keys :

AMPTD knob

<i=

1> EMF ON/OFF key :

if an cutput level value specified with 4V or mV is in the
range of 1 to 4000 mV, the light is turned on to indicate
the unit. of the AMPLITUDE displayed value is "my."

If an output level value specified with v oor mv ois 999 L,y
or less, the light is turned on to indicate the unit of the
AMPLITUDE displayed value is ",v."

Turned on to indicate an RF output level value is specified
with the open end display.

Selects the RF output signai on/off. Turned on to indicate
the output signal is off.

Switches the output impedance between 50 1 and 75 .
Turned on to indicate the output impedance is 75 (1.

A BNC-type receptacle for an RF output signal.

Used in the following operations.

¢ Designating a digit to be modified for the setting value
of an RF frequency, AM/IFM modulation, M+ S level ratio,
PILOT level ratio, or PILOT signal modulation degree.

® Designating a digit to set the mode of the GP-1B, external
control interface, or auto sequence.

Used in the following operations.

¢ Modifying the numeral at the designated digit of an RF
frequency, AM /FM modulation, M+S level ratio, PILOT
level ratio, or PILOT signal modulation degree setting
value.

Pressing the SHIFT key ® causes the function of the = key

in the FREQ/MOD operation part to shift to AdB OFF. This

key is used to cancel the AdB display of an RF output level

Pressing the SHIFT key © causes the function of the = key

in the FREQ/MOD operation part to shift to AF QOFF. This

key is used to cancel the AF display of a frequency.

Used to designate a digit to be modified for the setting
value of an ocutput level.

Used to modify the numeral at the designated digit of an
cutput fevel value.

Pressing the SHIFT key @ causes the function of the i~ key
in the AMPTD operation part to shift to EMF ON / OFF.
Except when the display unit isd@m, this key is used as EMF
ON and the output level is specified with open end display.
Pressing the key again generates EMF OFF.






<> CONT ON/OFF key :

© ENTER block
MHz or dBm key :
Mhz key ... o
GBmkey ... ...
kHz or dBuV key :
kHz key

dBuV key ..o
mV oor % key:
mv key

i DATA block

DATA keys E} .........

<7> REF key:

<4> DRIVE key:

<I> INTVL key :

Pressing the SHIFT key @ causes the function of the = key
in the AMPTD operation part to shift to CONT ON / GFE.

Thus the AMPTD knob in the MODIFY block allows for
continuous control operation. Preésing the key again
generates CONT QFF,

Serves in two ways

Selects the MHz unit at frequency setup.

Selects the dBm unit at output fevel setup.

Serves in two ways

Selects the kHz unit at frequency setup, FM devietion, or
total FM deviation,

selects the BV unit at output level setup.

Serves in two ways '

Selects the mV unit at output level or composite signal
output level setup.

selects the % unit at AM degree, PILOT level ratio, PILOT
signal modulation degree, or M +5S level ratio setup.

Serves in two wWays

Selects the oV unit at output level setup.

Selects the s unit to set an interval time in the aute
sequence of assorted preset memary,

When 2 value is entered with DATA keys in the DATA block
@, the key lights of the available units blink, Pressing an
appropriate key to select a unit turas off the fight,

CIL T

The twelve keys are used to enter parameters required for
the following readouts.

* MEMORY ADDRESS readout

® MODULATION readout 4

* FREQUENCY readout &

* AMPLITUDE readout @

Pressing the SHIFT key @ shifts the function of the DATA
key to REF.

The key is used to set a reference value of oF or AdR
Fressing the SHIFT key & shifts the function of the DATA
key to DRIVE,

The key is used to set 3 reverse frequency of a relay drive
output.

Pressing the SHIFT key 9 shifts the function of the DATA
key Dao INTVL,

The key is used to select the interval time setup mode in
the auto sequence operation of assorted preset memory






<0> 1/0 MODE key :

<8> FT-T'key:

<S> LEVEL-C key :

<2> PORT 1 key :

<. > PORT 2 key:

@ FUNCTION block
FREQ key:
AMPTD key :
FM key:

AM key :

) MODULATION MODE black
MONG key :

L=R key:

L key:

R key:

La ~R key:

INT L-EXT R key:

EXT L, R key:
OFF key :

et LR R AV AL}

Pressing the SHIFT key ® shifts the function of the DATA
key ’ 0 1o 170 MODE.

The key is used to select the 1/ 0 mode setup mode
required. for the foilowing operations.

¢ GP-1B

® Etxternal control interface

¢ Auto sequence of preset memory

Pressing the SHIFT key ® shifts the function of the DATA
key to FT-T.

The key is used to specify total FM deviation,

Pressing the SHIFT key @ shifts the function of the paTA

key to LEVEL-C,

the key is used to specify a composite signal level.
Pressing the SHIFT key @ shifts the function of the DATA
key to PORT 1,

The key is used to set the mode for PORT 1 of the external
control interface.

Pressing the SHIFT key @ shifts the function of the DATA
key D to PORT 2,

The key is used to set the mode for PORT 2 of the external
control interface.

Enables frequency setup with the key light turned on,
Enables output leve setup with the key light turned on,
Enables frequency modulation setup with the key fight
turned on.

Enables amplitude modulation setup with the key light
turned on,

Selects the monaural mode of FM stereo modulation and
AR stereo modulation

Selects the L =R mode of EM stereo modulation and AW
sterea modulation,

Selecis the L mode of £ siereo modulation and AM slereo
modulation,

Selects the R mode of Fi sterec modulation and AM stereg
modulation.

Sefects the L= -~ R mode of FM stereo modulation and AN
sterea modulation.

Seiects the stereo modulalion with one external signal and
one internal signal

Selects the stereo modulation with two external sigrials,
Turns a main- and sub-channel sigral off  The kKey light is
turned on when the main- and sub-channel signal setup s
off.






EM ON key:
AM ON key:

SCA key:

NEG PEAK CLIPPER key

M+5 key:

PILOT ON key

LEVEL key:

@ AM/R block
INT key:

400 Hz light/ 1 kHz fight

EXT key:

AC light
4D FM /L block
INT key .

400 Hz light/ 1 kHz bght

EXT key:

AC hight
18 SHIFT key

4-8

Alternately turns frequency modulation on or off.  The key
light is turned on at its ON state

Alternately turns amplitude modulation on or off. The key
light is turned on at its ON state

Alternately turns the SCA signal on or off. The key light is
turned on at its ON state.

Any signal externally applied to the SCA INPUT terminal on
the rear panel of this instrument s superimposed on the
output signal from the instrument.

Alternately turns the negative peak clipper on or off w0
avoid excessive AM degree. The key light is turned on at it
ON state.

Enables the main- to sub-channel signal level ratio setun
with the key light turned on.

Alternately turns the PILOT signal on or off. The key light
is turned on at its ON state. if the modulation mode is set
to MONOQO, however, the PILOT signal cannot be turned on.
Pressing the SHIFT key ® shifts the function of the PiLOT
ON key to PILOT LEVEL, The key can be used to specify a
PILOT fevel ratio, and the modulation degree of the pPILOT
signal with the key light turned on.

Used to select an internal modulation signal of 400 Hz or 1
kHz for amplitude medulation.

Either frequency is selected aiternately by pressing the key.
The AC fight of the EXT key is turned off.

The frequency fight selected with the INT key is turned on,
Used to sefect an external modulation signa! for amplitude
moduiation,

The 400 Hz/ 1 kM2 light of the INT key is turned off

Turned on by pressing the EXT key.

Used to select an internal modulation signal of 400 Hz or 1
kHz for frequency modulation

Either lrequency is selected alternately by pressing the key.
The AC light of the £XT key is turned off.

The frequency light selected with the INT Key is wurned on.
Used to select an external modulation signal for frequency
modulation, .

The 400 Hz/ 1 kHz light of the iNT key is turned off

Turned on by pressing the EXT key.

Shilts one function 1o another function (blue letters) for
those keys having two functions. Pressing the key turns on
the key light; pressing the key to be shifted turns off the
light,






® PRE-EMPHASIS key :

@ MEMOCRY BLOCK
(t) key:

key :

CLR key:

RCL key:

<> AUTO/MANU key :

<> COPY key:

<CLR> LIST key :

<RCL> STO key :

W EXT INPUT block
FM/ L connector -

AM /R connector:

et LR A R ]

Used to specify the time constant when the main- and sub-
channel signal are provided with the pre-emphasis feature.
Pressing.the key allows several pre-emphasis conditions 1o be
selected in the following order. The xey light indicating the
selected time constant is turned on.  Every key fight is
turned off at the PRE- EMPHASIS key OFF state.

OFF = 25 s > 50 us — 75 w5~ OFF

If the key is pressed in sequentially recailing assorted preset
memory, the address after the currently displayed memory is
recalled,

If the key is pressed in sequentially recalling assorted preset
memory, the address before the currently displayed memory
is recalled.

If the key is pressed in sequentially recalling assorted preset
memory, the start address is recalled.

Used for direct recall operation of the assorted preset
memaory and for group designation operation in sequential
recall of the assorted preset memaory.

Pressing the SHIFT key @ shifts the function of the (0 key
to AUTO/MANL,

The key is used to execute the auto sequence of assorted
preset memory.

To stop the auto sequence, execute the same operation as
above,

Pressing the SHIFT key @ shifts the function of the fI key
to COPY.

The key is used to transfer the assorted preset memory data
via the GP-1B interface betwesn the VP-8122A generators.
Pressing the SHIFT key @ shifts the function of the CiR key
to LIST,

The key is used to print out the assorted presel memory
contents via the external controf interface.

Pressing the SHIFT key ' shifts the function of the RCL key
to STO.

The key is used for store operation and for grouping
coeration in sequential recall of assorted preset memory.

A BNC-type receptacle for applying the following signals,

. FM external modulation signal.

2. External modulation signal at the L side in the EXT L, R
modulation made.

A BNC-type receptacle for applying the following signals.

1. AM external modulation signal. .

2. External moduiation signal at the R side in the INT L-EXT
Ror EXT L, R madulation mode.






{2) Rear panel
DRIVE QUTPUT <onnector

@ EXT CONTROL /O connector:

@ GP-18 connector -

@ NOMINAL VOLTAGE switch :
@ MAINS INPUT connector :
@ FUSE holder -

@ RF QUTPUT :

& PILOT connecior :
@ COMPOSITE connector

@ SCA connector :

@ ML connector

@ AM/R connector -

A.1n

An RCA-type pin connector for obtaining g signal for an
external relay drive,

A 36-pin connector for connecting the external control
interface,

A 24-pin connector for connecting the Gp-Ig interface,
Selects a mains voltage appropriate for the local AC supply.
Accepts a power cable

Holds the mains input fuse.

The reserved place to which the RF ouTtpyuT connector on
the front pane! wiil be moved.,

A BNC-type receptacte for obtaining the PILOT output signal,
A BNC-type receptacle for obtaining an Fm stereo
modulation signal

A BNC-type recaptacle for obtaining the ScCa signal
externally. _

The reserved ptace to which the EM /L connector on the
front panel will be moved.

The reserved place to which the AM R connector on the
front pane! will be moved,
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4-4 RF FREQUENCY
The basic operation of the RF frequency includes :
® Direct setup with DATA keys in the DATA block.
® Modification with the FREQ/MOD knob in the MODIFY biock.
¢ Setup of the relative value (AF) display,

(1) Readout and frequency band

An RF frequency is displayed in the FREQUENCY readout within the range of 9.01000 to
280.00000 MHz, The decimal point denotes the place of MHz.

The frequency ranges for operationally divided bands and their setting resolutions are listed in

Table 4-1, and the relationship between an RF frequency and the AM/FM bands shown in Table &-
2.

Table 4-1 Frequency range for each band

Band Freguency range (MHz) Resolution (Hz) Note

a 114000002 to 280.00000 20

3 70.000C1 to 140.00000

2 35.00001 to 70.00000 10

1 0.01060 to 35.000{}0

0.010000 to 2.000000 ! In AM stereo mode ]
Table 4-2 Relationship between an RF frequency and AM/FM bands

Freguency (MHz) AM/FM band Note
2.00001 to 280.00000 FM band FM : monophonic/stereo, AM - monophonic only
0.010000 to 2.000000 AM band Fi: monophonic only, AM . monophonic/stereo

NOTE

FMand AN mixed modulation is disabled in AM stereo mode.

Setting a frequency beyond the acceplable range might cause an error to occur,  In such a
case, study (B) in this paragraph to find out the contents of the error and then again execute the
required setup.

in the relative value display mode, an actual frequency will never exceed the range.,  The AF
light of the FREQUENCY readout is turned on to indicate the relative vaiue display. mode is
selected. How to select the relative value display mode is explained {4) in this paragraph.






{2} Direct setup with DATA keys
¢ Press the FREQ key of the FUNCTION block. -
® Enter a numeric value with DATA keys of the DATA block.
® Press either MHz or kHz key of the ENTER block.
A desired frequency can be directly set through the above key operation.

Although the setup is acceptable in either unit of MHz or kHz, the set frequency value wil] be
displayed in MHz only.

Example 4-1) Setting the RF frequency of 123.45678 MiHz
FREQ ’1”21 .H4 [si 6’ 7 fs} MHz

Example 4-24) Setting t%{e RF frequency of 1.234 MHz when the modulation mode of the AM
band is MONO.

Step Keystroke FREQUENCY readout Note

ENTER key block
@ F] _] MHz and kHz lights blink.

NODRENEN
BDDRNENN

@ (4) l 1.121{314
01

1T

Example 4-28) Setting the RE frequency of 1.234 MHz when the modulation mode of the AM
band is other than MOND,

N

&

ENTER key block
MHz light blinks, kHz light
turng off.

Step Keystroke FREQUENCY readout Nole

1T
-« fzmwl

o [TELET

ENTER key block
MHz and kHz lights blink.

ENTER key black
MHz light blinks, kHy fight
turns off,







{3) Modification with the FREQ/MOD knob
& Press the FREQ key of the FUNCTION block.
* Specify a digit to be modified with the J & keys of the FREQ/MOD operation part in the
MODIFY block.

s Modify the value with the FREQ/MOD knob of the MODIEY block.

A desired digit can be modified through the above key operation,

Use the & B keys to specify the digit to be modified with the FREQ / MOD knob, The
specified digit will blink, '

The FREQ/MOD knob rotates endlessly; rotating the knob clockwise increments the frequency
while rotating it counterclockwise decrements the frequency.  As the modified digit reaches 9
{incrementing) or 0 {decrementing), the digit to its left will increment or decrement.

Example 4-3) Shifting the digit to _be modified with the keys of the FREQ/MOD operation
part

Step Keystroke FREQUENCY readout Note

The digit_currently modifiable

begins to blink.
) FRE = 12131415
~ & 2817 % At first, the modifiable digit

does not shift.

The modifiable digit shifts to 3

)
®
]
L
F-N
[5a]
fea}
o«

higher place.
The modifiable digit shifts t
3 //VZ 3 alsisl7]s ‘emo; e ai1git snifts to a
higher place.
N The modifiable digit shifts to
iy =] il2 R S 7 /
' = !‘ 3 5 Z2Z the lowest place.
: I | . L
o ) The modiliable digit shifis 1o a _
& (<) Pl213 14156 8 _ _
L { Z f higher place again,
The modifiable digit shifis to a
5 f V12 ats s |7 by !
| 1 lower place,

The modifiable digit shifts to

the highest place.

Blinking stops in above five

secands.







Example 4-4) Modifying the freguency from 123.45678 to 12345700 MHz

Step Keystroke FREQUENCY readout Note

The digit current] modifiable
® Q| B T3 als sl e ’ 7 modit

begins to blink.

@ 121314 5|5 7% Cause the lowest digit to blink.

frequency has been modified.
Knob 22 steps

J Blinking stops to show the
0

{d) Relative valye display

The relative value of an RE frequency can be displayed as an increment or decrement from a
designated reference value,

The relative RF frequency value can be set in the range of -199.99399 to 199.99999 MiHz

NOTE

in AM stereo, the resolution of the relative RF frequency setting value is 1 Hz,

(3) Setting a reference frequency
¢ Press the SHIFT key.
® Press the <7> REF key of the DATA block.
® Press the FREQ key of the FUNCTION biock,
® Enter a numeric value with DATA keys of the DATA block.
¢ Press either Mz or kHz key of the ENTER block.
A reference frequency for the relative value display is set through the above key
operation.
Once the reference frequency is set, the frequency will be displayed for about one

second.  Then the AF light of the FREQUENCY readout is turned on and the FREQUENCY
readout will display the relative value

The setting range and resolution are same as the direct setup, shown in Table 4.1
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Example 4-5) Setting a reference freguency to 100 MHz
Step Keystroke FREQUENCY readout Note
l _
@ tl213]als]eiy f 8 Current frequency set vaiye.
2 | SHIFT ILREF || rreq H N | 0 !
Plojojojogo ¢/o Displayed for about cne second,
@ AF F 2037415167 8‘! Relative value display.

f no DATA key is entered in the above o

peration, the frequency currently displayed will serve
as a reference valye.

Example 4-6) Using the frequency currently displayed as a reference value

Step Keystroke FREQUENCY readout Note

S

D {;23.4 617

2 SHIFT F{EF “ FREQ‘J
1 3

k
o [T

Ouring the relative valye display mode (the AF ight on)

8—! Current frequency set valye.

2 415617

ij Displayed for about one second,

\@)

0 {lJ Relative value display.

. no reference frequency can be sat

Example 4-7) Verifying the reference value

Keystroke FREQUENCY readouyt

Note
[swer [ wer [ 7rea |
0'}0. 0loig

The reference valye can be verified onl

0

0 } Displayed lor about five seconds.

y in the relative display mode (the AF light on}.

o NOTE

Entering a reference valye is allowed only for about ten seconds alter the <7> REF and FREQ
keys are pressed, during which the keys of the ENTER block are blinking.
pressing a key in the DATA block within five seconds
keys. Otherwise

Be sure to start

after pressing the <7> REF and FREQ
the reference valye setting mode wilt be canceled,







(b) Setting a relative frequency value

The relative frequency setting operation includes setting with DATA keys and
modification with the FREQ/MOD knob. During the relative value display mode (the AF
light on}, the operation is executed in a manner similar to those discussed in (2) and (3)
except that every set value will be treated as 2 relative value,

If a modulation mode is set to any mode other than MONO, however, no relatjve
frequency can be set beyond the range for each AM and FM band shown in Table 4.2,

if both AM MONO and M MONO are selected, a relative frequency beyond each band
range is acceptable, though the modulation mode cannot be changed from MONO to
others in the subsequent operation. To change the modulation mode, the relative valye
display mode should be canceled (the AF light off},

Example 4-84) setting ~ 1 MHz for 3 relative frequency value with the reference frequency set to

100 MiHz

Step Keystroke FREQUENCY readout Note
| Current relative fre uency set
@ AF ’ J 2 3.P S5{6|7]s8 ’ . Y
. value.
e [ e

@ - Ljelo|o ! 010 ,

AF l The actual frequency is 99 MKz

'Examcfe 4-88)  Setting the relative RE frequency within the range for am band when the
modulation mode is other than MOND

Step Keysiroke FREQUENCY readout Note
— Reference frequency : 10 MHz
0lop Modulation mode of FM band: | = R

Modulation mode of AM band : MONO
f - i@ Set frequency is 10~-9 = 1 MHz.
OF

0.

3, I —  Since the frequency is in the range for
}

0 g | 010l o | AMband, error 12 occurs (setting is

invalid),

Modulation mode of £ band is set to
MONQO.

FREQ E”E Relative frequency can be set in the

a range of AM band, since both the
OF B 9 ololtololo modulation modes of AM and M band
' | are MONO.
L=R The modulation mode of AM band

. cannot be changed from MONQ 1o
G.J 0lo ; cthers since the reference frequency is
‘ in the range of FM band.

a. 1A
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(¢} Canceling the relatjve value display mode

The relative frequency vaiue display mode is canceled Dy pressing the SHIFT kKey and
then <S> AF OFf key of the MODIFY. block. The AF light of the FREQUENCY display will
be turned off and the normal frequency will be recovered in the FREQUENCY readout.

{5) Gr-1B program code

As for an RF frequency, the Gp.Ig can <ontrol the direct setup of a frequency in a numeric
value. Table 4-3 gives the program codes.

Table 4-3 Gp-iB program codes for an RF frequency

Header b g Unit Descriot:
code ata code code escription
FR 0.01000 to 280.00000 MZ  |Sets an RE frequency in MHz.
10.00000 to 280000.00 KZ {Sets an RF frequency in kHz.

(&} Error

When an erronecus operation is done during the RF frequency control, an error code listed in
the table 4-4 wiy &ppear in the MEMORY ADDRESS readout. If the instrument operates under the
remote controf with the GP-IB, no error code will appear,

Table 4-4 Ppossible errors during RF frequency setup

Error |
ror . . R It
code Error description Occurs upon : esu
10 |Setting value of the rF frequency is beyond the Pressing the The setting value is
renge of 0.0t to 280.00000 MHz. ENTER key. unacceptable.
I lin any case of the following : Pressing the The setting value is
D Setting value of the reference frequency is ENTER key. unacceptable.
beyond the range of 0.01 to 280.00000 Wity '

2 Reference frequency is set beyond the range
of £199.99999 MHz from the current RF

frequency.
‘3" Reference frequency is set to the point
exceeding 2 MHz from the current RF
frequency.
12 1in any case of the following : Pressing the The setting vafue is
W Setting value of the relative frequency is ENTER key. unacceptable.

beyond the range of - 199 99399
199.99999 MH;.

‘2 Relative frequency is set 5o that the actua!l RF

frequency exceeds the range of 0.01 1o 280
MHz.

‘3! Relative frequency is sat to the point exceed.
iNg 2MHz from the reference frequency. ]







Table 4-4 Possible errors during RF frequency setup (Cont'd)

Error
code

Error description

Qccurs upon:

Result

13

RF frequency is set to the value less than two
times the current FM deviation.

Pressing the
ENTER key.

The setting value is
acceptable and Fiv
modulation is turned
off.

RF frequency is set within the AM band under

the following conditions :

@ The modulation mode is set to any mode
other than MONO in the AM band.

2 FM modulation is ON in the FM band.

Pressing the
ENTER key.

The setting value is
acceptable and FM
modulation is turned
off.

RF frequency is set within the AM hand under

the following conditions :

@ The modulation mode is set to any mode
other than MONO in the FM band.

@ The product of the M +5S level ratio by the
FM deviation is 271 kHz or more.

Pressing the
ENTER key,

The setting value is
acceptable and FM

modulation is turned
off,

16

RF frequency is set to the value fess then two

times the current FM deviation under the

following conditions :

O The modulation mode is set to any mode
other than MOND in the AM band,

2 FM modulation is ON in the EM band.

Pressing the
ENTER key.

The setting value is
acceptable and FM
modulation is turned
off.

RF frequency is set to the value less then 500

kHz under the following conditions -

@ The modulation mode is set to any mode
other than MONO in the M band.

2 The product of the M +$ level ratio by the
FM deviation is 271 kHz or more.

Pressing the
ENTER key.

The setting value is
acceptable and FM
modulation is turned
off,

RE frequency is set within the FM band under

the following conditions :

) The modutation mode is set to L/ R in the
AM band.

2 AM modulation degree is set to 63 % or
more.

Pressing the
ENTER key.

The selting value is
acceplable and AM
modulation degree is
changed to 125%,







4-5 QUTPUT LEVEL

The basic operation of an output level includes :
® Direct setup with DATA keys.

Change of a unit with a unit key of the ENTER bl

ock.

¢ Modification with the AMPTD knob of the MODIFY biock.
® Relative value {AdB) display.

¢ EMF {open end) display

* Turning on/off of RF cutput

{1) Readout

and unit

An output level js displayed in the AMPLITUDE readout. Table 4-5 shows the display ranges

and units,
Table 4-5 Display ranges and units of output levels
Mode | Display range Unit Resolution Note
1 - 133.0 to 19,8 dBm G.1dB OdBm: tmw (50 193]
- 1348 to 17.2 0dBm: 1 mwW (750
2 ~26.0 to 126.0 dBuv 0.14d8 0dB: 1 4Vrms across 50 0 load (dB v}
3 -20.0 10 1320 dB. EMIF 0.1d8 0dB: 1,.Vrms at open end (dB EMmF)
4 0.050 to 0.999 PRy 0.001 pv RMS voltage across 50 /750 load
1.00 to 8.99 uV 0.01 uv
0.0 to 99.% ,uV 0.1 ;1\/
100 to 999 oV %Y
1.00 to 9.99 mv 0.0t mv
0.0 10 999 my 0imy
100 to 2000 mv T mv
5 0.100 to 0.999 m EMF G.001 v RMS voltage at open end
100 to 9.99 ,c.'V EMF 0.01 ,ﬂf\/
10.0 to 99.9 ‘uV EMFE 0.1 ',-:V
100 to 999 Y EMF 1V
1.60 to 9.99 mv.  EMF 3.6i mv
10.0 t¢ 99.9 my  EMF 0.1mv
| 100 1o 4000 mvV  EMF i mv

Since the signal generaior uses an attenuator of 0.
5 will appear as a value rounded off to be
Table 4-5 shows the displ

ay ranges without modulation.
fevel setling range for AM modulation as s

S

1 dB resolution, the veltage in modes 4 and
as near a3 possible 1o the actual autput voltage.

The VP- B122A has a different output

wown in Tables 4.5






Table 4-5 Performance-guaranteed range of output level for AM modulation

Qutput level range

-133 to +13 dBm (Output impedance 50 )

- 1348 t0 +11.2dBm (Output impedance 75 Q)
~26.0 to 120.0dBuV

- 20.0 to 126.0dB .V EMF

0.050 xV to 1000 mv

0.100 4V EMF to 2000 mv EMF

The AdB display range is 0.0 to +152 dB, but the actual output level annot exceed the
acceptable range.

ay. The unit is dg.
of this paragraph.

The + sign will be omitted for the dispf

The operation
procedure for the relative value display is provided in (5}

(2) Change of a unit with a unit key

* Press the AMPTD key of the FUNCTION block.
¢ Press the SHIFT key.

¢ Press an appropriate level unit key of the ENTER block.
The currently displayed output level unit can be changed through the above key aperation,

Example 4-9) Changing the output fevel unit from dBm 1o mV{

in case of 50 0)

Step Keystroke AMPLITUDE readout Note
D AMPTD [— iz 3] dBm Current output fevel set valye.
2 ' SHIFT ! my } 514 ?‘}’ my Changes the cutput leve! unit.







{3} Direct setup with DATA Keys
¢ Press the AMPTD key of the FUNCTION block.
® Enter a numeric value with DATA keys of the DATA block.
® Press an appropriate level unit key of the ENTER block.

A desired output level can be directly set through the above key operation. The value is set in
dBm, dBuV, mV, or uV.

Example 4-10) Setting the output level of ~12.3dBm

ampto |[ - 11 1> .I3ld8m

(4) Modification with the AMPTD knob

® Specify a digit to be modified with the [E O keys of the AMPTD operation part in the
MODIFY block.

* Modify the value with the AMPTD knob of the MODIFY block.

A desired digit of the output level display value can be modified through the above key
operation.

Use the [T (& keys to specify the digit to be modified with the AMPTD knob. The specified
digit will blink, .

The AMPTD knob rotates endlessly; rotating the knob clockwise increments the output level
while rotating it counterclockwise decrements the output fevel. As the modified digit reaches 9
(incrementingy or 0 {decrementing), the digit to its left will increment or decrement,

NCTE

The same modification operation can be done with the FREQ/MOD knob and the = = key
in the MODIEY block during the light of the AMPTD key in the FUNCTION block is on.







Example 4-11)  Shifting the digit to be modified with the B2 keys of the AMPTD operation

art
Step Keystroke AMPLITUDE readout Note
The digit currently modifisble begins to biink.
1 (=] -1il2

® 5 ) /’% BN AL st the modifiable digit does not shift,

@ & ! -1V ZA3 ] deBm The modifiable digit shifts to a higher place.
]

3 “ 272 | 3| dBm  The modifiable digit shifts to higher place.
]

@ I - i1 i2 /%2 dBm The modifiable digit shifts to the lowest piace,

® ! ~\ V) 3 dBm The modifiable digit shifts to a higher place.

d8m The modifiable cigit shifts to a lower place,

)
@
f
N

N The modifiable digit shifts to the highest
7 = -7 2. 3| dam place
;___M_M,J ’
& -1 s dBm "i“h‘e fnodifiabie. digit shist to a lower place.
Blinking stops in about five seconds.

Example 4-12) Modifying the output level from -123dam to - 13 dBm

Step Keystroke AMPLITUDE readoyt Note
gt (=] =0V 3 dem The digit currently modifiable begins to blink.

N

0
M

H
Nj
S

o
G
E“IJ

Cause the lowest digit to blink,

Blinking stops to show the cutput fevel has
3 cow i L dém been modified.

Knob 7 steps







{5} Relative value dispiay
The relative value of an output
designated reference value.
(@) Setting & reference level
® Press the SHIFT key.
¢ Press the <7> REF key OF the DATA block,
® Press the AMPTD key of the FUNCTION biock.
® Enter a numeric value with DATA keys of the DATA block.

* Press an appropriate level unit key of the ENTER block.
A reference level for the rel

level can be displayed as an increment or decrement from a

ative value display is set through the above key operation.
Once the reference level is set, the unit 15 changed to dB.  Then the AMPTD readout
contains the relative value display, and the AdB light is turned on.

The output impedance cannot be changed with the 500 /750 key in the RF QUTPUT block
in the relative value display mode (Ad8 light is on).

The setting range and resclution are same as the direct setup, shown in Table 4-5,

Example 4-13) Setting a referenca teval to — 12 dBm

Step Keystroke AMPLITUDE readout Note
@ -1 t12 3 dBm Current output level set value.
2 [ SHIFT ] REF } AMPTDJ[ - ” 1 f 2 i dBm

=120 dem Displayed for about cne second.
3 AdB { ~ .| 3] ds Relative value display.

If no DATA Kkey is entered in the above operation,

the output level currently displayed witl
serve as a reference value

Example 4-14) Using the output level currently displaved a5 a reference level

Step Keystroke AMPLITUDE readout Note
1 Lm ! ! 2.0 3 dBm Current output level set value.
S
2 L[_SHIFTJI REF FAMPTD fij;am ;
f" P23 dem Displayed for about one second.
gey AdB ’ 0.1 0 1 dn Relative value display.

Nao reference level can be set during the refative value display mode (0dB light is on).






Example 4-15) Verifying the reference level

Keystroke AMPLITUDE readout Note

(?HIFT f REF l AMPTD ' - 111210 dam Displayed for about five seconds,

The reference leve! can only be verified in the relative valye display mode (aAdB fight is on),

NOTE

1} When dBm or dBuV is selected for the unit of the current output level, mV or 4V cannot
be selected for the unit of the reverence level. Similarly mV or #V s selected for the unit
of the current output level, dBm or dB.V cannot be selected for the unit of the reference
level. _ '

2) Entering a reference level is atlowed only for about five seconds after the <7> REF and
AMPTD keys are pressed, during which the keys of the ENTER block are blinking. Be sure
to start pressing a key in the DATA block within five seconds after pressing the <7 REF
and AMPTD keys. Otherwise the reference value setting mode will be canceled.

{b) Setting a relative output fevel valye
The relative output level setting operation includes setting with DATA keys and
modification with the AMPTD knob. The operation is executed in a manner similar to those
discussed in (3) and {4) of this paragraph, If the (3) and (4) operations are executed during
the relative value display (the unit is dB), every set value will be treated as a relative valye

Example 4.18) Setting -34dB for a relative output |

evel valye with the reference level set to -

12dBm
Step Keystroke AMPLITUDE readout Note
W AdB - 0.13 1de Current relative output level valye.
3; AMPTD H - 1] 3 ! 4
i -—f Since the reference levei is - 12dBm, the
AdB - ’ 314 g‘j da actual output level is - 45 d8m.

(¢} Canceling the relative valye display mode
® Press the SHIFT key,

® Press the <~ > AdB OFF key of the MODIFY biock

The relative outputl level wvalys display mode is canceled through the above rey
operation. Then the AMPLITUDE readout will contain the current output level selting value.







(6) Selecting and canceling the EMF display mode
(a}) With an output level dispiayed in any unit other than dBm, press the SHIFT key.
(b) Press the <[> EMF ON/OFF key of the MODIFY block.
The above key operation causes the EMF light of the AMPLITUDE readout to be turned
on and an output level to be displayed at open end. To cancel the EMF display mode,

execute the above operations {a) and {b) again. The EMF light is turned off to indicate
that the mode is canceled.

(¢} dBm unit and EMF display

® if an output level is set in dBm during the EMF display mode, the EMF display mode will
be canceled.

® Setting an output tevel in a unit other than dBm again returns the mode to EMF,

{(7) Turning an RF output signal on/ off

Pressing the OFF key of the RF OUTPUT block turns the key light on and RF output off.

The ocutput level with RF output set to OFF is below - 130 dBm (-23 dBuV, - 17dBuV EMF,
0.071 uV, or 0,142 pV EMF}

To turn RF output on, perform the same operation as above. The OFF key light is turned off
to indicate that an RF output signal is turned on. '

(8) Cutput impedance

Press the 500/750 key of the RF OUTPUT block to switch the output impedance alternatively
between 50(1 and 750, The key light is turned on to indicate that 750 is selected.

The output impedance cannot he ¢hanged during the relative value display mode (AdB light is
on) or the output level continuous control function is enabled (CONT light is on).

(9) GP-1B program code
As for an outpyt level, the GP-IB can control the procedures for @ 1) turning the RF output

on/cff, 2} setting an output level in a numeric¢ value, and 3) selecting and canceling an EMF display
mode. Table 4-7 gives the program codes.

Table 4-7  GP-1B program codes for an output level

Header Unit .
code Data code code Description
AP ~-133.0 to 19.0 OM | sets an output level in dBm.
or -260 to 1260 DB |Sets an cutput level in dB V.
LE 0.060050 to 2000 MV | Sets an output level in mV,
0.050 to 2000000 UV [Sels an output fevel in V.
QM Turns an RF output signal on.
OF furns an RF output signal off.
50 Sets the output impedance to 5011
75 Sels the outpul impedance to 75 (1.
En ON {1} Enables display at open end.
OF (0) Cancels display at open end {and enables display at
terminal}.







{10) Error

if an erroneous operation is done during the output level
" table 4-8 will appear in the MEMORY ADDRESS readout.
remote control with the GP-iB, no error code will appear.

control, an error code listed in the
if the instrument operates under tha

Table 4-8 Possible errors during the output level control

Error .. .
code Error description Occurs upon : Result
20 |Setting value of the output level is beyond the | Pressing the The setting value is
specified range. ENTER key. Unacceptable.
21 | Setting value of the reference level is beyond Pressing the The setting value is
the specified range. ENTER key. unacceptable.
22 | Setting value of the relative level beyond the Pressing the The setting value is
range of 0.0 to % 152dB or the actyual output ENTER key. unacceptable,
level is beyond the specified range.
23 | EMF dispiay mode is selected when any Pressing the EMF display mode
condition out of @ to & is true, ENTER key. annot be selected.
@O An output level is to be displayed in dBm.
@ The relative jevel display mode is provided.
& The output level continuous contro! function
is enable,
24 1 Gutput impedance is changed when any Pressing the 50 | The output impedance
condition out of D and @ is true. Q7750 key. cannot be changed.
D The relative level display mode is provide.
‘2 The output leval continuous control function
is enabled.

a. e







4-6 CONTINUOUS CONTR_OL OF QUTPUY LEVEL
An output level can be decremented continuously from a desired value by 0.1dB steps within
the range of 0 to 10 dB without momentary interruption,

The basic operation includes turning the function on/off, and %ﬂcrementing/decrementing the
tevel.

{1} Turning the function on/off

¢ Press the SHIFT key.

¢ Press the <{J> CONT ON/OFF key of the MODIFY block.

After the above key operation, the CONT fight of the AMPLITUDE readout is turned on, and
now the output level will be continuously variable,

To turn the function off, perform the same Operation as above. The CONT light of the
AMPLITUDE readout is turned off and the ocutput level returns to the original value before the
function is turned on.

When this function works, the generator is not allowed to turn the EME display mode on/off,
nor to change the output impedance with the S0 /750 key of the RF QUTPUT block.

{2} Level control

(3} Use the AMPTD knob of the MODIFY biock to control the level.

(b} Turn the AMPTD knob clockwise 1o increment the level and turn it counterciockwise to
decrement the level.

(¢} One step of the AMPTD knob varies the leve! by 0.1dB regardiess of the displayed unit of
an output level. Therefore the level displayed in .V, mV, or V wiil appear as if it varies at
unegual interval,

(d} Since the function only allows decremen{ing within the range of 0 to 10dB, the level will
nol vary even if the knob is rotated clockwise immediately after the function is turned on,

{e) To verify the amount of decrement from the output level at the function on, press the
AMPTD key of the FUNCTION block with the continuous controf function turned on,

(f} When the function is turned on,
® Press the shift key.
® Press the < 7> REF key of the DATA block,
® Press the AMPTD key.
® Press any key of the ENTER block

Through the above key operation, the relative value display {dB) is available with
reference to the output fevel at the time when the function is turned on






Example 4-17) Continuous control from the output level of ~12.3d8m

Step

@

@

;

e

Keystroke AMPLITUDE readout

SHIFT || CONT ON/OFF

CONT | = | 1123
cw conT |- | 1123
cow CONT | =112 1a
ccw CONT |~ | 114 |0
cw CONT | =113 1|9
A8
LY 11 g
SHIET ? QEF fAMPTD dem l
AdB
conT | 6
Ade
cow i |- 2.1 0
! SHIFT H AdB OFF
- ] 4 3

' SHIFT H CONT ON/OFF

dB8m

dBm

dBm

d8m

dBm

dBm

dB

dB

48

dBm

Note

Current cutput level set value.

Turns the continuous controel function
on.

CW (incrementing) rotation is

ineffective.

Knob 1 step. Decremented by 0.14d8.

Knob 16 steps. Decremented by 1.6 d5.

Knob 1 step. Incremented by 0.1dB.

The amount of decrement appears for
about five seconds.

The relative value displayed.

Knob 4 steps. Decremented by 0.4 d&.

The relative value display mode
canceled.

Turns the centinuous control funclion

aff.






{3) GP-IB program code

As for the continuous control of an output level, the GP-IB can control the procedures for: 1)
turning the function on/off, 2) %ncs’ementingId‘ecrementiﬂg the level, and 3) setting the amount of
decrement from the current output level in a numeric value, Table 4-9 shows the GP-18 program
codes for continuous control of an output fevel, o '

Table 4-9 GP-1B program codes for continuous controt of an ouiput level

Header Unit .y
code Data code code Description
CQ ON Turns the function on.
OF Turns the function off,
yp Increments by 0.1 d8.
ON Decrements by 0.1 dB.
0.0 to 10.0 Sets the amount of decrement (0.C to 10.0dB) from
the current output level.

4-7 AMPLITUDE MODULATION {AM)
The basic operation of the amplitude modulation includes -
¢ Turning the modulation on/off
® Selecting a modulation signal
® Direct setup of AM degree with DATA keys
* AM degree modification with the FREQ/MOD knob of the MODIFY block

(1) Readout

The data on amplitude modulation appear in the MODULATION MODE biock and MODULATION
readout, The MODULATION MODE block shows whether the modulation function is on or off, and
which signal is now selected to use for modulation. The MODULATION readout contains an AM
degree and the judgment result of an externa! medulation input signal level.

The MODULATION MODE block readout is described in (2) and {3), while the judgment result of
an external modulation input signal level in {6}

Table 4-10 lists the AM degree setting ranges, and Table 4-11 shows the AM degree setting
ranges and their resolutions.

The AM degree setling range depends on tha sterec mode.  The AM degree with the stereg

mode set to L or R is half of that given with the stereo mode set to MONO, U = R, L = -R or
EXT L, R
Table 4-10 AM degree setting ranges Table 4-11 AM degree ranges and their resolutions
AM slereo mode P—AM degree range B MODE AM degree range | Resolution
MONO 0.0 t0 125% 0 to 99.5% 0.5%
L=R 0.0 to 125% MONG 100 to 125 % 1%
L 0.0 to 80% Any mode other 0to125% I %
“a 0.0 to 80 % than MIONG N
L= -R 0.0 to 125%
L EXT L, R 0.0 to 125

The MODULATION readoyt usually shows either AM degree or FM deviation. The AM and Fiv

keys of the FUNCTION block can be used to switch between the AM degree and FM deviation
display. :






NOTE

The performance-guarantead range of the output level is changed when AM modulation is
turned on. See the table 4-6 in the paragraph 4-5 {for details.

{2} Turning the modulation on/off

The amplitude modulation is turned on or off with the AM ON key of the MODULATION
MODE block. The AM ON key switches alternately ; the key light is turned on to indicate AM is
on; turned off to indicate AM is off,

NOTE

Even turning the modulation off leaves the AM degree display in the MODULATION readout
unchanged.

{3) Selecting an AM modulation signal

Either one of the following three can be selected as an AM moedulation signal.

® An internal sine wave of 400 Hz (INT 400 Hz)

® Aninternal sine wave of 1 kHz (INT 1kHz)

* An external signal of 20Hz to 10 kHz (EXT)

A modulation signal is selected with the INT or EXT key of the AM/R block.

Press the INT key to select the INT 400 Hz or INT 1 kHz signal. Pressing the INT key switches
- alternately between the INT 400 Hz and INT 1 kHz signal. Either 400 Hz or | kHz light is turned on
to indicate the selection state. ‘

Press the EXT key to select EXT. The AC light is turned on to indicate the selection state.

The procedures after selection of the external modulation signal are described in (6) of this
paragraph.

Example 4-18) Selecting a modulation signal

Step Keystroke AMIR block readout Note

Y {1k)
' 400 ,
A Current selection {INT 400 Hz}

INT

-2 Tk Selects INT 1 kHz
INT {400}

INT

et (1) Selects the INT 400 Hz
446

INT

o AC Selecis the external modulation

EXT signal. AC light turned on.

= {1 k)

_ 400 Selects the INT 400 Hz sine wave.
INT






#

{4) AM degree setup with DATA keys
- * Press the AM key of the FUNCTION block,

® Enter a numeric value with DATA keys of the DATA b
% Press the % key of the ENTER block.

tock.
A desired AM degree can be set through the above key operation.

Example 4-19) Setting the AM dedgree of 345 9

EnnnEBn

NOTE
Setting an AM degree with DATA keys or GP-iB code automat

{5) Modification with the FREG/MOD knob

cally turns the AM modulation on.
¢ Press the AM key of the FUNCTION block.

¢ Spedify z digit ta be modified with the (=
MODIFY block,

o) keys of the FREQ/MOD operation part in the
¢ Modify the value with the FREQ/MOD knob of the MODIFY block.

A desired digit of the AM degree readout value can be modi
cperation.

Use the & & keys to specify the digit to be maodif
specified digit blinks,

fied through the above key
ted with the FREGQ/MOD knob. The
The FREQ/MGD krob fotates endlessly: rotating the knob cdockwise increments the AM degree
while rotating it counterciockwise decrements the AM degree. As the modified digit reaches §
(incrementing) or 0 (decrementing), the digit to its feft will increment or decrement.
Examole 4-20) Shifting the digit to he modified with = 5 keys
Step Keysiroke MODULATION readout Note
i The digit currently modifiable begins
a AM s T A
D = 314 1o blink,
- The modifiable digit shifts to a higher
g B 3 %4// 5 B
e place.
S R S
i The modifiable digit shifts to a higher
3 = {;34 T A Y ¢
e place.
-
) The modifiable digit shifts to the
] 34 uay oy
e lowest place.
@ O/!i

he modifiable digit shifts to a higher
place again







Step Keystroke MODULATION readout Note
The modifiable digit shifts to a lower

& 3|4, %

® B //5// ’ olace.

o G e | st w The modifiable digit shifts to the highest
place.
The modifiable digit shifts to a lower

®

3 41}5//4 5 e place,

Blinking stops in above five seconds.

Example 4-21) Modifving the A degree from 34.5 % to 30 9

Step Keystroke MODULATION readout Note

D 3 by s % ;};:;jig%t currently modifiable begins to

2 = 34 EL % Cause the lowest digit to blink.
Blinking stops to show the AM degree

3 cow 37010 % has been modified._

Knot 9 steps

(6) External modulation

A modulation signal can be externally supplied by onnecting the signal to the AM/R connector
of the EXT INPUT biock.
{(a) External amplitude modulation characteristics

Table 4-12 gives the characteristics of the external amplitude modulation.

Table 412 Characteristics of external amplitude modulation

™ ]
item Specification Nate f

Input impedance Approx. 10k |

Reference input level Tpk + 29

Frequency band 20Hz to 10 kHz® L1 dB, 1kHz reference

Y The maximum modulation frequency is limited 1o 2 %

v of the RF frequency
for 30 % modulation (RF = 0,15 MHz)






Ml AT I

(b} Making the AM modulation external
Pressing the EXT key of the AM/R block turns the AC light on and makes the am
external. For information on how to select a modulation signal, see (3) of this paragraph.
(<) External AM degree and input signal level
If the external modulation input signal falls within the reference value (1 Vpk *2%), its
AM degres can be displayed in the MODULATION readout and set or modified with DATA
keys or the FREQ/MOD knob of the MODIFY block, just like in internal modulation,
When external modulation is enabled, the external modulation input level will be
detected. If the detected value ic beyond the reference level, the Hl or LO light of AM/ R

of the MODULATION readout is turned on. Control the input signal level so that both
lights are turned off.

{7) GP-IB program code .

As for amplitude modulation, the GP-iIB can control the procedures for; 1) turning the function
on/off, 2) selecting a modulation signal, and 3) setting an AM degree directly in a numeric value.
Table 4-13 shows the GP-iB Program codes for amplitude modulation.

Table 4-13 Gp-18 program codes for amplitude modulation

Header Unit L
code Data code code _ _ Description
AM OF Turns the modulation off.
ON Turns the modulation on.
T4 Modulation signal : INT 400 Mz
Ti Modulation signal : INT 1 kHz
XD Modulation signal ; EXT
0.0 to 125 i Sets an AM degree of 0 to 125 %.
—i
{8) Error

If an erroneous operation is done during the amplitude modulation control, an errar code
fisted in the table 4-14 will appear in the MEMORY ADDRESS readout. If the instrument operates
under the remote control with the GP-I8, no error code will appear.

Table 4-14 Possible errors during amplitude modulation

Error d — ; Resul
code Error description Occurs upon ; esult
30 !Setting value of the AM modulation degree is Pressing the The setting value is
beyond the specified range. ENTER key. unacceptable,
3 Internal modutation signal is selected for L or R Pressing the The internal
when the modulation mode is set Lo EXT L, R INT key of FM | moduiation signal
1 in the AM band. fLor AM/R. cannot be selected.

See Table 4-10 in (1) of this paragraph for the relationship between stereo modes and AM
degree setting ranges.







4-8 MAIN- AND SUB-CHANNEL SIGNAL OF AM STEREO
The basic operation of AM stereo includes :
® Specifying a modulation mode with keys of the MODULATION MODE biock
® Selecting an internal AF signal for main- and sub-channel modufation

(1) Specifying a modulation mode

For AM stereo main- and sub-channe| modulation, this instrument attows the modulation modes
as listed in Table 4-15.

Table 4-15 Modulation mode (AM stereo)

Modulation signal source Modulation mode Note
Internal signal MONO INT R {Mondphonic)
{one signal) L=R INT R (Stereo) Main-channel component only
L INT R {Stereo) L-channel signal only
R INT R (Stereo) R-channel signal only
L=~ INT B (Stereo) Sub-channel component only
External signal MONO EXT R {Monophonic)
(R input, one signal) L=R EXT R (Stereo) Main-channel component only
L EXT R {Stereo) L-channel signal only
R EXT R (Stereo) R-channel signal oniy
L= =R EXT R (Stereo) Sub-channel component only
L: External signal EXT LR {Sterao) Stereo modulation with two
R: External signaf external signals
OFF The main- and sub-channel
signal turned off.

If one of those modulation modes listed in Table 4-15 s specified with the RF frequency of this
instrument, explained in the paragraph 4-4, set to 2.0 MHz or less, then the generator works in the
AM stereo mode. To specify a modulation mode, press an appropriate key of the MGCDULATION
MODE block and turn on its key light. ‘

The MONQ, L=R L, R L= ~R, EXT L, R, and OFfF key clear one another. Durihg the AM stereo
mode, the INT L-EXT R modulation mode cannot be specified.  Ako frequency modulation is not
available except in the MONGC mode.

A signal source for each of MONO, L=R, LR, and L= ~R i% selected internally or externall:
depending on whether the INT or EXT key light of the AM/R block is turned on. '

(2) Selecting an internal AF signal

Either one of the following two can be selected as an internal AF signal,

* An internal sine wave of 400 Hz GNT 400 Hz)

¢ Aninternal sine wave of tkHz (INT 1kHz)
. Pressing the INT key in the AM/R block switches aiternately between the INT 400 Hz and INT |
kHz signal. Either 400 Hz or 1kHz light is turned on to indicate the selection state.






(3) GP-IB program code
As for a main- and sub-channel, the GP-I8 can control the procedures for specifying a
medulation mode of a main- and sub- channel signal, and selecting an AF signal for AM stereo

modulation. Table 4-16 shows the GP-IB p:ogfam codes for a main- and sub-channel.

Table 4-16 GP-IB program codes for a main- and sub-channei (AM stereo)

Header Data code Unit Description
code code
MS 00 Main- and sub-channel modulation mode OFF
01 Main- and sub-channel modulation mode MONQ INT
02 Main- and sub-channel modulation mode L=R INT
03 Main- and sub-channel modulation mode L INT
04 Main- and sub-channel modulation mode R INT
05 Main- and sub-channe! modulation mode L= -R INT
11 Main- and sub-channel modufation mode MONO EXT
712 Main- and sub-channel modulation mode =8 EXT
13 Main- and sub-channel modulation mode L EXT
14 Main- and sub-channel modulation mode R EXT
15 Main- and sub-channel modulation mede L= -R EXT
17 Main- and sub-channel modulation mode EXT L, R
AM 1T4 Modulation signal : INT 400 Hz
IR Modulation signal : INT 1 kHz
XD Modulation signal : EXT
(4) Error

(f an erroneous operation is done during the AM stereo mode, an error code listed in the table
4-17 will appear in the MEMORY ADDRESS readout.
control with the GP-IB, mo error code will appear,

If the instrument operates under the remote

Table 4.17 Possible errors during main- and sub-channel signal operation

(in the AM stereo mode)

Error

code Error description

Occurs upon : Result

50 | Moduiation mode is set to INT L-EXT R in the
AM band.

Pressing the INT
LEXT R key.

Setting the modulation
mode is unacceptable,

51 [ Modulation mode is set to OFF, MONO, L=R, |Pressing the Selting the modulation

L= =R, or EXT L, R under the following OFF, MONO, mode is acceptable and

condition : L=R, L= ~R, or |AM modulation degree

) The current modulation mode is L or R in EXT L, R key. is changed to 125 %.
AM band.

2 AM modulation degree is 63 % or more.

52 1 Modulation mode is set to the other than

MONQ under the following condition ;

1) The reference frequency is set within the
FM band.

2 The relative frequency is set so that the
actual frequency is within the AM band

Pressing the
OFF, L=R, L, R,
L= ~R, or EXT
L, R key

Setting the modulation
mode is unacceptable.







Table 4-17 Possible errors during main- and sub-channel signal operation
(in the AM stereo mode) {Cont'd)

Error . . '
code Error description Occurs upon : Resuit
53 | Modulation mode is set to AM stereo (other | Pressing the Setting the modulation
than MONO) when M modulation is ON. OFF, L=R, mode is acceptable and Fvi
L= ~R, or EXT modulation is turned off,
L, R key.

4-9 AM PILOT SIGNAL >
The basic operation of the AM PILOT sfgnal includes :
® Turning the AM PILOT signal on/off with the PILOT ON key
@ Direct setup of the modulation degree with DATA keys

* Modification of the level ratio or modulation degree with the FREQ /MOD knob of the
MODIFY biock

{1} Readout

The data on the PILOT signal -appear in the MODULATION MODE block and MODULATION
readout. The MODULATION MODE block shows whether the PILOT signal is on or off, while the
MODULATION readout contains the modulation degree of the PILOT signal.

A PILCT modulation degree is the modulation degree of the 25 Hz PILOT signal in the AM
itereo mode.

The MODULATION MODE biock readout is descra@ed in (2). The PILOT modulation degree in
the AM stereo mode is described in (3) and {4}).

Table 4-18 shows the setling range of a PILOT modulation degree in the AM stereo mode.

Table 4-18 Setting range for a PILOT modulation degree in the AM stereo mode

( Level ratio (%) Resolution (%)

[ 0.0 to 125 0.1

(2) Turning the PILOT signal on/off
The PILOT signal is turned on or off with the PILOT ON key of the MODULATION MODE block.

The PILOT ON key switches alternately ; the key light is turned on to indicate the PILOT signal is
on; turned off o indicate the PILOT signal is off

NOTE

The PILOT ON key is ineffective in MONO modulation mode.







(3} Direct setup with DATA keys
¢ Press the SHIFT key,
® Press the LEVEL key of the MODULATION MOCDE block.
® Enter @ numeric value with DATA keys of the DATA block.
* Press the % key of the ENTER block.
A desired PILOT modulation degree can be set through the above key operation,

Once the PILOT modulation degree is set, the dispiayed unit is changed to % and the PILOT
light in the MODULATION readout is turned on.

Example 4-22) Setting the PILOT modulation degree of 9.5 9

° L]

[ SHIFT H LEVEL

d

{4) Modification with the FREQ/MOD knob

® Press the SHIFT key,

¢ Press the LEVEL key of the MODULATION MODE block.

* Spedify a digit to be modified with the 5 [ keys of the FREQ/MOD operation part in the

MODIFY blogk,

¢ Modify the value with the FREQ/MOD krob of the MODIFY block,

A desired digit of the modulation degree readout value can be modified through the above
key operation.

Use the [ keys to specify the digit to be modified with the FREQ 7/ MOD knob. The
specified digit blinks.

The FREQ/MOD knob rotates endlessly ; rotating the knob clockwise tncrements the modulation
degree while rotating it counterclockwise decrements the modulation degree. As the modified
digit reaches 9 (incrementing) or 0 (decrementing), the digit to its left will increment or decrement.






Example 4-23) shifting_the digit to be modified with & keys

Step Keystroke MODULATION readout Note

The digit currently modifiable begins to biink
SHIFT LEVEL g : e w )
© { ‘” ; _J % 1% AL first, the modifiable digits does not shift

. o
2 ' é//% 5 %  The modifiable digit shifts to a higher place.

: The modifiabie digit shifts 1o the highest
@ 74 9. % ?
place.
' - The modifiable digit shifts to the lowest
g ;
The modifiabie digit shifts to the highest
8 - » _
© 7///’ % place.

o The modifiable digit shifts to a lower place,

| .%

- =) The modifiable digit shifts to a lower place.
~E. - / B v . .

g ZZ 0 Blinking stops in above five seconds,
Exeample 4.24) Modifying the PILOT modulation degree from 9.5 ¥ 10 12,5 %

Step Keystroke MODULATION readout Note
] The digit currently modifiable begins
— et n
= e to blink
2 = % Cause the higher digit to blink.
Blinking stops to show the PILOT
3 cw P12 15 W modulation degree has been modified,

Knoly 3 steps






{5} GP-i8 program code

As for -the AM PILOT signal, the GP-18 can control the procedures for turning the function

onfoff, and setting a signal modulation degree.. Table 4-19 shows the GP-I8 program codes for the
PHLOT signal.

Table 4-19 GP-i8 program codes for the AM PILOT signal

Header Unit .
code Da;a code code Description
PL ON  Turns the PILOT signal on.
OF ' Turns the PILOT signai off.
0.0 t0 12,5 (PC) | Sets a PILOT modulation degree of 0.0 to 12.5%.

The unit code enclosed parentheses can be omitted,

{B) Error

If an erroneous cpéeration is done during the AM PILOT signal contrel, an error code listed in
the table 4-20 will appear in the MEMORY ADDRESS readout. If the instrument operates under
the remote control with the GP-iB, ne error code will appear,

Table 4-20 Possible errors during AM PILOT signal operation

Error c d . o ) Result

code | rror description CCUTS Upon ; esu

54 | Pilot modulation degree in AM stereo s set Pressing the The setting value is
beyond the range of 0 to 12.59% ENTER key. unacceptable

55 | Pilot signal is turned on when the modulation Pressing the The pilot signal cannot
mode is MONQ in the AM band. PILOT ON key. | be turned on.







4-10 NEGATIVE PEAK CLIPPER SETTING (AM stereo)
While operating in the AM stereo modulation mode, this instrument allows clipping a
“modulation signal so that the AM degree does not exceed a certain value.
The basic operation is turning the negative peak clipper on/off.

(1) Turning the negative peak clipper on/ off
The negative peak clipper can be turned on and off with the NEG PEAK CLIPPER key of the
MODULATION MODE block. The NEG PEAK CLIPPER key switches alternately ; the key light is

turned on to indicate the negative clipper is on, and turned off to indicate the negative clipper is
off.

{2) GP-1B program code
The GP-IB controls turning the negative peak clipper onfoff. Table 4.21 shows the program

codes for the negative peak clipper.

Table 4.21 Gp.p program codes for the negative peak clipper

Header Unit -
code Data code code Description
NP 1 OF {0) Turns the negative peak clipper on.
ON (1) Turns the negative peak clipper off.
A3) Error

i an erroneous operation is done during the negative peak clipper setiing, an error code listed
in the table 4-22 will appear in the MEMORY ADDRESS readout. If the instrument operates under
the remote control with the GP-18, no error code will appear,

Table 4-22 Possible errors during the negative peak clipper operation

Error L 7
code Error description Occurs upen _ Result
56 | Negative peak clipper is turned on in any case Pressing the The negative peak

of the following. NEG PEAK clipper cannot be

I AM modulation is off in the AM band. CLIPPER key. turned on.

2 The modulation mode 1s MONQG in the AM

band.
3 The current RF frequency is in the FM bang ‘ :

e e e — L ﬁﬂ—j







4-11 FREQUENCY MODULATION (Fv1)
The basic operation of frequency modulation includes -
¢ Turning the modulation on/off
® Selecting a modulation signal
¢ Direct setup of FM deviation with DATA keys
* FM deviation modification with the FREQ/MOD knob of the MODIFY block

(1) Readout

The data on frequency modulation appear in the MODULATION MODE block and MODULATION
readout. The MODULATION MODE biock shows whether the modulation function is on or off, and
which signal is now selected to use for modulation. The MODULATION readout contains an FM
deviation and the judgment resuit of an external modulation input signal level,

The MODULATION MODE block readout is described in {2) and (3), while the judgment resuit of
an external modulation input signal level in {8).

Table 4-23 lists the FM deviation setting ranges and their resolutions.

table 4-23 FM deviation setting ranges

FiVl deviation setting range Resolution
100 to 300 kHz i kHz
10.0 to 99.9 kHz 100 Hz
0.0 to 9.99 kHz 10 Hz
NOTE
; .

The maximum FM deviation setting range is aliowed up to 50 % of the RF frequency.

i The performance-quaranteed range of the maximum FM deviation is up to 25 % of the RE

I frequency. |

The MODULATION readout usually shows either AM degree or FM deviation. The AM and FM

keys of the FUNCTION block can be used to switch between the AM degree and FM deviation
display,

{2) Turning the modulation on/off
The frequency modulation is turned on or ¢ff with the Fvi ON key of the MODULATION MODE
block.  The FM ON key switches alternately ; the key hight is turned on to indicate FM s oon;

turned off to indicate FM s off.  in every AM stereo mode {except for MONO), however, the
frequency modulation cannot be turned on.

MOTE

Even turning the modulation off leaves the FM deviation display in the MODULATION readout
unchangad.

{3) Selecling an Fm modulation signal
Either one of the foliowing three can be selected as an FM modulation signal.
® An internal sine wave of 400 Hz (INT 400 Hz)
¢ Aninternal sine wave of 1 kHz (INT | kHz)
® An external signal of 20 Hz to 100 kHz {(AC)






A modulation signal is selected with the INT or EXT key of the FM/L block.
~ Press the INT key to seiect the INT 400 Hz or INT 1kHz signal. Pressing the INT key switches
~alternately between the INT 400 Hz and INT 1kHz signal. Either 400 Hz or 1 kHz tight is turned on
to indicate the selection state.

Press the EXT key to select EXT. The AC fight is turned on to indicate the selection state.

The procedures after selection of the external modutation signal are described in {6) of this
paragraph, '

Example 4-25) Selecting a modulation signal

Step Keystroke FM /L block readout : Note
O 2’0}8 Current selection
{INT 400 Mz}
INT
2 Tk Selects INT 1 kHz.
INT {400}
‘ ' (k)
e INT 00 Selects INT 400 Hz.
INT
@ EXT ACv Selects the external
' EXT modulation signal.

AC light turned on.

—
pad

bt

(1% tects INT 400 Hz
- 400 Sele i

INT

(4} M deviation setup with DATA keys
* Press the M key of the FUNCTION block.
* tnter a numeric value with DATA keys of the DATA block.
¢ Press thekHz key of the ENTER block.
A desired FM deviation can be set through the above key operation,

Example 4-26) Setling the FM deviation of 12.3kHz

N O R

NOTE

Setting an FM deviation with DATA keys or GP-IB code avtomatically turns the FM
modulation on.







{5) Modification with the FREQ/MOD knob

& Press the FM key of the FUNCTION block,

® Specify 2 digit to be modified with the [ & xeys of the FREQ/MOD operation part in the

MODIFY block. '

¢ Modify the value with the FREQ/MOD knob of the MODIFY block.

A desired digit of the FM deviation readout value can be modified through the above key
operation.

Use the & keys to specify the digit to be modified with the FREQ / MOD knob. The
specified digit blinks.

The FREQ/ MOD knob rotates endlessly; rotating the knob clockwise increments the FM
deviation while rotating it counterclockwise decrements the FM deviation. As the modified digit
reaches 9 (incrementing) or 0 {decrementing), the digit to its left will increment or decrement.

Example 4-27) Shifting the digit to be modified with 5 = keys

Step Keystroke MODULATION readout Note

' | The digit currently modifiabie

) Fivi A
@ : = T2 A kHz begins to blink,

The modifiable digit shifts to
@ & V124 3| ke )
< : fff : a higher place.

The modifiable digit shifts to
@ 754 2. | 3| kHz ?

a higher place.

] The madifiable digit shifts to
@ = V2,934 kHz
s ez the lowest place.
‘ The modifiable digit shifts to
5 S| V3 kHz _ J
’ a higher place again.

The modifiabie digit shifts to

& = L2 457 4
a lower place,

N

e kHz

{ S . The modifiable digit shifts to
W < i H .
’ CZ kHz the highest place.
The modifiable digit shifts to
p =8 I VP22 3 | kHe a fower piace.

Blinking stops in above five
seconds.






Example 4-28) Modifying the FM deviation from 12.3kHz to 15kHyz

Step Keystroke MODULATION readout Note
’ The digit currently modifiable
- 1 3 kHz
o %‘* begins to blink.
@ ’ iz ///}% kHz Cause the lowest digit to blink.
' Blinking stops to show the £M
@ cw ’ 1]5 0‘] kHz deviation has been modified.

Knob 27 steps

(6) External modulation

A modulation signal can be external
of the EXT INPUT block.

fy supplied by connecting the signal to the FM /L connector

(a) External frequency modulation characteristics

Table 4-24 gives the characteristics of the external frequency modulation.

Table 4-24 Characteristics of external frequency modulation

ftem Specification Note
Input impedance Approx. 10kD
Reference input level PVpk + 294
Frequency band 20 Hz to 100 kHz +1dB, 1kHz reference

{t) Making Fm modulation external

Pressing the EXT key of the FM/L block turns the AC

light on and makes Fm modulation
external. For information on how to select

a madulation signal, see (3) of this paragraph.

{c) Setting & deviation of the FVl external modulation

If the external modulation input signal falls within the reference value {1 vpk +2 Y],

the FM deviation can be displayed in the MODULATION readout
DATA keys or the FREQ/MOD knob of the MODIFY block, |
When external modulation

and set or modified with
ust like in internal modulation.

s enabled, the external modulation mput level will he
detected. if the detected value is beyond the reference level, the HI or LO ight of Fm/t

of the MODULATION readout is turned on.  Control the input signal level so that both
lights are turned off.






(d) Input signal level and Fm deviation
As shown in Figure 4-1, FM deviation changes linearly with respect to an input signal
level. Thus if the external signal is attenuated to one-tenth (20 dB) with the M deviation
of the external modulation set to 75kHz (MODULATION readout: 75 kHz, and the H! ang
LO lights of the EM/L block off), then the LO light is turned on and the deviation of 7.5

kHz {egual to0 10 %, assuming 75 kHz is 100 %) is obtained exactly, The deviation readout
remains 75 kMz.

Hi fevel
0d8 Z::Zié::::Z:ZZ:Z:Z:Z:Z“/A/:} £2%
LO l!evei
External AF input ievel
~20.d8
0 7.5kHz 75.0kHz
10% 100%

FM deviation

Figure 4-1 External AF input level and FM deviation

(7} GP-1B program code

As for frequency modulation, the GP-18 can control the procedures for; 1) turning the function
en/off, 2) selecting » modulation signal, and 3) setting an FM deviation directly in a numeric value
Table 4-25 shows the GP-i3 program codes for frequency modutation.

Table 4-25 Gp.p program codes for frequency modulation

Hf;c?:{ Data code C%:;; Description

FM 1 OF Turns the modulation off.
ON Turns the modulation on,
T4 Modulation signal : INT 400 Hz
T1 Madulation signal : INT 1 kHz
X0 Modulation signai : £xXT .
10C to 300 Sets an FM deviation of 100 to 300 kHz.
0.0t 989 Sets an FM deviation of 10.0 to 99.9ktz,

0G0 10995 Sets an FM deviation of 0.00 to 999 kHz. J







(8) Error

tf an erroneous operation du
table 4-26 will appear in the MEMORY ADDRESS readout.

remote control with the GP-IB, no error code will appear.

ring the frequency modulation control, an error code listed in the
if the instrument operates under the

Table 4-26 Possible errors during frequency modulation

Error
code

Error description

Occurs upon :

Result

40

Setting value of the FM deviation is beyond the
range of 0 to 300 kHz.

Pressing the
ENTER key.

The setting value is
unacceptable,

41

FM deviation is set to the value more than one
half the RF frequency.

Pressing the
ENTER key.

The setting value is
acceptable and FM
modulation is turped
off.

42

FM deviation is set so that the product of the
FM deviation by the M +$ level ratio exceeds
300 kHz when the modulation mode is set to
MONO in the FM band.

Pressing the
ENTER kay,

The setting value is
acceptable and FM
modulation is turned
off.

43

FM modulation is turned on in any case of the

following.

@ The FM deviation is set to the value more
than one half the RF frequency.

2 The total FM deviation is set to the value
more than 300 kHz when the modulation
mode is MONO.

Pressing the
FM OGN key.

FM modulation cannot
be turned on.

See Table 4.23 in {1)

deviation setting ranges.

See

of this paragraph for the relationship between RF frequencies and FM

(1) in the paragraph 4.14 for the relationship between FM  deviation and total fM
deviation, '

4-12 MAIN- AND SUB-CHANNEL SIGNAL OF FM STERED
The basic operation of FM stereo includes :
¢ Specifying a modulation mode with keys of the MODULATION MODE block

¢ Selecting an internal AF signal for main- and sub-ci

® Direct setup of a level ratio with DATA keys
* Modification of a level ratio with the FREQ/MOD knob of the MODIFY black

(1) Speci

For FM stereq main- and sub-channel modutation,. t}

as histed

fying a modulation mode

in Table 4.27,

wnnel modutation

WS instrurment allows the maodutation modes







Tabie 4-27 Modulation mode (FM stereq)

Modulation signal source Modulation made Note
Internal signal MONQ INT L {Moncphonic)
{one signal) L=R INT L (Stereo) Main-channel component only

L INT L (Stereo) L-channel signal only

R INT L (Stereo) R-channel signal only

L==R INT L (Stereo) Sub-channel component only
External signal MONO EXT L (Menaphonic)
(L input, one signal) L=R EXT L (Sterec) Main-channel component only

L EXT L {Stereo) L-channel signal only

R EXT L (Stereo) R-channe! signal only

L=-R EXT L (Stereo) Sub-channe! component only
L:lInternal signal INT L-EXT R {Stereo) Stereo modulation with one external
R:External signal signal and one internal signal.
L: External signal EXT L, R (Sterea) Stereo modulation with two external
R External signal ' signais

OFF The main- and sub-channel signal

turned off.

If one of those modulation modes listed in Tabie 4.27 is specified with the RF frequency of this
Instrument, explained in the paragragh 4-4, set to 2.00001 MHz or more, then the instrument works

in the FM stereo mode. To specify a modulation mode, press an appropriate key of the
MODULATION MODE block and turn on its key light.

The MONO, L=R, L, R, L= R, INT L-EXT R, EXT L, R, and OFF key ciear one another. A signal

source for each of MONO, L=R, L R, and L= —-R is selected internally or externally depending on
whether the INT or EXT key light of the FM/L block is turned on.

(2} Selecting an internal AF signal
Either one of the following two can be selecled as an internal AF signal.
¢ An internal sine wave of 400 Hz (INT 400 Hz)
® An internal sine wave of 1 kHz (INT 1 kHz)
Press the INT key of the FIM/L block to select the INT 400 Hz or INT I kHz signal. Pressing the

INT key switches alternately between the INT 400 Hz and INT 1 kHz signal.  Either 400 Hz or P kHz
light is turned on to indicate the sefection state.

{3} Readout
M+ 5 level ratio has the following two meanings -
1. The ratio of M +5S level to FM deviation
Example} The total M deviation at the RF output is given as follows :

0
75 (kMHz) x }900 = 67 5kHz

where the modulation mode is MOMGQ, the FM deviation is 75 kHz, and the M +5
level ratio is 90 94






2. The ratio of M+ 5 level to composite signal Qutput' level
Exampie) The M +5 level at the composite signal output is given as follows :

9000 (MV) x —-%%~ = 8100 mV

where the modulation is L=R, the composite signal output level is 9000 mV, and
the M+5S level ratio is 90 9

An M+5S level ratio appears in the MODULATION readout,

its setting range is related with a modulation mode as follows.

{a) A value set in the MONO modulation mode is increased about 0.9 times in another
modulation mode,

{b) A value set in a modulation mode other than MGONO is increased about 1.11 times in the
MONO modulation mode,

Thus the setting range for a M+S level ratio is varied depending on a modulation
mode,

When a modulation mode is MONO 0 to 127 %
When a modulation mode s any mode other than MONO 0 to 114 9

NOTE

When the pre-emphasis is turned on, the level ratio displayed in the MODULATION
readout is not equal to the actual level ratio.

"4} Direct setup of a level ratio with DATA keys
*® Press the M +5S key of the MODULATION MODE block.
* Enter a numeric value with DATA keys of the DATA block.
® Press the % key of the ENTER block, .
A desired level ratio can be set through the above key operation.

Once the M+ S level ratio s set, the displayed unit is ¢hanged t0 % and the M+ light in the
MODULATION readout is turned on.

Example 4-29) setling the M +5 level ratio of 85 %
Eon

(5) Modification with the FREQ/MOD knob
e Press the M+ 5 key of the MODULATION MODE hlock.

specify a digit to be modified with the i<} i keys ol the FREQ/MOD operation part in the
MODIFY block,

Modify the value with the FREQ/MOD knob of the MODIFY hiock

A desired digit of the level ratio readout value can be modified through the above key
operation,

Use the [ [ keys to specily the digit to be modified wilh the FREQ/ MOD knob. The
2cified digit blinks.
The FREQ/MOD knob rotates endlessly ; rotating the knob clockwise increments the level ratic
while rotating it counterclockwise decrements the leye! ralio.  As the modified digit reaches 9
{%ncremenaa’ng} or § (decrementing), the digit 1o its left will mncremenl or decrement.

4-48






Example 4-30) Shifting the diait to be modified with & & keys

Step Keystroke MODULATION readout Note
The digit currently modifiable begins to
® M+S s U % blink.
At first, the modifiable digit does not shift,
2 744 s % The modifiable digit shifts to a higher place.
The modifiable digit shifts to the highest
@ 5 74 8 | 5 % place. '
The modifiable digit shifts to the lowest
@ 2
e 5 8 %/, % place.
- The modifiable digit shifts to the highest
® % 815 % place.
B .z % The modifiable digit shifts to a lower place.
. e . The modifiable digit shifts to a lower place.
u NZZE Blinking stops in above five seconds.

Example 4-313 Modifying the M +5S level ratio from 85 % to 105 %

Step Keystroke MODULATION readout Note

- : The digit currently modifiable begins to

it) = a

7 = F 5 //%; & blink

i
2 = B s I % Cause the higher digil to blink.
— Biinking stops to show the M +$ level ratio

3 CW 110715 } U has been modified

Knob 2 steps






{6) GP-I8 program code

As for a main- and sub-channel,
. modulation mode of a main-
/ modulation. Table 4-28 shows

Table 4-28 GP-i3 Program codes for & main- and sub-channel (

the GP-1B can control
and sub- channel signal and set

annei,

the procedures for specifying a
ting a level ratio for Fm
the GP-IB program codes for a main- and sub-ch

sterep

FM stereo)
Hf;j;r Data code cUOr:;; Description

MS |00 Main- and sub-channel modulation mode OfF
01 Main- and sub-channe! modulation mode MONO INT
02 Main- and sub-channel modulation mode =R INT
03 Main- and sub-channel modulation mode INT
04 Main- and sub-channei modulation mode INT
05 Main- and sub-channel modulation mode L= -R NT
i1 Main- and sub-channel modulation mode MONO EXT
12 Main- and sub-channel modulation mode =R EXT
13 Main- and sub-channel modulation mode EXT
14 Main- and sub-channel moduiation mode EXT
15 Main- and sub-channel modulation mode L= -R EXT
16 Main- and sub-channet modulation mode INT L~EXT R
17 Main- and sub-channel modulation mode EXT LR
0to 127 Setting an M+ S level ratio of 0 to 127 %

M (T4 Modulation signal: INT 400 Hz
71 Modulation signal ; iNT 1 kHz
XD Modulation signal ; £XT N

{7} Error
If an erroneous operation is done during the FM stereo mode an error code listed in the table

4-29 will appear in the MEMORY ADODRESS

readout. If

control with the GPB, no error code will appear.

Table 4-29 Ppassible errors

the instrument operates under the remote

during main- and sub-channel signal operation {in the FM stereo

mode)
Error . ]
code Error description Occurs upon ; Result
61 | Modulation mode s sel to MONO under the Pressing the The meduiation
following conditions: MONO key. mode s changed Lo
(' The current modulation mode is set to any MONO and Fm
mode other than MGNG. modulation is
2 The product of the M +S level ratin by Fv turned off.
deviation is 271 kkz or more.
62 | Modulation mode is set to the other than MONO Pressing the Setling the ]
under the fol?owing conditions ;. OFF, L=R, L, modulation mode is
() Reference frequency is set within the AM band. |R L= -R, or unacceptable.
2 Relative frequency is set so that the actual EXT L, R key.
[ frequency is within the fm band. |







Tabie 4-29  Possibie errors during main- and sub-channe! signal operation
(in the FM stereo mode) (Cont'd)

Error . .
code Error description Occurs upen Result

65 | Setting value of the M +5 leve! ratio is beyond Pressing the The setting value is
the specified range. ENTER key. unacceptable.

66 | M+5 level ratio is set so that the product of Pressing the The setting value is
the FM deviation by the M +S |eve! ratio ENTER key, acceptable and Fm
exceeds 300 kHz when the modulation mode i3 modulation is turned
set to MONO in the EM band., ' off.

e

A See (1) in the paragraph 4-9 for the relationship between an M +5 level ratio and total FM
deviation.

4-13 FM PILOT SIGNAL
The basic operation of the M PILOT signal includes :
¢ Turning the FM PILOT signal on/off with the PILOT ON key
® Direct setup of the level ratio with DATA keys
® Modification of the level ratio with the FREG/MOD knob of the MODIFY bhiock

{1) Readout

The data on the PILOT signal appear in the MODULATION MQODE biock and MODULATION
readout.  The MODULATION MODE block shows whether the PILOT signal is on or off, while the
MODBULATION readout contains the level ratio of the PILOT signal.

Piot signal level ratio has the following two meanings :
I. The ratio of pilot signal ievel to FM deviation
Exemple} The tatal FM deviation at the RF output is given an follows -

- 80+ 10

75 (kHz) x ~og = 675k
where the modulation mode is L=R, the M deviation is 75 kHz, the M +5S level

ratio is 80 %, and the pilot signal level ratio is 10 %.
2. The ratio of pilot signal fevel 1o composite signal cutput level
Example) The pilot signal ievel at the composite signal output is given as follows :

10
100

9000(mV) X = 900 mv
where the composite signal output level is 9000 mV and the pilot signal level
ratio is 10 %.

The MODULATION MODE block readout is described in (2).  The PILOT level ratio in the Fp
stereo mode is described in (3) and (4)

Table 4-30 lists the setting range of a PILOT level ratio in the FM stereo mode






Table 4-30 Setting range for a PILOT level ratio in the FM stereo mode

Level ratio (%) Resolution (34)

0.0 to 19.9 ’ 0.1

{2} Turning the PILOT signal on/off

The PILOT signal is turned on or off with the PILOT ON key of the MODULATION MODE block.
The PILOT ON key switches alternately ; the key light is turned on to indicate the PILOT signal is
n; turned off to indicate the PILOT signal is off.

NOTE

The PILOT ON key is ineffective in MONO modulation mode.

(3) Direct setup with DATA keys
® Press the SHIFT key.
¢ Press the LEVEL key of the MODULATION MODE block.
® Enter 3 numeric value with DATA keys of the DATA block.
© Press the % key of the ENTER block.
A desired PILOT tevel ratio can be set through the above key operation.

Once the PILOT level ratio is set, the displayed unit is changed to % and the PILOT ght in the
MODULAT ION readout is turned on. '

Example 4-32) setting the PILOT fevel ratio of 9.5 34,
fSHIFTJ LEVELI 9} Hs'%i

{4) Modification with the FREQ/MOD knob

¢ Press the SHIFT key.

® Press the LEVEL key of the MODULATION MODE block.

¢ Specify a digit to be modified with = 9 .keys of the FREQ/MOD operation part in the

MGODIFY block.

¢ Modify the value with the FREQ/MOD knob of the MODIFY block.

A desired digit of the level ratio readoul value can be modified through the above key
operation,

Use the [ [J keys to specify the digit to be modified with the FREQ/MOD knob. The
specified digit blinks.

The FREQ/MOD knob rotates endlessly : rotating the knob clockwise increment the level ralio
while rotating it counterclockwise decrements the level ratio,

As the modified digit reached 9 (incrementing) or 0 {(decrementing), the digit to its left witl
-rement or decrement.

a. K7






Example 4-33) Shifting the digit to be modified with = = keys

Step Keystroke MODULATION readouyt Note
_ ‘ The digit currently modifiable begins to
® I SHIFT H LEVEL ] 9. 5 % blink
— At first, the modifiable digits does not shift,
@ 5 s % The modifiable digit shifts to a higher place.
)
The modifiable digit shifts to the highest
® 49 s | w o ¢
place.
The modifiable digit shifts to the lowest
@ - , /}
= s f 9. Z’/ﬁf/ii g place,
s = The modifiable digit shifts to the highest
v 7249 | 5 % place.
& =) ZZ I 5 The modifiable digit shifts to 5 lower place.
- The modifiable digit shifts to a lower place.
& ) 9 //y 0, . . .
: Blinking stops in above five seconds.

Example 4.34) Modifying the PILOT level ratio from 9.5 % 1o 13.5 % {in the FM stereq mode}

Step Keystroke MODULATION readout Note

. : . The digit currently modifiable beging to
v = SR biink
SR S '

2 & Habs | ow Cause the higher digil to blink.

Blinking stops to show the PILOT level ratio
e o H has been modifiad
Kaobh 4 steps

S






(5) GP-IB program code

As for the PILOT signal, the GP.I8 can control the procedures for turning the function on/ off,

and setting a signal level ratio or modulation degree. Table 4-31 shows the GP-18 program codes
for the PILOT signai.

Table 4-31 GP-1B brogram codes for the PILOT signal

Header ' Unit .
code Data code code | Description
PL ON Turns the PILOT signal on.
OF Turns the PILOT signal off.
0.0 to 18.0 (PC) | Turns the PILOT level ratio of 0.0 to 9.9 94,

The unit code enciosed parentheses can be omitted.

(8) Error

If an erroneous operation is done during the PILOT signal control, an error code listed in the
table 4-32 will appear in the MEMORY ADDRESS readout. | the instrument operates under the
remote control with the GP-I18, no error code will appear.

Table 4-32 Possible errors during PILOT signal operation

Errar _ L : Resui
code Error description Occurs upon: esuit
63 | Pilot signal leve! ratio in FM sterea is set Pressing the The setting value is
beyond the range of 0 to 19.9 Y. ENTER key. unacceptable,
64 | Pilot signal is turned on when the modulation Pressing the The pilot signal cannot
mode is MONQ in FM band. PILOT ON key. |be turned on.

See (1) in the paragraph 4-14 for the relationship between an M+ S fevel ratio and a total M
deviation.







4-14 TOTAL FM DEVIATION
The basic operation of total FM deviation includes -
® Display of total FM deviation ‘
® Direct setup of total FM deviation with DATA keys
® Total FM deviation modification with the FREQ/MOD knob of the MODIFY block

{1} Readout

Total FM deviation appears in the MODULATION readout as follows,
Total FM deviation = EM deviation x (M +5 level ratio + PILOT level ratio )/ 100
Total FM deviation setting ranges are :
When the moduiation mode is MONO
0 to FM deviation x 1.27
When the modulation mode is any mode other than MONO

FM deviation x PILOT level ratio/ 100 to FM deviation x (114 + PILOT level ratio) /100
The resolutions are shown in table 4-33.

During the total FM deviation setting operation, all
LEDs in the FUNCTION block are turned off.

Table 4-33 Resoiution of total FM deviation

'Setting range Resolution
100 to 402 kHz | i kHz
0.0 to 99.9 kHz 100 Hz
0.0 tb 9.99 kHz 10 Hz

{2} Total M deviation setup with DATA keys
# Press the SHIFT key.
Press the <8> FM-T key of the DATA block.

* Enter a numeric value with DATA keys of the DATA block.
® Press the kHz key of the ENTER block.

A desired total FM deviation can be set through the above key operation.

Exampie 4-35) Setting the total FM deviation of 75.0 kHz

SHIFT || FM-T 7] 5 ll mf L2

Setting a total FM deviation might cause the current EM deviation or M +5 level
value to be beyond its acceptable range, resuiling in an error.

ratic setling

tf such an error occurs, study {5) of
this paragraph to find out the relevant error contents and set the total FM deviation again.

NOTE

When a total FM deviation is sel with DATA keys, the M +S level ratio is derived from the
following expression.

i M +5 level ratio = (Total FM deviation x 1007 F\ deviation) - PILOT leve! ratlio







(3) Modification with the FREQ/MOD knob
® Press the SHIFT Key,
& Press the <8> FM-T key of the DATA block,

® Specify a digit to be modified with the = 5 keys of the FREQ/MOD operation part in the
MODIFY block.

¢ Modify the value with the FREQ/MOD knob of the MODIFY block.

A desired digit of the total Fm deviation readout value can be modified through the above key
operation,

Use the B & keys to specify the digit to be modified with the FREQ/MOD knob. The
specified digit biinks.

The FREQ/MOD knob rotates endlessly ; rolating the knob clockwise increments the total M
deviation while rotating it counterclockwise decrements the total FM deviation. As the modified
digit reaches 9 (incrementing} or 0 (decrementing), the digit to its left will increment or decrerment.

Example 4-36) Shifting the digit to be modified with BB keys

Step Keystroke MODULATION readout Mote

The digit currently modifiable begins to

7 //9/% K ik

@ f SHIFT !FM»T j

The modifiable digit shifts to a higher
vy -,
< 77 0 kHz place.
o = The modifiable digit shifts to a higher
1 - by !
& ZEAS |0 kHz place.
@ g » The modifiable digit shifts to the lowest
) T ke place.
. The modifiable digit shifts to a higher
5 (-] s,
)} 7 //5:,,/ GJ kHz olace again,
. The modifiable digit shifts to a lower
> = TS P Kk place.
- o or " The modifiable digit shifts to the highest
f = ZZ e place,

The modifiable digit shifts to a lower
Blinking stops in above five seconds.






Example 4-37) Modifying the total FM deviation from 75.0 kHz to 78.3 kHz

Step Keystroke MODULATION readout Note
’ The digit currently modifiable begins 1o
) 174 0 kH:z © a9 Y ¢
blink,
@ 715 U4 kHz Cause the fowest digit to blink.

Blinking stops to show the total FM
3 W 71813 kHz deviation has been modified.
Knob 33 steps

(4) GP-1B program code
As for total FM deviation, the GP.IB can control the direct setup of a total EM deviation in a
numeric value, Table 4-34 shows the GP-1B program codes for total FM deviation,

Table 4-34 GP-IB program codes for total FM deviation

Header Unit o
code Data code code Description
FT 100 to 402 Sets a2 total FM deviation of 100 to 402 kHz.
10.0 to 99.9 Sets a2 total FM deviation of 10.0 to 99.9 kHz.
0.00 10 9.99 . Sets a total FM deviation of 0.00 to 999 kHz.
(5) Error

ff an erroneous cperation is done during the total FM deviation control, an error code listed in

the table 4-35 will appear in the MEMORY ADDRESS readout. If the instrument operates under
the remote control with the GP-IB, no error code wili appear.

Table 4-35 Possible errars during the total FM deviation control

Error . o :
code Error description Occurs upon . Result
67 | Total FM deviation is set to a value below. Pressing the The selting value is
{0 Setting value is beyond the range of QkHz ENTER key. acceptable.
o FM deviation x 1.27 in the modulation FM modulation i3
mode MONO, turned off if the tolal
2 Setting value is FM deviation x pilot tevel | FM deviation is 300 kHz -
ratio/ 100 or less or FM deviation x {114 + of more in the
pilot level ratio)7 100 or more in the maodulation mode

i modulation mode other than MONO. MONO.







4-15 PRE-EMPHASIS (FM STEREQ MODE)

A main- and sub-channel signal in the FM stereo modulation mode can be provided with the
. Pre-emphasis feature as shown in Figure 4.2
| The basic operation includes selection of a time constant for the pre-emphasis feature.

(1) Selecting a time constant

A time constant for the pre-emphasis feature can be selected out of 25, 50, and 70 us.

A desired time constant readout can be turned on with the key of the PRE-EMPHASIS block to
set the time constant for the pre-emphasis. When all lights are off, the pre-emphasis is alsa off.

Pressing the key of the PRE-EMPHASIS block causes several pre- emphasis conditions to be
selected in the following order.

OFF =25 45 - 50 ;s —> 75 us —OFF

75 S

50 us

Frequency characteristics [dB], /

' ivAviss

) L OFf

160 200 500 1k 2k Sk 10k 15k

Frequency {Hz]

Figure 4-2 Standard pre-emphasis feature

NOTE

The pre-emphasis feature is fixed to OFF during the modulation mode is MONO or the setting
frequency is in the aM band range.







(2} GP-I8 program code
The GP-IB can control selection of a time constant for the pre- emphasis feature. Table 4-36
shows the GP-IB program codes for the pre-emphasis feature.

Table 4-36 GP-IB program codes for the pre-emphasis feature

d Unit -~
Hfoad:{ Data code cor:ilé Description
PR G Pre-emphasis OFF
1 Pre-emphasis 25 us
2 Pre-emphasis 50 us
3 Pre-emphasis 75 us
{3} Error

If an erroneous operation is done during the pre-emphasis operation, an error code listed in
the table 4-37 will appear in the MEMORY ADDRESS readout. |f the instrument operates under
the remote control with the GP-IB, no error code will appear. '

Table 4-37 Possible errors during the pre-emphasis operation

Error . Lo
code Error description Occurs upon : Result
69 | Pre-emphasis feature is turned on in any case of | Pressing the Pre-emphasis feature
the following. PRE-EMPHASIS | cannot be turned on.
@ Modulation mode is set to MONO in the FM | key.
band.

@ Current RF frequency is in the AM band.







4-16  SCA SIGNAL (EM STEREQ MODE)

When the SCA function is turned on, any signal externally applied to the SCA INPUT terminal
on the rear panel of this instrument is superimposed. on the output signal from this instrument,
Given below are the specifications of the SCA signal, '

Frequency characteristics: 20 to 99 kHz % 1dB (with reference to §7 kHz)
input level : Approx. 0.56 Vp-p (equivalent with 10 % tevel ratio)

The basic operation is turning the SCA signal on/ off.

(1) Turning the SCA signal on and off
The SCA signal can be turned on and off with the SCA key of the MODULATION MODE biock,

The SCA key switches alternately; the key iight is turned on to indicate the SCA signat is on,
turned off to indicate the sCA signal is off,

NOTE

The SCA signal cannot be turned on when the modulation mode is MONG or the setting
frequency is in the AM band !

(2) GP-IB program code
The GP-IB can control turning the SCA signal on/ off, Table 4-38 shows the Gp-iB pragram

codes for the SCA signal,

‘Table 4-38 GP-18 program code for the SCA signal

.Header Unit L.
code Data code code Description
SC ON (1) Turns the SCA signal on.
OF (0} Turns the SCA signal off
{3} Error

If an erroneous operation is done during the operation the SCA signal function, an error code
listed in the table 4-39 wili appear in the MEMORY ADDRESS readout I the instrument operates
under the remote control with the GP-1B, no error code wiil appear.

Table 4-39 Possible errors during the operation of the SCA signal function

Error o
code Error description Occurs upon Result
68 | SCA function is turned on in any case of the Pressing the SCA function cannot be
following. SCA ON key. turned on,
@M Modulation mods is sel to MONO in the Fm
band.
2 Current RF frequency is in the AM band







4-17 COMPOSITE SIGNAL QUTPUT LEVEL .
The basic operation of a composite signal output leve! includes -
¢ Direct setup of a composite signal output level with DATA keys
* Modification with the AMPTD knob of the MODIFY block

(1) Readout

A composite signal output level appears in the AMPLITUDE readout. A signal with a specified
composite level is output from the COMPOSITE terminal on the rear panel of this instrument as an
FM stereo output signal. An M +$ level ratio and PILOT level ratio, described previausly, are set in
percentage, assuming the current specified composite output level is 100 %.

NOTE

A composite signal can be cutputted only when the modulation mode is the other than
MONO in the FM band (FM stereo).

The setting range and resolution of a composite signal output level (at open end) are 0 to
9990 mV and 10 mv, respectively

(2) Direct setup with DATA keys
8 Press the SHIFT key.
¢ Press the <5> LEVEL-C key of the DATA block.
® Enter 3 numeric value with DATA keys of the DATA block.
# Press the mV key of the ENTER block.
A desired composite signal output fevel can be set through the above key operation. Since the

resolution is 10 mV, the lowest digit (1 mV's digit) is rounded down and not displayed even if
specified.

Example 4-38} Setting tHe composite signal output level of 7800 my

SH?FT‘J‘ LEVEL-C H 7 i 8 ]@@W

NOTE

I the composite signal output level setting, the output level value entered following the SHIFT

key and <5> LEVEL-C key appears in the AMPLITUDE readout for about 10 seconds.

(3) Medification with the AMPTD knch
¢ Press the SHIFT key.
® Press the <5> LEVEL-C key of the DATA block.
® Specily a digit to be modified with the =t i~ keys ol the AMPTD operation part in the
MODBIFY block. (The (2] (3 keys of the FREQ/MOD operalion part also work similarly )
¢ Modify the value with the AMPTD knob of the MODIFY biock.
(The FREQ/MOD knob of the FREQ/MOD operation part also work similarly )

A desired digit of the composite signal output level readout value can be modified through the
above key aperation,






Use the & [ keys to specify the digit to be modified with the AMPTD knob. The specified
digit blinks.

The AMPTD knob rotates endlessly ; rotating the knob clockwise increments the output level
":whiie rotating it counterclockwise decrements the output level. As the modified digit reaches g
{incrementing) or 0 (decrementing}, the digit to its teft will increment or decrement.

Example 4-39) Shifting the digit to be modified with = & keys

Step Keystroke AMPLITUDE readout Note

The digit currently modifiahle begins to blink.
At first, the modifiable digit does not shift,

@ | AMPTD

78%0 my

2 S } 7 % ol o0 my The modifiable digit shifts to a higher place.
! %// 810los my The modifizble digit shifts to a higher place.
7 The modifiable digit shifts to the lowest place.
@ 718 %;;‘Z a my The lowest digit does not blink because of the
HmV resolution.
’ The modifiable digit shifts to 3 higher place
B =) 7 28%{ 010 mv ¢ ’

again.

-
& & L? 8 ZQ}{‘J 0 ' MY The modifiable digit shifts to a lower place.
_ ' The modifiable digit shifts to the highest
D 7781010 ’ dBm ¢ ?
- vlace,

- . The modiliable digit shifis to a lower place,
B (= TEBAC o] my L o .

e | Blinking stops in above five seconds.







Example 4-40) Modifying the composite output fevel from 7800 mV to 7960 mV

Step Keystroke AMPLITUDE readout Note

The digit currently modifiable begins to
g = N
@ &= T80l mv Cause the fowest place to blink.

Blinking stops to show the output level
@ cw 719986l 01 mv has been modified.
Knob 16 steps

NOTE

During the composite signal output leve! setting, ail = and [ keys in the MODIFY block are
available.

{4) GP-1B program code

As for a composite signal output level, the GP-iB can control the direct setup of an output level
in 8 numeric value. Table 4-40 shows the GP-18 program codes for a composite signal output level,

Table 4-40 GP-i8 program codes for a compaosite signal output fevel

Header Unit T
code Data code code Uescription
LV 100 to 9990 Sets @ composite signal output Tevel of 0 to 9990 mVv.







4-18 ASSORTED PRESET MEMORY
The assorted preset memory stores up to 100 sets of parameters for functions given so far in
this manual. Any set of data stored can be recalled at a time as required,

{1) Data that can be stored in a set in the assorted preset memory
Table 4-41 lists the data storable in the assorted preset memory.

Table 4-41 Data stored in the assorted preset memory

item Parameter
RF frequency
Frequency 0.01000 to 280.00000 MiHz
Relative frequency —-199.99999 to 199.99999 MiHz
Gutput tevel
Level -133.0 to 19d8m
-26.0 to 126.0d8,V
-20.0 to 132.0dBuV EMF
G.050 Vv to 2000 mv
0.100 ¥ EMF to 4000 mvV EMF
Relative level 0 to £152dB
Continuous control : ON/ OFF
Output ON/GFF
Impedance 50007750
Amplitude modulation
Modulation ON / GFF
Modulation signal INT 400 Mz /INT 1 kHz/EXT
Modulation degree 0.0 to 125%
NEG PEAK CLIPPER ON/ CFF
Frequency modutation
Modulation ON7OFfF
Modulation signal INT 400 Hz/INT 1 kHz/EXT
Freqquency deviation 0.00 to 300 kHz
Total frequency deviation 0.00 to 300 kHz
Main- and sub-channel signal
Modulation mode ' MONO/L=R/L/R/L= -R
: INT L—-EXT R/EXT L, R/OQFE
Level ratio 0 to 127 % (MONO)
0 to 1714 % (Except for MONQ)
Pre-emphasis 25 /5150 7 75 5 OFF
Pilot signal
Signal OM/JQFF
Level ratio 00 te 19.9% {(FM steren)
Modulation degree 00 to 125% (AM stereo)
SCA signal ON/OFF
Setting item selection state AMPTD I FREQ 7 FAI 7 AM
External control output
Port 1 0 to 255
Port 2 J to 255
|Preset revers frequency for the relay drive output | - 280 1o 280






(2) Memory address

The 100 sets of preset memory are registered at memory addresses 00 to 99,

A memory
address will appear in the MEMORY ADDRESS readout.

{3} Storing operation
® Set an item to be stored {see Table 4-41} to. the required value.
® Press the SHIFT key.

¢ Press the <RCL> STO key of the MEMORY block.

* Specify a memory address with DATA keys of the DATA biock.
€ Press any key of the ENTER block,

The data can be stored in the preset memory by following the above procedure.

Example 4-41) Sioring the current setup conditions at the memory address 12

Keystroke : MEMORY ADDRESS readout

SHIET || sTO j | “ 2 IMHZ

]2

(4) Direct recalling
® Press the RCL key of the MEMORY block,
¢ Specify a memory address to be recalled with DATA keys of the DATA hiock.

Data in the specified preset memory can be recalled by following the above procedure.

Example 4-42) Recalling the memory address 12

Keystroke MEMORY ADDRESS readout

Exnnl Ik

Addresses 00 to 09 can be also recalled by following the procedure st

wown in Example 4-43,

Example 4-43) Recalling the memory address 1

Keystroke MEMORY ADDRESS readout
s

cha ”1HMHz ! 0|







(5) Sequential recalling
{a) General
Data at the addresses between the desired start and end addresses can be sequentially
recalled in single key operation. Given below are the procedures for setting a pair of start
and end address and executing sequential recaliing.
(b} Setting a pair of start and end address
® Press the SHIFT key.

® Press the <RCL> STO key of the MEMORY block.
Press the point key f - | of the DATA block.

Specify a two-digit start address with DATA keys of the DATA block,
Press the point key ! - | of the DATA block.

® Specify a two-digit end address with DATA keys of the DATA biock.
Press any key of the ENTER block.

A desired pair of start and end address can be specified through above key operation,

®

»

Example 4-44) Specifying 12 for the start address, and 34 for the end address

Keystroke MEMORY ADDRESS readout Note

(F !i T i. ,] , .
FH_ ! | : 2 e The decimal point of the
J ) l 34| 4 MHz ) ' lower digit is turned on,

The canceling procedure for the specified pair of start and end address is as shown in Example
4-45,

Exampie 4-45) Canceling the specified pair of start and end address

Keystroke MEMORY ADDRESS readout
i e ey R Y
J
. _ — NOTE
The generator always judges the smaller address as the start address, If the sequentisi

recalling is executed with the setting as follows,

o [ o o ey

the addresses will be recalled in the order of 2= 13> 5335134

It the same value is specified for both start and end addresses, the result will be same as the

canceling operation of the start and end address.







{c) Sequential recalling

The data stored in preset memories can be sequentially recatied by operating an
appropriate key of the MEMORY block. ..

Press the key to recall the memory address next to the address currently displayed.
if the address currently displayed is the end address, pressing the [(IJ key recalls the start
address.

Press the (I} key to recall the memory address before the address currently displayed. If
the address currently displayed is the start address, pressing the (I key recalls the end
address.

Press the CLR key to recall the start address. |f the CLR key is pressed with the start
and end address canceled, the address 00 will be recalled.

Example 4-458) Sequential recaliing (12 for the start address, 34 for the end address)

Step Keystroke MEMORY ADDRESS readout Note

D 112 Current address displayed
2 113 The address next to 12
2 ]2 The start address

€y 3] The end address

B 313

&) CLR

S The start addregs

{6) Grouped sequential recalling
{a} General
Preset memories can be divided into ten groups at maximum, One aul of the divided
groups can be specified to perform sequential recalling.  Basic operation includes :
® Grouping
@ Group specification for: sequential recailing
® Canceling of sequential recalling within a group






(b) Groping
® Press the SHIFT key.
® Press the <RCL> STO key of the MEMORY .block.

® Press the point key | . | of the DATA block.

e

® Specify a two-digit start address with DATA keys of the DATA block.

iy

® Press the point key | . | of the DATA block.

® Specify a two-digit end address with DATA keys of the DATA block.
® Press the point key | - | of the DATA block.

® Specify a ona-digit greup number with a DATA key of the DATA biock.
® Press any key of the ENTER block.

A desired pair of start and end address as well as group number can be set through the
above key operation.

Example 4-47) Defining group 5 with its start address 12 and end address 34.

Keystroke MEMORY ADDRESS readout Note
2HIFT I STOW ! } H 2 12 The decimal point of the
' { H ] 5 , MHz 1 ' lower digit is turned on.

Two or more groups can share the same addresses.

' Example 4-48) Dividing into three groups that share the same addresses

; ’ SH!FTJLS?O EJ
Han

Step ' Keystroke MEMORY ADDRESS readout
A EaRnn T
BB DR
N IISHEFTJ STOJHEB_} ) ""';T;—
NDoROk: "
Oﬁ 2 ;o

Db

‘—‘E\ﬁHz |






(¢} Specifying a group for sequential recalling
® Press the RCL key of the MIEMORY block,

¢ Press the point key | - | of the DATA block,

® Specify a one-digit group number with a DATA key of the DATA block.
® Press any key of the ENTER block.

A desired group for sequential

recailing can be specified through the above key
operation.

Example 4-49) Specifying group |

Keystroke MEMORY ADDRESS readout Note
h imal point of th
RCL ‘ ; Mtz olo The decfrr?a.pO|n o] e
lower digit is turned on.

(d) Canceling sequential recalling within a group

The procedure for canceling the specified pair of start and end address is shown in
Example 4-50. However, the divided groups are still stored in memories,

Example 4-30) Canceling saquential recal

ling within a group

Keystroke MEMORY ADDRESS readout Note

™ imal oo
! SHIFT { S0 *L f‘ - H MHz ! 0 The deCfnja'pOiﬂt of the
J lower digit is turned on.

NOTE i
if the same value is specified for both start and end addresses, the result will be same as the
canceling operation of the start and end address,

(6) GP-IB program code
As for preset memory, the GP-IE can control

only storing and direct recalling operations.
Table 4-42 shows the GP-I3 program codes |

or the preset memory operation,

Table 4-42 Gp.B progr

am codes for preset memory
Header Uit . |
code Data code code Description
RC 00 to 99 Recalls data i preset memories of addresseé 0% to 99.
ST 30 10 99 Stores data in presel memories of address 00 to 9.







4-19 AUTO SEQUENCE OF ASSORTED PRESET MEMORY

The auto sequence function allows the assorted preset memory described in the paragraph 4-17

to be sequentially recalled at a desired time interval. The basic operation of the auto sequence
“includes :

® Setting an interval time

® Selecting an auto sequence mode
¢ Starting and ending the auto sequence function

(1) Interval time

The auto sequence function is used to set a time interval after a certain memory is recalled
until the next memory is recalled. An interval time can be changed for each memory address,

(a) Setting range and resolution

An interval time appears in seconds in the MODULATION readout only during the
setting and verifying operations. The setting range and resolution are as follows.

Setting range Resolution
0.10 t0 989 0.015
10.0 to 60.05 0.1s

(b) Setting procedure

@ Press the SHIFT key.

® Press the < 1> INTVL key of the DATA block.

® Enter & numeric value with DATA keys of the DATA block.

® Press the s key of the ENTER block.

A desired interval time can be set through the above key operation. The following

three procedures can be used to sel an interval time for different target addresses,

¢ A procedure for setting an interval time for the memory address currently displayed.

* A procedure for setting an interval time for all addresses between any two addresses at a
time,

® A procedure for setting anm interval tme for all addresses between the start and end
address for sequential recalling at a time.

Given below are the example operations, where lhe start acdress of the preset memory
has been set to 00 and the end address to 19






Example 4-51) Setting the interval time to one second for & memory address

Step Keystroke MODULATION readout Note
0] T 12| 5 | kHz Current moduiation degree set value
interval time set for the memor
o SHIFT || INTVL o.11]0 s . y
address currently displayed
) 1 3 .10 10 s Set the interval time to one second
@ T 1215 kHz Current modulation degree set valye
Example 4-52) Setting the interval time to two seconds for the memaory addresses 3 to 9
Step Keysiroke MODULATION readout Note
Q) P25 ] kHz Current modulation degree set value
Interval time set for the memory
2 SHIFT INTVL 0 i 0 1s .
address currently displayed
7 “ - 3 Set the interval time to two seconcds
3 210105 _
g 9 } 3 [ " l g l o Address data
4 V1215 ] kHz Current modulation degree sel value







Example 4-53) setting the interval time to three seconds for all the memory_addresses between

the start and end address

Step Keystroke MODULATION readout
)] V1215 | kHz
@ SHIFY INTVL 0.1 ]01s
o EEEE [l
® f1 2. 15 | kg

Note

Current modulation degree set value

Interval time set for the memory
address currently displayed

Set the interval time to three
seconds

Current modulation degree set value

Example 4-54) Verifying the interval time set for the memory address currently displayed

Step Keystroke . MODULATION readout

&

P12] 5 kiz

0153
-y

o

i SH%FT.][‘II\'ITVL {

Note

Current modulation degree set value

Interval Ume set for the memory
address currently displayed appears
for about five secaonds.

Current modulation degree set valye
g

NOTE

The s(second) light of the MODULATION readout is turned on for only aboul five seconds after
the SHIFT key and < 1> INTVL keys are pressed. Press a DATA key of the DATA block to set
an interval time while the light is on. Otherwise the setling value will not be accepted







(2} Selecting 2 mode for auto sequence
The following four modes are available for auto sequence operation,
® Repeat up: Repeats auto sequence in the start-to-end direction,
® Single up: Executes auto sequence only once in the start-to-end direction,
¢ Repeat down: Repeats auto sequence in the end-to-start direction,
® Single down : Executes auto sequence only once in the end-to-start direction.

(a) Readout

The auto sequence mode is displayed in the FREQUENCY readout only during the

selecting and verifying operations. At that time, the FREQUENCY readout also contains the
parameters for other 1/ 0 modes.

® Press the SHIFT key.
® Press the <0> |/0 MODE key of the DATA block.

The selected auto sequence mode is displayed in the FREQUENCY readout as shown in
Example 4.55 through the above key operation.

Exampie 4-55) Verifying the auto seguence mode

Keystroke ' FREQUENCY readout

ISHIFLJF/O MODE1 70 f AZIATITUIPYT P2

AS

The auto sequence mode appears in the AS digit of the FREQUENCY readout.  Given below i
the relationship between the A5 numeric values and modes.

N 7
AS Mode
0 Repeat up
1 Single up
2 Repeat down
3 Single down N

The digits other than AS are explained as foliows.

For more information, see the paragraph in
parentheses,

® Al AZ: Displays the GP-I8 device address in
paragraph 6-3)

¢ TL: Displays the master/siave settings of ti
the paragraph 6-10)

o decimal number from 0 to 30, (See the

P memory sync and memory copy functions,  {See

® Pi: Displays the mode of port 1 of the EXT CONTROL 1/0

{See the paragraph 7-3)
e P2

Displays the mode of port 2 of the EXT CONTROL 17O {(See the paragraph 7.3






(b) Selecting procedures
¢ Press the SHIFT key.
® Press the <0> |70 MODE key of the DATA block.

® Specify the AS digit with the & [ keys of the FREQ/MOD Gperation part in the MODIFY
block.

® Press either one of the | g | 1o 3 | keys of the DATA block to select a mode,

® Press any key of the ENTER block.
A desired auto sequence mode can be selected through the above key operation.

Example 4-56) Selecting the Repeat down mode "2

Step Keystroke FREQUENCY readout Note
; Eo t
@ ! 11203 als|sl7]g } Current RF frequency se
value
o ] SHIFT ” 110 MODE ]
) Current 1/ 0 mode set value
170 tiololologin (

)
m
(1]
o
n
[4]

Causes the AS digit to

6’/{ blink.
0J0il¢ o

Set the mode to 2

[~]
H
xT
N

Displayed for about five
170 Tjo0jo]ojolz seconds.
C RF fr
© tl203lals|s 71 urrent equUancy set
N vaiue.

{3) Starting and ending the auto sequence

& Press the SHIFT key.

¢ Press the <l > AUTO/MANU key of the MEMORY biock

The above key operation causes the AUTO light of the MEMORY ADDRESS readout 1o be
turned on and the auto sequende to start.  No operation egxcept for the ending operation s
effective during the auto sequence operation.

The ending procedure is same as the starting one. The AUTO ight of the MEMORY ADDRESS
readout is turned off to indicate that the auto sequence has been ended

NQOTE
LThe execution of the auto sequende pauses when the SHIET Key 1s pressed.







{4} GP-I1B controi
As for auto sequence function, the GP-IB can control interval time setting and operation mode

selection. Table 4-43 gives the GP-IB program codes for auto sequence.

Table 4-43 GP-IB program codes for auto sequence

Hcejj:r Data code CUO:;x; Description
NT t Sets the interval time to t(s) for the currently
displayed address.
t-aj;-aj | Sets the interval time to t(s) for the addresses ar to
ay.
t— - Sets the interval time to t{s) for the addresses
between the start and end address.
t(Interval time)
0.10 to 60.0
ay, a7 (Address) :
00 to 99{a; < a;)
AS 0 Selects the Repeat up mode.
' i Sefects the Single up mode.
2 Selects the Repeat down mode.
3 Sefects the Single down mode.
{3) Error

tf an erroneous operation is done during autoc sequence, an error code listed in the table 4-44

will appear in the MEMORY ADDRESS readout.

It the instrument operates under the remote

control with the GP-IB, no error code will appear,

Table 4-44 Possible error 'duréng auto sequence

Error
code

Error description

Occurs upon: Result

75 jinterval time is set beyond the range of 0.10 to
60 5.

Pressing the
ENTER key,

The setting value is

unacceptable,







SECTION Vv
GP-1B OVERVIEW

5-1 GENERAL ‘

The GP-IB (General Purpose Interface Bus) has been known as a special bus structure defined by
the IEEE Standard 488. The overall purpose of the interface system is to provide an effective
communication link over which messages are carried in an unambiguous way among a group of
interconnected devices.

5-2 DEVICES IN THE SYSTEM

The communication link requires three basic functional elements to organize and manage the
flow of information to be exchanged among devices : (1) A device acting as a listener, (2) a device
acting as a talker, and {3) 2 device acting as a controller.

A talker sends data to listeners on the bus, a listener receives data from the talker on the bus,
and a controller controls the activity of the buys, Many devices are both a talker and listener, but
there are devices that can be fixed to act as a talker only or a listener only with the “Only" mode
of operation. Besides, there are devices that act inherently as a listener only (e.g., a printer).

The controller is the only device capable of sending commands by which the activities on the bus
are alteréd. The controller can pick out a specific device and instruct it to be a talker or listener.

5-3 MESSAGE PATHS AND BUS STRUCTURE

The GP-iB contains a set of sixteen signal lines used to carry all information, interface messages,
and device dependent messages among interconnected devices. Figure 5-1 is 3 diagram of the
interface connection and bus structure.

The bus structure is organized into three sets of signatl lines:

(1) Data bus, 8 signal tines (DIO 1 ... B}

(2} Handshake lines or data byte transfer control bus, 3 signal lines (DAV, NRFD and MDAC)

(3} Controf lines or interface Mmanagement bus, S signal lines {ATN, IFC, SRQ. REN and EGH

The bus consists of & 24-line passive cable of which sixteen fines are used for signal lines
described above and the remaining eight are used for ground connection.  Since the bus has a
negative logic convention, a less positive voltage level is referred to as TRUE {binary 1) and a more
positive voltage level is FALSE {binary 0),

5-4 DATA LINES (DATA BUS}

The data lines carry message bytes in a bit-parallel byte-serial form, asynchronously, and
generally in & bidirectional manner. These lines carry either data or command inflormation,
depending upon the condition of the ATN management line.  Normally, a seven-bit ASCH code
fepresents each byte of messages, feaving the eighth bit available for parity checking,

Commands are categorized into two groups, one Addressed Command Group effective only far
listeners and another Universal Command Group effective for all devices. The following are typicat
commands with brief descriptions.

Addressed commands:

GTL Go Te tocal. Returns the listening device(s) to lacal front panel control,






SDC Selected Device Clear. Returns the listening device(s) to a predefined device-dependent
state,
GET Group Execute Trigger. Causes the fistening devicels) to perform a device-dependent action,

UNL  Unlisten, Releases all listening devices from being listeners.
Universal commands:
LLO Local tockout. Prevents the device operator from manually inhibiting remote program
control.
DCL Device Clear. Sets the device to its initial conditions.
SPE Serial Poll* Enable. Places the device under serial poli mode,
SPD Serial Polt Disable. Releases the device from serial poll mode.
* Polling is a mean by which a controller can identify a device that needs interaction with it,
The controller may poll devices for their operational condition one at a time, which is termed

a serial poll, or as groups of devices simultaneously, which is termed a paraliel poll,

M i 7/\
DEVICE A
Able to talk,
listen and
control
. ]
{Example : Calcuia{tor) Data bus
(B signal lines)
DEVICE B
Able to talk
and listen
Data byte
(Example : Digital I transfer
voltmeter) control bus
LS {3 signal fines)
DEVICE C
Only able ta
listan
. ] Interface
(Example ; Signal ( management
generator} bus
M (5 signal dines
DEVICE D
—— L DIO 1
Only able to L‘“ DIO 8
talk .
: DAV
(Example: Tape reader) NRED
e —— NG AC
[FC
ATN
SRO
— REN
EQH
Figure 5-1 interface connection and bus structure






The commands are sent from the controller when the ATN fine is Low (TRUE). MLA {(My Listen
Address) and MTA My Talk Address) are used to designate the devices as & listener or talker
respectively. .

Each device has a S-bit address switch usually on the rear panel to be used for assigning an

address. Using this address the device can respond to addressed commands,

5-5 HANDSHAKE LINES (DATA BYTE TRANSFER CONTROL BUS )
A set of three interface signal lines (DAV, NRFD, and NDAC) operate in what is called a three-
wire interlocked handshake Process 1o transfer each data byte across the interface :
(1) DAV line (Data Valid) is used to indicate the condition (availability and validity) of information
on the DIC signa! lines.
(2)  NRFD line (Not Ready for Data)is ysed to indicate the condition of readiness of device(s} tg
accept data,

(3) NDAC line {Not Data Accepted) is used to indicate the condition of acceptance of data by
device(s):

The handshake process timing diagram is shown in Figure 5-2, and its flow diagram is shown in
Figure 5.3. _ :

Each byte of data transferred by the interfaca uses the handshake process between a source and
acceptor. In a typical example, the source is a talker and the acceptor is a listener.

The talker waits for NRFD {all listeners become ready to receive) and, after receiving NRFD, it
generates and sends a DAV. The listener receives data after receiving this DAV, releases NDAC
when all data have been received, and releases NRFD when the device is ready to receive the next
byte of data. This sequence allows consecutive data transfer. A wired-OR configuration in the
NRFD and NDAC lines permit data transfer at the rate of the slowest device, This enables the data
transfer rate of these lines to match that of the device, assuring accurate data transfer,

5-6 CONTROL LINES (INTERFACE MANAGEMENT BUS )

Five interface signal lines are used to manage an orderly flow of information across the
interface:

(1) ATN Attention. Identifies the infoermation on the data bus.

Data can be sent when the ATN line i High, and the commands can be sent when it

{2) IFC  Interface Clear. Initializes the bus 1o an idle state.

(3) SRQ Service Reguest. Indicates the need for attention and to request an interruption of the
current sequence of events,

(4) REN Remote Enable. Places instruments under remole program control. When the REN fine is
Low, devices are made to be ready for operation in remote maode,

(5) EQOI  End or ldentify. Indicates the end of a multiple byte transfer sequence or, in
conjunction with ATN, to execute 3 pofling sequence.







First data byte Second data byte

(DIO 1-8 C;b__
composite ~—— .
) pd

DAY
H —
NRFD
None ready
S P i el ]
NDAC
None
" ted : accented
L none accepte D accepted accepted
fs ; ‘5 fia iy Rt 1
foz 4 [F I
STRS
SGNS >
— . SGNS Source handshake function
Active state sequence
i
S0YS
ANRS iy . ’ MRS Acteptor handshake funetion
! .EC_Q_;_ A :__S Active state sequence (of the slowest devica)
ACRS AWNS
e e

Figure 5-2 Handshake process timing diagram






Talker Listener
Data bus . NRFD—low Wait for receipt of
data DAV->High NDAC-sLow data.
invalid. Data have not

NRFD and NDAC
ensed High?

~ Putdata on DIO lines.

Data
valid.

Is NRFD
sensed High?

v,

CAV—Low

Data
invalid.

OF
Yas

IS NDAC
sensed High?

No
End

Error

_________ ”H’ NRFD-sHigh

been received yet.

Datacanbe
received? No

‘Ready to accept
data?

No
Yes |
All Listeners
waiting for data.

Data are
s DAV valid?
sensad Low?
No
Receive one byte of
data.
Data are being
NRFD—Low processed.
- Datahave b
: atahave heen
NDAC—High roceived.
Is DAV
sensed High? No
NOAC—Low Oata have not

heenreceived, .

Figure 5-3 Handshake process flow diagram






5-7

MAJOR SPECIFICATIONS OF THE IEEE48B8, GP-1B

The maximum accumulative length of cable:
The maximum length between devices

The maximum number of devices that can be

connected, including controtlers :
Transfer format:

The maximum transfer rate :
Data transfer:

Signal lines

. Data lines (DIO 1 to DIO 8)
® Control lines

Handshaking lines { DAV, NRFD, NDAC)

Interface management lines { ATN, REN, IFC,
SRQ, EOI)

® Signal/System ground
Signal logic
® True: Level L

% False: Level H

20m

2m

15
3-wire handshaking
t M bytes/sec.

8-bit paraliel

8 lines

8 lines

8 lines
Negative logic
0.8V or less

2.0V or more






Interface connector

SHIELD NEAC

58

D04
Dav

e 2

ATME upc | NREDE pou| DO g

i %8 7 65 4 3 2o

24 23 22 1120 19 18 17 16 15 14 13

Table 5-1

GMD | GND | GND 010 DI s
3] 9 7
REN
0106
LOGIC GHD IO S
GND 8
GND [<hits]
) 3

Relationship between connector pin numbers and signal lines
Pin No. lec {EEEstandard | Pin No. IeC EEE standard
standard standard

; DIO DIO 1 14 DHOR DIO b

2 DIC 2 D02 15 Clo 6 IO 7?7

3 ClO 3 DiIC 3 16 DIO7 DIG 3

4 DI04 Dioa 17 DIO 8 REN

5 REN EOI 18 Ground Ground (6)

6 EOQI DAV 19 Ground (8) Ground {7)

7 cAavV NRFD 20 Ground {7} Ground (8)

g NRFD NDAC 21 Ground (8) Ground (9}

9 NDAC IFC 22 Ground (9) Ground (iQ)

10 IFC SRQ 23 Ground Ground (11}

T SRQ ATN 24 Ground (11) | Logic¢ Ground

12 ATN Shield 25 Ground (12)

13 Shield DIO 5

Note i: Ground followed by parent!

parentheses.
Note 2: Ground of

ground.

pin numbers 18 and 23 of the (EC standard may be used as

eses indicates that the ground is for signal of pin number in

a common logic






5-8 CODE ASSIGNMENT OF COMMAND INFORMATION

Command information is the output from the controller when the ATN is Low.

Table 5-2 Code assignment of command information
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Addressed Universal Listen Talk
command  command addrass addrass
group group group group
{ACG} {(UCG) (LAG) { TAG)
N J
Y

Paimary commang group { PCG)

Notes: @ MSG means an interface message,
b= DI b,=DIO7 DIOS is not used.
3 Requires secondary command.

Secandary command
geoup{ SCG)






SECTION VI
GP-IB INTERFACE

6-1 GENERAL
The GP-1B interface aliows the VP-8122A to provide the foltowing functions.

(1) Listener

Remotely controls an RF frequency, output level, and modulation with program codes sent out
from the controiier.
(2) Talker

Sends ocut to the controller RF frequency, output fevel, modulation, and other setup conditions
or read data of the EXT CONTROL 170 {see the paragraph 7-10).
(3) Talk only/listen only

Memory sync and memory copy functions.

The detailed description for the above is given in the following paragraphs.

6-2 INTERFACE FUNCTION

The generator is provided with the basic listener/ talker, listen only / talk only, and remote / focal
function. Table 6-1 lists the generator's interface functions.

Table 6-1 Interface functions

Function Code Description
Source handshake | SH1 Compilate capability
Acceptor handshake AHY | Complete capability
Talker 17 Basic talker, talker release by MLA, and talk only
Listener L3 Basic listerer, listener release by MTA, and listen only
Service request SRO No capabiiity
Remote /local RLI Complete capability
Parallel poll PRQ No capability
Device clear OCl | Complete Capability
Device trigger DTS 1 No capability
Controller o l No capability ]







6-3 GP-IB ADDRESS SETTING
A GP-IB device address is set with panel keys.

(1) Readout

The GP-IB address appears in the FREQUENCY readout with the parameters for other 1/ 0
modes only during setting and verifying operation.

® Press the SHIFT key.

® Press the <0> 1/0 MODE key of the DATA block.

The above key operation causes the address to appear in the FREQUENCY readout as shown in
Example 6-1.

Example 6-1) Verifying the GP-IB_address setting

Keystroke Frequency readout
’ SHIFT ”J/O MODE

/0 A2IAT[TL P P2|AS

The digits AT and A2 in the FREQUENCY readout display the GP-IB device address as a decimal
number of 0 to 30

NOTE

® The DATA keys of the DATA block

¢ The & 2 keys, AMPTD knob, FREQ/MOD knob of the FREQ/MOD operation part in the
MODIFY biock

Afrer cempleting the operation in Example &-1, operating any key and knob other than

mentioned above turns the 1/0 mode light of the FREQUENCY readout off; e the

generator returns to the normal setting state.

(2) Setting procedure
Press the SHIFT kay,
Press the <0> 1/0 MODE key of the DATA block.
Specify either Al or A2 digit with the i-) i~ keys of the FREQ/MOD operation part in the
MODIFY biock.
Enter a numeric value with DATA keys af the DATA hlock
Press any key of the ENTER block.
A desired GP-iB address i displayed in the FREQUENCY readout through the above key
operation. :
¢ Turn the POWER switch off,
® Again turn the POWER swilch on.

NOTE

The above setting procedure is completed by turning the POWER switch off and then on
Note that if this step is omitted, the generator will maintain the previous selting,

6-2






Example 6-2) Setting the GP-I3 address to 18

Step Keystroke FREQUENCY readout Note

Current RF frequency set
valye

) 1121314516178

@ SHIFT [11/0 MODE

Current 1/ O mode set value
170 j T1070i0i01lo0 J

@ H-HBoz-E

J Cause the A1 digit to blink.

@ LISIMHZ

Set the address to 15,

170 tisio,070/00 Displayed for about five

I
seconds,
o ]POWERI ipoweﬂ Turn the POWER switch off
and then on,
112130458178 Current RF frequency set

value,







6-4 DEVICE CLEAR

The DCL or SDC command clears the signal generator to the initial conditions shown in Table 6-

Table 6-2 Initial conditions

ftem Setting
Output levet - 133.0d8m
EMF display OFF
Continuous control OFF
Output impedance 500
RF frequency 280 M#z
FM modulation OFF
Modulation signal INT 1 kHz
Deviation 0.00 kHz
AM modulation OFF
Modulation signal INT 1 kHz
Modulation degree 0.0%
Modulation degree display in the MODULATION readout AM
Selection of the FUNCTION block FREQ
Main- and sub-channel modulation signal
Modulation mode MONQ
Modulation level ratio 100 % (MONO)
PILOT signal OFF
PILOT level ratio and moduiation degree 0 %
Pre-emphasis OFF
SCA signal OFF
Negative peak clipper OFF

H O mode
Operation mode for aute sequence {AS)

0 (Repeai up)}

External control output signal Port 1

Port 2
Memory address 00
Reverse frequency of relay drive output 30 MMz







6-5 FUNCTIONS REMOTELY UNCONTROLLABLE

Mast of the instrument functions executed through panel operation can be remotely controlled

via the GP-IB. Scme functions, however, cannot be remotely controlled.  Table 6-3 gives the
functions remotely uncontrollable via the GP-18.

Table 6-3 Functions remotely uncontrollable via the GP-IB

The AMPTD knob operation {except incrementing/decrementing of the output
level in the continuous control operation)

The FREQ/MOD knob operation

The relative value display of an RF frequency (4F) and output level {AdB)
sequential memory recall (the (D, (1), and CLR key operation)

Memory grouping

Group specification for sequential memory recall

Starting and ending of memory auto sequence

Setup of the 1/0 mode {except the operation mode for auto sequence)

6-6 REMOTE/LOCAL FUNCTION

The remoteflocal function is controlied with the system controller and the LOCAL key of the
signal generator,

The VP-B122A is always in either of the three modes ; {ocal, remote, and remote with lockout.
Each mode is described in the following paragraph. -

(1} Local mode
The VP-8122A enters the local mode when -
{a) the POWER switch is turned on,

(b) the LOCAL key is pressed to turn the key light off,
{¢) the GTL command is received, or

{d) the REN line becomes false in the remote mode.

NOTE

|

When the mode is switched from remole to iocal, the setup condition in the remote mode ’

remains effective in the local mode,

{2) Remote

The generator enters the remote mode if it receives the MLA command with the REN line true.

NOTE

. In the remote mode, the POWER switch and LOCAL key are only effective.

2. When the mode is switched from focal 1o remote, the selup condition in the local mode

remains eflective in the remote mode.







{3) Remote mode with iockout

in this mode, the LOCAL Key cannot be used to switch to the local mode. To set the generator
in the local mode, 1} issue the GTL address command, 2) make the REN line false, or 3) turn the
power off and then on again. '

6-7 RESPONSE TO COMMANDS_
Table 6-4 lists the types of commands and the generator's response to each command.

Table 6-4 Response to commands

Type Name Gescription Response
OCL | Clears all devices. O
SPE Enables serial polling. X
Universal command SPD | Clears serial polling. X
PPU | Clears parailel polling. %
LLO | Sets all devices in the local lockout mode to disabie O
manual operation.
UNL | Releases the specified listener, O
UNT | Releases the specified talker. G
sBC Clears the specified device. O
GTL | Sets the specified device in the local mode, O
Address command PPC | Enables parallel polling tine assignment to the X
specified listener during paraliel poliing,
GET Issues a trigger to the specified device. X
TCT Transfers bus control to the taltker-specified controller '

when the system has two or more contratiers.







6-8 PROGRAM CODE INPUT FORMAT
This paragraph describes the input format for GP-IB program codes.

(1) Input program message format

To set the generator in a desired state through the GP-IB interface, several program codes must
be sent from the controller to the generator.

The VP-B122A can receive 3 program message of up to 255 bytes of program codes in 7- bit
ASCIl code. The program message format is as foliows.

One program message (up to 255 bytes)

@ il Q """ UU@:E?

One program code Delimiter

(2) Delimiter for a program message
Either one of the following delimiters must be used for a program message.

{a) CRLF (0D + 0A in hexadecimal notation)

(b) LF {0A in hexadecimal notati ion)

(¢} EOI (GP-18 unitine message)

{3) Delimiter for a program code

No delimiter is required between program codes, but a comma {

) or space {_} can be inserted,
Given below are examples.

Example 6-3) When no delimiter is inserted between grogram codes

FRlMZAP 20DMFM2 . S5CRLF Setup value: RF frequency .. .. . 1 MHz
L_] - L ' I I E Cutput level ..., ~20dBm
RF frequency | #M deviation l FM deviation ... 2.5kHz

Output level Delimiter

txample 6-4) When a comma is inserted between program codes

FRIMZ,AP-20DM, FM2, SCRLF
L

| It ; EL! It ]
RF frequency FM deviation
~ Output leve! Delimiter






Example 6-5) When a space is inserted between program codes

FRI1MZ_AP-20DM_FM2,5CRLF
iLi:

RF frequency FM deviation

Cutput fevel Celimiter

(4) Program code input format

A GP-IB program code consists of a header code, data code, and unit code,

Most header codes consist of two English upper-cases. A data code is generally a numeric
value. A unit code consists of ane or two English upper-cases, but many of the program codes
require no unit code.

For detailed description of the program codes for setting Parameters, see the paragraphs 4-4 1o
4-18, 7-8, and 7-11. The GP.3 program codes are given in a list at the end of this manual.

If a numeric valye is entered in the unit of 1 Hz with the modulation mode set to MONGO in
the AM band, the value is rounded down, as shown in Example 6-6.

Example 6-6) Setting the parameters for the 8F frequency and sterec mode in the AM band {with
the mode set to MONQ)
iRl ) OGGOGJ‘MZ!WIESOi Setup value: RF frequency ... .. .. 1.000000 MHz

| | Modulation mode ... .. L=R INT
RF frequency Modulation mode

6-5 PROGRAM CODE GUTPUT FORMAT
{1) General
The generator has the basic talker function for sending data out.  The contents of data for

eutput depend on the talker mode in which the generatar is set The talker mode and data to be
Sent aut are given below.

—
Talker mode _ Data to be sent out
0 Setup state of the generator
i Total #M deviation
2 - | Data applied to port 2 of the EXT CONTROL 1/0 interface,
(Data read fqnction) J

The talker mode is selected with the program code having the header code TV, and the
data code "0 1o 2.°

The data is sent out in 7-bit ASCHl code. The delimiters EQI and LF are sent ou! s%multaneousfy
Given helow is the cutput format of each talker mode.






{2} Talker mode 0 {TMO)
When assigned a talker with the talker mode 0 selected, the generator sends out its setup
state. The output format in this talker mode is as follows

FadddddddddMz_APddc;dddddﬁMdd_COdd_COddddmAPdd“MdemAMdddd_AMdd_AMdd_.fMdddd_
<i> <2> <3> <4> <5 <b> <7> <8> <9> <10> <11

FMdd_FMddmN‘ldeddPCNPRd_PLdddd“P{dd_SCdduNPdd“DRddddd_ASd_N?dddd_PEdddd_Pzdddd_CRLF
SI><B> <14> <I5><IE>< 17> <I8> <195 <20> <215 <225 <23> <24> <25>

ddd -+ : Data code (inciuding 2 unit code)
! Space

The program codes <1> to <25> are described below.

Program code Data code Description
<1> FRdddddddddMzZ 0.01000 to 280.00000 RE frequency setup value
<2> APdddddddd - 133.00M to 19.0DM Output leve! setup value

/ ~26.0DB to 126,008
/0.000050 MV to 2000 MV
/0.050 UV to 999 Uy

<3> EMdd ON/OF Enables/disables output level display at the
' open end
<4> COdd ON/QF Turns the output level continuous control on
and off,
<5> COdddd - G0t 100 Setup value of 0 to - 10 dB for the reference
level in output fevel continuous control
<b6> APdd 50775 Output impedance
<7> MSdd | 30 1o 17 Main- and sub-channel modulation mode
. <8> AMdddd 0.G to 125 AM degree setup value
<9>  ANidd ON/OF Turns AM modulation on and off
<10> AMdd T4/71/XD AM modulation signal ;
INT 4G0 Hz /INT 1 kMz/EXT
<i11> FMdddd 0.0 to 300 | FM deviation setup value
< 12> FMdd ON/OF Turns FM modulation on and off
<13> FMdd T4/T1/ X0 FM modulation signal ;
INT G000 HZ/INT 1 kMHz/EXT
< 14> MSddddpC 0.0 to 127 M+S level ratio setup value
<15> PRd - Jto 3 Pre-emphasis setup value
<i6> Pldddd 6.0t 199 Setup value of PILOT level ratio from 0.0 to
0.0 to 125 19.99%

Setup value of PILOT modulation degree from
00 to125%






Program code Data code Description
<17> PLdd ON/OF Turns the PILOT signal on and off
<18> s5Cdd ON/OF Turns the SCA signal on and off
<19> NpPdd ON/CF Turns the negative peak clipper on and off
<20> DRddddd 0to280/~01to - 280 Setup value of the reverse frequency for the

relay drive output

<2i> ASd 0to 3 Setup value of the operation mode for
memory auto sequence

<22> NTdddd 0.10 to 60.0 Interval time setup value

<23> PiDddd 0 to 255 Setup value of the external control output
signal for port 1
<24> P2Dddd 0 to 255 : Setup value of the external control cutput
signa! for port 2
<25> CRLF Delimiter (£0) message generated
simuitaneousiy with LF)

(3} Tatker mode {TM11}
When assigned a talker with the talker mode 1 selected, the generator sends out the total F
_deviation. The output format is ag follows
FT ddddCRLF dddd : 0.00 to 300
CRLF ; Delimiter (£Q! message generated simultaneously with LF)

(4) Talker mode 2 (Thi2)

When assigned a taiker with the talker mode 2 selected, the generator sends out the 8-bi
input data of port 2 of the exT CONTROL 1/ 0 interface in decimal notation.  This is callad the
data read function, explained in the parégraph 7-10. The outputl format is gs follows :

dddCRiF ddd: 0 to 255
CRLE: Delimiter (€0 message generated simultareously with LF}

If the data read mode is not selected for the 1/0 mode of port 2 of the exT CONTROL 1/ 0

interface, however, the generator sends out the following message.

MODE MISMATCHCRLF

L{__J

Error message Delimiter

h-1n






6-10 MEMORY SYNC AND MEMORY COPY FUNCTIONS
{1) Generai

The GP-18 interface allows the VP-8122A to have the memory sync function that simultaneously
recalls assorted preset memory data of multiple instruments. |t also allows the generator to have

the memory copy function that transfers preset memory data mutually between the VP-8122A
generators. '

{8) Memory sync function

Use the GP-IB interface to connect a master set of the VP-8122A to one or more slave
sets. When the master set starts the recailing operation of assorted preset memory data, it
sends out the program code for recalling the memory data to the slave set(s).
Consequently the same memory address will be recalled on the slave set(s) as well. Note
that 2 slave set may not be necessarily the same mode! as the master set, provided that the
slave mode is available for the memory sync function,

(b) Memory copy function _

Use the GP-IB interface to connect @ master set to one or more slave set{sj. Starting
the memory copy operation on the master set aliows all or part of the preset memory data
of the master set to be transferred to the slave set(s). Note that the master set and slave
set(s) in this operation must be the same model.

The operating procedures are as follows :

(2) Master/slave mode readout

The selected master or slave mode is displayed in the FREQUENCY readout with other |/ 0
mode parameters only. during the setup and verification operations.
¢ Press the SHIFT key.

® Press the <0> 1/0 MODE key of the DATA biock.

The above key operation causes the FREQUENCY readout to appear in the FREQUENCY readout as
shown in Example 6-7.

Example 5-7) Verifying the master/slave mode

Keystroke FREQUENCY readout

{SHW{WW/OiWO?EJ

I

(o i AZIAT|TL] P P2 lAs

]

The TU digit in the ?REQUENCY feadout indicates whether the master or slave mode s currently
selected for the Memaory sync or memory copy operations.







Given below is the relationship betwesn the TL numeric values and modes,

TL Mode
] Releases the master/slave mode,
1 Stave mode for memory sync.
2 Master mode for memory sync.
3 Stave mode for memory copy.
4 Master mode for memory copy.

The master/slave mode corresponds to the talk only / listen only function of the GP-ig.

Therefore the master/slave mode must be released when the GP-I8 control with addressing (normal
GP-IB control) is required.

NOTE

¢ The DATA keys of the DATA block

¢ The (3 & keys, AMPTD knob, FREQ/MOD knob of the FREQ/MOD operation part in the
MODIFY block.
After completing the operation in Exampie 6-7, operating any key and knob other than
the mentioned above turns the 1/ 0 mode Hght of the FREQUENCY readout off; ie. the
generator returns to the normal setting state,

(3) Setting the master/slave mode
® Press the SHIFT kay.
® Press the <0> 1/0 MODE key of the DATA block.

Specify the TL digit with the & keys of the FREQ/MOD operation part in the MODIFY
block.

Enter a numeric value with a DATA key of the DATA hiock.
® Press any key of the ENTER biock.

A desired mode is displayed in the FREQUENCY readout through the above key operation.
€ Turn the POWER switch off,

* Again turn the POWER switch on,
The master/slave mode is set by following the above procedure.

NOTE

The above setting procedure is completed by turning the POWER switch off and then on. ]
Note that if this step is omitted, the generator will maintain the previous setting. {

6-12






Example 6-8) 2electing the master mode for memory sync

Step Keystroke FREQUENCY readout Note

@ ’123.&5

8 Current RF frequency set
value,

e j SHIET jr/o Mooﬂ

17Q ! 10

0lololog 7 Current 1/0 mode set value,

e E—]...O,E}...

o ’ 1

/O { i { 0
POWER I !POWER } Turn the POWER switch off
and then on,
E 2

Recalling the memory data of the master sat causes the memory data of the siave set o be

Cause the TL digit to blink.

N

Set the mode to 2.

Displayed for about five
seconds.

@

Current RF frequency set

value,

(4) Memory sync operation

recailed at the same time, The direct recalling, sequential recalling, and auto sequence operation
can be synthesized. See the Baragraphs given below.

® Paragraph 4-18 "Assarted preset memory”

¢ Paragraph 4-19 "Auto sequence of assorted preset memaory”






(5} Memory copy operation
To enable the memory copy function, specify the range of the memory addresses to be copied
and start the copy operation.
(a) Specifying a memory address range ‘
Specify a pair of start and ead address on the master set to start the Copy operation.
Then only the contents of the assorted preset memory between the start and end addresses
are copied. .

Canceling the start and end address allows the entire contents of the assorted preset
memory to be copied,

5ee the paragraph 4-18 (5) “Sequential recall” for specifying and canceling the start and
end addrass,
{b) Starting the copy operation
® Press the SHIFT key of the master set.
¢ Press the <[> COPY key of the MEMORY block of the master set.
The above key operation gets the memory copy cperation started. During the copy
operation, the SHIFT key is turned on and every panel operation is disabled. Upon

completion of the copy operation, the SHIFT key is turned off and panel operation is
enabled.






SECTION ViI
EXTERNAL CONTROL INTERFACE (EXT CONTROL 1] 0O)

7-1 GENERAL

Besides the GP-IB interface, the VP-8122A has an external control interface and relay drive

output.  The dedicated connector is provided on the rear panel. Given below is a general
introduction of the basic function.

(1) External control interface function

The following functions are available by using the EXT CONTROL 1/0 connector.
{(a) Remote sequential recall

Memory sequential recall can be remotely controlled from the outside.
{b) Remote modify
Medification of an RF frequency or output level can be remotely controlled with an
external rotary encoder.
{¢) Remote direct recal
Memory direct recall can be remotely controlled from the cutside.
(d) Control output '
The TTL cutput signal of 8 bits x 2 ports for external device control is avaifable.
{e) Print out of memory contents (list ocutput)
The preset memory contents can be printed out to a printer,
(f) Data read

The 8-bit TTL signal externaily applied can be read with the GP- I8 contrelier,

(2) Relay drive output function
A drive signal is obtained from the DRIVE QUTYPUT connector, which reverses between HIGH
and LOW according to whether the frequency is higher or lower than the preset reverse frequency.

tf the drive output is HIGH, a signal of +5V, 50 mA is obtained. The signal can be used to
drive a small reed relay and control & signal switch or dummy antenna switch.

How to use the external control interface is described in the paragraghs 7-2 to 7-10. How to
use the relay drive cutput is also described in the paragraph 7-11,

7-2 INTERFACE CONNECTOR
{1) Pin connection

Figure 7-1 shows the pin connection of the EXT CONTROL 110 connector






EXTON.COEXT N.C.BUSY PIg P14 pi, Plg
RE4 RE .

EXT{EXT IN.C. [N, C. Plz | Pis | P13 [ P1, |5TB
RE3 [RE2

EXT [ EXT CLR I UP | P25 | P24 | P2, | P2
K7 | Ks
!
EXT GND | FREQ P27 P25 P2; P2, GND
K6

AMPTD  DOWN

Figure 7-1 EXT CONTROL 1/0 connector pin assignment

Use a shield-type 36-pin piug and cable for cennection. . An unshielded plug or cable may cause
an error due to electrostatic interference.






{2} Pin function

Number Name Function
1 578 input terminal for a timing puise to read address data in memory
direct recall, or for 2 printer acknowledge signal in memory 1ist
output. _
2t09 [Pl ts Pl input / output terminal for 8-bit dats used in control output,
memory direct recall, and memory list output functions. (port 1)
10 BUSY Output terminal for a signal informing that the generator cannot
receive data during memory direct recall, or for a strobe signal
from the generator to the printer in memory list output.
11~13 IN.C Not connected to the internal circuit.
14 EXT REN External rotary encoder terminal 1.
(Corresponding to the FREQ/MOD knob)
15 EXT RE2 External rotary encoder terminal 2.
(Corresponding to the FREQ/MOD knob)
16 N.C Not connected to the internal circuit.
17 EXT RE3 External rotary encoder terminal 3.
(Corresponding to the AMPTD knob))
18 EXT RE4 External rotary encoder terminal 4.
{Corresponding to the AMPTD knob)
19 GND Frame ground
20 to 27 | P25 to P2y Input/output terminal for 8-bit data used in control cutput and
data read functions. {port 2)
28 up Key input terminal for sequential recall.
29 DOWN Key input terminal for sequential recall.
30 CLR CLR key input terminaf for sequential recall.
31 FREQ FREQ key of the FUNCTION biack input terminal.
32 AMPTD AMPTD key of the FUNCTION block input terminal.
33 GND Frame ground
34 1o 36 | EXT K5 to K7 Spare pins. Do not connect to any external devices

7-3 MODE SETTING

Use panel keys to set the mode for the EXT CONTROL 170 interface,

{1} Readout

The selected mode for the EXT CONTROL {/0 interface is displayed with other 1/ 0 mode

parameters only during the setup and verification operations.
® Press the SHIFT key.

® Press the <0> 170 MODE key of the DATA biock

The above key operation causes the mode to appear In the FREQUENCY readout as st

Example 7-1,

WOWnN in






Example 7-1} Verifying the EXT CONTROL 170 interf

ace mode

Keystroke

FHJFT 1/0 MODE

The digits Pi and P2 in the FREQUENCY readou

Frequency readout

1o AZ 1A

TL P

p2

AS

CONTROL /0 interface, respectively.
Given below are the refationship between the numeric values of P1 and P2 and modes,

¢ The DATA keys of the DATA block

* The & & keys, AMPTD knob, FREQ/MOD kn

MODBDIFY block

After completing the operation in Example 7.1
mentioned above turns the (/0 maode light of th

returns 1o the normal setting state.

NOTE

P1 Mode P2 Mode

0 Control output 0 Control output

1 Memory diract recali 1 Data read

2 Memory list output #

t diSp!éy the modes of port 1 and 2 of the EXT

ob of the FREQ/MOD cperation part in the

. operating any key and knob other than the
e FREQUENCY readout off: ie. the generator

(2} Setting procedure

® Press the SHIFT key, .

® Press the <0> (/O MODE key of the DATA block.
® Specify either P! or p2 digit with the

MODIFY block

® Enter a numeric value with 3 DATA kay of

® Press any key of the ENTER biock,

A desired mode is disp

* Turn the POWER switch off.
¢ Again turn the POWER switch on.
The mode of the EXT CONTROL 170 interf

|

|

~1

N
ne

Note that i this step is omitted, t

avave seting vrocedure i {ompliste

{

=l ) okeys of the FREQ/MOD operation part in the

the DATA hlock

layed in the FREQUENCY readout through the above key operation

ace is set by following the above procedure,

N2 FUNVER sentch off and then an.

e generator will maintain the previous setting.

7







Example 7-2) Setting the mode of P1 to memeory direct !ecaH "

Step Keysiroke - FREQUENCY readout Note

0) 1201341516718 Current RF frequency set value

& SHIFT |11/0 MODE

110 P18 101010610 Current 1/0 mode set valye

@ H-Bad B

e 11010

N
<
(o]

Cause the P1 digit to blink.

@ i1 MHz

Set the mode to 1..
Displayed for about five
seconds.

) ! POWER | | POWER

Turn the POWER switch off and
Pi213. 041506718 thenon.
Current RF freguency set value.

7-4 COMMON ITEMS ON EVERY EXTERNAL CONTROL 1/0 OPERATION

The external contro! interface is a TTi-logic control 1/ 0. Described in this paragraph are signals
common to every EXTERNAL CONTROL interface operation,

(1) Input signal
Arinput signal is a TTL-level logic signal. Since each input connector pin is internally pulled

up to +5V, the applied signal is switched between FIGH and LOW by making the input connector
pin and GND terminal open or short-circuited

{2) Output signal

An output signal is also a TTL-level fogic signal. The output fan-out of each connector s 1 LS.
TTL).

7-5 REMOTE SEQUENTIAL RECALL
(1) Feature

This function remotely contrals UP { ), DOWN {14y, and CLEAR {CLR} of assoried preset
memaory. :






(2) Connector pins used

Number Name : Function
28 up Connects the UP ({3} signal.
29 DOWN Connects the DOWN (([T) signal.
30 CLR Connects the CLR signal.
33 GAND Frame ground

(3) Specifications for electrical operation
The UP, DOWN, or CLEAR operation of the memaory s activated at the rising edge where the

signal applied to the UP, DOWN, or CLEAR connector changes from LOW to HIGH. The timing
condition is shown in Figure 7-2, '

L 1

3ms| Min 100 ms

Figure 7-2 Timing diagram for the control signal of the preset memaory

7-6 REMOTE MODIFY
{1) Feature

This function remotely controls the modifying operation with the two rotary encoders (FREQ/
MOD and AMPTD). For the FREG/MOD knab, either RF frequency (FREQ) and modulation (MOD)
or output level [AMPTD} can be selected for modification.

(2) Connector pins used

Number Name Function

14 EXT REI External rotary encoder terminal |
(Corresponding tc the FREGQ/MOD knob}.

15 EXT RE2 External rotary encoder terminal 2
(Corresponding to the FREG/MIOD kniob),

17 EXT RE3 External rotary encoder terminal 3
(Corresponding te the AMPTD knoty)

18 EXT RE4 | External rotary encoder terminal 4
(Corresponding to the AMPTD knoh)

31 FREQ FREQ key input terminal.

32 AMPTD AMPTD key input terminal.

33 GND Frame ground







(3} Specifications for electrical operation

The external rotary encoder terminals 1 and 2 can be used for frequency / modulation (FREQ/
MOD] control or output level (AMPTD} control, .

The FREQ/MOD control or AMPTD ¢ontrol is selected at the rising edge where the pulse
applied to the FREQ/MOD or AMPTD pin changes from LOW to HIGH. The timing condition is
same as that shown in Figure 7-2.

The external rotary encoder terminals 3 and 4 are independently used for the AMPTD control.

Use a rotary encoder of contact type dual-phase puise output to connect to EXT REY, EXT REZ,
EXT RE3, and EXT RE4. Figure 7-3 shows the timing conditions for a modify signal.  Since the

relationship between EXT RE3 and EXT RE4 is same as that between EXT RE1 and £XT REZ, Figure
7-3 shows only EXT RE! and EXT RE2.

EXT  High —
RE1
Low
CW Increment
Min 100 us '
- Min 100 a8
EXT  High —
RE2 l
Low
Min 20 ms
EXT High -
RE1 :
Low ! ;
W s
Min 100 us } CCW Decrement
T Min 100
r—— et

EXT High r
REZ ] r
Low

Min 20 ms

~‘r

Figure 7-3 Timing diagram for a modify signal






7-7 REMOTE DIRECT RECALL
{1) Feature
This function remotely controls the memory direct recait.

(2) Connector pins used

Number Name Function

1 STB Connects a timing pulse for reading data,

21tc9 Plg to P14 Connects address data.

10 BUSY Outputs a signal informing the generator cannot receive data

19 GND Frame ground

{3) Specifications for efectrical operation

For the pins Plg to Ply, set the address data of 00 to 99 in BCD code, Given below are the
relationship between a signal to be applied to each connector pin and its address data,

Output signal Address
Ply P1g Pls Piy Piy P1, Plp Pl data
0 0 0 0 0 0 0 4] 0

O ¢ 0 0o o0 o g !

0O 0 ¢ 1 0o o o ¢ 10
(R R S S B 99

O:low{=0V) T:High{= + 5V)

After the address data is set, applying a timing pulse to the STB pin causes the memory at the
set address to be recalled. Figure 7-4 shows the tming condition for each connector.

e XK
Min 1 s
— PO Sk
M 10 s

518 ]
RS

S0 ms

o -

L

figure 7-4 Timing diagram for address data

BUSY






{4} Error code
When the address data for the remote direct recall is set in a form other than BCD code, such

an error as shown in Table 7-1 occurs and the corresponding error code appears in the MEMOCRY
ADDRESS readout,

Table 7-1 Possible errors during remote direct recall

Error - - .
code Error description Occurs upon ; Resuit
71 | Address data for the remote direct recall i set Applying a Recall will not be

incorrectly. timing oulse executed.
' to the STB pin.

7-8 CONTROL QUTPUT
(1) Feature

This function provides TLL signals of up to 8 bits x 2 ports for external device control.

(2) Connector pins used

Number Name Function

2t09 Plg to P1y Outputs 8-bit data (port 1)

20 to 27 P2y to P25 Outputs 8-bit data (port 2)

19 GND Frame ground

{3} Readou:

The set value for the control output signal is displayed in the FREQUENCY readout only during
the setting and verifying operations. The readout value denotes the 8-bit data of port 1 or port 2,
which is expressed as decimal data of 0 to 255 with Pl or P24 considered as LSE and Pty or P2y as

MSB.  Given below are the set values and the signals obtained from the EXT CONTROL 170
connector,

Output signal
Set value
P171P2; PlgiP2s PI5/P25 Pig/P2, PI13/P23 P1,/P2; PILL/P2, Ply/P2,
0 0 0 0 0 0 0 0 0
! 0 0 0 0 0 0 0 1
254 1 1 ] ! 1 1 1 0
255 i { | i ! I | 1

O:Low (= OVi1:High{= + S5V}







(4) Setting procedures

& Press the SHIFT key.

® Press the <2> PORT 1 key of the DATA block.
Enter a numeric value with DATA keys of the DATA block.
® Press any key of the ENTER block.

* Press the SHIFT key.

® Press the <. > PORT 2 key of the DATA block,

* Enter a numeric value with DATA keys of the DATA block.

® Press any key of the ENTER block.

A desired control output signal for port 2 can be set through the above key operation.

Example 7-3) Setting control output for port 1 and 7

4

Step  Keystroke ‘ . FREQUENCY readout Note
. (TTTT

g | Current RF frequency set
value

Fe] FI __ f ! ] r[ 1 ZJ Set 12 for port 1,
@ | sHIET ” PORT 2 f

o F , I } { { J 0 I Current set value for port 2,

Bt

170 mj Set 34 for port 2

NOTE

Current set value for port 1

uy

After complieting step & or W in Example 7-3, the 170 MODE light of the FREQUENCY

readout is turned on for only about five secands, indicating the value for control output s

acceptable. Pressing DATA keys of the pATA block white the 1/ 0 MODBE light is on.
) L?%herwise the setting will be unacceptatie. '
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NOTE
® The DATA keys of the DATA block '

e The [ keys, AMPTD knob, and FREQ/MOD knob of the FREQ/MOD operati
the MODIFY block

Operating any key and knob other than the mentioned above turns the 1/ 0 MODE light of
the FREQUENCY readout off: ie. the generator returns to the normal setting mode.

on part in

{5) GpP-IB program codes

The setup of a control output signal can be controlled through the GP-IB. Table 7-2 gives the
GP-18 program codes for control output.

Table 7-2 GP-IB program codes for control output

Header Unit .
code Cata code code Description

Pi BOOOOCOO0 to BI1111114 Sets control output for port 1/port 2 in binary data.

or HGO to HFF Sets control output for port i/port 2 in hexadecimal
P2 data,
DO to D255

30 to §7
RO to R7

Sets control output for port i/port 2 in decimal data,
Sets (to 1) the specified bit of port 1/port 2.
Resets {to 0} the specified bit of perti/port 2.

{6) Error code

An erroneous cperation during “setting for control output causes such an error as shown in

Table 7-3 to occur.  An efror code listed in the table is displayed in the MEMORY ACDRESS
readout provided that the instrument operates locally.

If the function is remotely controlied
through the GpP-ig, however, no error code appear.

Table 7-3 Possible error during control output operation

Error . descrint _ Resul

code rror description Qccurs upon ; gsult

72 | Setling value of the control Gutput is beyond Pressing the The setting value is
the range of 0 to 255. ENTER key. unacceptable.







7-3 PRINT OUT OF MEMORY CONTENTS (LIST QUTPRUT)
(1} Feature

This function can be used to output all or part of the assorted presel memory contents to a
Centronics printer.

(2) Connector pins used

Number Name Function

1 STB Connects an acknowledge signal from a printer.
2109 |Pijto Ply Outputs data to a printer.

10 BUSY Qutputs a strobe signal to a printer

19 GND Frame ground N

Connector pin assignment

Printer 1 2 3 4 5 6 7 8 9 10119

VP-8122A 1101 2 31415 | & 718 9 I 119 | The other pins are N.C.

(3) Operating procedure
The operating procedure for fist output is as follows :
(@) Refer to the paragraph 7-3 "MODE SETTING" to sefect the memory list ocutput mode for

port 1 (Pl = 2).
(b} Specify the start and end address- to designate the part of the data to be output to a
printer,

(c)Press the SHIFT key and then <CLR> LIST key of the MEMORY blgck to execute listing.
Given below is the sample of the list output.

ADDRESS 98
FREQUENCY : 200.00000 MHz de © 0.00600 MHz

AMPLITUDE © 13d8m (75) ; ddg . 0.0d8 CONT : OFF
Al : 98 % : MODE ;. 1k Off

FM : 75 kHz MODE  : 400 ON

TOTAL FM : B3.3kHz

DRIVE QUTPUT © 50.00000 Mtz

FUNCTION OAMPTD

STEREQ MODE D MONO - M+S LEVEL ol

PILOT LEVEL © 0.0% OFF

NEG PEAK CLIPPER . OFF

PRE EMPHASIS o QFF

SCA . OFF

G MODE  PORT 100 PORT 2 : 200
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Example 7-4)

Memory Hst cutput

Step
D

@

&

D

Keystroke

SHIFT

170

Note

MODE | The selected 170 mode appears in the FREQUENCY readout.

B0 o G5

Cause the P1 mode digit to blink.

Turn the power once off and again on.

Specify the start address 12 and end address 34,

Connect a printer to the EXT CONTROL 1/ 0 connector.

2 || MHz Set the P1 mode to 2.
POWER POWER

STO l 1] 2 [ I 3 Ia ’ MHz
(s*ro ; MHz

SHIFT | LIST Execute listing.

During the execution of listing, the SHIFT key

will be enabled again.

(4) Error codes

An grroneous operation

the listing altempt is executed.

Table 7-4 Possible errors during list output operation

To output all the data for listing, clear the start and end address.

light is turned on and every panel operation is

disabled. Upon compietion of the listing, the SHIFT key light is turned off and the panel operation

such as an improper connection to a printer causes an error with the

corresponding error code given in Table 7:4 displayed in the MEMORY ADDRESS readout just after

Error
code

Error description

Cceeurs upon

Resuit

70

Improper 1/ 0 mode 5 set in case of the list

culput.

Pressing the
LIST key.

The list will not be
printed out,

73

Printer is inproperly connected.

Pressing the
LIST key.

The list will no! be
printed out.







7-10 DATA READ
{1} Feature

The GP-IB allows reading the 8-bit TTL-level data supplied to the EXT CONTROL 170 connector.

{2} Connector pins used

Number Name Function

20 to 27 P2y to P2y Connects 8-bit data {port 2}

19 GND Frame ground

{3) Data output format

Data sent out over the GP.|
into decimal notation with P2q
port 2 and the data sent out.

B bus is obtained by converting the 8-bit signal

applied to port 2
regarded as LSB and P27 as MSB.

Given below are input signals at

Input signal Data sent |
P2y Plq P25 P2, P2y P2, Pz, P2y out
0 0 0 0 0 g G 0 0
00 0 0 0o 0o o 1
i ! i 1 1 1 1 0 254
i 1 1 1 1 1 i 1 5
25 N

O:low (= 0V) iiHigh{= + 5v)

Data are sent out jn 7-bit ASC]

[ code with the delimiters EQi and LF simui
cutput format is:

taneously.  The

dddCRLF

TT

Data  Delimiter

I port 2 is not in the data read mode and the generator has been assigned a talker, the
following error message will be sent out

MODE MISMATCHCRLF
L “_],_J

Message Celimiter
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{4) Operating procedure

The operating procedure for data read is as follows :
{a) Refer to the paragraph 7-3 "MODE SETTING™ to select the data read mode for port 2 {P2 = 1).
(b) Set the generator's talker mode to 2 on the controller (computer) through the GP-IB. (See the
~ paragraph 6-9.)
{¢} Then input data of P2y to P27 will be sent out to the controller,

Example 7-5) Operation in the data read mode

Step Keystroke ‘ Note

® SHIFT 11170 MODE | The selected 1/0 mode appears in the FREQUENCY readout.

®@ HeBoB3-E Cause the P2 mode digit to bfink

MHz

@

Set the P2 mode to i,

® [Power ] [power]

Turn the power once off and again on.

® Connect the desired signal to be read to P25 to P2y of the
g
generator's EXT CONTROL 1/ 0O connector,

® Connect the generator to the controller with the GP-I18 interface.
@ Send the program code TM2 from the controller to the generator.
‘g On the controiler, assign the generatlor a talker. The data of

current P2y to P2; will be sent out to the controller.

7-11 RELAY DRIVE QuUTPUT
{1} Feature

A drive oulput signal can be obtained from the DRIVE OUTPUT connector on the rear panel.
The signal reverses between HIGH and LOW according to whether the frequency (F) is higher or
lower than the preset reverse frequency (Fp).

When the drive output is HIGH, & +5VI50mA signal can be obtained to drive a small reed
relay.  The sigrnal is used for controlling a signal switch or dummy antenna switch.  The setling
range/resolution of the reverse frequency are -

0 to 280 MHz/ 1MHz

The reverse frequency can be set with a minus (~) sign for an aclion reverse to that obtained
when the reverse frequency is set without a THAUS Sign.

Table 7-5 shows the relationship among a reverse frequency set value, RF frequency condition,
and drive output signal obtained.






Table 7-5 Frequency ané.drive signal

Reverse frequency Condition set value Orive output
Set value Fp without a F<Ffr Low
minus sign F2 g High
Set value Fy with a F<Fp High
minus sign F2 Fa Low

(2) Output connector

A drive output signal is obtained from the DRIVE QUTPUT connector on the rear panel. The
connecter is an RCA-type pin connector whose center conductor provides an output signal and
euter conductor is connected to the frame ground. Connect the center conductor of the DRIVE
QUTPUT connector with the + terminal of the coil of the relay to be controlled. Alse connect the
outer conductor with the - terminal of the coil. If the coil of the relay to be controlled has no

polarity, connect the center conductor of the DRIVE OUTPUT connector with one terminal of the
coil, and the outer conductor with the other terminal.

DRIVE QUTPUT

@{—Outpua signal
\.%__

Frame ground

Figure 7.5 Drive output connector

(3) Setting procedure for a reverse frequency
® Press the SHIFT key.
® Press the <4> DRIVE key of the ‘DATA biock.
* Enter a numeric valus with DATA keys of the DATA blogk.
® Press either MMz or kHz key of the ENTER block.

A desired reverse frequency of the relay drive output can be set through the above key
operation.
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Example 7-8) Setting a reversa frequency

Step - Keystroke ' FREQUENCY readout Note

® 117203 14156718 CurrentRrF frequency set value

@ | SHIFT || DRIVE

Current reva f
1O 3o urr everse Trequency set
value
s T2 13 e (
<) I l L
Set the reverse fr t
i/0 - 112173 . ¢ elquencvy ©
123 MMz with a minus sign.

NOTE

- After completing step @ in Example 7-6, the I/0 MODE light of the FREQUENCY readout is
turned on for only about five seconds, indicating the value for the reverse frequency is
acceptable. Press DATA keys of the DATA biock for the desired vaiue while the I/ 0 MODE
fight is on. Otherwise the setting will be unacceptable.







(4) GP-I1B program codes
The GP-IB control is available for setting the reverse frequency of

the refay drive output. Table
7-6 gives the GP-IB program codes for setting the reverse frequency.

Table 7-6 GP-IB pProgram codes for reverse frequency setting

Header b 4 Unit 5 "
code ata c¢ode code escription
DR 0 to 280 (MZ) | When RF frequency < reverse frequency, drive

output is Low,

When RF frequency 2 reverse frequency, drive
output is High.

-0 to -280 lgnoring a minus sign,

When Rf frequency < reverse frequency, drive
cutput is High.

When RF frequency 2 reverse frequency, drive
output is Low, ]

The unit code in parentheses can be omitted.

{5} Error code

quency causes such an error as shown in
e is displayed in the MEMGRY ADDRESS
readout provided that the instrument operates focally.  If the function is remotely controlled
through the GP-1B, however, no error code appear,

Table 7-7 to occur. An error code listeq in the tahl

Table 7-7 Possible error during reverse frequency setting

Error

code Error description Qccurs upon ;

Result 7

The setting value is
uracceptable.

74 | Setting value of the reverse frequency is beyond
the range of 6 to + 289 MHz.

Pressing the
ENTER key,







