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1.1

1.2

1.2.1

1.2.2

1.2.3

1.24

SPECIFICATIONS

Introtluction

The Model 3217 is a synthesizer-type Standard Signal Generator which generates CW . and
FM/4 M modulated signals over the frequency range 100 kHz 1o 140 MHz.

It inc udes a full-feature FM stereo modulator and RDS/TRI® signal generator that generates
EFM multiplex signals.

*RDS: Radio Data System
TRY:  Traffic Radio Information
Features
Stanc ard Signal Generator

] The oscillation frequency is locked 1o a reference frequency oscillator to ensure
high-stability signal output.

® The output Jevel can be set in the range 20 dBpL to 126 dBp (0 dBp = [pV, 50-Q
open circuit), in 0.1-dB steps.

L The frequency, level, and level of modulation can be sel numerically by key input.
FM/AlA Modulation

* The ability to use AM and FM simultancously s ideal for use in AM suppression
measurements of FM receivers.

. An FM multiplex RDS/TRI signal generator is provided as standard.
FM Muitiplex

. The TRI signal can be generated to conform it either EBU-established standards or
[USA-established standards.

] The RDS signal accommodates EON (EBU publication Tech 3244 and EN50067).

L] By using the special EON function, it is possibie 1o configure a network with other
Model 32175, without the need of a computer.

. Up to 1536 groups (512 as standards) of RDS signal group data can be stered
internally in the standard Model 3217, and it possible o incorporate up to 47 patterns
(16 as standard) of a pattern data length up of to 255 groups.

Others

* Up to 100 sets of frequencies, output levels, and modulation levels can be preset into
internal memory.

® A 24-pin connector 1s provided on the rear pancl 1o enable all panel switches (with
the exception of the power switch and LOCAL key) to be remotely controlled.

® A GPIB interface (conforming to the IEEE 488.2 standard) is provided as standard,
cnabling incorporation of the Model 3217 in to GPIB-controlled measurement sy stems.

. Using the optional RDS EDITING SOFT (FS 3005), RDS data can be made easily by
connecting with IBM-PC (mfd. by IBM) or PC-9801 series (mfd. by NEC) computer.



1.3

1.31

1.3.2

1.3.3

Specif cations
Frequency
Range

Resoli tion

Settin;zs

Accuracy

Display
Output

Range

Resolt tion,

Settinzs

Refere nee level accuraey

Attenuator accuracy

Impedance

Spuricus components

Display

Modulation

100 kHz to 140 MHz

100 Hz (frequency <30 MHz)
1 kHz (frequency > 30 MHz)
Made by numcric keys, digit-selector kevs and

rotary knob, and increment/decrement keys.

£5x10-5 (=500 kHz)
T (5x10-5 + 1digit) { <500 kHz)

6 digits

—20dBu to 126 dBu (0 dBp = 1 pV, 50-Q open
cireuit)

0.1dB

Made by numeric keys, digit-selector kevs and
rotary knob, and increment/decrement keys.
+1dB (at 126 dBu output)

11.5dB (at output> 0 dBp)
+2dB (at output <0 dBp)

50 Q, VSWR 1.3 max.

Harmonic : -0 dBc or less
Non-Tlarmonic : =50 dBc or less

4 digits

(a) FM Modulation (Monaural/Stereo)

Frequency deviation

Display
Resolution
Modulation accuracy

Distortion

0 to 99.9 kHz {at 1 MHz or higher}
0 to 1/10 of carrier frequency (at below 1 MHz)

3digits
0.1 kH=
*(set value X 0.1 + 1) 1 kH=

0.05% max. (10.7 MHz * 1 MHz, 76 to 108 MHz)
(.1% max. (other ffequencies)

(1 kHz, 75 kHz deviation, demodulation band-
width 50 Hz to 15 kHz, de-emphasts of 50 ps)

2



Resiclual FM 73 dB or greater S/N with respect 1o 75 kHr
deviation. (frequency = 110 MHz)

{demodulated bandwidth: 50 Hz to 15 kHz. de-
emphasis of 50LLs)

Except the frequencies which are 80 MHz -+ n 4
20 kliz (n: integer) under 30 MHz.

Pre-emphasis Off, 25, 50, 75 ps
Composite output 1 Vrms max. (75-€2, open circuit)

® FMstereo

Scparation 55 dB or better (1 kHz, 75-kHz deviation, 76 to
108 MHz)
Modes MAIN,SUR,L, R

® Pilot signal

Frequency 19kHz+ 1 Hz

Frequency deviation 0to 10.0kHz

Display 7 3 digits

Resolution 0.1 kHz

¥ odulation accuracy t(set value X 0.1 + 0.5)kHz
Pilot output 1 Vrms (600-Q, open circuit)

(b)  AM Modulation

Modulation percentage 0to 80.0% (500 to 1799 kHz)
0 to 60.0% (other frequencies)

Displ 2y Jdigits

Resolution 0.1%

Modulation accuracy +(set value X 0.1 + 1)%
Disto -tion 0.5% max. (150 kHz to 2 MHz)

1.5% manx. (other frequencies)
(1 kHz, 30% modulation, demodulated
bandwidth 50 Hz to 15 kHz)
Residual AM 55 dB or greater S/N with respect to 30%
medulation (150 kHz to 2 MHz)
{demodulated bandwidth 50 Hz to 15 kHz)
(c) Internal Medulation Frequency

Freqiency Any 1 of 7 internal frequencies (30 Hz, 100 He,
400 Hz, 1 kHz,6.3 kHz, 10 kHz, 15 kHz)

Accuracy +3%

b-3



(d) External Modulation

Input impedance 10kQ
Reference input voltage 1.0 Vrms
Frequency range FM: 20kHz to 100 kHz

AM: 20Hz 0 10 kH2

Frequency response 11 dB (with respect to 1-kHz reference)
P -e-emphasis OfY, 25, 50, 75 ps (FM only)
(e}  RDS(Radioc Data System)

¢ Subcarrier

Frequency 57kHzt3 Hz
Phase (7 or 90" {with respect to the triple harmonic of
pilot signal)
FM deviation Oto 7.5 kHz (preset 2.0 kHz, RDS only)
{preset 1,2 kHz, when used with
TRI}
Resolution 0.1 kHz
Modulation accuracy +(set value X 0.1 + 0.5) kHz
Display 2 digits
® Modulation method
Modulation Biphase encoding
Coding Differential
¢ Message
Content EON, PL, PIN, PS, PTY,RT, TA, TP, AF,CT, D,
M/S, ete.
& Standard internal data
Number of patterns 16 patterns (0 to F)
Maximum number of groups 512 groups
Maximum pattern length 255 groups
¢ RDS data input/output
Data input TT'L level (rear-panel connector)
Clock output 1187.5 bita/s, TTL level (rear-panel connector)



63

User-defined internal data 1 (ROM type)

Number of patterns 16 patterns (U0 to UF)
Maximum number of groups 512 groups

Maximum pattern length 255 groups

User-defined internal data 2 (RAM type: accessed via GPIB)
Number of patterns 15 patterns (GO to GE)
Maximum number of groups 512 groups

Maximum pattern length 255 groups

"Rl (Traflic Radio Information)

EBU system

SK (Transmitter identification code)

Frequency 57kHzt 3 Hz,
Phase 0° {with respect to the 3rd harmonic of the 19-
kHz pilot-tone)

FM deviation 0 to 7.5 kHz (preset 4.0 kHz, TRI only)
(preset 3.5 kHz, when used with
RDS)

Resolution 0.1 kHz

Moedulation accuracy + (set value X 0.1 + 0,5) kHz

Display 2 digits

DK (Annguncement identification code)

Modulation signal DK: 125 kHz (1/456 of 57 kHz)

AM modulation level 0 to 40% (preset 30%)

Resolution 1%

Modulation accuracy +(set value X 0.1 + 1%

Display 2digits

BK (Area identification code}

Modulation signa!l 23.75 Hz {1/2400 of 57 kHz)
28.27 Hz (1/2016 of 57 kHz)
34.93 Hz (1/16320f 57 kHz)
39.58 Hz (1/1440 of 57 kHz)
45.67 Hz (1/1248 of 57 kHz)

53.98 Hz (1/1056 of 57 kHz)

mEgoRE>

AM modulation level 0to BO% (preset 60%)

Resolution 1%



Modulation accuracy
Display

USA System

57-kHz pilot
Frequency

Phase

FM deviation

Resolution
Modulation aceuracy
Display

ME (message signal)

Modulation signatl

AM modulation level
Resolution
Modulation accuracy
Display

ZO (zone signal)

Modulation signal

AM modulation level

Resolution
Modulation accuracy

Display

t(set value X 0.1 + 1)%

2 digits

57kHz+ 3 Hz

0° (with respect to the 3rd harmonic of the 19-
kHy pilot-tone)
0Dto 7.5 kHz (preset4.0kHz, TRl only)

{preset 3.5 kllz, RDS only}

0.1 kHz
*(set value X 0.1 + 0.5} kHz

2 digits

MEL: 1425 Hz (1/400 of 57 kHz)
ME2:  154.9Hz (1/368 of 57 kHz)

0 to 80% (preset 60%)
1%
*(set value X 0.1 + )%

2 digits

23.75 Hz (1/2400 of 57 kHz)
28.27 Hz (1/2016 of 57 kHz)
3493 Hz(1/1632 of 57 kHz)
39,58 Hz (1/1440 of 57 kHz)
45,67 Hz (1/1248 of 57 kHz)
53.98 Hz (1/1056 of 57 kHz)
63.62 Hz (1/896 of 57 kHz)

75.79 He (1/752 of 57 kHz)

98.96 Hz (1/576 of 57 kHz)

0 122.84 Hz (1/464 of 57 kHz}

ol Sl A T

0 to 80% (preset 60%, but approx. 1/2 for
simultaneous ME1 and ME2 modulation)

1%
+(set value X 0.1 + 1%

2 digits
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1.3.7

1.3.8

Presots

Up to 100 sets of frequency, modulation, and output level values can be stored as
presets in internal memory except the POWER switch and LOCAL key.

Leakage Field Strength

Below the level that would affect a measurement of 0 dBy (1 pV)

Rem >te Control

All panel switches (except the power switch and LOCAL key) are remotely controllable.

GPIB

Standardly provided interface

Genvral Specifications

Environmental conditions

Power requirements
Power consumption
Line frequency
Dimensions

Weig ht

Accessories

Supplicd accessories

Optional accessoriers

'
4

Conforms to ANSI/IEEE Std. 488.1/488.2-1987
standards.

Operating temperature: 0 to 40°C
Operating humidity: 85% max.

Conditions for guaranteed accuracy
Temperature: 10 to 35°C
Humidity: 85% manx.

100, 120, 220, 240 VAC £ 10% (250 V max.)
Approx. 55 VA

50/60 Hz

426 (W) % 99 (H} X 400 (D) mm

Approx. 11 kg

BNC-t0-BNC cable (3D-2V, 50-8, | meter)

Power cord

Spare fuse

Remote Controller @ 3216-01

RDS Editing Soft : ES 3005-PC (for [BM-PC)
ES 3005-98 (for PC-9801)
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OPERAING PRECAUTIONS

Line Voltage

The Moiel 3217 should be operated from a power line having a voltage within + 10%

of the nominsl value.

Normal operation may not be possible at lower than 90% of the nominal voltage, and
operation at a voltage exceeding 110% of the nominal value can cause internal dam-

age.

The four nominal line voltages shown in Table 2-1 are possible by opening the cover
of the IV odel 3217 and changing the taps as shown in Fig 2-1. Be sure to observe the

proper [use rating as shown in the table.

Table 2-1 Line Voltage and Fuse Data

Nominal Line Vohage Fuse Rating Leader
Voliage (x10%) Part Number
100V 90t HIOV 1A
. 436 3765 006
120 v 1080 132 V Time-lag
220V 19810242 V 05 A
436 3750 003
240V 21610250V Time-lag

TRANSFORMER

e

1ROV g oY OOV 10V
&xxl GRECH L(o s L
o]

o]

220V
Fig. 2-1 Taps for Various Line Voltages

When the time-lag fuse s required,

contact your local Leader agent.

21

TRANSFORMER

24V
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2.4

Memauory Backup

Data which has been written into the internal memory of the Model 3217 is held for
approximately | month, even if the Madel 3217 is not used for that period. Extend:d
periads, however, risk the danger of lost data.

When the Model 3217 is first powered up after purchase, and when it has been left
urtussd for a long period of time, power it for at least 8 hours to allow the internal
memc ry backup battery to charge.

Voltajes Applied to Outputs and Excessive Input Voltages
Take sufficient care that voltages are not applied te the outputs of the Model 3217

If & cable comes into contact with a source of DC voltage, there is a danger of damag-
ing the internal attenuator of the Model 3217,

The e cternal modulation input should not be subjected to input voltages exceeding 5
Vp-p.

If superimposed DC voltages exceeding =2 V are present, use a capacitor to block
this LC component.

Care inInstalling the GPIB Unit

The C PIB unit refers to the unit onto the rear panel of which are located the GP'B
control connector €8 and the GPIB ADDRESS switches @ (refer to Section 3.7, whizh
describes the rear panel).

The F.OM devices in this unit include IC201, the control ROM, and 1C202, the pat-
tern data ROM. When the pattern data ROM is being programmed, be sure that ttis
is not inserted mistakenly into the wrong socket.



3. PANEL DESCRIPTIONS

Fig. 3-1 shows the front panel layout of the Model 3217. In the panel descriptions that
follow, panel feature will be referred to by the circled numbers shown in this and nther

figures

31 Dispiay Section

Display Seclion

= jTLh

- — == =
3D Iy
NG
Modulation Section
TRI/RDS
Section

Program/data Input Section

Fig. 3-1 Model 3217 Front Panel

(e FOWER switch

J

GPIB
Section

of?

RF Qutput
Section

Fush this power switch in to apply pewer 1o the Model 3217, and push in once more
by release the switch and switch power off.

VWhen power is applied to the Model 3217, the panel conditions that were in ¢ffect
iinmediately before power was last switched off are restored automatically, ‘hese
being loaded from the “last memory™ of the Model 3217. Note, however, that fthe
power ts switched off in the RECALL mode, the setting conditions in the address set

just before power was switched off will be recalled.

deseribes the RECALL mode.)

{Reter to Section 5.2, which
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MOD modulation display

This 3-digit display indicates the modulation level. The maximum indicated FM
deviation is 99.9 kHz (RF frequency =1 MHz). The maximum AM modulation
percentage is 80.0% (500 to 1799 kHz) or 60.0% (other frequencies).

The currently displayed modulation is that of the last set mode (e.g., AM or FM).
This mode is indicated by the LED of the modulation mode indicator LEDs (4
which is lighted.

Modulation eursor

This cursor lights when the MOD, PILOT, SK/57kHz, or RDS key of the
FUNCTION key group @ is selected.

The DIGIT keys (<} and [>') @ move the lighted position, and the lighted position
value can be changed by using the rotary knob @), the INC key (8, and the DEC
key 09.

Modulation mode indicator LEDs

The LED corresponding to the current modulation mode for the MOD modulation
display (2 lights.

TRI/RDS display

This display indicates the TRI DK/ME, the BK/Z0 AM meodulation percertage,
and the BK/ZO areafzone, and RDS pattern. The modulation percentage is
indicated to 2 digits.

TRI/RDS cursor

This cursor lights when the DK/ME or BK/ZO key of the FUNCTION key groap @
is selected.

The the lighted position value can be changed by using the rotary knob &%, the
INC key 48, and the DEC key ©.

TRI/RDS mode indicator LEDs

The LED corresponding to the current mode (e.g., modulation or pattern) of the
TRUVRDS display &),

ADDRESS display

For the RECALL and STORE modes, this display indicates the internal memory
address (0 to 99),

Address cursor

This cursor lights when the RECALL or STORE key of the FUNCTION key yroup
) is selected to enable the RECALL or STORE mode.

The the lighted position value can be changed by using the INC key (®, and the

DEC key 3. Note that the rotary knob €0 cannot be used to change this value.

FREQUENCY RF frequency display

This 6-digit display indicates the RF frequency. The frequency resolution is 100
Hz below 30 MHz and 1 kHz at 30 MHz or higher.

32
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Frequency cursor

This cursor lights when the FREQ key of the FUNCTION key group @§ is
selected.

The DIGIT keys (<] and [>>) €D move the lighted positien, and the lighted position
vz lue can be changed hy using the rotary knob 23, the INC key U8, and the DEC
kfry Q-?

O JTPUT RF output level display

This 4-digit display indicates the RF output level.

The RF output level can be set over the range — 20 dBp to 126 dBp (0 dBp =1 Vv,
50-02, open circuit), in 0.1-dB steps.

R < output level cursor
The DIGIT keys (<7 and [} @ move the lighted position, and the lighted position-

vz lue can be changed by using the rotary knob @), the INC key %, and the DEC
k[:_‘,’ rl_@

OUTPUT (RF Output) Section

b

as

A and B RF output PRESET keys

It 15 possible to establish 2 values (A and B) of frequently used RF level. or
details, refer to Section 5.3 (Qutput Level Presets).

GUTPUT RF output connector

This is the BNC-type RF output connector. The output impedance is 50 (2.

GPIB Section

i

LOCAL key

When in the GPIB mode, pressing this keys switches from REMOTE mode to
LOCAL mode.

RIMOTE indicator

This LED lights when the Model 3217 is in the REMOTE meode.



3.4

PROGRAM/DATA ENTRY Section

i

@

2%

INC key

This key has the same effect as UP of the rotary knob @0, (Note that it canrot be
used to set the RDS frequency deviation.)

DEC key

This key has the same effect as DOWN of the rotary knob @0, (Note that it cinnot
be used to set the RDS frequency deviation.)

DIGIT (<] and ) keys

These keys are used to increment and decrement the selected digit of the
{frequency, output level, modulation level, or address. '

Rotary knob

This knob can be used to change the digit indicated by the frequency, output evel,
modulation level, or BK/ZO area/zone cursor. The cursor of the item to be chenged
is lighted by selecting the appropriate key of the FUNCTION group 3. (Note that
the rotary knob cannot be used in RDS pattern settings.)

UNIT keys

These keys select the units to be used in setting data values for the function
selected by the FUNCTION group @ (with he exception of the WRITE funetion).
Pressing one of these keys completes the data input, just as one would add the
units after a number in normal written form.

(Writing into memory in the STORE mode is done by the WRITE key.)

DATA keys

This numerie key pad includes keys for the input of numerals 0 to 9, decimal point,
and negative sign (=), If an error is made in a setting, press the same
FUNCTION group key and make the setting once again.
FUNCTION keys
L] FREQ@ key

This key is used to set the frequency.

The frequency setting is made in the {ullowing manner.

9 FREQ @ 1 - 0 - 0 —» @ MHz
(for a setting of 100 MHz)

[ LEVEL key
This key 1s used to set the output level.
The output level is set in the following manner.

ZYLEVEL @ 1 - 2 - 6 — @ dBu
ifora setting:)f'l26 dBp)



MOD key

This key is used to set either the FM frequency deviation or the AM
modulator index.

The FM deviation is set in the following manner.

@ MOD @ 2 - 2 - . — 5 @ kHa/%
(for a setting of 22.5 kHz)

The AM modulation percentage is set in the following manner.

@ MOD @ 3 — 0 @ kHu%
{for a setting of 30%)

PILOT key
This key is used to set the pilot deviation.
The pilot deviation is set in the following manner.

@PILOT @ 7T - . > 5§ - & kHu%
(for a setting of 7.5 kHz)

SK/57kHz key
This key is used to set the TRI deviation.
The TRI deviation is set in the following manner.

@ SK/BTkHz & 3 > . - 5 — @ kHu%
{for a setting of 3.5 kHz)

DK/ME key
This key is used to set the DK/ME AM modulationpercentage.
The DK/ME AM modulation percentage is set in the following manner.

D DKME &2 3 - 0 - @ kH%
(for a setting of 30%)

BE/ZO key
This key is used to set the BK/Z0 AM modulation percentage,
The BK/ZO AM modulation percentage is set in the following manner.

@BKZO @ 3 - 0 —» ZDkHy%
(for a setting of 30%)

3-5



RDS key
This key is used to set the RDS deviation and RDS pattern.
The RDS deviation is set in the following manner.

@GRDS B 1 - . - 2 > @ kHz%
(for a setting of 1.2 kHz)

The RDS pattern is set using the INC key (8 and DEC key (3 only.
RECALL key
The LED of this key lights when the Model 3217 is in the RECALL mode.

When it is lighted, it is possible to recall data directly from the mernory
address specified by the DATA keys @3.

¢3 RECALL & 5 — 6 — @2 ADDRESS
(for recall of data from address 56)

STORE
The LED of this key lights when the Model 3217 is in the STORE mode.

When it is lighted, it is possible to store data directly into the meriory
address specified by the DATA keys ¢3.

After making panel settings, the store operation is performed as follows.

43 STORE @& 3 — 2 — {3 ADDRESS —» WRITE

(for store panel conditions into address 32)
Each time the WRITE key is pressed the address is incremented by 1.
SPECIAL key

This key is used for such settings as begin address and end address. For
details refer to Section 6.1 (SPECIAL Key).

3.5 TRI/RD? Section

@ I'RIRDS key group

RDS on key

This key is used to switch the RDS signal on and off.

The LED of this key lights when the RDS signal is on.

Because the RDS signal cannot be used simultaneously with the USA-system
TRI signal, the RDS signal is switched off automatically when the the
SK/57kHz TRI signal key is pressed.

PATTERN key

This key is used to sequentially select the RDS signal patterns (16 patterns
from 0 to F).

1-6



EBU/USA key

This key is used to select either the EBU-system or 1S A-system TRI sigmal.
The associated LED lights when the USA system is selected, and is
extinguished when the EBU system is selected. Switching between ERU
and USA systems isdone in toggle (alternate) fashion,

SK/5TkHz key

This key 1s used to switeh the TRI signal on and off.

The LED of this key lights when the TRI signal is on.

For the USA system, this is automatically switched off when the RDS key is
pressed.

DK/ME1 key

This key is used to switch the DK/ME1 signal of the TRI signal on and off.
The LED of this key lights when the ME1 signal is on.

MEZ2/XON key

When the RDS key is in the on condition, this key is used to send an EOQON
interrupt signal. In addition, when the TRI USA-system SK/57kHz key is on,
this key switches the ME2 signal on and off, in which case the associated
LED lights for when the signal is in the on condition.

BK/ZO key

This key is used to switch the BK/Z0 signal of the TRI signal on and off.

The LED of this key lights when the signal is on.

INC/SCAN key

This key is used to switch the frequency (A to F or 1 to 10) of the BK/ZO
signal of the TRI signal. Each time the key is pressed the modulation signal
is incremented by one,

If the key is held down for longer than approximately 1 second, the key's
LED will light, the automatic scan mode will be enabled, and che

modulation signal will be switched automatically.

If the key is pressed again, the automatic scan is stopped and the automatic
scan mode is disabled.

36 MODULATION Section

®

MODE keys

ON key
This key is used to switch the modulation signal on and off.

The on cendition is indicated by the lighting of the modulation display &
and the lighting of the LED of this key. When modulation is off, CW output
(carrier only) occurs.
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AM key

This key is used to select amplitude modulation.

The associated LED lights when AM modulation is on.
This key operates in toggle fashion with the FM key.

FM key

This key is used to select amplitude modulation.

The associated LED lights when internal FM modulation is on.
This key operates in toggle fashion with the AM key.
PILOT key

This key is used to switch the pilot signal on and off.

The associated LED lights when the pilot signal is on.

This key is only operative when FM modulation is selected.
L, R, MAIN, and SUB keys

These keys are used to select the various stereo modes.

The LED of the key ecorresponding to the selected mode lights.

Monaural modulation is selected by press the MAIN key and setting the

PILOT key to off.

INT FREQ keys

30Hz, 100Hz, 400Hz, 1kHz, 6.3kHz, 10kHz, and 15kHz keys

These keys are used to select the internal modulation frequency and mode.

Only one frequency can be selected of the 7 available. The LED of the key
for the selected frequency lights to indicate the selected inte-nal

modulation frequency.

OPTION key

This key is not used in the standard Model 3217, and is reserved for

additional options.

EXT LEVEL monitor indicators

These LEDs indicate the external modulatien input level.
lywer than a reference 1-Vrms level, the LOW LED lights, and when the inp .t is
tigher than this level the HIGH LED lights. When the level is correct, both LEDs

cre extinguished.

The level monitored by these LEDs is the external input applied at the L or AF

connector &0

T'o monitor the R input 30, switch the input from the L or AF connector &, monitor

the input, and then switch the input back to the R input connector @,

3.8

When the input is



a2

EXT L, Rkey

This key is used to select the stereo dual tone in the external modulation mole.
Apply the L and R audio signals to the L or AF input connector @2 and R input
connector 33, respectively. Ifthe L.and R signals are in phase and have a level of 1
Vrms, the MAIN modulation index (deviation) will be 75.0 kHz (including the 7.5-
kHz pilot component).

EXT AF key

This key is used to select the external modulation mode.

Apply the external audio signal at the L or AF input connector $2.

EXT R input ¢connector

This connector accepts the R signal input for the external modulation mode stereo
dual tone signal. Press the EXT L, R key @ to light its LED, thereby selecting
this mode. The input impedance is 10 k2.

EXT L or AF input connector

For stereo dual-tone input in the external modulation mode, this connector serves
as the L signal input. (This mode is enabled by pressing the EXT L, R key to light
the associated LED.) In the external modulation mode, for either stereo dual-tone
or AM, this connector serves as the input connector for the selected type of audio
signal.

If the EXT AF key is pressed to light its LED, this mode is selected. The input
impedance is 10 kQ.
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Rear Panel

@

Fig. 3-2 Model 3217 Rear Panel

REMOTE CONTROL connector

This 24-pin connector is used for remote control of the Model 3217.
(Refer to Section 10, REMOTE CONTROL..)

RANGE output connector

This connector is used for controlling such devices as dummy antennas.
Frequency<30MHz ..... 0OV

Frequency =30 MHz ... .. 5V

When using this for other applications, care should be taken with regard to
ratings. Not that the output rating is 5 ¥/50 mA (source output).

GPIB connector
This 24-pin connector is used to connect the Model 3217 as part of a GPIB system.
GPIB address switches

These switches are used to set the address of the Model 3217 on a GPIB bus.

3-10
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Ground terminal

This ground terminal is connected Lo the chassis of the Model 3217, It is used in
providing a ground connection to the Model 3217.

Fuse holder

This holder holds the power line fuse of the Model 3217. To remove the fuse, turn
the head of the fuse holder counterclockwise using a Phillips screwdriver. When
replacing the fuse, be sure to observe the fuse rating for the line voltage heing
used, as indicated the FUSE DATA table located to the left of the fuse holder.
Power inlet

This is the inlet at which the power cord is connected. Be sure that the line
voltage is within the specified Jimits ( £ 10% with respect to nominal value, except
never exceeding 250 V).

RDSIN data input connector

This is the external RDS data input connector.

CLOCK OUT clock output connector

This is the syncing clock output when applying an external RDS data input.

COMP OUT composite signal output connector

This is the STEREO/RDS/TRI composite signal output connector.

PILOT OUT pilot signal output connector

This is the stereo pilot signal output connector. It is used for such operaticns as
phase calibration.

SCOPE PHASE adjustment trimmer

This is an additional adjustment of the stereo pilot signal before phase calibration.
(Refer to Section 12.1, Pilot Signal Phase Calibration.)

PILOT PHASE calibration adjustment,

This is the adjustment for stereo pilot signal phase calibration. (Refer to Section
12.1, Pilot Signal Phase Calibration.)

SUBCARRIER PHASE TRI calibration adjustment,

This is the adjustment for TRI signal subcarrier phase calibration. (Reler to
Section 12.1, Pilot Signal Phase Calibration.)

SUBCARRIER PHASE RDS calibration adjustment

This is the adjustment for RDS signal subcarrier phase calibration. (Reler to
Section 12.1, Pilot Signal Phase Calibration.)
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OPERATION

There are two modes of controlling the operation of the Model 3217 the manual
opera:ing mede and the memory operating mode.

In the manual operating mode, setting values are directly input via panel keys.

In the memory operating mode, setting values are first written into memory, and these
are recalled from memory as needed.

In this seetion, the manual operating mode will be deseribed.

If the RECALL key or STORE key of the FUNCTION section is lighted, the Mode. 3217
is in t1e memory operating mode. Press the lighted key to extinguish its LED and place
the Madel 3217 in the manual operating mode

Frequency Setting

Basic Jperation

The frequency setting can be either by using the numeric keys of the DATA key 3 or by
using the rotary knob @ in combination with the INC key (8 and DEC key .

The frequency setting range is 100 kHz to 140 MHz.

Note that for FM medulation there are cases in which settings lower than 1 MHz are not
possit le. (Refer to Section 4.4, FM Medulation.)

Minirwum resolution:
Frequencies lower than 30 MIHz: 100 Hz
Frequencies of 30 MHz or higher: 1 kHz
(a)  Setting Using the DATA keys

Fig. 4-1 shows the section of the frent panel used in this setting metheod.

(1) m’m{ o" H’ g@ B BL

7_21_7 ‘.'v" T T PROGRAMIDATA ENTRY —

Fig. 4-1 Frequency Setting Using the Numeric Keys

4-1



Make the following key operations.
FREQ — DATA — MHz or kHz/%
Let us take the example of setting the frequency to 139 MHz.
(1) Press the FREQ key.
(2)  Press the DATA keys in the following sequence.

1 -3 -9

FREQUENCY
{0.1-1400H2) ﬁ V q
MHz
] [ ] ]

] [am}

if there are trailing zeros on the value to be set, it is not necessary tc press
the 0 key.

(3) Press the MHz key.
FREQUENCY
== [ 59000
o Mz
(] O o O |

(b)  Setting Using the Rotary Knob in Combination With the INC and DEC keys

Fig. 4-2 shows the section of the front panel used in this setting method.

=sEC g 0000
—F—— o = .(2>

Fig. 4-2 Frequency Setting Using the Rotary Knob and the INC and DEC keys

(1) Use the FREQ key to light the frequency curser LED



(2)  Usethe <] and > DIGIT keys to specify the digit to be changed. Note that
it is not possible to specify the most significant digit,

The <] and [ keys move the position of the lighted frequency cursor to the
left and right, respectively. (Refer to Fig. 4-3.)

(3)  Use the rotary knob or the INC or DEC keys tn set the desired frequency.

Note that carrying and borrowing between digits is performed
automatically,

==E139004.. -

I—m O 0=

w1 39004)., =

O e OO 0

Fijr, 4-3 Operation of the Frequency Display When Using the DIGIT keys

4.1.2 Using the AF Mode
ta)  AF Mode Setting (SPECIAL 11)

The AF mode is used to establish a given RF frequency as the reference frequency,
treating this frequency as 0.000 MHz, with respeet to which the frequency is
varied.

The RF frequency to be established as the reference is the value immediately

before entering the AF mode, and when the AF mode is enabled, the frequency is
thus displayed as 0.000 MHz.

It is also possible to specify the size of the step by which the frequency is to be
varied. The basic specifications are as follows.

Step size: 100 Hz to 19.9999 MHz (<30 MH:)
1kHz to 19.999 MHz (*> 30 MHz)

Maximum frequency variable range: +19.9999 MHz (<30 MHz)
+19.999 MHz (= 30 MHz)

Fig. 4-4 shows the section of the front panel used in this setting method.
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Fig. 44 AF Mode Operation

Make the following key operations.

SPECIAL - 1 - 1 —» ADDRESS — DATA — MHz or kHz
The example of setting the AF mode frequency step to 9 kHz is described below.
1) Press the SPECIAL key.
2) Press the DATA keys in the following sequence.

1 - 1 — ADDRESS
This will place the Model 3217 into the AF mode,

After displaying the current step frequency for approximately 0.5 second,
the RF frequency display will appear as shown in Fig. 4-5.

‘3)  Next, enter the frequency step size by pressing 9 and then the kHz key of
the UNIT section of keys.

The RF frequency display will indicate the input data for approximate y 0.5
second, This completes the input of the frequency step.

{(4)  Itis possible to step the frequency up or down by using either the rotary key
or the INC and DEC keys.

Note, however, that in the RECALL mode, only the rotary knnb can be
used.



(b)

(e)

{a) <30 MHz (h) 30 MHz

Fig. 4-5 Frequency Display Section (AF Mode)

AF Mode Precautions

If at below 30 MHz the frequency step is set to less than 1 kHz and then the
frequency is changed to 30 MHz or higher, even though the minimum resolu‘ion is
1 kHz, the step frequency will be less than 1 kHz, and so stepping will not be
possible.

If this occurs, set the frequency to 30 MHz or higher and then set the frequency
step again to a value of 1 kHz or higher.

Also, for use at frequencies of below 30 MHz, if the variable range is greater than
30 MHz, there will also be & range over which stepping will not be possible. Care
should be taken in stepping to assure that this does not occur.

AQFF (Canceling the AF Mode: SPECIAL 10)

This is used to escape (rom the AF mode.

Make the following key operations.

SPECIAL — 1 — 0 — ADDRESS



4.2 Outpist Level Setting
4.2.1 Basic Operation

The cutput level setting can be made by using the DATA keys, the rotary knob or the
INC «ey and DEC key.

The cutput level sctting range is -2 dBp to 126 dBp.
(a)  Sening Using the DATA keys

Fig. 4-6 shows the section of the front panel used in this setting method.

_ROS STANDARD SONAL GENERATOR 3217 Iﬂ]

(m e ﬂ%@'m

f (=] a a

anipene I ] PROGRAMMATA ENTRY C_————— — ————  —————
FLesC TN 5
RECAL e fxd =
[(e](=](5
STORE DKIPE Lf
(= )[=]C
.

w2 TE B0

Fig. 46 Qutput Level Setting
Make the following key operations.
LEVEL -+ level setting -+ dBp
Let us take the example of setting the output level to 60 dBp.
{1}  Pressthe LEVEL key,
(2)  Press the DATA keys in the following sequence.

6 - 0
OUTPUT —
YT
; ddx
tm) (] =]
K)] Pressthe dBu key.

S (1]

Br
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(b)

(e)

3etting Using the Rotary Knob

1'11)

12)

3)

Use the LEVEL key to light the output cursor LED.

Use the <] and > DIGIT keys to specify the digit to be changed. Note that
it is not possible to specify the most significant digit.

The [> and <] keys move the position of the lighted output cursor to the left
and right, respectively.

Use the rotary knob to set the desired output level. Note that ecarrying and
borrowing between digits is performed automatically.

= L.
EL ]
O ~m———O
QuTPUT [ - = |
= Gl
o & W‘CBJ-
O (=]

Fig. 47 Output Level Display

Setting Using the INC and DEC Keys

Refer to Fig. 4-6.

(1)

(2)

Use the LEVEL key to light the output cursor LED.

}Jge the <] and [> DIGIT keys to specify the digit to be changed. Note that
it is not possible to specify the most significant digit.

The [> and <] keys move the position of the lighted output cursor to the left
and right, respectively. Refer to Fig. 4-7.

Use the INC and DEC keys to set the desired output level.

Note that carrying and borrowing between digits is performed automatical-
ly.
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4.2.2 Using 1he AL Mode
(2) AL Mode Setting (SPECIAL 12)
'The Al. mode is used to establish a given RF level as the reference level, treating
:his level as 0.0 dB, with respect to which the level is varied.
The RF level to be established as the reference is the value immediately before
antering the AL mode, and when the AL mode is enabled, the level is thus
iisplayed as 0.0 dB.
[t is also possible to specify the size of the step by which the level is to be varied.
The basic specifications are as follows.
Step size: 0.1 ta9.94dB
Resolution: 0.1dB
Maximum offset level: 146.0 dB
Fig. 4-8 shows the section of the front pane! used in this setting method.
'ms STANDARD SomAL OEneraTor 3217 D
9"“"
[____ﬁﬂ ..
= e
F LG TIOm mMESET
FECALY ?if‘j?l.}ll —f E )
(e 1{elCz) -
STOE [e 3 LivEL & 8 4
Cedl=3Cz=] L?LJLJ C_]
“R_!‘ L ;N U-ﬂ--ﬁlf\?‘EHf)
L.l B :
[J_} == [ (©) |

Fig. 4-8 AL (Level Stepping) Setting

Make the following key operations.

SPECIAL - 1 —» 2 — ADDRESS — steplevel — dBp
The example of setting the AL mode level step to 5 dB is described below.
(1)  Pressthe SPECIAL key.
(2) Prcss the DATA keys in the following sequence.

1 - 2 — ADDRESS
This will place the Model 3217 into the AL mode.
After displaying the current step level for approximately 0.5 second, -he RF

frequency display will appear as shown below.,
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(b)

=04

{3)  Next, enter the level step size by pressing 5 and then the dBp key of the
UNIT section of keys.

The RF level display will indicate the input data for approximately 0.5
second. This completes the input of the level step.

(4) It is possible to step the level up or down by using either the rotary krob or
the INC and DEC keys.

Note, however, that in the RECALIL mode, only the rotary knob ean be
used.

AQFF (Canceling the AL Mode: SPECIAL 10)
This is used to escape from the AL mode
Make the following key operations.

SPECIAL - 1 — 0 — ADDRESS
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4.3 AM Mcdulation

Table -1 shows the AM modulation setting ranges.

Fig. 4-1 AM Modulation Setting Ranges

Modulation
Frequency
Percentage
500 to 1,799 kHz 0 to 80%
Other frequencies 0 to 60%

The A v modulation setting can be either by using the DATA keys, by using the rotary
knob, or by using the INC key and DEC key.

{a)  Setting Using the DATA keys

Fig. 4-9 shows the section of the front panel used in this setting method.

Fig. 49 AM Modulation Setting

The following example is that of setting the modulation percentage to 30%.
(1)  Press the ON key of the MODE section.

(2} Press the AM key of the MODE section.
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(b)

(c)

13)  Press the MOD key of the PROGRAM/DATA ENTRY section.

14) Press the DATA keys in the following sequence.

3 -0
MOD u AN
O FMikHz)
B 0 PLOT(HZ)
0 TRkH2)
w] (w] - O ROSIkHZ)

(5)  Pressthe kH#/% key.

MO = AR
O FMisdHT}
a FL aTiHz)
- a TRdz)
-3 [mm] - 0 AOSikHT)

Setting Using the Rotary Knob

(1)  Press the ON key of the MODE section,

(2)  Press the AM key of the MODE section.

(3) Usethe <] and [> DIGIT keys to specify the digit to be changed.

(4)  Use the rotary knob to set the desired value.

Setting Using the INC and DEC keys

(1)  Pressthe ON key of the MODE section.

(2) Pressthe AM key of the MODE section.

(3) Usethe <J and [> DIGIT keys to specify the digit to be changed.

(4)  Usethe INC and DEC keys to set the desired value.



4.4 FM Madulation
4.4.1 FM Mo Julation Setting

The FM. modulation setting can be either by using the DATA keys. by using the rotary knob,
or by vsing the INC key and DEC key.

If the carrier frequency s 1 MHz or lower, the maximum frequency deviation is limited
to 1/10 »f the carrier frequency.

(a) Setting Using the DATA keys

P'ig. 4-10 shows the section of the front panel used in this setting method.

i _——
| s [D’ 3 ? (/l)
’“"’; o f*?’JF'a ljﬁ% rij“:]'ﬁ_'_’:]- (3)=)
| | @ x| Z | M G| | C 5
LA S| BE LEQ)| 00 _ ”
I @ 55 mi\ [l [ | ) o i
ll‘ﬂ—— i o e o e — e ——
) (2) (3) (5)

Fig. 4-10 FM Modulation Setting

““he following example is that of setting the modulation (frequency deviaticn) to
"5 kHz.

{1)  Press the ON key of the MODE section.
(2)  Pressthe FM key of the MODE section,
(3)  Pressthe MOD key of the PROGRAM/DATA ENTRY seetion.

t4)  Press the DATA keys in the following sequence.

77—+ 5
MOD T AMIN
W FMEHT)
0G|,
v O TRiktH+2)
) jam} m O RDSKH7)



(5) Press the kHz/% key.

MO0 o AMN
| FM{xHz)
67 S B o PR_OT{KdHT)
® O TRkHzZ)
] k| [ ]

0 A 1z}

(b}  Setting Using the Rotary Knob
t1) Press the ON key of the MODE section.
12)  Press the FM key of the MODE section.
13)  Usethe < and [> DIGIT keys to specify the digit to be changed.

14)  Use the rotary knob to set the desired value,

(e) Setting Using the INC and DEC Keys
‘1) Press the ON key of the MODE section.
2)  Pressthe FM key of the MODE section.
2)  Usethe < and [> DIGIT keys to specify the digit to be changed.

(3) Usethe INC and DEC keys to set the desired value.



4.4.2

Pre-e mphasis (SPECIAL 30 to 33)

(a)

{c)

{d)

Pre-emphasis Off (SPECIAL 30)
This is used to escape from the pre-emphasis mode.
Press keys in the following sequence.
SPECIAL —» 3 — 0 — ADDRESS
Pre-emphasis 25 ps (SPECIAL 31)
This is used to apply 25 us of pre-emphasis to the main and sub channels.
Press keys in the following sequence.
SPECIAL — 3 — 1 — ADDRESS
Pre-emphasis 50 ps (SPECIAL 32)
This is used to apply 50 us of pre-emphasis to the main and sub channels.
Press keys in the following sequence.
SPECIAL — 3 — 2 — ADDRESS
Pre-emphasis 75 ps (SPECIAL 33}
This is used to apply 75 us of pre-emphasis to the main and sub channels.
Press keys in the following sequence.

SPECIAL — 3 — 3 — ADDRESS



4.5

45.1

FM Stereo Modulation

Mod.. lation Source Setting

In the Model 3217, the baseband modulation audio signal (AF) source can be selected as
one ol 3 sources (1 internal and 2 external). This source selection is described below.

(a)

(b)

(c)

Internal Medulation
Press an INT FREQ key to select this modulation mode.

It is possible in this mode to select the desired stereo signal (L, R, SUB, or MAIN)
or MONO signal.

External Modulation (AF key)

Press the AF key to select this modulation mode.

Input an external modulation signal of the appropriate level at the L or AF input
connector of the EXT INT section. Other espects of this mode are the same as for
internal modulation.

External Modulation (L, R key)

Press the L, R key to select this modulation mode.

By inputting the L signal at the L or AF external modulation input connector, and
the R signal at the R input connector the stereo mode is set.

In the case of this mode, therefore, it is not possible to switch the stereo moce from
the front panel.

This mode enables measurements at frequencies not possible using the available
internal modulation frequencies.



4.5.2 FM Stereo Modulation Operation

The partions of the front panel used in these operations are shown in Fig. 4-11.

The fo lowing operations will be described.

Internal medulation
External modulation using the AF key

External modulation using the L., R key

——T 0 TN A O
g

xaes i) Ch o= @E)

G (e - F3

el ) 0\ -
s =) () - |

S
)
Lal
)
™
B
S
S
(= =4
@

Fig. 4-11 Stereo Modulation Operations

(a) Internal Modulation

(1)

(2)

(6)

(7

(8)

Press the INT FREQ key of the desired internal modulation frequency.
Press the MODE key of the desitred mode (L, R, MAIN, SUB, MONO).
Set the MOD ON key to the on condition to light its LED.

Press the PILOT key to light it LED (for stereo).

Press the MOD key of the FUNCTION section to obtain a modulation
indication on the modulation display.

Use the rotary knob to adjust to the desired deviation,

Press the PILOT key of the FUNCTION section to obtain a pilot ind cation
on the modulation display.

Use the rotary knob to adjust to the desired deviation.

It is also possible to use the INC and DEC keys to set the deviation.
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{c)

External Modutation Using EXT AF

(1)
(2)
(3)
4

(5

(6)

(8)

(9)

Press the AF key to select external modulation.

Press the MODE key of the desired mode (L, R, MAIN, SUB, MONO).
Set the MOD ON key to the on condition to light its LED,

Press the PILOT key to light it LED (for stereo).

Press the MOD key of the FUNCTION section to obtain a moduation
indication on the modulation display.

Use the rotary knob to adjust to the desired deviation.

Press the PILOT key of the FUNCTION section to obtain a pilet indication
on the modulation display.

Use the rotary knob to adjust to the desired deviation.
Apply an external modulation signal to the L or AF input connector.

Adjust the signal while monitering its level on the LEVEL (EXT LEVEL}
monitor LEDs.

External Modulation Using EXT L, R

(1

(2)
3
(4)

(5)

(6)

Press the L, R key to select external modulation,

When doing this, all the LEDs indicating the steree mode will be
extinguished.

Set the MOD ON key to the on condition to light its LED.
Press the PILOT key to light it LED (for stereo).

Press the PILOT key of the FUNCTION section to abtain a pilot ind cation
on the modulation display.

Use the rotary kneb to adjust to the desired deviation.
Apply a stereo signal to the L or AF input and the R input connectors.
With the left and right channels in phase, and 1-Vrms signals applied, in

the MAIN stereo mode, the deviation will be 67.5 kHz {not including the
pilot signal).



4.6 TRI

4.6.1

TRI Modulation Index Setting

The TRI modulation index (frequency deviation) setting can be made by using the rotary

knob »r by using the INC and DEC keys.

The TRI modulation index setting range 1s 0 to 7.5 kHe.

(a)  Sectting Using the DATA keys

Fig. 4-12 shows the section of the front panel used in this setting method.

Fig. 4-12 TRI Modulation Setting

Press keys in the following sequence.

SK/57kHz — DATA — kHz/%

The following is the example of selling the modulation index to 3.5 klIz.

{(n

(2)

&)

Press the SK/57kHz key.

Press the DATA keys in the following sequence.

Press the kHz/% key.

35

O Ak %Y

O FMikd )

O PROTIK L)
o TRikHT}
0 ROS(kHT)

(1AM}

0 FMikHzZ)

O L OT ik
" TRIkH )
0 RISk 2)



(b)

Method Using the DIGIT keys
INC and DEC keys
SK/57kHz

Rotary knob

(1)  Press the SK/57TkHz key.

(2)  Pressthe DIGIT keys to specify the digit to be changed.

MO0 a AM{%
Qa FMikiHz)
a PRLOT{kHZ)
[om} ] [ ]
———

a TRMHZ) [E

0 ROSHEHZ)

= TRikHTZ)
a ROSIkHT)

MOD a AMi%
I’ !Z a FMikHz2) -
O PRLOT (kH7) D
o o =

Fig. 4-13 Modulation Display Section (Setting Using DIGIT Keys)

(3)  Use the INC and DEC keys or the rotary knob to set the desired value of
maodulation index. Note that carrying and borrowing between digits is
performed automatically.



4.6.2 DK/MI: Modulation Percentage Setting

The DK/ME modulation percentage setting can be made by using the rotary knob or by
using the INC and DEC keys.

The DK modulation percentage setting range is 0 to 40%.

The M E1 and ME2 modulation percentage setting range is 0 to 80%.

I FM is switched off, it is not possible to set the DK/ME modulation percentage.
{a)  Setting Using the Numeric Keys

Fig. 4-14 shows the section of the front panel used in this setting method.

(1)
/

e — LT INOLT
et

Fig. 4-14 DK/ME Modulation Percentage Setting
Press keys in the following sequence.
DK/ME -+ DATA — kHz/'%
The following is the example of setting the modulation percentage to 30%.
(1)  Pressthe DK/ME key.

(2)  Press keys in the following sequence.

3 -0
TR/ROS T o o DK MER
0 BKAI0W
y 0 BSI0 TONE
) 0 RDS PATTERN/E(N
. |

(3 Press the kHz/% key,
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(h) Method Using the DIGIT keys

To change DK/ME modulation percentage by using DIGIT key, FM. SK/5TkHz,
and DK/ME keys must be switched on.

INC and DEC keys
DK/ME

Rotary knob

(1)  Press the DK/ME key.

(2) Press the DIGIT keys to specify the digit to be changed.

TS - DHME(R
0 B/Z0 Z0NE —
O RIS PATTERNEMN (=]
m O
RS g
TRRDS = OKME(%)
o BZO®
- O BK/70 70NF -
0 A0S PATTERN/EON
0 m
N

Fig. 4-15 TRI/RDS Modulation Display Section (Setting Using DIGIT Keys)

{3)  Use the INC and DEC keys or the rotary knob to set the desired vzlue of
modulation index. Note that carrying and borrowing between digits is
performed automatically.



46.3 BK/ZO Modulation Percentage Setting

The BK/ZO modulation percentage setting can be made by using the rotary knob or by
using :he INC and DEC keys.

The BK modulation percentage setting range is 0 to 80%.

The Z') modulation percentage setting range is 0 to 40% when ME is on, and 0 ty 80%
when ME is off.

If FM is switched off, it is not possible to set the BK/Z0O modulation percentage.
{a)  Seuting Using the DATA keys

Fig. 416 shows the section of the front panel used in this setting method.

=)
3
cH
e e e e
(1) (2) (3)

Fig. 4-16 BK/ZQ Modulation Percentage Setting
Press keys in the following sequence.
BK/ZO0 — DATA — kH#z/%
The following is the example of setting the modulation percentage to 60%.
(1) Press the BK/Z0) key.
(2)  Press the DATA keys in the following sequence.

6 — 0

TR/MDS — O (K ME(%)
" T
I 0 BK/Z0 ZONE
= = | U5 PATTERVEM
(! (!

(3)  Pressthe kHz/% key.
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{k)  Method Using the DIGIT keys

To change BK/Z0 modulation percentage by using DIGIT key, FM, SK/57kHz, and
BK/Z0 keys must be switched on.

INC and DEC keys
BK/ZO

Rotary knob

(1)  Pressthe BK/Z0 key.

{2)  Press the DIGIT keys to specify the digit to be changed.

TAMRDS O DK ME%
Ll rde S]
0 BK/Z0 ZONE
O RDS PATTERN/ECN

s O )

R
TR/MRDS O CK/ME(%
LN Fivs s]
0 ROS PAT TERN/EQH
H_™

Fig. 4-17 TRI/RDS Modulation Display Section
(Setting of DK/ZO Modulation Percentage Using DIGIT Keys)

{3)  Use the INC and DEC keys or the rotary knob to set the desired value of
modulaticn index. Note that carrying and borrowing between digits is
performed automatically.



4.6.4 Modul: tion Source Setting

Fig. 4-18 shows the section of the front panel used in this setting method.

TRsaos o
o sszan
@ s oA e
0 AOS PATTERNEON
o a

Fig. 418 TRI/RDS Setting Section

L] selection of the EBU or USA Systemn (EBU/USA key)

't is possible to select two TRI signal types, the EBU system and the USA system,
1sing the EBU/USA key, with the on/ofl conditions of the SK/5TkHz, DK/MEL,
BK/Z0, and MEZ/EON keys preset for each of these. This key operates in
alternate (toggle) fashion.

Extinguishing the EBU/USA sclects the EBD systemn, and lighting the LED selects
he USA system.

. Switching the TRI signal on and ofTf (SK/5TkHz key)

The TRI signal can be switched on and off using the SK/57kHz key. This key
sperates in toggle fashion.

Extinguishing the SK/57kHz key LED selects switches the TRI signal off, and
lighting the LED switches the TRI signal on. When the TRI signal is switched off,
even if one of the DK/ME1, ME2/EON, and BK/Z0 key LEDs was lighted, it will
be extinguished, with the associated signals being switched off.

. Switching the DK signal on and off (EBU system only: DK/ME! key)
The DK signal can be switched on and off using the DK/ME1 key. Thiys key

operates in toggle fashion, Extinguish the DK/ME1 LED switches the DK signal
off, and lighting the LED switches the DK signal on.
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Sw/itching the ME1 and ME2 signals on and off (USA system, DK/ME] and MLE2/
EON keys)

Tu select the USA system for the TRI signal, the RDS key must be off. If the RDS
key is on, setit to off.

The ME! signal can be switched either on or off using the DK/ME1 key.
E ctinguishing the LED of this key switches the ME1 signal off, and lighting the
L 3D switches the ME1 signal on. This key operates in toggle fashion.

Ir the same manner, the MEZ2 signal can be switched on and off using the
MEZEON key. Extinguishing the LED of the MEZ/EON key switches the ME2
signal off, and lighting the LED of this key switches the ME2 signal on.

With the ME1 signal on, if the ME2/EON key is pressed the ME1 signal is
switched off, and the ME2 signal is switched on.

Iriconverse, if the MEZ2 signal on, if the DK/ME1 key is pressed the MEZ2 signal is
s'vitched off, and the ME1 signal is switched on,

Switching the BK signal on and off (EBU system, BK/Z0 key)

The BK signal can be switched cither on or off using the BK/ZO key. This key
oserates in toggle fashion. Extinguishing the LED of this key switches the BK
s gnal off, and lighting the LED switches the BK signal on,

Switching the 20 signal on and off {(USA system, BK/Z0 key)

The ZO signal can be switched either on or off using the BK/ZO key. This key
operates in toggle fashion. Extinguishing the LED of this key switches the ZO
signal off, and lighting the LED switches the ZO signal on.

Switching the BK/ZO signal modulation frequency (INC/SCAN key)

The modulation frequency can be switched using the INC/SCAN key of the

TRIRDS section. Note that this key is only operative if the BK signal or ZO
signal is on.

If the EBL system BK signal is on, each time the INC/SCAN key is pressed, the
modulation frequency switches one step in the following sequence.

L—>A—>B—bC—rD—>E—>F]
"“his is the increment mode

1f the INC/SCAN key is held down for longer than approximately 1 second, the
LED of the key lights, and incrementing is performed automatically in the auto-
ucan mode. If the INC/SCAN key is press once again, the LED of the key is
nxtinguished, and return in made to the increment mode,

'The BK/Z(} ZONE LED of the TRY/RDS mode indicators above the TRI;RDS

ection of keys will light, and the TRI/RDS display will appear as shown in Fig. 4-
19.
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TR/RDS O DK /ME%)
O BK/Z0%
W B/I0 TONE
S O RDS PATTERN/EON

] ]

Fiz. 4-19 TRI/RDS Display (BK Signal Modulation Frequency Switching)

In the USA system, if the 20 signal is on, cach time the INC/SCAN key is pressed, the
modulation frequency switches one step in the following sequence.

L—)l%Z—*S—td—»S—»G*T—»B—»Q—Dle
This s the increment mode,
If the INC/SCAN key is held down for longer than approximately 1 second, the LED of
the key lights, and incrementing is performed automatically in the auto-scan mcde. If

the INC/SCAN key is press once again, the LED of the key is extinguished, and return in
made to the increment mode.

The BK/ZO ZONE LED of the TRI/RDS mode indicators above the TRI/RDS sec:ion of
keys will light, and the TRI/RDS display will appear as shown in Fig. 4-20.

TRRDS - T OR/MEI%)
é] @ 0 BK/ZOW
w BK/70 70NE
O ADS PATTERN/EON
O 1

Fig. 4-20 TRI/RDS Display (20 Signal Modulation Frequency Switching)



Setting the BK/ZO modulation frequency switching speed (sean time)
‘SPECIALS51)

By using SPECIAL 51, it is possible to to set the scan time for scanning the
modulation frequencies.

I'he scan time can be set in the range 1 to 9 seconds, in 1-second steps.

Fig. 4-21 shows the section of the front panel used in this setting method.

LTt — U_-[-)“-.(_n-fl\.‘ ADORESS =3
0 AYIOD
= 0 WA 1008
- = 0 DS PATTERVEN == ( Y
———1 PROORAMDATA ENTAY

FURCTION T
RECALL SK/S7WHT  FREQ 7 8 L b dtd

Exlica)cnl e ] o

CriC=)0s) E"j@{j i’r/
,T”_'Wm - w,_,Mii;

Fig. 4-21 BK/Z0 Scan Time Setting

Press keys in the following sequence.
SPECIAL - 5 — 1 — ADDRESS — scantime — ADDRESS
The example of sctting the scan time to 2 seconds is described below.
(1)  Pressthe SPECIAL key.
(2}  Press the DATA keys in the following scquence.
5 = 1 — ADDRESS

f3)  Next, input the sean time of 2. The TRIRDS display will input the input
data.

(4)  Press the ADDRESS key. This completes the setting of the BK/ZO scan
time.

[nitializing the setting of the BK/ZQ scan time (SPECIAL 50)
[nitializing the BK/Z0 secan time sets the scan time to 1 second.
Press keys in the following sequence.

SPECIAL - 5 — 0 — ADDRESS



4.7 RDS
4.7.1 RDS Modulation Index Setting

The RDS modulation index (frequency deviation) setting can be made by using the
rotary knob or by using the INC and DEC keys.

The RIS modulation index setting range is 0 to 7.5 kHz,
()  Seuing Using the DATA keys

Fig. 4-22 shows the section of the front panel used in this setting method.

Fig. 4-22 RDS Modulation Setting
Press keys in the following sequence.,
RDS — DATA — kHz/%
The following is the exarople of setting the modulation index to 3.5 kHz.
(n Press the RDS key.

(2) Press keys in the following sequence.

MOD O AMIS
0 FMid2)

35 |,
e S N TRIKH 2
— o (] u ROSIkHZ)

{3)  Pressthe kHz/% key.

=) 0 AMI%)
. UC_ U FMikHz)
o ) ﬂ O AILTT (K2
M Wl O TRKKHZ)
O O 1 ® ROSIKHTY

The RDS (kHz) LED of the modulation mode, indicator LEDs will light
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iAethod Using the DIGIT keys

INC and DEC keys

RDS

Rotary knob

i1)  Pressthe RDS key.

(2) Press the DIGIT keys to specify the digit to be changed.

MOD 0O AMISE)
57 5 0 FMikHz)
B 0 PR_OTikHzZ) r
0 TRNdHz) =)
fae! - O ® ROS(H7)

O AM{S)

O FMikHT)

0 PULOT{#t-+1)
O TRHWHz)

B RDSIKHZ)

0
-3

Fig. 423 Modulation Display Section (RDS Setting Using DIGIT Keys}

‘3)  Use the INC and DEC keys or the rotary knob to set the desired valiie of

modulation index. Notle that earrying and borrowing between digits is
performed automatieally.
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47.2

RDS Related Operations

Fig. 4-24 shows the section of the front panel related to the settings described in this
section.

Fig. 4-24 RDS-Related Panel Section

Switching the RDS signal on and off (RDS key, see Note 1)
The RDS key can be switched either on or off using the RDS key.
The RDS signal cannot be switched on unless the modulation mode is FM.

Extinguishing the RDS key LLED switches the RDS signal off, and lighting the
LED switehes the signal on.

Incrementing the pattern number (PATTERN key)

With the RDS signal switched on, each time the PATTERN key of the TRI/RDS
section is pressed, the RDS pattern data is incremented by 1.

There are up to 16 patterns, with pattern numbers ranging from 0 to F (in
hexadecimal).

Pattern numbers which do contain data are skipped.
Sending EON group data (group type 14B) (ME2/EON key, sec Note 2}

With the RDS signal switched on, only case in which pattern data includes EON
data (group type 14A), the following functions operate.

3 In this condition, when the MEZEON key is pressed, 8 groups (see Note 3}
of group data (group type 14B) is sent at one time as a continuous
interruption of the RDS pattern data being sent to give notice of the start of
broadcast traffic information of another station.

» This operation occurs only 1 time immediately after the MEZ/EON key is
pressed, after which relurn is made Lo sending the original patter data,

Fig. 4-25 illustrates the concept of this operation.



——— > Transmission sequznce

Group data
N ] paltern data =
Wflir:}]lair:?udersn : | ! ! 2 [ 3 l 4 T o [_6 I 7 I

(Group (ype 14A)

On e
(Group type 14B) interrupt (- - —
immediately :ter [Tz [am [\ fw [ s [+ [
pressing the F.ON key L o

8 (Group type 14B) inserted

Fig. 4-956 EON Group Data (Group Type 14B) Transmission

In addition, when the ME2Z/EON key is pressed, the TRI/RDS display indicates TA
for approximately 1 second to provide notice of a truffic announcement (see Fig. 4-

26).

* Change in the display in the case of pattern F (only when pattern F ir cludes
group type 14B)

LR A TCE

O [mm ] [

Pa.t.bern F TA display immediately Original condition
display after press the MEZ/EON key

Fig. 4-26 TRI/RDS Display (TA Display)
Notes

1 It is not possible to combine the USA system TRI with RDS.

If the USA systern TRI signal is switched on, switching the RDS signa
on will cause the TRI signal to be switched off automatically,

2. For details with regard to the EON function, refer to Section 9.2, RDS
Transmission Messages.

3. The number of insertions of group type 14B when the EON key is pressed
can be changed as part of SPECIAL mode settings.
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4.7.3

RDS DA.TA Setting (SPECIAL 40 to 49)

RDS internal data (phase 90°) (SPECIAL 40)
"*his mode uses the internal RDS data of the Model 3217.

"*he phase difference between the pilot signal (19 kHz) and the RDS subcarrier
signal (57 kHz} is 90°,

Press keys in the following sequence.
SPECIAL - 4 —» 0 — ADDRESS
IRDS external data (phase 90°} (SPECIAL 41)
""his mode uses RDS data input at the rear-panel RDS IN connector.

The phase difference between the pilot signal (19 kHz) and the RDS subca rrier
signal (57 kHz) is 90°.

’ress keys in the following sequence.
SPECIAL —» 4 — 1 — ADDRESS
‘DS user data (phase 90°) (SPECIAL 42}
"This mode uses RDS data which has been added to internal ROM memory of the
Model 3217, To use this mode, therefore, is i3 necessary to first write RDS paitern

1lata into internal ROM memory.

The phase difference between the pilot signal (19 kHz) and the RDS subcarrier
signal (57 kH2) is 90°.

?ress keys in the following sequence.
SPECIAL — 4 - 2 — ADDRESS
DS GPIB data {phase 90°) (SPECIAL 43)
This mode uses RDS data written in RAM memory via the GPIB interface. T use
:his mode, therefore, it is necessary to first write RDS pattern data into RAM

memory via the GPIB interface.

The phase difference between the pilot signal (19 kHz) and the RDS subearrier
signal (57 kHz) is 90°.

Press keys in the following sequence.

SPECIAL —» 4 —» 3 — ADDRESS
RDS null data (phase 90°) (SPECIAL 44)
This mede uses RDS null data (continuous zeros),

The phase difference between the pilot signal (19 kHz) and the RDS subearrier
signal (57 kHz) is 90°.

Press keys in the following sequence.

SPECIAL — 4 — 4 — ADDRESS
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FDS internal data (phase 0°} (SPECIAL 45)
This mode uses the internal RDS data of the Model 3217.

The phase difference between the pilot signal (19 kHz) and the RDS subcarrier
signal (57 kHz) is 0°.

F'ress keys in the following sequence,
SPECIAL. — 4 — 5 — ADDRESS
NDS external data (phase 0°) (SPECIAL 46)
"“his mode uses RDS data input at the rear-panel RDS IN connector.

"’he phase difference between the pilot signal (19 kHz) and the RDS subecarrier
signal (57 kHz) is 0°.

’ress keys in the following sequence.
SPECIAL — 4 —» 6 — ADDRESS
DS user data (phase 0%} (SPECIAL 47)
‘This mode uses RDS data which has been added to internal ROM memory cf the
Model 3217. To use this mode, therefore, is is necessary to first write RD pattern

Jata into internal ROM memory.

The phase difference between the pilot signal (19 kHz) and the RDS subcarrier
signal (57 kHz) is 0°.

Press keys in the following sequence.
SPECIAL — 4 — 7 — ADDRESS
RDS GPIB data (phase 07 (SPECIAL 48)
This mode uses RNS data written in RAM memory via the GPIB interface. T'o use
this meode, therefore, it is necessary to first write RDS pattern data into RAM

memory via the GPIB interface.

The phase difference between the pilot signal (19 kHz) and the RDS subearrier
signal (67 kHz) is 0°.

Press keys in the following sequence.

SPECIAL —» 4 —+ 8 — ADDRESS
RDS null data (phase 0°) (SPECIAL 49)
This mode uses RDS null data (continuous zeros).

The phase difference between the pilot signal (19 kHz) and the RDS subcarrier
signal (57 kHz) is 0°,

Press keys in the following sequence.

SPECIAL — 4 — 9 — ADDRESS
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474

EON Mode Setting (SPECIAL 80 to 82)

Press the MEZ/EON key of the TRI/RDS key group to set the mode in which the EON
interrt pt signal is sent.

{1

(2)

"SON initial setting (SPECIAL 80)
'This sets the interrupt sending operation to the basic operating mode.
Jress keys in the following sequence.
SPECIAL — 8 — 0 — ADDRESS
EON remote linked mode (SPECIAL &1, 82)

[n this mode, a simple setting is made which simulates an EON traffic
information network, using two or more Model 3217s.

By simply mutually connecting the GP1B connectors of each of the Model 3217s,
the need for an addition controller or control program is eliminated.

I'he settings described below cause an EON interrupt signal to be generated at
me of the Model 3217s, which sends the traffic information start signal ¢f the
other station to the Model 3217 currently receiving, while simultanecusly
switching the other Model 3217s to the traffic information start condition.

The setting procedure using two Model 3217s is described below. In this
description, the Model 3217 which is set for no traffic information broadcast and
which is currently receiving is called the master, while the other station in the
network (i.e., the station which is sct to shortly reeceive broadecast traffic
information) is calied the slave.
Setting at the master Model 3217 (SPECIAL 81)

SPECIAL - 8 - 1 - ADDRESS
Setting at the slave Model 3217 (SPECIAL 82)

SPECIAL — 8 - 2 — ADDRESS

Press :he RECALL key to switch it on, thereby lighting its LED.

Next, we will described how the display changes when the RDS pattern number 3
(inclulding EON information) is currently being sent by the master, the memory recall
address of the slave is 11 (before start of traffic information), with the currently being
sent I.DS in the next address 12. (For an actual example of how data is set, refer to
Section 13.2, EON Remote Linked Example.)



(1) The TRI/RDS display of the master and the ADDRESS display of the slave will
appear as follows.

Taros | O AN o oongss TRMDS O CMAEIEl anorESS |
O B/ 20w O 7N
{ % U /LD IONE L QA0 20N g ﬁ
o = O 5 PATTEARLT oM . arns PATTIRAEDN

o o ] B fu o o

Master RDS pattern display Slave address display

(2)  Pressthe MEZEON key of the TRI/RDS key group of the master,

Simultaneous with the start of sending the EON interrupt signal, the slave Model
3217's address is automatically incremented by 1.

When this occurs, the displays of the master and the slave will appear as follows.

FIRDS C OKMECR anoRf 55 s o eI ADORE 55
o /20 © BR/Z00N
5 1‘“5 o B0 10N o B0 LOE §
O ADS PAT TERHAICN ) o RS PATTERREDN

) [} a

Master display Slave display

{3)  After completion of the sending of the EON interrupt signal, the master and slave
displays will appear as follows,

emos [T O DKMEN  aponaE ss LT O ODKMEW  aporess [
o BuzaN 5 BUZOM
[ J) i ] s e
g cros eaTtERMEOS L | L ) caseatromens [

Master display Slave display
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4.7.5

Setting the Number of Times EON Group Data is Sent (SPECIAL 90 and 91)
* F.ON data initial setting (SPECIAL 90)

Adter executing this function, the number of EON data groups (refer to saction
£.7.2, RDS-Related Operation) is initialized to the standard setting of 8,

Press keys in the following sequence.
SPECIAL — 9 — 0 — ADDRESS
® Number of EON data setting (SPECIAL 91)

"This is the mode used to set the number of EON data groups (refer ta sectior 4.7.2,
RDS-Related Operation) in the range 0 to 99.

“1g. 4-27 shows the section of the front panel used in this setting.

Press keys in the following sequence.

SPECIAL -+ 9 -+ 1 —» ADDRESS — no.ofgroups — ADDRESS
The example of setting the number of groups sent to 5 is described below.
(1}  Pressthe SPECIAL key.
(2)  Press the DATA keys in the following scquence.

9 — 1| -» ADDRESS

(3)  Next, input the number of groups sent as 5.

The TRI/RDS disptay will indicate the input data.
(4) Press the ADDRESS key.

This completes the setting of the number of times the EON grour data is
sent.
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476  EON Delay Time Setting (SPECIAL 100, 101)

The EON delay time is the titne in the EON remote linked mode fromn the point at which
MEZ/EON key 23 of the TRIYRDS group is pressed until the address of the slave unit is
switched. This timing is shown in Fig. 4-7-7.

For ddetails regarding the EON remote linked mode, refer to Section 4.7.4, which describes
the BEON mode seltings (SPECIAL 80 to 82).

Time flow e
Matter
- = . ]
Stave : l
U[li‘ I I k\_" o e
T ! __ Switching is done
- o P afier this delay.
EON Delay Time after this defay

f (© 1o 300s) i
|
|
{
J

Address switching is done
Point at whitch the at this point.
ME2/EON key 20 is pressed.

Fig. 4-7-7 EON Delay Time Explanation

EON Delay Time Initialization (SPECIAL 100)
After exccuting this function, the EON delay time is mitialized to 0 second s:iting.
Press keys in the following sequence.
SPECIAL -- 1 — 0 -~ 0 -+ ADDRESS
EON Delay Time Setting {SPECIAL 101)

The settable time is as follows.

Setting range © 0 10 300 s (5 minutes)
Resolution : I s

Fiz. 4-7-8 shows a part of the front panel used in this setting method.
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Fig. 4-7-8 EON Delay Time Setting

Press keys in the following sequence.

SPECIAL -1 — 0 »1 ~ ADDRESS - Delay Time — ADDERESS
The example of setting the delay time to [0 seconds is described below.

(1) Press the SPECIAL key.

(?) Press the DATA keys in the following sequence.
1 — 0 — 1 — ADDRESS

(3) Next, press keys in the following sequence.
I —0

(4) Press the ADDRESS key.

This completes the sctiing of the EON delay time.
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4.8

Special Modulation Modes (SPECIAL 20 to 26)

Using the Model 3217, it is possible to set the following variety of modulation m.odes that
are not covered by dedicated front panel keys.

Leaving the special modulation mode (SPECIAL 20)
This function escapes from the special modulation mode.
Press keys in the following sequence.

SPECIAL — 2 — 0 — ADDRESS
Internal AM and FM modulation (SPECIAL 21)

This mode applies both AM and FM medulation by internal signals
simultanecusly.

Press keys in the following sequence.

SPECIAL — 2 - 1 — ADDRESS
When this key input is made, both AM and FM keys of the MODE key grcup light.
The modulation level display will indicate the last set modulation mode.

To change the modulation level, first display the modulation for which the level is
to be changed.

Press the AM key to switch AM modulation on and off.
Press the FM key to switch FM modulatien on and off.
Press the ON key to switch AM and FM on or off simultaneously,

Internal AM, external FM modulation (SPECIAL 22)

This mode applies AM modulation using an internal signal, and FM mr.odulation
by means of the signal applied to the Lior AF input connector.

Press keys in the following sequence.
SPECIAL — 2 —» 2 — ADDRESS

The AM and FM keys of the MODE key group and the AF key of the EXT INT
group will all light when this setting is made.

The modulation level display will indicate the last set modulation (either AM or
FM).

To change the modulation level, first display the modulation for which the level is
to be changed.

Press the AM key to switch AM modulation on and off.
Press the FM key to switch FM modulation on and off.
Press the ON key to switch AM and FM on or off simultaneously.
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Internal AM and (EXT-L, R) FM medulation (SPECIAL 23) (*Note)

This mode applies AM modulation using an internal signal, and externa) 2-signal
stereo FM modulation using the signals applied to the L or AF and R input
connectors.

Press keys in the following sequence.

SPECIAL — 2 - 3 — ADDRESS

The AM and FM keys of the MODE key group and the L, R key of the EX'C INPUT
group will light when this setting is made.

The modulation level display will indicate the last set modulation (either AM or

FM). Note that in this moede it is not possible to change the FM deviation. which is
fixed at 67.5 kHz.

To change the percentage of AM modulation, first display the AM modulation
mode.

Press the AM key to switech AM modulation on and off.
Press the FM key to switch FM modulation on and off.
Press the ON key to switch AM and FM on or off simultaneously.
(INT-L) FM and (EXT-R) FM modulation (SPECIAL 24) (*Note)
This mode applies stereoc FM meodulation, with the L channel modulated by an
internal signal and the R channel modulated by the external signal applied to the
R input connector.
Press keys in the following sequence.

SPECIAL —» 2 - 4 — ADDRESS
The FM key of the MODE key group and the L, R key of the EXT INPUT key
group will light when this setting is made. In this mode, it is not pessible to
change the FM deviation, which is fixed at 67.5 kHz.

Press the IN FREQ key to switch the L channel on and off.
Press the L, R key to switch the R channel on and off.
Press the ON key to switch the L and R channels on and off simultaneously.

External AM, internal FM modulation (SPECIAL 25)

This mode applies AM modulation using the signal applied to the L or AF input
connector, and FM modulation using an internal signal.

Press keys in the following sequence.
SPECIAL — 2 - 5 — ADDRESS
The AM and FM keys of the MODE key group and the L, R key of the EXT INPUT

key group will light when this setting is made. The modulation level display will
indicate the last set modulation (either AM or FM).
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To change the modulation level, first display the modulation for which the level is
to be changed.

Press the AM key to switch AM modulation on and off.
Press the FM key to switch FM modulation on and off.
Press the ON key to switch AM and FM on or off simultaneously.

External AM, external FM meodulation (SPECIAL 26)

This mode applies AM modulation using the signal applied at the L or AF input
connector, and FM modulation using the signal applied at the R input connector.

Press keys in the following sequence.

SPECIAL - 2 - 6 — ADDRESS
The AM and FM keys of the MODE key group and the AF and L, B keys of the
EXTINPUT key group will light when this setting is made. The modulation level
display will indicate the last set modulation (either AM or FM).

To change the modulation level, first display the modulation for which the level is
to be changed.

Press the AM key to switch AM modulation on and off.

Press the FM key to switch FM modulation on and off.

Press the ON key to switch AM and FM on or off simultaneously.

Note

When SPECIAL 23 and SPECIAL 24 are set, the FM deviation is automatically
fixed so that L component +R component = 67.5 kHz. However, if the RF

frequency is 1 MHz or lower, the following limitations must be observed.

(L component + R component =) 67.5 kHz + PILOT deviation + RDS deviation
+ TRIdeviation = less than 1/10 of RF frequency

If this limitation is exceeded, the frequency display will flash, after which the
setting conditions will be made as follows.

SPECIAL 23 FM set to off
SPECIAL 24 MOD set to off

In such cases, make the RF frequency setting so that the above condition is
satisfied, and then turn the modulation on.
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4.9 Modulation Presets (SPECIAL 70 t0 77)

L] All modulation off (SPECIAL 70)
This mode sets all modulation (AM, M, pilot, TR, and RDS) to off.
Press keys in the following sequence.

SPECIAL —- 7 - 0 - ADDRESS

® Preset 30% (SPECIAL 71)
This mode sets the modulation percentage for AM, FM, pilot, TRI, and RDS to
30%. Note that it is not possible to use this mode in combination with special
modulation modes.
The actual modulation levels set are shown in Table 4-2.

Press keys in the following sequence.

SPECIAL — 7 - 1 — ADDRESS

Table 4-2 Preset 30% Modulaticn Levels

Mono | Mono | Mono | Mono | Stereo ! Stereo | Stereo | Stereo
AM [ TRI RDS | TRI&RDS| M TRI RDS TRI&RDS
oD 30, 0%) 22, 5kHz| 22, 5kHz | 22. 5kHz| 22. 5kilz| 20. 3kHz| 20. 3kHz| 20, 3kHz| 20. 3kHz
(30%) | (30%) | (30%) | (30%) | (27%) | (27%) | (27%) | (27%)

| PILOT 7.5kHz |7.5kHz |7.5kHz |7.5Klz
(10%) | (l0%) | C10%) | (10%)

TR 2. Ok 3, 5kilz 4. OkHz 3. SkHz
B (5.3%) (4.7%) (5.3%) (4.7%)
RIS 2.0kHz| 1. 2kllz 2. OkHz | 1. 2KkHz,
(2.7%) (1.6%) (2.7%) [ (L.6%)

TOTAL| 3. 0%| 22, hkHz | 26. BkHz| 24, bkHz1 27. 2kllz) 27. 8kHz | 31. 8kHz| 29. 8kHz| 32. SkHz
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Preset 100% (SPECIAL 72)

This mode sets the modulation percentage for FM, pilot, TRI, and RDS to 100%.
The AM modulation cannot be set.

Note that it is not possible to use this mode in combination witk special
modulation modes.

The actual modulatiorn levels set are shown in Table 4-3.
Press keys in the following sequence.

SPECIAL — 7 - 2 — ADDRESS

Table 4-3 Preset 100% Modulation Levels

Mono | Stereo | Mono | Mono | Mono |[Sterco | Stereo | Stereo

M M TRI RIS TRIERDS|  TRI RDS | TRI&RDS
MOD |75, OkHz)| 67, SkHz| 71, OkHz| 73. OkMz| 70, 3kliz163. SkHz | 65, bkHz |62, 8kHz
(100%) | (90%) | (94.7%) | (97.3%) | (93.7%) ¢ (84.7%) | (87.3%) | (33.7%)

PILOT 7. 5kHz 7.5kHz{ 7.5kHz| 7.5kHz
(10%) (10%) | (10%) | (10%)

TR 4, Okllz 3. OkHz| 4. OkHz 3. DkHz

(5.35) (4.7%){ (5.3%) (4.7%)

RDS 2.0kl=i 1. 2kHz 2.0klz| 1. 2Kz

(2.7%)| (1.6%) (2.7%)| (1.6%)

TOTAL |75, OkHz | 75. OkiHz| 75, OkHz| 75, Okliz| 75, OkHz )| 75. OkNz | 75. OkHz | 75. OkHz

Preset scope phase adjustment (SPECIAL 73)
This mode is used to perform pilot signal phase calibration.

For details of the calibration vrocedure, refer to Section 12,1.1, Pilot Signal Phase
Calibration.

Table 4-4 shows the settings made.

Press keys in the following sequence.

SPECIAL —- 7 — 3 — ADDRESS
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Table 4-4 Preset Scope Phase Adjustment Settings

Internal frequency 1 kHz
Mode MOD off
FM-SUB
Pilot on
Pilot level 7.5kHz
TRI Off
RDS Off
Function Pilot

Freset pilot phase adjustment (SPECIAL 74)
This mode is used to perform phase calibration of the pilot signal and subcarrier.

For details of the calibration procedure, refer to Section 12.1.2, Pilot Signzl and
Subcarrier Phase Calibration.

Table 4-5 shows the settings made.
Fress keys in the following sequence.

SPECIAL — 7 — 4 — ADDRESS

Table 4-5 Preset Pilot Phase Adjustment Settings

Internal frequency 1 kHz
Mode MOD off
FM-SUB
Pilot off
Modulation level 7.5 kHz

TRI OAf

RDS Off

Function Mod
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Preset TRI subcarrier phase adjustment (SPECIAL 73)

This mode is used to perform phase calibration of the pilot signal and TRI
subcarrier signal.

For details of the calibration procedure, refer to Section 12.1.3, Pilot Signal and
TRI Subearrier Phase Calibration.

Table 4-6 shows the settings made.

Press keys in the following sequence.

SPECIAL — 7 - 5 -» ADDRESS

Table 4-6 Preset TRI Subearrier
Phase Adjustment Settings

Internal frequency 1kHz
Mode MOD off
FM-SUB
Pilot off
TRI EBU
SK/57kHz 7.5 kHz
DK/ME Off
BK/ZO off
RDS Off
Funetion SK/57kHz

Preset RDS subcarrier phase adjustment {phase 90°) (SPECIAL 76)

This mode is used to perform phase calibration of the pilot signal and RDS
subcarrier signal.

The phase difference between the pilot signal and the RDS subcarrier is 90°

For details of the calibration procedure, refer Lo Section 12.1.4, Pilot Signal and
RDS Subcarrier Phase Calibration (Phase of 90°).

Table 4-7 shows the settings made.
Press keys in the [ollowing sequence.

SPECIAL — 7 - 6 - ADDRESS
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Table 4-7 Preset RDS Subearrier Phase
Adjustment Settings (Phase 90°)

Internal frequency 1kHz
Mode MOD off
FM-SUB
Pilot off
TRI Off
RDS 7.5kHz
RDS data RDS null data
{phase 90
Function RDS

Preset RDS subcarrier phase adjustment (phase 0°) (SPECIAL 77)

This mode is used to perform phase calibration of the pilot signal and RDS
subcarrier signal.

The phase difference between the pilot signal and the RDS subearrier is 0°

For details of the calibration procedure, refer to Section 12.1.5, Pilet Signal and
RDS Subcarrier Phase Calibration (Phase of 07).

Table 4-8 shows the settings made.
Press keys in the following sequence.

SPECIAL —» 7 - 7 — ADDRESS

Table 4-8 Preset RDS Subcarrier Phase
Adjustment Settings (Phase 0%

Internal frequency 1 kHz
Mode MOD off
FM-SUB
Pilot off
TRI Off
RDS 7.5kHz
RDS data RDSnull data
{phase 09
Function RDS
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5.1

MEMORY OPERATION
The Model 3217 has a store mode and a recall mode.
Me mory addresses range from 0 to 99.

It is possible to store all setting into memory, with the exception of the SPECI AL 80, 81,
an.l 82,

St re mode: Setting data is stored into internal memory at the specified address.
Reall mode: Setting data is recalled from the specified address in internal
memory.

Note that the settings in effect when power is switched off are automatically restored
when the power is swiltched on once again.

Stcre Mode

Fig. 5-1 shows the part of the front panel used in these settings.

m@

Y FRODRAM/DATA ENTRY

1

STORE  (WA4E  LEVEL < 5

(1)

Fig. 5-1 Store Mode Operation
First, set the frequency, output level, and modulation data in the manual mode.
Then press keys in the following sequence.
STOREKE — address setting —» WRITE

To :hange to the store mode from either the recall mode or the manua! mode, press the
STORE key of the FUNCTION key group to light its LED.



5.2

For example, to store data into address 10, following the procedure described below.
In the manual mode, set the frequency, output level,and modulation data.
(1) Flace the Model 3217 in the store mode.
{2)  Fress the DATA Kkeys in the following sequence.
1 -0

This is the starting address for storage of data.
{3)  Fressthe WRITE key to store the input data at address 10,
When this is done, the address is automatically incremented by 1. When storing in
success. ve addresses continuously, therefore, it is only necessary to repeat the sequence
of data input and pressing the WRITE key.

Recall Mode

Fig. 5-2 shows the part of the front panel used in these settings.

———— 1 PROORAMMDIATA ENTRY
FUNCTION R B e T DT
RECUL SUy7uHz  FREQ 2 P

LI COCD0 O =y (EIE

ay|GR e ) | LI 100 ] B
LA | I L) \O e
=30 A\\C\ il | [;TJ (]

=== — ﬁ"i =
(21 (3)

Fig. 5-2 Recall Mode Operation
Press ke ys in the following sequence.
RECALL — addresssetting — ADDRESS

To chanze to the recall inode from either the store mode or the manual mode, press the
RECAL . key of the FUNCTION key group to light its LED.

For example, to recall data from memory address 10 follow the procedure described
below.

(1) P acethe Model 3217 in the recall mode.
(2)  Pr-ess the DATA keysin the following sequence.,
1 -0
(3 P-essthe ADDRESS key to recall the data that kad been written at address 10.
(4)  Tae INC and DEC keys can be used to sequence thrdhgh memory addresses to

recall data sequentially.
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53

In ad¢ition to the memory address range 0 to 99, the Model 3217 has two memory areas
(A ani B} which can be used to store output level presets.

Thes: memory locations are provided as a convenience in storing frequently used values

Establishing Output Level Presets

of out 2ut level.

Presets are established (written) in the store mode and recalled in either the reczll mode

or the manual mode.

Fig. 5-3 shows the part of the front panel used in these settings.
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Fig. 5-3 Output Level Presets

(3)

(5)

As ar. example, let us look at the procedure for establishing the preset of 60 dBp at
location A.

(1)

(2)
(3)
(4)

(5)

Place the Model 3217 in the store mode (verifying that the STORE LED is

lighted).

Set the output level to 60 dBp.

Press the PRESET A key of the OUTPUT section,

Press the STORE key, and then enable the manual mode.

Press the PRESET A key to verify the preset.
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5.4 Bec in Address and End Address Settings
5.4.1 Becin Address and End Address Initial Settings (SPECIAL 00)
This operation clears the settings of the begin and end addresses, setting the begin
address to 0 and the end address to 99, [t is made by pressing keys in the following
scq ence,
SPECIAL — 0 — 0 — ADDRESS
542 Begin Address Setting (SPECIAL 01)

Fig 5-4 shows the part of the front panel used in this setting.

~(110g00.

(— ) PROGRAM/DATA EMTRY CC————————
-
[ 204

Fig. 5-4 Begin Address Setting
Press keys in the following sequence.
SPECIAL — 0 — 1 — ADDRESS — beginaddress — ADDRESE
The procedure for setting the begin address to 0 is described below,
(1) Pressthe SPECIAL key.
(2) Press the DATA keys in the following sequence.
0 - 1 — ADDRESS.
This places the Model 3217 in the begin address setting mode.

When this is done, the frequency display will appear as follows.

FREQUENCY T o
s [ |
j — MHz
fals] 1 o og) L2
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5.4.3

(3

)

Next, input the begin address as 0.
The address display will indicate the input data.

Press the ADDRESS key.

This competes the setting of the begin address.

If step (3) above is skipped, jumping from (2) to (4), it is possible to check the currently set
begin address. When doing this, the current begin address is indicated by the address
display for approximately 0.5 second.

Erd Address Setting (SPECIAL 02)

Press keys in the following sequence.

SPECIAL — 0 —- 2 — ADDRESS — endaddress — ADDRESS

Tt.e procedure for setting the end address to 99 is described below.

(r

2

3

Press the SPECIAL key.
Press the DATA keys in the following sequence.
0 — 2 — ADDRESS.
This places the Model 3217 in the end address setting mode.

When this is done, the frequency display will appear as follows.

FREQUENCY = = =
10 1—140M£2) P 3 B E
s o= _
5 MHz
0 O O ]

Next input the end address with the following key sequence.
9 -9
Press the ADDRESS key.

This completes the setting of the end address.

A: was Lhe case for the begin address, if step (3) above is skipped, jumping from (2) to (4,
it s possible Lo check the currently set end address.
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20

50

49

A\

Chancing the Begin and End Addresses

When setting the current addresses to new values, it is necessary to satisfy the following

relationship.

Begin address << end address

Fig. 5 5 shows the three possible relationships between the begin and end addresses, and
the procedure for changing the addresses.

Case A:

Case B:

Case C:

~ AT

Either the begin or end address can be set.

The begin address must be set only after first setting the end address.

The end address must be set only after first setting the begin address.

Begin 9

End
99

Begin 0
End

80

_9'///

929

Begin 80
End
99

Fig. 5-6 Changing the Begin and End Addresses

20

99

Begin
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End
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5.5

Sending and Recelving Memory Data (SPECIAL 03, 04)
It is possible to transfer data between Model 3217s.

Mutually connect the REMOTE CONTROL connectors of the Model 32175 hetween
whicl data is to be transferred, as shown in Fig. 5-6

I

Receive (RX) Send {TX)

Fig. 5-6 Remote Control Connector Mutual Connection

Follo wing the procedure described below.
< Reception>

SPECIAL —- 0 —» 3 — ADDRESS

The firequency display will appear as follows.
FREQUENCY
o B 4
[ . MHzZ
1 O O D £

< Transmission >

SPECIAL — ¢ — 4 — ADDRESS

The fiequency display will appear as follows.

FREQUENCY | Q P
1, MHZ
1 (] 0 O (]




The ollowing is an example of transmission and reception.

Receiving Side (RX) Transmitting Side (TX)

(1) Press he SPECIAL key.

(2) Press he DATA keys in the
following sequence.

0-+3 -~ ADDRESS
(3) Pressthe SPECIAL key.

(4} Press the DATA keys in the
following sequence.

0-+ 4 -- ADDRESS

The ¢ ata reception is comnpleted in approximately 10 seconds.

The c isplays are restored to the states they were in before entering this mode.

In th: receiving condition (0 — 3 — ADDRESS), if no data is received f:om the
transmitting side, press any panel key to escape from this condition.

A
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SPI:CIAL KEYS OPERATIONS
SPi:CIAL Function List

Th2 Model 3217 has a special variety of functions in addition to those which can be
invoked directly by specific keys on the front panel.

Th :se special functions are summarized in Table 6-1.

Table 6-1 Special Function List

SPECIAL Settings Made Page
No.
ooc Clear all special functions (except begin and end addresses) 6-4
00 Begin address and end address initialization (00,99) 5-4
01 Begin address setting 5-4
02 End address setting 55
03 Memory data reception 57
04 Memory data transmission 5-7
10 Aoff 4-5,4-9
11 AF (RF frequency) 4.3
12 AL (RF level) 48
20 Special modulation off 4-39
21 Internal AM, internal FM 4-319
22 Internal AM, external FM 4-39
23 Internal AM, (EXT-I., R) FM 4.40
24 (INT-L) FM, (EXT-R) FM 4.40
25 External AM, internal FM 4.40
26 External AM, external FM 4-41
a0 Pre-emphasis off 4-14
31 Pre-emphasis 25 ps 4-14
32 Pre-emphasis 50 ps 4-14
33 Pre-emphasis 75 ps 4-14
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TABLE 6-1 Special Function List {continued)

SPECIAL

No. Settings Made Page
40 RDS intemal data (phase 90°) 4-32
4] RDS external data {phase 90°) 4.32
42 RDS user data (phase 90%) 4-32
43 RDS GRIB data (phase 90°) 4-32
44 RDS null data (phase 907) 4-32
45 RDS internal data (phase 0°) 4-33
46 RDS external data (phase (9) 4-33
47 RDS user data (phase 0°) 4-33
48 RDS GRIB data (phase 0%) 4.32
49 RDS null data (phase 0°) 4-33
50 BK/70 scan time tnitialization (1 s) 4.27
51 BK/Z0O scan time selting 4-27
70 All modulation off 4-42
71 Preset 30% 4-42
72 Preset 100% 4-43
73 Preset scope phase adjustment 4-43
74 Preset pilot phase adjustment 4.44
75 Preset TRI subcarrier phase adjustment 4-43
76 Preset RDS subcarrier phase adjustment (phase 90°) 4-45
77 Preset RDS subearrier phase adjustment (phasc () 4-46
80 EON mode initialization 4-34
Bl EON mode remote link (transmission side) 4-34
&2 EON mode remote link {recetving side) 4-34
90 Number of EON group data initialization 4-36
91 Number of EON group data setting 4-36
100 EON delay time initialization 4.317
10} EON delay time setting 4-37
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6.2 Checkir g SPECIAL Function Settings
The following method can be used to check the current special function settings.
Press keys in either of the following sequence.
To check numbers from 0 through the 90s :
SPECIAL -+ SPECIAL
or
SPECIAL - 0 -~ ADDRESS
To check numbers above 100 :
SPECIAL — 1 — ADDRESS

The settings (last digit of cach SPECIAL sctting) will appear on the modulatien level
display. the TRI/RDS display. the programmable address display, the RF frequency display,
and the RF level display.

Fig. 6-1 shows an example of the display for numbers from 0 through the 90s, while
Fig. -7 shows an example of the display for numbers above 100.

(000" BF U ™[ 932 [ 1. =[G 00 |- resmorocin
o 9 8 54 1 2 1 T rtmehe

l —— Special no. lant two digits

9Q weoer oo Begin address seiting value

[+~ I Endaddrmscttingva]ue

LI oo A mode

Z] e Spedal reodulation

AT e e e m{mph‘i-

81

e e rmaeera e N . B EONM

4 - e e e e B P -+ Neo. of EON g:ruupdnu;

. 6- . Display Exarple for SPECIAL Functions From 0 Through the 905

a

To escape trom 11 SPECIAL function display condition, press any other key.
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T JETC)™(5PLL LB 0. s

W v o o o

e—— o © o or setting value

l 77T Special ro. last two digits

0o EON delay time

Fig. 6-2 Display Example for SPECIAL Functions above 100

To escape from the SPECIAL function dispiay condition. press any other key.

6.3

Clearing ALL SPECIAL Functions (SPECIAL 000)

It is possible to set all sct SPECIAL functions except the begin and end addresses to off or
the in tialized conditions as follows,

Press <eys in the following sequence.

SPECIAL — 0 — 0 — 0 -~ ADDRESS

When this key sequence is input. the SPECIAL funciions are set as follows,

A off (SPECIAL 10)

Special modulation off (SPECIAL 20)

Pre-emphasis off (SPECIAL 30}

RDS internal data (phase 907} (SPECIAL 4()

BK/ZQ scan time initialized (1 ) (SPECIAL 50)

All modulation off (SPECIAL 70)

EON mode initialized (SPECIAL 80)

Number of EON group data initialized (SPECIAL 90)

EON delay time mitialized (SPECIAL 100)
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7. DEECRIPTION OF FM STEREQ MODULATION

7.1 FM 'itereo Modulation

FM stereo broadcasts are made using a modulation method known as suppressed AM
carrier, with the spectrum of the resulting composite signal (modulated signal)

appraring as shown in Fig. 7-1  This composite signal is broadcast as a frequency-
modulated RF carrier signal.

Modulation (%)
100 " .
Main signal (L +R) Sub signal (L.— R)
N e
/ 3 ] AR o
! \ i i q i
i { i ! ¢ L
i 1 i i | |
i \ | I i
.' | ,' L '.
J '\ : v "
y ,‘ ] \ {
’ \ .' ~.
| o \.
! U et 1 '.
! v Dilot=ignal !
! L 1gkle i
W h i
. |

0 15k 1% 23 Ex T Bk
Frequency (Hz)

Fig. 7-1 Composite Stereo Signal Frequency Spectrum

With 2 (main + sub signal) = 90% and pilot signal = 10%, a signal having maximum
mod alation (100% or 75 kHz deviation) results. The sub signal is a doubles-sideband
(DSB) signal with a suppressed 38-kHz carrier, with the 19-Hz pilot signal serving as the
reference in restoring the carrier of the sub signal being restored at the receiver. In a
monaural broadcast, the main signal is 100%, and the sub signal and pilot are not
preszant. In addition, the composite output of the Maodel 3217 is propoertional to the FM
deviation, and is 750 mVrms for a modulation of 100%.

The zomposite stereo signal has the components shown in Fig. 7-2.

/ / \ (Muinsignal)
i L \\J/ e

Y
/ L+R
I.

Composite signal

L-R 1DSB (sub sipgnall

Fig 7-2 Components of the Composite Stereo Signal



7.2

Pre-emphasis

In an FM broadcast, because of the intrinsic nature of the FM system, the higher the
demodulated bandwidth is made the more noise occurs, and there is a tendency for the
spectr 1m to fall off starting at the mid range and going inte the high-frequency range for
voice and music sources. For this reason, to reduce noise, the high-frequency is pre-
emphasized at the transmission side, wilth exactly the opposite characteristics applied at
the receiving side. The process of applying attenuation when demedulating is known as
de-em3hasis,

Fig. 7-3 shows the standard response curves used to pre-emphasis.

20— -
16~ 1 7Z
I /
Q 1
2 %
= . /1 y A
a 4 v
5l i ] RS20
E & & %\&/ 7
I _ A A L] ,74__
rayd +oA
A - /// Al
; A d |
‘_/’/:;/;//
"o RS o 10k 15k
Frequency [Hz]

Fig. 7-3 Standard Pre-emphasis Curves

In Japan and Europe, the 50-ps curve is used. In the USA, however, the 75-ps curve is
applied. The de-emphasis curves are the opposite of the curves shown in Fig. 7-3

~
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THE TRI SIGNAL

The TRI (Traffic Radio Information) signal is a signal which is used to convey road “raffic
informstion. The AM moedulated TRI signal on the 57-kHz subcarrier is FM modulated
onto the main carrier signal.

There are two systems of such signals: the EBU system signal known as the ARI signal,

and the USA system.

In the 'Model 3217, the capability of generating both types of TRI signals is provided as

standard.

When Lsing this signal, the system to be used is selected, and the signal is multiplexed
onto the stereo modulated signal.

While L is also possible to multiplex simultaneously with the RDS signal, in the Model
3217, i, is not possible to do this simultaneous with the USA system signal, but it is
possible with the EBU system signal.

The specifications of the TRI signals are shown in Table 8-1.

Table 8-1 TRI Signal Specifications

ltem

EBU System

USA System

Carrier signa’
Name
Frequency
Main carrier freq. deviation

SK (Note) (trans. ID code)
57 kHz

+4.0kHz(TRI alone)

+ 3.0 kHz (with RDS)

57 kHz pilot
57 kHz
+4.0kHz (TRI alone)

Announcemer t/message signal
Name

Modulation s ignal

Modulation mnethod
Modulation level

DK (see Note)
{announcement ID code)
DK: 125 kHz (57 kH2/456)

AM
30%

ME1/MEZ2 (See Note)
{message signal}

ME1: 142.5 Hz (57 kHz/400)
ME2: 154.9 Hz (57 kH#z/368)
AM

60%

Area/zone signal
Name
Modulation signal

Modulation rethod
Modulation level

BK (area ID code)

: 23.75 kHz (57 kHz/2400)
: 2827 kHz (57 kH=2/2016)
: 3493 kHz (57 kHz/1632)
: 39.58 kHz (57 kHz/1440)
: 45,67 kHz (57 kHz/1248)
: 53.98 kHz (57 kH2/1056)

TEOO D e

AM
60%

ZO (see Note) (zone signal)
23.75 Hz (57 kH2/2400)
28.27 Hz {57 kHz/2016)
34.93 Hz (57 kH2/163%)
39 58 Hz (57 kHz/14410)
45 67 Hz (57 kH2/1248)
53.98 Hz (57 kHz/1056)
63.62 Hz (57 kHz/896)
75.79 Hz (57 kHz/752}
98.95 Hz (57 kH#/576)
10 122 .84 Hz (57 kHz/464)
AM

60% (Z0O only)

30% (when combined with
ME1 or MEZ)

‘?PP.‘?‘.GPF?‘F,“FPF‘?."‘

Note: SK:
DK:
ME:
BK:

70:

o0

Senderkennung Transmitter Identification Code

Durchsagekennung Announcement [dentification Code
Message Signal 1.2
Bereichskennuug Area Identification Code
Zone Signal



The {-equency spectra of the TRI signal and the stereo modulated (composite) signal are
shown in Fig. 8-1. An example of a TRI signal is shown in Fig. 8-2.

TRI signal
Modulation (%) 5. 3% -
o )
fof I,EL‘"’ gl v R ... o it S 5.8k 5Tk 572K
!

Frequency (Hr)

Fig. 8-1 TRI Signal and Stereo Signal Frequency Spectra

Fig. 8-2 TRI Signal Waveform Example



9.1

THZRDS SIGNAL

RD3 Concept

RDS, standing for Radio Data System, 1s a system in which station selection frequency
information and road traffic information control signals are transmitted. The RDS
sighal is DSB modulated with a subcarrier frequency of 57 kllz, this being frequency
mo-lulated onto the main carrier signal.

In the Model 3217, a built-in RDS signal generator is provided, which generates a signal
conforming to the Furopean Broadcast Union (EBU) standards set down in EBU
pul lication Tech. 3244.

In nddition, the Model 3217 also accommodates the EON (Enhanced Other Networks)
which were recommended in 1989. EON 1s an ehancement of the ON {(other net-xorks).

While it is possible multiplex simultancously with the TRI signal, in the Mode! 3217 it is
not possible to multiplex the RDS signal with the USA system TRI signal, but is with the
EBIJ TRI signal.

The RDS signal specifications are shown in Table 9-1

Table 9-1 RDS Signal Specifications

— -
Item Specifications
Sulearrier {requency 57 kHx=
Subecarrier modulation method DSB, carrier-suppressed AM
Fruquency deviation RDS alone: + 2kHx
With TRI (EBU only); £1.2kHz
Da:a modulation method 2-phase PSK
Da s coding method Differential coding
Occupied bandwidth 57 kllz ¥ 2.4 kHz (square root of 100%
cosine rolloff characteristics)
Bit rate 1187.5 bits/s
Er:or correction code {26, 16} compressed cyclic code
Generation pelynomial used Gx)=X104 X84+ X7+ X5+ X4+ X3+1
1b ock 26 bits
1 group 104 bits (4 blocks)
Syr.cing method Syncing by means of an offset word

The spectra of the RDS signal and the stereo modulation {composite) signal are shown in
Fig. 9-1. Anexample of an RDS signal waveform is shown in Fig. 9-2
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Fig. 9-1 RDS Signal and Stereo Signal Frequency Spectra

Fig. 9-2 RDS Signal Waveform Example



9.2 RDS Transmitted Messages

RDS provides the service of sending the messages listed in Table 9-2.

Table 9-2 Basic Messages Provided by the RDS Signal

Transmitted Message Contents
Pl (Progra n Identification Code) Program and country ID codes, etc.
PS (Program Service name) Staticn name
AF (Alternative Frequencies) List of frequencies of stations broadcasting

the same program
TP (Traffic Program Identification) Traffic program 1) signal

TA (Traffic Announcement Identification) Traffic program start signal or on-air [T}

signal
PTY (Prog am Type} ID code for news, music, sports, ete.
ON (Other Network) Information about networks other than the

one currently broadcasting

(When EON starts being used, this will no
longer be used.)

EON (Enhanced Other Network) Information about received network anc
networks other than the one received.
(When EON starts being used, ON will no
longer be used.)

PIN (Program Item Number) Broadcast scheduled starting time code

D1 (Decode - Identification) Broadcast status ID code: monaural/stereo
M/S (Music/Speech switch) Music¢/speech 1D code

RT (Radio “Text) Radio text information

TDS (Transparent Data Channel) Arbitrary data

[H (In House applications) For use by the broadcast station

CT (Clock 1ime) Date and time information

RP (Radio Paging} Paging information
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9.3

Baseband Structure

The t aseband structure of the RDS data is shown in Fig. 9-3.

As cen be seen from Table 9-1 also, RDS data is structured with the minimum unit of a

group, which consists of 104 bits.

One [rroup in turn consists of 4 blocks of 26 bits each.

One block consists of a (26, 16) compressed cyclic code and an offset word using for

estak lishing synchronization.

The RDS data is decoded by detecting the 4 offset words that are part of the group.

1 Group = 4 Block = 104 bit

i

1T

Block 1 Block 2 Block 3 Block 4 ]
) 71 Black = 26 bit S
- = .
Cﬁéc!-(word
[nformation word = 16 bit 1= = 1063 4
- ;’_4___—7” % offset WO\[\Tl\ .
™ I‘, ‘\ ‘\_\'*4_>

0 T R T g g ) v R e

Fig. 9-3 RDS Data Baseband Structure
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9.4 Data ROM Specifications
9.4.1 Data ROM Address Map

The address map of the pattern data ROM (IC202) used in the Model 3217's G2IB unit is
shown in Fig. 9-4

(" 000O0OH Yo [ rouP 0]
Standard GROUP ]
internal <
data RIS DATA o i B0
o G BT
200001 | ) 2000 | graup 512 |
User-defined GRaup 2010}: Gﬂ‘m,
internaldata 7 L RN
RDS DATA SFENL croup 1072
areon| o 1623
4000H T S Aol T e ()
GROUP 1200H | pa-TERN |
ADDRESS R T
DATA el s
b a 6000H T wo0on [TUC T eRN O
PATTERN 'M'Liﬁ%ééﬁ 11
EON  DATA SED[ Lo Yern |
coron | Fuiinor
¢ BOOOH T T o |
GROUP 82001 | pa-rranlil
ADDRESS P ”
DATA 8CO0H | o i reen Ul
User defined oo o Frenn
internal data AOQOF[ I I T
PATTERN A0 | parreRs (]
EON  DATA MEN s rreanIF
ADzOH [ Muitmet
Y COOOH T . © cooon | Be ed, |
Areinotusable < Must not Must not
! be used. be used.
FFFFH -
1 . FFFETI ]

Fig. 9-4 Pattern Data ROM (IC202) Address Map
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Address Map Description

The 12202 pattern data ROM has two kinds of data stored in it: standard internal data,
and user-defined data. (When shipped, it has only standard internal data written into
it.)

Referiing to the address map, GROUP RI)S DATA is an area in which 512 groups of data
is sto-ed. For standard internal data the locations GROUP 0 to GROUP £11 are
assigr.ed, and for user-defined internal data, the locations GROUP 512 to GROUP 1023
are assigned. Storage of 1 group of data requires 16 bytes.

For ecample, GROUP 1| of GROUP RDS DATA occupies ROM addresses 0010H teo
Q01FH.

GROLIP ADDRESS DATA is the area into which are stored, in transmission sequence,
the gryup numbers which are used for each pattern.

For stindard internal data, there are 16 patierns from PATTERN 0 to PATTERN 15, the
data for each pattern of which can be stored up to 255 groups.

For user-defined internal data also, there are 16 patterns, running from PATTERN U0
to UF, the data for each pattern of which can be stored up to 255 groups.

To store a single group number, 2 bytes are required, and to store the data for 1 rattern,
a maximum of 510 bytes (2 bytes X 255 groups) are required.

For erample, PATTERN 1 of GROUP ADDRESS DATA is stored in ROM addresses
4200F to 43FFH, and the group number for the second group is stored in ROM addresses
4202 and 420311

PATTERN EON DATA is the area into which are stored the group numbers used by the
EON interrupt signal.

A grou pis assigned to each pattern,

For standard internal data, it is possible to store 16 patterns from PATTERN 0 to
PATT ZRN 15, and for user-defined internal data, it is possible to store 16 patterns from
PATT.SRN UD te PATTERN UF.

To store data of a group number for one pattern, 2 bytes are required, so to stored data for
16 patterns, 32 bytes are required.

For ex1mple, the EON interrupt data for PATTERN 1 is stored at ROM addresses 6002H
and 8003H.

In add tion to the above, the GPIB unit has a RAM used for GPIB access, and this can be
used tc store data for the 15 patterns from PATTERN GO to PATTERN GE.

When using this RAM memory, GROUP RDS DATA can be used to store 512 groups of
data, t 1e address area assigned to this being GROUP 1024 to GROUP 1535.

For de .ails, refer to Section 11.6, RDS Data Format.
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9.5 Data Cieneration Method
9.5.1 GROU » RDS DATA Generation
The GROUP RDS DATA generation flowchart is shown in Fig. 9-5.

(0
(2)

(3)

(4)

{5)

(&)

(7)

(3)

(9)

(1) GROUP RDS DATA
generation

(2) Establish data _I

(3) Additon of the
check word

(4) Establish offset word

[

l (5) Establish group no. \l

/"’l—/’l\‘—-\ —_——
~—"7(6) Select destination
@‘mwmﬂ data write
USER
Write into ROM (8) Write into RAM
(0 Wi O i P command
(9) End )

Fig. 9-5 GROUP RDS DATA Generation Flowchart

GROUP RDS DATA generation

Establishment of data: The data required by RDS engineering documentation
should be established.

Additon of the check word: Use the generation polynomial given in Table 9-1 to
add the check word.

Establish the offset word: Refer to RDS engineering documentation in
establishing the offset word, adding this to the error detection and correcticn code.

Establish the group number: Establish to which group the assignment is to be
made.

Selection of internal data writing destination: Select either user-defined internal
data (directly written into ROM) or GPIB data (written into RAM by a GPIB
command).

Program the ROM using a ROM writer: Write into the ROM address established
at step (5) which corresponds to the group number. (Example: For GROJP 512,
writing starts at address 512X 16 =8192 (2000H).) Also, when writing data add 8
bits to the tow order 16 bits (block) to convert this to 32-bit {(4-hyte) hex datn

Write data into RAM by GPIB commands: Write into the RAM address
established at step (5) which corresponds to the group number, using GPIB
commands. (Use the GPIB command GP to specify GROUP 1024 to GROUP
1535.) Also, when writing data add 6 bits to the low order 16 bits (block) to
convert this to 32-bit (4-byte) hex data

End
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9.5.2 GROUP ADDRESS DATA Generation
The GROUP ADDRESS DATA generation flowchart is shown in Fig. 9-6.

(1)
(2)

(3

{4)

(&)

(6}

(N

(8)

((1) GROUP ADDRESS DATA j
generation

|

(2) Establish pattern
specifications

i

(3) Establish group no.

l (4) Establish pattern no.

/”J\M

""" (5} Select destination ~——__  .og

forinternal data write —

USER
—
(6) Write into ROM (7) Write into RAM
using a ROM writer via GPIB command
T
| (8 End

Fig. 9-6 GROUP ADDRESS DATA Generation Flowchart

GROUP ADDRESS DATA generation

Establishment of pattern specifications: Establish the pattern specifications of
Section 13.2.

Establish the group number: Select the group number corresponding to the
contents established at (2) from the group data generated as described in Section
95.1.

Establish the pattern number: Establish to what pattern assignment is to be
done.

Selection of internal data writing destination: Select either user-defined internal
data {directly written into ROM) or GPIB data (written into RAM by a GPIB
cotmand).

Program the ROM using a ROM writer: Write into the ROM address which
corresponds to the pattern number established at step (4) the group number
established at step (3). Also, if there are fewer than 255 patterns, append FFH
two times after the last group number.

Write data into RAM by GPIB commands: Write into the RAM address
corresponding to the pattern number establish in step (4} the groun number
established at step (3). Also, if there are fewer than 255 patterns, append FFFFH
two times after the last group number,

End
9-8



9.5.3 PATTERN EON DATA Generation
The PATTERN EON DATA generation flowchart is shown in Fig. 9-7.

—

T ___for internal data write

(v
(2
(3

(4

{5

(7

(&)

C (1) PATTERN EON DATA. ]

generation

(2) Establish pattern
specifications

(3) Establish group no.

[

(4) Establish pattern no.

on T GoIR
.4—""-_"

(6) Write into ROM | (7) Write into RAM
using a ROM writer 1 via GPIB command

J

, T

N
(8) End

Fig. 9-7 PATTERN EON DATA Generation Flowchart

PATTERN EON DATA generation

Establishment of pattern specifications; Establish the EON interrupt
specifications.

Establish the group number: Select the group number corresponcing to the
contents established at (2} from the group data generated as describec. in Section
951

Establish the pattern number: Establish to what pattern assignment is to be
done.
Selection of internal data writing destination: Seclect either user-defined internal

data (directly written into ROM) or GPIB data (written into RAM oy a GPIB
command).

Program the ROM using a ROM writer: Write into the ROM address which
corresponds to the pattern number established at step (4) the group number
established at step (3). Convert the decimal group numbers to hex cata. If the
EON interrupt signal is not required, write FFFFH.

Write data into RAM by GPIB commands: Write into the RAM address
corresponding to the pattern number estahlish in step (4) the group number

established at step (3). Also, if there are fewer than 255 patterns, append FFFFH
two times after the last group number. .

Fnd
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10. REMOTE CONTROL
The front-panel controls of the Mode! 3217, with the exception of power switch and the
LOCA L key, can be remotely controlled.
The mating connector type is an Amphenol type 57-30240 plug. The Model 3216-01
Remot: Controller can be used for remote control of the Model 3217.
The ke¢y codes (hexadecimal) are shown in Table 10-1, while the remote control pin
assign nents are given in Table 10-2. The DO through D6 data lines of Table 10-2 are set
to the code hexadecimal values given in Table 10-1 to control the Model 3217.
Table 10-1 Key Codes

HEX Key HEEX Key HEX Key HEX Key HEX Key

G0 * 10 L 20 5Tk/SK(%)] 30 <9 40 BEGIN+0

01 EXT A1 Il R pAl ME/DE (%) | 31 <6 41 BEGIN+L

02 EXT IR 12 MATN 22 ZO/BR(%) | 32 3> 42 BEGINGZ

& RECALL 13 SUB 23 RIS(%) { 33 > 43 BEGIN+2

4 STORE 14 ON 724 FREQ {F) | 34 Mz 44 BEGIN+4

) WRIT 15 AM ) LEVEL(F) | 25 dB p 45 BEGTRS

06 SPECIAL | 16 M 261 MOb (F) f 3n kHz/% 48 REGIN+E

07 * 17 PILGT ON | 27 | PILOT(F) | 37 ADDRESS | 47 BEGIN+T

08 Atz 18 LSA/ERU | 28 <Fy a8 LP/DN 18 BEG[H+8

(i [00F 2 19 STR/SK 29 b 38 — 49 BEGIN+G

A 400} z A ME1/DK 24 <1> 2A - 44 FST C

OB 1kt 7 1B 70/ BK 28 <> 3R INC 4B FST D

Col 6.3kiz 1C RS 2 S 3C | BEC 4C *®

G 10Kz 1D PATTERN | 2D By K1V * Al *

OE | lskz | IE L MEZ L2E <» |36 | PSTA | 4D *

OF | (0PI Ny F | INC/SUAN | 2F <> 2 PST R AF *

ex: hexadecimal, {F): function key, *: must not be used.
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Table 10-2 Remote Control Pin Assignments

Pin No. Signal Name Pin No, Signal Name
1 DO (LSB) 13 NC
b D1 14 NC
: D2 15 NC
2 D3 16 NC
F D4 17 NC
€ D5 18 NC
g D6 (MSB) 19 NC
E} Strobe 20 GND
¢ Data transfer 21 3216/3217
10 Data transfer 22 Up
11 +5V 23 DOWN
15 RMT/LCL 24 GND

The ir puts accept CMOS level signals,

Drive the data inputs (D0 to D8) with tri-state drivers (TAHC244 or equivalent), and set
pin 12 low so that contention does not occur with internal data.

If pin 12 is driven high, the front panel of the Model 3217 becomes operative.

Notes

1.

2.

When performing remote control, always keep pin 12 low.

To ensure +5 V high levels, take care that the loads are not allowed to exzeed 10
m\.

The strobe is the signal which causes input data to be read.

When the key code (D0 to D6) changes, the strobe must be kept low. After the key
code (DO to D6) change has been completed, drive the strobe high to read the new
key code on the rising edge of the strobe line.

For details, refer to Section 10.1, Timing of Key Code Reading.

Pins which are marked NC (no connection) must be kept open.

When using the key codes of Table 10-1, always keep pin 21 high. If this pin is

allowed to go low, the Model 3215/3216 key codes will be used instead of those for
the Model 3217,
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10.1 Timing of Key Code Reading
The timing of reading the key codes is shown in Fig. 10-1.

The key code (DO te D6) is read on the rising edge of the strobe signal.

HIGH
DO—~D6
LOw
dms HUN
— s
HIGH H
1
ﬂ
D7 (HSB) H f——1 60 ms—>
LOW
R
Zns MIN

Fig. 10-1 Key Code Reading Timing

10.2 Other Notes on Remote Control
10.2.1  UP/DOWN Remote Control

Pin 22 {(UP) and pin 23 (DOWN) of the remote control connector have functicns which
correspond to those of the rotary knob.

If the desired pin (direction) is kept low while the strobe is allowed to go from low to high,
conlrol is affected on the rising edge.

Whun these pins are kept low, the key code (DO to D6) is ignored (1.e, DO to D6 become
DONT CARE).

Use open-collector lines to drive these remote control lines,

The timing is as shown in Fig. 10-2.
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HIGH

DOW(22)
uP{231)
LOwW
{
%a-ll = 2ms MIN
HIGH -
D7

LOW ———
= = 100ms MIN ——
dms MIN

Fig. 10-2 Timing of the UP/DOWN Remote Control Inputs

10.2.2 Special Remote Control Key Codes

(a

(b)

Birect Recall
The key code 10 can be used in the recall mode (refer to Section 5, Memory
Operation) to set 10 memory addresses after a preset begin address (refer to
Section 5.4.2, Begin Address Setting) using only a single key code, enabling
random readout.
This is done in the recall mode by using 0 to 9, which are the low 4 bhits of the key
codes 40 to 49 as the BCD code offset word to read out specific memory addresses
as follows.
The address of the low 4 bits (0 to 7) is added to the begin offset.
Note, however, addresses which exceed the end address are ignored.
For example, in the recall mode:

Begin address = 5

End address = 99

With these settings, if the key code C1 (hexadecimal) is input, the address read out
isb+1=86.

In the same manner, the key codes CO to C9 can be used to read out the addresses b
to 12.

Output Level Presets Cand D

Four remote control output level offsets (A, B, C, and D)) are available, which
includes C and D added to the normal front panel presets, A and B.

By using the key codes 4A and 4B, it is possible to remotely control o atput level
offsets C and D which cannot be controlled from the front panel.

For detalls on presct sequence, refer to Section 5 .3; Qutput Level Preset s.
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11 GPIB

111 intro-duction
Usin;z the GPIB interface, it is possible to make such setlings as frequency, output level,
and riodulation level by means of program codes.

11.2 interi'ace Specifications

Stan¢lards ANSVIEEE Std. 488.1-1987

ANSI/EEE Std. 488.2-1987

LSl device used

Code used

Inter ‘ace functions

TMS9914A
ASCII

See Table 11-1

Table 11-1 Interface Functions
Function Funetion Description
Code
Source handihake SH1 All functions
Acceptor har dshake AH1 All functions
Talker TS Basic talker functions, serial poll, talk only
Talker canceled by MLA MSA A LPAS.
Listener 1.3 Basic listener functions, listen only
Listener canceled by MTA MSA A TPAS,
Service requist SR1 All functions
Remote/local RL1 Al functions
Parallel poll PPO No functions
Device clear DC1 All functions
Device trigg.r DTO No functions
Controller Co No funetions
Bus buffer E2 Three states (756160B)




Commind data is data that is output from the controller when the
codes assigned to this data being shown in Table 11-2.

Table 11-2 Interface Messages and ASCII Codes

ATN signal is low, the

0 Do 0 0 I 1 l I L
- OMSGOMSGIESGI}MSGOMSGOMSGl 54 1 M3
e 0 I 1 1 0 1 I
; Column
b4 b3 bZ bliRew 0 1 2 3 4 5 6 T
Q 0 _0 0 0 NUL SP 0 @ «”EL . 1>
0j010]|1 1 GTL jLLo ! 1 A Q a g
ofojrtol 2 " 2 B R bi |r
HEIERE | T# 3 C S| el [5
0pr|olol 4 S0 DCL 4 b T d L
0{110l0i) 5 % 5 E [ e 1
01| P1G| 6 & 6 F v f v
O O I O Y ’ 7 G W g ¥
tTofofol 8 SPH ( 8 [H[ [X] Ih X
rjfoloj1] 9 SPT ) 9 I Yyl i Ty
[toltjolio | LK IRE E J 7 J 28
1ol L{11 + ; K [ k {
rifrfofoliz 1, % L \ I :
LTrio|1r{3 ¢ BE = M ] m }
11110714 | > N A n ~
1TTHi[ 115 B |/ 7 NI O ~ [UNT o[ [DEL
T 1 1 : T I
Address Universal Listener Talker
command command address address
group {ACG) group (UCG) group (LAGH graup {TAG)
- | ;
T - T
Primary command group (PCG) Secondary command
group (3Ct3)
Notes: 1. MSG is the interface message.

2. b1=DIOI ..... b7 =DI0O7, with DIO8 unused.

Interf: ce message functions are as follows,

GTL.: Go to Local

3DC: Selected Deviee Clear
LLO: Local Lock Qut

bCL: Device Clear

SPE: Serial Poll Enable
SPD: Sertial Poll Disable
UNL: UNListen

UNT: UNTaik

Operaion of SDC and DCL

These perform a clear of the output buffer (queue).
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Adcdress Setting

The address of the Model 3217 as part of the GPIB system is set by means of DIF switches
locz ted on the GPIB unit panel at the rear of the Mode! 3217 (refer to Fig. 11-1)

There are 5 bit positions (switches Al to A5). Setting a switch to ON or OFF selects the
logic state 1 or 0, respectively,

The address setting must be made before power to the Model 3217 is switched an, as the
address is read only at the time power is switched on,

Note that the address settings in Table do not include the setting of address 31. The

setting of all switches Al to A5 to 1 (ON) has a special funetion (UNL, UNT) and should
not be used as an address setting,

Table 11-3 Address Setting

Address Ab Ad A3 A2 Al
0 0 0 0 0 0
1 0 0 0 0 1
2 0 0 0 1 0
3 0 0 0 1 1
4 0 o 1 0 0
5 0 0 1 0 1
6 0 0 1 1 0
7 0 0 1 1 1
8 o 1 0 0 t]
9 0 1 0 0 1
10 0 1 0 1 0

11 0 1 0 1 1
12 0 1 1 0 0
13 0 1 1 0 1
14 0 1 1 1 0
15 1] 1 1 1 1
16 1 0 0 0 0
17 1 0 0 0 1
18 1 0 0 1 0
19 1 0 0 1 1
20 1 0 1 0 0
21 1 0 1 0 1
22 1 0 1 1 0
23 1 0 1 1 1
24 1 1 0 0 0
25 1 1 0 0 1
26 1 1 0 1 0
27 1 1 0 1 1
28 1 1 1 0 0
29 1 1 1 0 1
30 1 1 1 1 0




11.4

< Example ® To set the address 5, make the DIP switch settings as shown in Fig.

11-1.

ON

Fig 11-1

GF'IB Functions

Tte GPIB can be used for the following functions.

@

& Panel control

@  Reading of panel settings

3} Reading and writing of RDS data

Panel control

The panel settings of the Model 3217 are normally made manually from the front
panel keys directly but can also be made remotely. In the remote mode equivalent
or even additional settings are possible from an external controller via the GPIB

interface.

For example, to set the RF frequency to 100 MHz, the following character string is
sent to the Model 3217,

FR100MHZ

When this string is sent, it is interpreted by the Model 3217, and the R} frequency
is set to 100 MHz, just as it would be done by normal key operations.

Reading of panel settings
It is possible to send the panel settings of the Model 3217 to an external zomputer.

For example, to determine the current output level setting, the character string
“LU?" is sent to the Model 3217.

1f the Model 3217 is specified as a talker, it is possible to read the output level.
Readout example: LU 1234 (123 4dBy)

Reading and writing of RDS data

It is possible to read the RDS data set at the Model 3217,

It is also possible to sent externally gencrated RDS data to the Model 3217 via the
GPIB interface, this data being written into internal memory of the Mode] 3217,



11.51

11.5.2

Progtam Format
Program Message Format

In setting various data using the GPIB interface, it is necessary to send program codes to
the Model 3217 from a controller.

The Model 3217 can send and receive up to 4 kilobytes as a single ASCII code program
messige.

<HExample » To set the frequency to 100 MHz, output level to 90 dBp, internal
modulation frequency to 1 kHz, stereo mode to MAIN, and FM
deviation to 75 kHz, the following two methods can be used.

(' Direct settings using direct codes

FR 110MHZ;LU 60DBU;IN 1KHZ:SM3;FM 75KHZ

Frequency Qutput 1kHz MAIN 75kHz
level

& Setting using « hierarchal structure (refer to Section 11.10, GPIB Hierarchal
Structure)

FR 110MHZ;LEV 60DBU;INT|;FR 1KHZ:MOD DEV.ST OMOD;DEV 7EKHZ

Frequeney Output 1 kHz MAIN 75 kHz
level

Input Format

Prog:am codes consist of a header, followed by data codes.

[i 1 O (LF
T

1T ] & A {U): Header
(2): Header separator

@: Data
4 Delimiter OAH (LF) or message unit separator
° Header code

Command program header

This is the message that sets equipment operation.
<Ex. » FR 110MHZ
o Query program header

This is the message that asks for the current equipment status.

<Ex.» FR 7
] Data code
(a Data consisting of a value and a unit
<Ex. > FR 110MHZ

@ Data with no units appended

<Ex. » MD 1 (AF modulation on)
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11.5.3

11.5.4

D Data with neither a value nor units (header code only)
<Ex. » FU (frequency shifted up)

""he header and units are interpreted the same, whether they are in upper-case or
lower-case characters.

L Header separator

Asarule, a space is inserted between the header and data as the header sepzrator,
with a semicolon (;) inserted between each program as the program message
ceparator.

® Delimiter

"’he delimiter is a linefeed characters (0AH).
Using Model 3215/3216 Control Programs
The Mcdel 3217 is provided with a GPIB interface (IEEE 488.2) as standard.

To maintain compatibility with Model 3215/3216 control programs, however, the
following command formats variations are accepted.

{1)  When using direct codes, formats in which there is absolutely no space code separating
he command header and message data as the header separator. This format w 11 not
cause an error {if hierarchal commands are not used).

{2}  Itis possible to substitute the suffix “S” for the data units.

{3 When the suffix “S” is used, no error results when a number of commands are
concatenated without an intervening “;” as the program message unit separstor.

Interpr2tation of Numeric Data

Accord ng to the IEEE 488.2 specifications, the Model 3217 can recognize the following
types o' numeric data.

{a)  Ieceived Data Types

ASCII Numerie Decimal Integer (NR1)
Fized point (NR2)
Floating point {NR3)
Binary
Octal
Hexadecimal

(b) Decimal Data

€2 Coding formats

<BExamples &
® [nteger {(NR1) 123 +123 —123
® Fixed point (NR2) 123.4 +1234 —123.4

® Floating point (NR3) 1.234E+3 +1234E-6 —123E3
1.234e+3
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Units and coefficients

It is possible to add units and coefficients to NRf format data

<Examples » For an RF frequency of 123.456 MHz
® 123456MHZ ® 123456/KHZ
® 1 23456E + 5K ® 123456E+8

Number of significant digits in received data

When the number of significant digits in the received data exceeds the
number of internal digits in the hardware, the following processing is
performed.

<4Example 1» Overflow

Frequency data 1234.567TMHZ
Because the maximum frequency is 140.000 MHz, overflow results

<Example 2 Rounding off
® 123 4567TMHZ — 123.457 MH=z

Because the last digit at 30 MHz or higher is
1 kHz, rounding is done based on the 0.1 kHz
digit value.

o 12.345678MHZ — 12.3457 MHz

Because the last digit at lower then 30 MHz is
0.1 kHz, rounding is done based on the 0.01 kHz
digit value.

Numeric Data Other Than Decimal Format

Numeric data with a leading character string of “#B”, “#Q” or “#H” is
interpreted as binary, octal, or hexadecimal format, respectively,

®

Sy
2

@

Binary values

<Examples® #B1010 —  Interpreted as 10 (decimal)
#b10101010 — Interpreted as 173 (decimal)
Oor1l

Octal values
<¢Example » #2045 - Interpreted as 1061 (decimal)
Value in range 0 to 7

Hexadecimal values

< Example ®» #HI12AF — Interpreted as 4783 (decimal)

l:\SCII:0123*l5E'i"(’SEi}‘\BCDEF'
Decimal: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15



11.5.5 Command Program input Format
Table 11-4 (a)
[tem Header Data Code Meaning Units
RF frequeney FR | 0.1to 140.000M |0 to 140,000 Mz frequency setting (Hz)
Output level LU —20.0t0 126.0 —20.0to 126.0 dBp output level setting (dBp)
FM deviation FM 0to99.9K 0 to 99.9 kHz FM deviation setting (Hz)
Pilot deviation PM |0to10.0K 0to 10.0 kHz pilot deviation setting (Hz}
EBU/UEA TR |0,1 0=USA, 1=EBU None
system
TRI modulation UT |0to7.5K 0to 7.5 kHz SK deviation setting (Hz)
level DT 0to 40 0 to 40% DK modulation setting (%)
BT |0to80 0 to 80% BK modulation setting (%)
KT |0to7.5K 0 to 7.5 kHz 57-kHz pilot modulation (Hz)
ET setting
T 0to 80 0 to 8% ME meodulation setting (%)
0to 80 (Note 1) |0to80% ZO modulation setting (%)
RDS dev ation RM |0to7.5K 0to 7.5 kHz RDS deviation setting {(Hz)
BK area 1D code BC AtoF BK code setting None
Z0 zone «ignal ]’ 1to 10 Z0 code setting None
RDS pattern RP Oto150r RDS pattern setting (Note 2) None
#HO0 to #HF
EON EB EON is transmitted when RDS is on. None
transmisson
AM modiilation AM Oto 80.0 (Note 3) | 0to 80.0% AM modulation setting (%)
FM modulation FO 0,1 0=0f,1=0n None
ool
AM mod. lation AO 0,1 0=0fMf,1=0n None
onfoff
AF meodu ation MD Jo0,1 0=0(f, 1=0n None
on/off
Pilot modulation PT 0,1 0=0ff,1=0n None
onfoff
SK modulation SK 0,1 0=0ff, 1=0n None
on/off
DK modulation DK 0,1 00O, 1=0n None
on/off
BK modu ation BK (0,1 0=0OfT, 1=0n None

on/off

Notes: 1.

0 to 40% when either ME1 or ME2 is on.

2 0 to 1S (user ROM data) when special 42 or 47 is selected.

Can be set to 0 to 14 when special 43 or special 48 is selected.
3 0 to 80.0% (500 kHz to 1799 kHz)
(+ to 60.0% (other frequencies)
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Table 11-4 (b)

Ttem Header Data Code Meaning Ung
57 kHz KD 0,1 0=0ff, 1=0n None
modulation
on/off
ME modulation ME |0,1,2 0=0ff,1=ME1, 2=ME2 None
on/off
Z0 modulation 20 0,1 0=0ff,1=0n None
onfoff
RDS modulation RD 0,1 0=0{,1=0n None
on/off
SCA modulation sSC 0, 1 {option) 0=0ff,1=0n None
onfolf
INT on/ofl M 0,1 0=0f,1=0n None
EXT AF on/ofl EA 0,1 0=0ff,1=0n None
EXT L, R on/off EL 0,1 0=0{f,1=0n None
BK/ZO code scan | SO 0,1 0=0f,1 =0On None
Internal IN 30,100,400, LK, [ 30=30 Hz, 100=100 Hz, 400 =400 Hz, (Hz)
modulation 6.3K, 10K, 15K | 1K=1kHz 6.3K =63 kHz, 10K =10 kHz,
frequency 15K =15kHz
Stereo mode SM 10,1,2,3 0=0ff 1 =R, 2=MAIN, 3=SUB None
Pre-emphasis PR [0,1,2,3 0=0ff,1=25ps, 2=50 ps, 3— 75 us None
Preset 3T 0to 99 Storage into memory address None
RC 0to 99 Recall from memory address None
Begin address BE |0t0o99 Begin address setting None
End address EN |0t 99 End address setting Norne
RF frequency FU Frequency shift up None
FD Frequency shift. down Nore
DF |0to4 Setting of digit to be changed Nore
0=100 kHz digit -- -
4=1 MHz digit (<30 MHz)
0=1kHz digit 2=10 kHzdigit - - -
(including AF) 4=10MHz (Z30 MHz)
Qutput level DU Output level shift up Nore
DD Output level shift down Nore
I}, 0to 2 Setting of digit to be changed None
(including AL) 0=0.1dB,1=10dB,2=104dB
AM modulation AU Modulation level shift up None
AN Modulation level shift down None
FM modulation MU Modulation level shift, up None
MN Modulation tevel shift down None
Pilot modulation PU Modulation level shift up None
PN Modulation level shift down None

110



Table 11-4 (¢)

Item Header Data Code Meaning Units
SK modulaticn uu Output level shift up None
UN Output level shift down None
57 kHz KU Output level shift up None
modulation KN Output level shift down None
RDS modulation RU Output level shift up None
RN Output level shift down None
DM |0to2 Setting of digit to be changed None
0=01kHz,1=1.0kHz,2=10.0kHz
DK modulatim TU Output level shift up None
TN Output level shift down None
BK modulation BU Output level shift up None
BN Output level shift down None
ME medulation EU Output level shift up None
ED Output level shift down None
Z0O modulaticn ZuU Output level shift up None
ZN Output level shift down None
DR |[0tol Setting of digit to be changed None
0=1%,1=10%
RDS pattern NU RDS pattern shift up None
NN RDS pattern shift down None
Number of Wi 1to 84 Sets the number of response data in the None
response dat:. response string with respect to a [DI?] or
[AD?] query command.
? Sends the currently set number of None
response data.
Group RDS GR |0to0 1535 Sets the GROUP RDS DATA address fore. | None
address [DATA] command setting or query.
RDS data ler zth LN 0to 255 Sets the GPIB RDS rate (valid only in the | None
GPIB mode).
? Sends the currently set. RDS data length. | None
RDS data DA ] XXXX, XXXX Only when the GROUP ADDRESS is None
----------------------- larger than 1024, the GROUP RDS
XXXX, XXXX | ADDRESS for the GPIB specifications is
set.
? The contents of GROUP RDS DATA at None
the GROUP ADDRESS is sent (hex,
data).
RDS data no. AD | XXXX, XX¥XX Sets the GROUP ADDRESS DATA at the | None
----------------------- GPIB EON ADDRESS (NR1).
XXXX, XXXX {Valid only in the GPIB mode.)
? Sends the address pattern. None
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Table 11-4 (d)

Item Header Data Code Meaning Units
EON address ES XXXX Sets the EON ADDRESS DATA into the None
GPIB EON ADDRESS area.
? Sends the currently set EON ADDRESS None
DATA,
Direct RDS dats DI XXXX, XXXX Data is set directly into the GPIB RDS None
----------------------- data area. (Valid only in the GPIB mode
XXXX,XXXX, |andonlyfor pattern(.)
NL
---------------------- The GPIB moede GROUP RDS DATA no.
1280 to 1534 data are changed.
XXXX, XXXX
XXXX, XXXX,
NL
? The currently set RDS data is sent (hex. None
data).
Direct EON data DE XXXX, XXXX EON data is written into the GPIB RDS None
----------------------- data area and the EON ADDRESS area.
XXXX, XXXX (Valid only in the GPIB mode and only for
pattern 0.}
The GPIB mode GROUP RDS DATA no.
1535 data is changed.
? The currently set EON data is sent (hex.
data) None
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Table 11-4 (e)

Item Header Data Code Meaning Units
Special SPO00 | XXXX Clear all special settings. None
SP0O Initializes begin and end addresses to None
begin address =0, end address —99.
SP01 |0te99 Sets begin address. None
SP02 Sets end address. None
SpPo3 Loads. None
Spo4 Saves. None
SP16 Sets A mode to off. None
SP11 |0.1K to AT Hz
19,9999M
SP12 |0.1t09.9 AL dBy
SP20 Sets special modulation to off. None
SP21 Internal AM, internal FM None
SP22 Internal AM, external FM None
Sp23 Internal AM, (EXT-L, R) FM None
SP24 (INT-L) FM, (EXT-R) FM None
SP25 External AM, internal FM None
SP26 External AM, external FM None
SP30 Sets pre-emphasis to off. None
SP31 Sets pre-emphasis to 25 ps. None
SP32 Sets pre-emphasis to 50 ps. None
SP33 Sets pre-emphasis to 75 us, None
SP40 RDS internal data 90° None
SP41 RDS external data 90° None
SP42 RDS user data 90° None
SP43 RDS GPIB data 90° None
SP44 RDS null data 90° None
SP45 RDS internal data 0° None
SP46 RDS external data 0° None
SP47 RDS user data (° None
S5P48 RDS GPIB data 0° None
S5P49 RDS null data 0° None
SP50 Initializes AT (1 s) None
SP51 (1to9 Sets AT (1to9s) None
SP60 Sets SCA to off. None
SP81 Sets SCA to on/ None
SPT70 All MOD off None
SP71 Preset 30% None
SP72 Preset 100% None
SP73 Preset scope None
5P74 Preset pilot None
SP75 Preset TRI None
SP76 Preset RS 90~ None
SP77 Preset RDS 0° None
SP80 [nitializes KON mode. None
SP90 Enitializes umber of EON data (8 times) None
SPQI 1t099 None

Sets number of EON data (1 to 99 times'
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11.5.6

fndividual Command Program Input Formats

(B

(2)

RF Frequency Setting (“FR” Header)

The frequency can be set in the range 0.1 to 140 MHz, In units of megah-=rtz, the
places after the decimal point can be left off. Resolution is 100 Hz from 0.1 to
29.9999 MHz and 1 kHz from 30 to 140 Mllz.

<Example 3» Setting of 120.56 MHz
“FR 120,56 MHZ”
<Example 4» Setting of 1 Mz
“FR 1MHZ"

QOutput Level Setting (‘LU” Header)

The output level can be set in the range — 20 to 126 dBy, in 0.1-dB steps.

<4 Example 53 Setting of 120.5 dBu
“LE 120.5DBU”

<Example 63 Settingof — 10 dBu
“LE —10DBU”

FM Modulation Deviation Setting (“FM™ Header)

The maximum settable FM deviation is 99.9 kHz, this setting being inade in
0.1 kHz steps.

<Example 7% Setting of 75-kHz FM deviation
"FM 75KHZ"

Note

When pilot modulation, TRI (SK, 57 kHz) moedulation, and RDS modulation are
on, the FM modulation is as shown in Fig. 11-2.

D 5 o @
67, hkHz 6Z.5kllz 57.BkH
ThHKEH 75kHz TokHz
. | ® 5.0kl |
. | & 5. 0kHz & 5.0kHz |
@ 7.5k | | @ T.5kHz | | @ 7.5k
(A} (B) cy

3+ Audio signal deviation

Z5:  Pilotdeviation

3 TRI(SK,57kHz) deviation
(A RIS deviation

Fig. 11-2
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{4)

(5)

(6)

1A} With an FM deviation setting of 75 kHz and a pilot deviation setting of 7.5
kHz, the deviation caused by the audio signal is 75.0-7.5=67.5 kHz.

'B)  With and FM deviation setting of 75 kHz, a pilot deviation setting of 7.5
kHz, and a TRI deviation setting of 5.0 kHz, the deviation caused by the
audio signal is 75.0—-7.5-5.0=62.5 kHz.

C)  Withan FM deviation setting of 75 kHz, a pilot deviation setting of 7.5 kHz,
a TRI1 deviation setting of 5.0 kHz, and an RDS deviation setting of 5.0 kHz,
the deviation eaused by the audio signal is 75.0—-7.5—-5.0-5.0=57.5 kHz.

Pilot Deviation Setting (“PM"” Header)

'The pilot deviation can be set in the range 0 to 10.0 kHz.

<Example 8> Settingof 5 kHz
“PM 5KHZ”
<Example 9> Setting of FM deviation of 75 kHz, which includes a

pilot deviation of 5 kHz
“PM 5KHZ;FM 75KHZ”
Note

Fhe setting sequence for FM deviation which includes a pilot signal (or, similarly,
TRI or RDS) shown in €Example 9% must be observed. If, in order to achicve the
same setting results as € Example 9% an attempt is made to use the setting

“FM 75KHZPM 5KHZ” @
or
“FM 70KHZ:PM 5KHZ @

:he overall FM deviation in either case will depend upon the immediately
arevious setting of the pilot deviation in kHz. In order to achieve the same overall
FM deviation as €<Example 9%, the immediately previous pilot deviation setting
would have to have been 5 kHz in the case of (I and 0 kHz in the case of .

['RI Signal EBU/USA Selection (“TR”Header)
Data is either “1” (EBU} of “0" (USA).

<Example 10% Selection of the US system TRI signal.
“TR 0"

PRI Modulation Setting
’ (EBU System)

» 5K modulation (“UT” header)
SK modulation (deviation) can be set in the range 0 to 7.5 kHz.
<¢Example 112> Settingof 3.4 kHz
“UT 3.4KHZ"
» DK medulation (“DT” header)
DK modulation (%) ean be set in the range 0 to 40%.
<Example 12® Setting of 40%
“DT 40PCT”
11-14



» BK modulation (“BT” header)
BK modulation (%) can be set in the range 0 to 80%.
<Example 13»> Setting of 56%
“BT 56PCT”

® (USA System)
3 57-kHz pilot modulation (“KT"” header)

The 57-kHz pilot modulation (deviation) can be set in the range 0
to 7.5 kHz.

<Example 14» Settingof 7.4 kHz
“KT 74KHZ"

3 ME medulation (“ET” header)
ME medulation (%) can be set in the range 0 to 80%.

<% Example 15 Setting of 69%
“ET 69PCT”

3 ZO modulation (“ZT” header)
Z0O modulation (%) can be set in the range 0 to 80%.

<Example 16 Setting of 56%
“ZT 56PCT”

Note
When used simultaneously with ME1 or ME2, Z0O modulation is
approximately halved. Therefore, with simultaneous modulation, the
maximum modulation level is 40%. Note that setting ME1 or ME2 to on
after setting the ZO modulation will result in halving the ZO setting.
(7} RDS Medulation Setting (“RM” Heading}
RDS modulatien (deviation) can be set in the range 0 to 7.5 kHz.

<Example 17 Setting of 2.3 kHz
“RM 2.3KHZ”

(8) BK Area ldentification Code Setting {“BC"” Heading)
The BK area identification code (BK code) can be setin therange A to F,

<Example 18» Setting of area identification cede to D
LLBC D'P
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(9

(10

(1Y

(12,

70 Zone Signal Code (20 Code) (“ZC” Heading)
The zone signal code (Z0 code) can be set in the range 1 to 10.

<Example 19> Setting of the zone signal code to 4
“ZC 4"

RDS Pattern Setting (“RP” Header)
The RDS pattern can be set in the range 0 to FH.

<Example 20> Setting of the RDS pattern to“A”
“RP #AH or RP 107

AM Modulation Setting (“AM” Header)

The AM modulation can be set up to 80.0% from 500 to 1799 kHz, and up to 60.0%
at other frequencies, in 0. 1% steps.

<Exomple 21 % Setting of 45.6% AM modulation
“AM 45.6PCT”

On/Off Settings of Various Types of Modulation

Data is either “1” {on) or “0” {off).

FM modulation on/off “FO 1" or “FO 0"

AM modulation on/off “AC 1”7 or “AO 0"

AF modulation on/ofl “MD 1" or “MD 0~

Pilot modulation enfoff “PT 1” or “PT Q"

SK modulation onfoff “SK 1”7 or “SK 0”

DK modulation onfofl “DK 1” or “DK 0~

BK modulation onfoff “BK 1" or “BK 0"
57-kHz pilot modulation on/off “KD 1” or "KD 0”

ME medulation on/off “ME 17, “ME 2", or “MEO0” (Note 1}
720 modulation on/ofl 20 17 or “Z0O 0"

RIS modulation on/off “RD 1” or “RD 0"

SCA modulation on/off “3C 1”7 or “SC 0"
Internal meodulation on/off “IM 17 or “IM 07 (Note 2)

External modulation (EXT AF) on/off “EA 17 or “EA 0" (Note 2)
External medulation (EXT L, R)on/off “EL 1” or “EL 0” (Note 2)

BK/ZO code scan on/ofl “SO 1”7 or “S0 0~
EGN code transmission “EB”
Notes

1. With ME medulation only, since there are both ME1 and ME?Z types of
modulation, “0” gelects ME off, “1” selects ME1 on, and “2” data selects
ME2on.

2. With regard to on/off switching of internal modulation (IM) and external
modulation (EA, EL), refer to Fig. 11-3 {pr state transitions between
internal and external modulation. ' ’
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Note that setting commands corresponding te the
invalid. and will result in an error condition,

*_" locations in the table above are
Use the AM and FFM modulation onfoff

comma 1ds “A0” and “FO” commands to switch the modulation corresponding to these

table lozations on and off.

Also, fur SP24, use “IM 1/0” to switch INT FM(L) on and off, and “EL 1/0” to switch EXT

FM(R) on and off.

{13) Internal Modulation Frequency Setting (“IN” Header)

"‘here are 7 internal modulation frequencies:
6.3 kHz, 10kHz, and 15 kHz.

%LExample 225

<Example 23 %

30 Hz, 100 Hz, 400 Hz, 1 kHz,

Setting of the internal modulation frequeacy to

400 Hz
“IN 400HZ”

Setting of the internal modulation frequency to

6.3 kHz
“IN 6.3KHZ”
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(14) Stereo Mode Setting (“SM"Header)

Switching is possible between 4 stereo modes: L, R, MAIN, and SUB. The
relationship of setting data to these modes is as follows.

Stereo Mode Data
L 0
R 1
MAIN 2
SUB 3
<Kxample 24 % Setting of the R stereo mode
IISM 1,’

{15) Pre-emphasis Setting (“PR” Header)

Switching is possible between 4 pre-emphasis settings: off, 25 ps, 50 ps, ard 75 ps.
The relationship of setting data to the pre-emphasis setting is as follows.

Pre-emphasis Data

Off
25 ps
50 ps
75 us

o b = O

<Example 25 ® Setting of pre-emphasis to 50 ps,
“PR 27
(16) Preset (“ST" and “RC” Headers)
The Model 3217 has memory addresses ranging from 0 to 99. Panel setting data
can be written into memory by store operations, and recalled from memory by
recall operations.

The “ST” is used for storing, and the “RC” header is used for recalling data.

Data is made up of the numerals 0 to 9.

<FExample 26 » Recalling from address 73
“RC 73"

<Example 27> Storing into address 88
“ST 88"

(17) Begin Address Setting (“BE" Header)

The begin address can be set to any value in the range 0 to 99 for which the
condition (begin address) < (end address) is satisfied.

<Example 28 Setting the begin address to 10
“BE 107
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{18} End Address Setting (“EN" Header)

The end address can be set to any value in the range 0 to 99 for which the condition
(begin address) <{end address) is satisfied.

< Example 29> Setting the begin address to 85

“EN 85”7

(19) RF Frequency Up/Down (“DF”, “FU”, and “FD” Headers)

o

(2

“DF” sets the digit to be changed.

Data is in the range 0 to 4, with the following meanings,

0o ... .. 100 Hz (1 kHz)

1 ... 1kHz (10 kHz)
2 ... 10 kHz (100 kHz)
3..... 100 kHz (1 MHz)
4 ... 1 MHz (10 MHz)

(In the above, values in ( ) apply for frequencies of 30 MHz and higher.)

“FU” shifts the frequency upward, and “FD” shifts the frequency
downward.

<Example 302 Increase the 10-kHz digit (RF frequency of 10 MHz)
“DF 2” ;. FU”

10-kHz digit Shift frequency upward

<Example 31> Decrease the 1-MHz digit (RF frequency of 100
MHz)
“DF 3" ; FD”

1-MHzdigit  Shift frequency downward

(200 OQutput Level Up/Down (“DL”, “DU”, and “DD” Headers)

®

@

“DL" sets the digit to be changed.

Data is in the range 0 to 2, with the following meanings.

0o..... 0.1dB
1 ... 1.0dB
2 ... 10.0dB

“DU” shifts the output level upward, and “DD” shifts the output level
downward.

< Example 32> Decrease the 1-dB digit
“DL 1 ; DD”

1-dB digit Shift output level downward
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(21) Setting of Modulation Digit to Be Changed (“DM” Header)

Data is in the range 0 to 2, with the following meanings

o .. ... 0.1 kHz (or %)
1 ..... 1.0 kHz {or %)
2 ... 10.0 kHz (or %)

iy AM modulation up/down (“AU” and “AN” headers)

“AU” shifts the AM modulation level upward, and “AN” shifts the AM
medulation level downward.

<Example 33 Increase the 0.1% digit
“DM 0 ; AU”

0.1% digit Shift AM modulation level upward
& FM medulation up/down (“MU” and “MN” headers)

“MU" shifts the FM modulation level upward, and “MN” shifts the FM
modulation level downward.

<Example 34> Decrease the 10.0-kHz digit
“DM 2 ; MN"

10.0-kHz digit Shift F'M meoedulation level downward
@ Pilot modulation up/down (*PU” and “PN” headers)

“PU” shifts the pilot modulation level upward, and “PN” shift: the pilot
medulation level downward.

<Example 35 Inerease the 1.0-kHz digit
“DM 1 ; PU”

1.0-kHz digit  Shift pilot modulation level upward
) SK meodulation up/down (“UU” and “UN?” headers)

“UU” shifts the SK modulation level upward, and “UN” shifts the SK
modulation level downward.

<Example 363> Decrease the 0.1-kHz digit
uDM 0 : UN"

0.1-kHz digit Shift SK modulation level downward
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§7-kHz pilot modulation up/down (“KU” and “KN" headers)

“KU” shifts the 57-kHz pilot modulation level upward, and “KN” shifts the
57-kHz pilot modulation level downward.

<Example 37> Decrease the 1.0-kHz digit
“DM 1 ; KU~
T

1.0-kHz digit Shift 57-kHz pilot modulation level
upward

RDS modulation up/down (“RU” and “RN” headers)

“RU” shifts the RDS modulation level upward, and “RN” shifts the RDS
modulation level downward.

<Example 38> Decrease the 0.1-kHz digit
“DM_0 ; RU”

0.1-kHz digit Shift RDS modulation level upward

(22) Setting of the TRI Modulation Digit to Be Changed (“DR” Header)

Data isin the range 0 to 1, with the following meanings

@

DK meoedulation up/down (“T'U” and “TN" headers)

“TU” shifts the DK modulation level upward, and “TN” shifts the DK
modulation level downward.

<Example 39% Increase the 1% digit
“DR 0 : TU”
T
1% digit Shift DK modulation level upward

BK meodulation up/down (“BU” and “BN" headers)

“BU” shifts the BK modulation level upward, and “BN” shifts the BK
modulation level downward.

< Example 40 » Decrease the 10% digit
“DR 1 ; BU”

10% digit Shift BK modulation level downward
ME meodulation up/down (“EU” and “ED” headers)

“EU” shifts the ME modulation level upward, and “ED” shifts the ME
modulation level downward.

% Example 41 » Decrease the 1% digit
“DR_0 ; ED"
T e
1% digit. Shift ME meodulation level downward
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(23)

Z0 modulation up/down (*ZU"” and “ZN" headers)

“ZU" shifts the ZO modulation level upward, and “ZN" shifts the 20
modulation level downward.
<Example 42» Decrease the 10% digit

“DR 1 ,; ZU”

10% digit Shift Z0 modulation level upward

Note

In (19) to (22), the digit to be changed need only be specified one time before
a series a up/down operations, i.e., the digit need not be specified ezch time
such an operation is performed.

Special Settings (“SP” Headers)

The Model 3217 enables the special settings listed in Table 11-4 (e).

4

@

@

>

Clear all special settings (SP000)

<Example 43 » Clear all special settings
“SPO00”

Initialize begin and end addresses (SP0O()

<Example 44 Initialize begin and end addresses
“SPoo”

Set begin and end addresses {(SP01 and SP(2)

<Example 45 » Set begin and end addresses to 0
“SPo1 0"
Set end address to 99
“SP02 99~
Load/save (SP03 and SP04)
<Example 46> Load
“SP03”
Save
“SP04”
AF mode setting (SP11)
<Example 47 Set AF mode
“SP11”

In this mode, the frequency can be increased or decreased using the “FU”
and “FI)" headers, respectively. To leave this mode, use “SP16™.

To set the frequency step size, append the frequency step size.

“SP11 1.2KHZ” (Frequency step size: 1.2 kHz)
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AL mode setting (SP12)

<Example 48 % Set AL mode
llSPlz’!

In this mode, the output level can be increased or decreased using the “DU”
and “DI” headers, respectively. To leave this mede, use “SP10”.

To set the output level step size, append the output level step size.
“SP12 0.3DBU” (Qutput level step size: 0.3dB)
Special modulation setting (SP20 to SP286)

< Example 49 Setting SP23 (internal AM, external FM)
“SP23”

Pre-emphasis setting (SP30 to 33)

<4 Example 50 Setting the pre-emphasis to 50 ps
“Sp3g”

RDS special data setting (SP40 to 49)

<Example 51 Setting SP44 (RDS null data, 90°)
l‘SPM,,

AT Initialization (SP50)

<%Example 523 [nitializing the BK/ZO code scan time to 1 second
*SP50”
AT setting (SP51)
<Example 53» Setting the BK/ZO code scan time to a value in the
range 1 to 9 seconds (5 s in this example}
“SP51 57

Preset setting {SP70 to SP77)

< Example 54 Setting the preset to 100% (SP72)
118”2”

EQON mode initialization (SP30)

<Example 55» Initialization of the EON mode
“SP30”

Number of EON data initialization (SP90)

<Example 56 Initialization of the number of EON data (thereby
setting it to 8 times)

uspgon
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i®  Number of EON data setting (SP91)

<Exampie 57% Setting of the number of EON data to (1 to 99)
Setting of the number of EON data to 12 times
“SPo1 127

For details on these special functions, refer to Section 6.1, SPECIAL Keys.
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11.5.7 Query Program input Formats and Response
Table 11-5 (a)
Query
Liem Program | Response Message Response (WNote 1)
Message

RF frequency FR 7 FR 123.456E+6 123.456 MHz NR3
Output level LU ? LU 12.3DBI 12.3dByp NR2
FM modulation level FM ? FM 76.5E +3 76.5 MHz NR3
EBU/USA system TR ? TR 0 USsystem NR1
Pilot modulaticon level PM ? PM 43E+3 4 3kHz NR3
SK modulation: level Ut ? UT 25E+3 2 5kHz NR3
DK modulatior level DT ? DT 45 45% NR1
LE—!K modulation level BT ? BT 56 56% NR1
| 57.kHz pilot mod. level KT ? | KT 7.4E+3 7.4 kHz NR3
ME modulatior. level ET ? ET 69 69% NR1
Z0 modulation level T ? ZT 56 56% NR1
RDS modulatic 1 level RM ? RM 23E+3 2.3 kHz INR3
BK area identification code BC ? BC D b ASCH
Z0 zone signal /o4 ZC 5 5 NR1
RDS pattern RP 7 RP 4 4 NRI
AM modulation level AM ? AM45.6 45.6% NR2
FM medulation on/off FO ? FO 1 COn NR1
AM medulation on/off AQ? AQ 0 Off NR1
AF modulation n/off MD ? MD 1 On MR1
Pilot modulatio 1 on/off PT 7 PT 0 Off MR1
SK modulation »n/off SK ? SK 1 On MR1
DK modulation on/off DK? | DKO off NR1 |
BK modulation n/off BK ? BK 1 On MR1
57-kHz modulation on/off KD ? KD O Off MR1
ME medulation on/off ME ? ME 2 ME2 on NR1
Z0 modulation on/off Z0 7 Z0 1 On MR1
RDS modulatior on/off RD ? RD 0 Oitf NR1
SCA meodulatior on/off SC ? SC1 On NR1
INT on/off IM ? IMOQ Off XR1
EXT A, F on/off EA 7 EA 1 On NR1
EXT L, R on/off El. 7 EL 0 Off NR1
Internal moduletion frequency IN ? IN 1.0E+3 1 kHz NR3
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Table 11-5 (a) {continued)

Query
Item Program | Response Message Response {Note 1)
Message
Stereo mode SM 7 SM 3 SUB NR1
Pre-emphasis. PR? PR 1 25 ps NRI1
Recall address RC 7 RC 15 15 NRI1
Store address ST 7 ST 18 18 NRI1
Begin addres: BE ? BE 6 6 NR1
End address EN 7 EN 73 73 NR1
RF frequency varied digit DF 7 DF 3 1 MHz (Z 30 NRI1
%]giﬂw (<30 NR1
MHz)
Output level raried digit DL ? DL 1 1.0dB NRI1
Modulation li-vel varied digit DM ? DM 2 10 kHz (%) NR1
TRI modulation varied digit DR ? DR 0 1% NR1
Table 11-5 (b)
Query
Item Program Response Message Response rNote 1)
Message
All special coles Sp? SP15,73,1,3,2,4,6,1,1,18 | (Note 2) NR1
AF, L mode SP1 7?7 SP11 AF mode NRI1
Special modu ation Sp2 ? SP25 Eg(d'l‘ AM,INT NRI1
Pre-emphasis SpP3 7 5P33 75 us NR1
RDS special data SP4 7 SP40 RDS internal NRI
data, 90°
Begin addres: SPo1 ? SP 016 6 NR1
End address Spo2 ? SP 02 73 73 NR1
BK/Z0 scan t me SpP51 7 SP51 7 Ts NR1
Number of EON data SpPa1 7 SP91 11 11 NRI1
Mote: 1. Refer to Section 11,5.4 (a), Received Data Types

2. Refer to subsection (5) below, All Special Code Query.
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Tte query commands enable you to determined the current setting conditions by
appending a “?” onto the commands given in Table 11-4.

Several examples of queries and responses are given below,
(1 Determining the current RF frequency (NR3)

<Example 58 “FR?”
Response: FR 123.466E+6 (123,456 MHz)
(2  Determining the current output level (NR2)
<%Example 593 “Lu?
Response: LU 12.3 (12.3dByp)
(3}  Determining the current BK area identification code (ASCII)

<Example 603 “BC?”
Response: BC D

(4)  Determining the current AF modulation onfoff status (NR1)

<(Example 61> “MD?"
Response: MD 1 (AF modulation on)

(5)  Determining all the current special codes

<FExample 62%» “Sp 77
Response: SP15, 73, 1, 3 2, 4, % 1, 1 18
f 1’: &L x]; & & O 35;7 ;IS; A

(:  Begin address (15)

(2 End address (73)

. A mode (AF mode)

#: Special modulation (INT AM + EXT FM)
%:  Pre-emphasis (50 ps)

®: RDS special data (RDS null data, 90°)

7:  BK/ZO code scan time (6 8)

@:  SCAN on (option)

@:  EON mode address link

@: Number of EON data {18 times)
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11.6.1

RDYS Data Format

Tt e Model 3217 can read or write RDS data in response to RDS commands.

RL'S Related Commands

(1

(2)

RDS Pattern Up/Down (“NU” and “NN” Headers)

The “NU” header increments the RDS pattern, and the “NU” header tlecrements
the RDS pattern.

<Example 63%» Incrementing of the RDS pattern
‘lNU”

< Example 64 % Decrementing of the RDS pattern
L‘NN,,

Setting o f the Number of RDS Response Data (“WI1" Header)

This is the setting of how many RDS data are included in a single response to the
“AD?” and “DI?" commands.

<Example 65% With a setting of “WI 1”7 the responues are as
follows.

(I’ Response to “AD?

AD 0 DILM
AD 1 DLM
AD 2 DLM
AD 3 DLM

S

“DLM” indicates the delimiter.

@ Response to “DI?7”

DI #C201, 30260, #HO000, $HO188, HHET00, #H0Z243, #H5244, §H0:8A DLM
£C201, 026D, sHOO0L, £H0021, 4H2244, 110015, $#H3320, HO3FR DIM
80201, #626D, FH000Z, #HOZEA, #HB688, ¥HO 105, §HS445, $HCLFE DLM
#C201, 40260, #0003, #H0353, EHAACL, #HOOSE, §H5354, £HOTES DLM
#FFIE, 8FFFE DILM

<Example 663 With a setting of “WI 3” the responses are as
follows.
(I Response to “AD?”
AD 0,1,2 DLM
3, 65535 DLM
“DLM” indicates the delimiter.

o

Response to “DI?”

D1 #2010, #0260, fU0D00, $HOL198, NETHO, #HO243, 215244, £HOZEA
LEC201, £028D, sll0001, BII0021, tH2244 , #H00 15, #H5320, #HO3FB
CBUZ0L, #026D, aHO00Z, #HOZEA, 4HB688, #0105, #15445, #II01FS DLM

FC201, 5026D, $HO003, 10353, BHAACC, #HDOSE, 415354, SHO1ED
. S¥FFF, #FFFF LM
11-28



(3)

4

RDS Data Group Number Setting (*GR” Header)

This is the setting of the RDS group number for group RDS data setting and
querying for “DA” or “DA?".

<Example 67> Response to “GR 0;DA?”
DA #0201, #026D, $HO000, ¥HO198, #HET00, £H0243, H115244, KI284 DIM

* The group RDS data No. 0 data is returned.

<Example 68> Data setting by the “DA” command

"GR 1024;DA #C201, #026D, KHO000, #HO198, #HE700, #H0243, #H5244, #HOZ8A™

* The group RDS data No. 1024 (GPIB mode) is set.
Commands related to setting and changing of RDS data

(4) through (9) described below are commands related to setting and changing
RDS data.

Setling and changing of RDS data is not valid for standard internal data and user-
defined data because the data is from internal ROM.

RDS Pattern Setting {“LN" Header)

This command changes the currenl selected pattern data length (GPIB mode
only).

<Example 69> “LN 3”
an

€ When the group address data is longer than the set value

Memory contents before executing the command:

$HOJ00, #1000, #HO002, §H0003, #H0004, $HO0OS, #HFFFF

[ Address data end mark

Memory contents after executing the command:

BHOO00, #HOOO01, $H0002, RHFFFF
~ T Address data end mark

] #HFFFF (address data end mark} is written after the number of data
specified by the “LN" command.
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(5)

(8)

(N

(Z2 When the group address data is shorter than the set value
Memory contents hefore executing the command:
#HO0001, #HFFFF
Address data end mark

Memory contents after executing the command:
#HO0001, #H0000, #H0000, #HFFFF
Address data end mark
] #HOO000 is written at the address data which is the number of data
specified by the “LN” command from the currently set address end
mark, after which #HFFFF (address end mark) is written.
RDS Data Setting (“DA” Header)

This command sets the RDS data of the currently set group RDS data numiser (for
GR1024 to 1535 only),

Group RDS
Data Number
0 to 511 Standard internal data « Valid for “DA?" only
512 to 1023 User-defined internal data +« Valid for “DA?” only
1024 to 1535 GPIB data +— Valid for “DA” and “DA?”

Refer to setting €< Example 68% .
DS Data Number Setting (“AD” Header)
‘This command sets the group address data of the currently selected pattern {(GPIB
node only).
<Example 70» “AD 0, 1, 2, 3"
“4, 5, 9999”
Address data end mark

'The data is set after the command header, separated from the group RD3 data
number to be set by either a comma (,) or a delimiter (LF). At the end, if a value
yreater than 1535 (the maximum value, #H5FF, of the GPIB mede group RDS
dlata number), this will be interpreted as the address data end mark,

ISON Address Data Setting (“ES” Header)

““his command sets the EON address data of the currently selected pattern (GPIB
only).

ZExample 71» Setting of the group RDS data number 1050 as the
EON data.

“ES 1050”

Direct RDS Data Setting (“*DI” Header)

"’he data to be actually sent as RDS data is set directly (only usable for the CPIB
rnode pattern 0).

"'here is not guarantee as to the group RDS data contents of the currensly set
troup numbers 1280 to 1534 when this command is used.
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(9

<Fixample 72>

TODLEC2GT, #0260, 410000, sHOTOS, HHETO0, 2110243, S15244, 510284
, 70201, #026D, 5HO00T, #HO021, 112244, $H0015, 245320, #HO3FR
LHCZ01, 8025D, #0002, #HOZEA, RUG68], #H0105, #H5445, #HOLER

#C201, 026D, 0003, 100353, §UAACE, 410056, £115354, §HOLE9
CAC201, 5026D, #N4001, sH02CH, $117402. 10329, #11C8RND, £HO013
. BEFFE, #FFFF "

P Direct RDS data end mark

® Data is received in groups of 8 data.

° At the end of data, if the first data a group is #HFFFF, #HFFEF, this is
taken as the data end mark,

. The above setting writes the set data into group RDS data numbers 1534 to
1530.

] As a result of the above setting, the GPIB mode pattern 0 address data is as
follows.

#HOSFE, #HOSFD, $BOSFC, #HOSFB, #HOSFA, #HFFFF

F.ON Data Setting (“DE” Header)

The data to be actually sent as EON data is set directly (only usable for the GPIB
mode pattern 0).

<Example 73»

" DE #C201, #026D, #HO000, #HO198, #HE700, #H0243, $H5244 #HOZ8A”

L Data is received in groups of 8 data.
o The above setting writes the set data into group RDS data number 1535.

L As a result of the above setting, the GPIB mode pattern 0 EON address data
is as follows,

HHOSFF (153 5)
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11.6.2

RL'S Related Query Commands

(1

(2)

(3

(4)

(5)

(6)

(7)

Querying the Number of RDS Response Data (NR1)

<Example 74 3 “WI?”
Respanse: WI 3

Querying the Group RDS Data Address (NRI)

< Example 75 “GR?”
Response: GR 1030

Querying the RDS Data Length (NR1)

< Example 76 » “LN?”
Response: LN 12

Querying the Group Address Data (NR1}

< Example 77% “AD
Response: AD 0,1, 2, 3, 4, 5, 65535
Address end nark

Querying the Group RDS Data (ASCII, hexadecimal data)

< Example 78 & “DA?

Response:
DA #C201, #026D, $H0000, #HO188, 4HET00, #H0243, #H5244, #HOX8A
Querying the EON Address Data (NR1)

<Example 792 “ES?”
Response: ES 511

Querying the Direct RDS Data (ASCII, hexadecimal data)

< Example 80> “WI3 DI

Response: " )| #CZ201, $026D, fHOO00, RHOL98, HE700, #110243, $115244, #0284
,BC201, #026D, FHOO0T, #180021, #H2244, 710015, #H5320, RHOSFB
L EC201, £026D, H0002Z, EHOZEA, #IIG6KS, #0105, §H5445, $HOIFR ~

" EC201,#026D, #lI00O3, #HO353, #HAACC, #HOOSE, £H5354, tHOLES
L #C201, 026D, #114001, #H02C6, 217402, #H0329, £108R0 . 110013
, 3FEKE, EFFFF

Lotanhoy
L Direct RD5S data end mark

e Data is received in groups of 8 data

. At the end of data, if the first data a group is #HFFFF, #HFFYF, this is
taken as the data end mark.

L The number of data included in one statement will depend upor the “W1”
command. {For example, for “W13" 3 group RD)S data are sent.)
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(8)  Querying the Direct EON data (NR1)
<Example 81 » “DE?”

Response:
7 DE £C201, 7026D, §HODOG, SHO198, LHET0O0, $HO243, FHA244, 51102847
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11.6.3 GPIB iind RDS Data Query Commands
° There are two methods available of querying RDS data via the GPIB.

()  Separate querying of group address data and group RDS data as stored in
ROM memory.

(b)  Querying of the actually sent data.
(a)  Method of Separately Querying the Group Address Data and Group RDS Data

(1)  Group Address Data Query

GPIB command: ADdress?
Example: Using the PC-9801 with N88BASIC
Program:
10 ADDR=1
ZO0 DIM DTS (256)
30 PRINT @/—\DI')R;"BP 1 WI 10 ; IL.N?”
- E;eck of no. of data
Number of data in one s.atement
Selects RDS pattern |
40 L "NE INPUT @ADDR :MAXS
50 MAX=VAL (MAXS$)
60 *RDS. I.LOOP
70 PRINT @ADDR;” AD?”
T GROUP ADDRESS DATA request
&0 IFOR T = | TO INT ((MAX+1) . 710)
90 L NI INPUT @ADDR:DTS$ (1)
LOO PRINT DTS (1)
I 10 NLEXT I
120 LMD

Results of execution:

D78 (1) =XXNX, XXXX, XXXX  coeomreee . XXXX
B e L 10data
]' —————— GROUP RDS DATA number
D7E (2) =XXXKX, XXXX, XXXX, ---0nnee , XK AKX

DS (X)) =XXXX, XXXX, 65535

\— T Date end mark {FHFFFF)
MAX-th data
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(2)  Group RDS Data Query

GPIB command: DA?
Example: Using the PC-9801 with N88BASIC
Program:

ADDR=

DIM DTS (512)

FOR I= 0 TO 511

PRINT @ADDR;”JER" +STRS$ (1) +7 ;DAY

GROUP RDSN[I;%~ T'A request
RDS data number setting

LINE INPUT @ADDR:DTS$ (1)

PRINT DTS

NEXT 1

Results of execution:

- Information word
’—\ Check word
DT (0) = xxxx, XXXX, xxxx, XXXX-ooo
Data 1 Data 2
............ Cxxxx, XXXX
Data 4
DT (1} = xxxx, XXXX, xxxx, XXXX -
Data t Data 2
---------- , XX XX, XXXX
Data 4
DT (511) = xxxx, XXXX, xxxx, XXXX- -
Data 1 Tata 2

------------ ,oX XXX, XXXX

Dala 4
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(M Query of Actually Sent, RDS Data

GPIB command: DI?
Example: Using the PC-9801 with N88BASIC
Program:
10 ADDR=1
20 DIM DTS (2586)
30 PRINT @ADDR:;” RP 1 ;WD %:LN?”
L Check of data length
Number of data in one statement
RDS pattern satting
40 LINIL INPUT @ADDR ; MAXSE
50 MAX=VAL (MAXS$)
60 *RDS. LOOEP
70 PRINT @ADDR;” D197
T Directdata request
850 FOR I = 1 TO INT ( (MAX+1) ,72)
90 LINE INFUT @ADDR:;DTS (1)
100 PRINT DT$ (1}
110 NEXT |
120 LEND
Results of execution:
DT (1) =x xxx, XXXX, xxxx, AXXX------ X XXX, XAXXX
1at data
XX XX, XXXX, xxxx, XXXX------ N X XX, XAXXX
2nd data
DT (2) =x x XX, XAXX, Xxxx X, XEKXX:ee--- XXX, XAXXX
3rd data
XX XX, ANXX, X xxx, XXAX-. --- XX n X, XKRAX
. 4th data

DT (X) =¢HFFFF, #HFFFF

Data end mark
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1.7

11.71

Status Byte Register

Status Byte Register Contents

To read the contents of the status byte register, either use the IEEE 488.2 common
comriand “*STB?” ar perform a serial poll.

Table 11-6
Bit Name Meaning
—
7 Not used.
6 RQS or MSS IEEE 488.2 master status summary bit
5 ESB IEEE 488.2 standard event status register
summary bit
4 MAYV IEEE 488.2 output queue summary bit
3
2 Not used.
1
0 ESB Error status summary bit
L RQS/MSS summary bit
Bit 6 of the stutus register has two meanings, which depend upon the method of
access.
(1) RQShbit
When access is performed by means of a serial poll, this bit indicates to the
controiler that the Model 3217 has driven the service request control line
true. This bit is cleared when the controller completes the serial poll.
(2) MSShit
When access is performed by means of the commen IEEE 4882 “*STB?”
command, this bit indicates that the Model 3217 has a reason to issue a
service request.
In contrast Lo the RQS bit, the MSS bit, is not cleared at the completion of
the serial poll, and therefor always indicates the latest status.
L MAY summary bit
This bit indicates that there is character string data in the output waiting buffer
of the Model 3217 which can be output. By specifying the Model 3217 as a talker,
it is possible to read out the character string data from the output wait buffer.
° Error status summary bit

This indicates that a unique Model 3217 error has occurred.
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11.7.2  Servic?Request Enable Register
This is an 16-bit register which sets the summary bit corresponding to the status byte register,
as specified in IEEE 488.2.
When the service request enable bit is “1”, a service request is issued by the Mode!} 3217
to the :ontroller when the bits of the status byte register indicate that an SRQ factor has
occurred.
The service request enable register is set by the common [EEE 488.2 ““SRE” command,
and can be read out by the common “*SRE?” command.
Note that bit 6 is not used.
This riegister is cleared when the power to the Model 3217 is switched on, and when the
commeon IEEE 488.2 command “*CLS” is issued.
11.7.3  Stand:rd Event Status Register
Table 11-7
Bit Name Meaning
15to 8 Not used.
PON (power on) Set to 1 when power is switched on.
URQ (user request) {Does not occur with the Model 3217.)
CME (command error) Header could not be interpreted.
IEEE 488.2 syntax error (e.g., numerical
expression format)
4 EXE (execution error) Range or mode error.
DDE (device dependent | (Does not occur with the Model 3217.)
error)
2 QYE (query error) Out.put.gueue is empty or a queue overflow has
occurred.
1 RQC (request control) (Does not occur with the Model 3217.)
0 OPC (operation Set to 1 when command execution is completed.
complete)
These :ire read out by the common IEEE 488.2 command “*ESR?”.
11.7.4 Standard Event Status Enabie Register

The ESB summary bit is set (made true) by the logic sum of the standard event status
register bits 16 bits),

This is set by the common IEEE 488.2 “*ESE” command, and can be read out by the
common “*ESE?” query command,



11.7.5 Er-or Status Register

Ttis is a register that is unique to the Model 3217, and is used to indicate an error
coadition which could occur, for example, when improper GPIB command data is
encountered.

It s read out either by the “*ERR?” query command, and is cleared simultaneously with
this query operation.

Table 11-8 Error Status Register

Bit Name Meaning and Examples of Errors
15t0 11 Not used.
10 Other data error Error than types listed below.

9 {FM) total data error ¢ MU(FM=99.9kHz)

Attempt to increase FM deviation from 99.9
kHz.

8 (FM) RDS data error ¢ RM11KHz
(RDS maximum modulation: 7.5 kHz)

7 (FM) TRI data error ¢ KT8 8KHz
(TRI maximum meodulation: 7.5 kH:)

6 (FM) Pilot data error ¢ PMI0.1KHz
(Pilot maximum modulation: 10.0 kHz)

5 (FM) MAIN data error |® FMI100KHz
(FM maximum modulation: 99.9 kHz})

4 AM modulation error ¢ AM61PCT (F‘requenc{: 100 MHz)
{(Maximum AM modulation =80% for 500
kHzto 1799 kHz only)

3 SPECIAL data error e SP35
{Special 30s commands up to 33 only)

2 Preset data error # ST5 (begin address: 10)

(Storage outside range bounded by begin
and end addresses)

1 Output data error ¢ LU150DBU
(Maximum output range: — 20 to 12¢ dByu)
¢ Frequency data error ¢ FRi000MHz

¢ FU (when frequency = 140 MHz)

11.7.6 Error Status Enable Register

The ESB summary bit is set (made true) by the logical sum of the bits of the error status
register. This can be set by the “ERE" command and queried by the “ERE?” query
cormm:nand,
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1.7.7

S1atus Register Architecture

Fig. 11-4

- POWER ON
- USER REQUEST
SRR COMMAND EREOR
RN - EXECUTION ERROR
Do -+~ DEVICE DEPENDENT ERROR
.- QUERY ERROE
- REQUEST COMTROL
- OPERATION CONTROL

(TG HAT 70 STANDARD EVENT STATUS REGISTER
T [ " Outputstatus using [*ESR?].
,,,,,,,,,,,,,, L&

5 .............. T.&

% .............. b & )}

Al 1. &

| &
L |&
B | STANDARD EVENT STATUS ENABLE
: (7843470 REGISTER
Set mank using [*ESE],
Qutput status using [*ESE?)
e | QUERY NOT EMPTY
\ : g e Out'put queus
ROS . ERROR STATUS FEGISTER
7 4 5 |ESB |MAV | 3 | 2 | 1 |ERR | STATUS BYTE REGITSTER
{ Output status using a serial voil
i HaS (or by (*STB?)).
&
g1 &
= &
gl &
A &
S &
........... &
SERVICE REQUEST ENABLE REGISTER
f? 5 4 4] 3| 2 | | O | Setmaskusing("SREL
Output status using [*SRE?).
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............................................................................................................ RESERVE

P e s TR [ Other data error

: T e e {FM) total data error
- (FM)RDS data error
- (FM)TRI data error

AR RRLEE AR . EER (FM) pilat data error
- (FM) MAIN data error

feen Mme s caneeoomamemenans s AM modulation data error
R S———— SPECLAL data ceror
: s Preset data error
. - Output level error

- Frequency date error

15 - 111101 9} 8y 7] 6] 5} 47 3} 2| 1| 0] ERROR STATUS REGISTER

] Output status using [ERR?1.
______ Lo

,,,,,,,,,,,,, &

............ &t

..... &

.............................. &

[NURUTON FURRURRUN PSS NN IO &
T O O R S &
'g ,,,,,,,,,,,,,,,,,,, b &
Bo (b b &
S &

.............. &
......................................... <z @y
..................... | &

4y 3| 2 ! E] ERROR STATUS ENABLE REGISTER
Set mask using {ERE).
Cutput status using {ERE?].
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IEEE 488.2 Common Commands and Queries

Of the control and query commands (e.g., checking for the existence of data) sent from
the controller to various equipment, there are a group of commands, known as common
com.nands, which are not equipment speeific. These are shown in Table 11-9.

Table 11-9 Common Commands and Queries

Syst:m Data Commands and Queries

*IDM?

Equipment ID e g., (manufacturer, model)

Internal Operation Commands and Queries

*RIT
*TS17

Equipment initialization

Query of self test results

Syncing Commands and Queries

*OPC

*Ope?

WAL

Set the LSB of SESR (bit 0) after all currently executing operations
are cormpleted.

Respond with an ASCII “1” after all currently executing operations
are completed.

Execute the command following *WAI after all currently ececuting
operations are completed.

Stati.s and Event Control Commands and Queries

*CLE

*ESF
*ESE?
*ESH?
*SRE
*SRE?
*STH?
*RCI
*SAV

Clear status byte and related queues (with the exception of the
output queue).

Write into the standard event status enable register.

Read out the standard event status enable register.

Read out the standard event status register.

Write into the service request enable register.

Read out the service request enable register.

Read out the status byte and MSS bit without executing a serial poll.
Recall panel conditions from memory address.

Save panel conditions to memory address.
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*IDN? (Identification Query)
This reads out the manufacturer and model of the equipment.
Response: “LEADER_CORP, MODEL._3217, 0, V1.0"

LI

\‘-,/: K _/

(1
;' Manufacturer's name

@:  Model number

@0
{@):  Software version
*RST (Reset Command)

This command resets the equipment to the condition it is when power is applied,
with frequency, output level and other data being cleared to the initialized values.
The GPIB status remains unchanged, however.

¢ RF frequency: 90.000 MH=

® Qutput level: +80.0dBp

¢ FMdeviation: 65.5 kHz ¢ FM modulation:. On

® Pilotdeviation: 7.5 kHz ¢ Pilot modulation: On

® AM modulation; 30% ® AM medulation:  ON

¢ AF modulation: On

® Internal modulation: On (internal modulation frequency: 30 11z)

® Sterec mode MAIN

¢ TRI ¢ EBU system

{EBLU) ¢ SK modulation off ¢ SK deviation: 3.5 kHz
® DK medulationon ¢ DK modulation; 30%
¢ BK modulationon ® BK meodulation:  60%
¢ BKcode A
(USA) e 57-kHz modulationoff ® 57-kHzdeviation: 35kHz

¢ ME modulation on ¢ ME medulation;  60%
¢ Z0O modulation on ® 70 modulation:  30%
¢ Z0code: 1

¢ RDS modulation: On ¢ RDS deviation: 2.0 kHz.

® RDS pattern: 0

¢ Special modulation: OIf (SP20)

¢ SCA modulation: Off (SP80) (Option)

¢ Pre-emphasis: Off (SP30)

® Recall: off ® Store: (0553

® Begin address: 0 ¢ End address: 99

® Current address: 0

® Function mode: FREQ (kHz)

¢ MOD display: FM (kHz)
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10

11

12

13.

14.

15.

e TRI/RDSdisplay: RDS pattern

¢ Digit cursor: Lowest digit of frequency

® Preset: A: 30dBp, B: —~20dByu
*TST? (Self-Test Query} (NR1)

This outputs the results of the self test (RAM write test).
0. OK

1. Problem detected

*QPC (Operation Complete Command)

This command sets bit 0 (OPC) of the standard event status register to 1 each time
an eperation such as frequency setting is completed (0, 1).

*QPC? (Operation Complete Query) (NR1)
This command cutputs the status of bit 0 of the standard event status register.

*WAI (Wait-to-Continue Command)

This command causes execution of the command following the *WA!l command
after the currently executing operation is completed.

*CLS (Clear Status Command)

This command clears all bits of the status byte, the event status register, and the
event status enahle register.

*ESE (Standard Event Status Enable Command)
This command enables the standard event status register (0 te OFFH).
0: Masked (initialized value)

*ESE? (Standard Event Status Enable Query) (NR1)
This command cutputs the contents of the standard event status register.

*ESR? (Standard Event Status Register Query) (NR1)

This command cutputs the contents of the standard event status register, clearing
the contents as output is performed.

*SRE (Service Request Enable Command)
This command enables a service request (0 to 0OFFH).

(Initialized value: 0)

*SRE? {Service Request Enable Query) (NR1)

This command outputs the contents of the service request enable register.

*STB? (Read Status Byte Query) (NR1)
This command outputs the contents of the status byte register.

*RCL (Recall}

This command recalls panel conditions from a memory address (0 to 99).
*BAV (Save)

This command saves panel conditions to a memory address (0 to 99)
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Geneial Mode! 3217 Commands and Queries

Of the control and query commands (e.g., checking for the existence of data) sent from
the ccntroller to various equipment, there are a group of commands, known as general
Mode ' 3217 commends and queries, which are specific to the functions of the Model 3217,
This :.re shown in Table 11-10.

Table F1-10 Model 3217 General Commands and Querics

EF.E Write into the error status enable register.
ELE? Read from the error status enable register,
EFR? Read from the error status register.

ND Clear the output queue.

HI:ADER Set the heuder to on or off.

1. ERE (Error Status Enable Command)
This command enables the error status.
2. ERE? (Error Status Enable Query) (NR1)

This command outputs the contents of the error status enable register, clearing
the contents as output is performed.

3. ERR? (Error Status Register Query) (NR1)
This command outputs the contents of the error status register.
4, ND (New Data)

This command clears the output queue, enabling the newest data to be output
after the next query command.

5. HEader

This command establishes whether or not a header is to be added to the response
to a query command.

“HE 0 Header off

“HE 1™ Header ¢n
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11.10

GPIB Command Hierarchal Structure

The Model 3217 can be set via the GPIB using either of the following two methods.
q¥, Settings by means of direct command codes {commands enclosed in square
brackets, [ ], in the GPIB hierarchal diagrams).

Settings made by means of direct commands enable a small number of characters
making up the commands enclosed in square brackets and data values to be used
in making settings.

2)  Settings using the hierarchal structure (commands above the square brackets, [ ],
in the GPIB hierarchal diagrams).

Settings made using the hierarchal structure use commands that are made up of
characters contained in the meaning of the commands, thus aiding in ach eving a
structured understanding of command groups.

<Example® Direct commands Hierarchal commands
D RF frequency shiftup FU FREQ:UP
2 AM modulation
level up AU MOD:AM:UP
@ SK modulation
level setting UT 4.5KHZ MOD:DEV:TRI:SK:DEV 4. 5KHZ

> DK modulation
level setting DK 20PCT MOD:DEV:TRI:DK:DEP 2CPPCT

Hierarchal commands are set by the character strings shown in the following
sections, in which the upper-case portion of the commands indicate the shorten
forms of commands, which is the minimum usable length of the command.
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11.10.1 RF Frequency

FRequency
[FRI]
L Frequencydata (0. Jtw] 40. 00 0MIHI2)
SR
——:DIlgit (Frequency)
[DF]
UP/DOWN digit (Oto4)
?
l—w:UP
[FUj
L— :DOwn
[FD]

11.10.2 Qutput Level

I EVel

[LU]J

Outputlevel (— 2 0. Otol 26. O0dByu)
— 7

——:DIlgit (Level)

[DL]

‘—':UP/{)OWN digit (0to 2)
?
UPpP

[DU}
—— : DOwn
[DD]
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11.10.3 Modulation

MODulation

[MD]
L1 /0 AF modulation ONOFF
?
——Digit (Mod)
[DM]
‘——l:UP/DOHN digit (0 to2)
o
- DEPLh
[AM]
L . MOdulation
{AO]
K_I: 1 /0 AMmodulation QI /OFF
)
—— Modulation (0t080.0%)  (RF:500k tc1799kHz)
;evel (DteB0_0%) {other frequency than above range)
—: UP
(AU]
L—:DOwn
[AN]
L—— :DEViation
[(FM]
Frequency deviation (Qto9 9. 9 kH z)
—
—— - UP
[MU])
—— : DOwn
(MN]
—— :MOdutlation
[FO]

T 1 /0 FM modulation ON/SOFF
?

—— :STereomode

[SM]
Stereo mode (0to3)
9
—-:PReemphasis
[PR]
\—|-: Pre-emphasis {0t03)
?
——: P11 1ot *
[PT]
——— : TR 1 *
[TR]
-—: RD s *
ERD]
— : 5C a *
[SC]
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11.10.4 Pilot Modulation

MOD:DEV:Plloczt
(PT]
L 170 Pilot ONOFF
?
—— :DEViation
[PM]
| Frequency deviation(Q o1 0. O kH z)
R
———: UP
[PU]
——— : DOwn
[PN]

11.10.5 TH

MOD:DEV: TR
"TR]
L

[ 0

?
DI g i
[DR]

(EBu)
S K
[SK]

T

L—: K

[DK]

T

(EBuUS a)

t (TRI

)

l—EUPmowN digit (0w 1)
?

170 SK ON/OFF
?

:DEViation

[(UT]

?
:DEP1
[(DT]

11-49

Frequency deviation (Dte7. HkHz)

?

h

-2

:UP
[UU]d
:DOwn
[UN]

10 DK ON/OFF

Modulation level {Qto 4 0 %)

O

[ruj

DO wn

[TNI



L—: B K
[BK]

170 BK ON/OFF
?
:DEP LA

[BT]
Lj—— Modulationlevel (Qto 8 0 %)
M
— - U P
[BU]
L :DOwn
[BNI]
— : COde
{BC]

LT::CMe (AtoF)
7

——: T Ime s
[SA]

BK./Z O codescantime
(1to9)
‘?

L .SCAnon
[S0O]

L /70 BK/ZO code
scan ON/OFF
{USA) 7

- KD
{KD] {57 k)

LEEI/O KD ON/OFF
?
:DEViation

[KT]

Frequency deviation ( O to 7. 5 kHz)
o
:UP
[KU]
:DOwn
[KN]
——: ME
[ME]

LFEO/l/z OFF/ME 1. /ME 2
?
“DEPth

[ET]
Modulationlevel ( Jto 8 0 %)
o
:UP
[ET1]
:DOwn
[ED]
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L— 70
[z O]

L—~]EEI/O 70 ON/OFF
‘?
:DEPth

[zT]

‘—1—— Maodulation level {0 to 8 O %) when ME is off
(Oto4 0%)whenMEison

N

— U P

IVASH!

——: DOwn

[ZN]

—: COde

{Z2C]

?

L — T Ime
[sA]

BK 7 (O codescantime

{lto 9)
L“ 9
:SCAnon

[s0Ol

1.0 BKZQ code
scan ON/OFF 9
?
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11.10.6 R3S

MOD:DLEV:RDs

[RD]
L 1.0

7

RDS

[RM]

?
:UP

DO

cPAttern

[RP]
L

Patter
‘7

SUPp

1 DO

: I N

[ER]

Frequency deviation (0 to 7 .

ON/7OF

L . DEVialion

SkHz)

[RU]

W I

[RN]

n NO. (Otol 5)

[NU]

wn

[NN]

Formation

:LENg¢th
[LN]
Data length (1 to 255)
Q

:ADdres s
[AD]
Group address data
?

“Wildeth
(WI )
L‘: No.ofdatasent (] to 6 4)
2

cGRoupaddress
[GR]
Data address
?
cDA L a
[DA]

‘—I: Group RDS data
7

DIl rcetdata
TD1]

LT::DhatRDSdam
<7

cSWitceching

{EON on group type 14B)
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:TlIme s
[EO]
‘—EEON no.ofdata (1409 g)
?

—: ADdress
[ES]

LE EON address data
?

—:Directdata

[DE}
l—E Direct EON data
11.10.7 S(ZA Modulation {Option) ?
3C a
[SC]
L—l:l "0 SCAN modulation ON, QF F
?
11.10.8 Internal Moduiation
INTernalmod
[1M]
L———‘r—-l 0 Internal modulation ON QO F F
e 7
L—: FRequency

[1N]
L Internal modulation frequency
(30, 100, 400, 1k,

— 6. 3k, 10k, 15kHz)
11.10.9 Extzrnal Modulation
I"'X¥ternalmod
[EM]
L : AF
[EA]
\——————[:1/0 ON/QOFF
2

L LR
[EL]

\————[:1/0 ON/OQFF
?



11.10.10 SFECQAL

SPecial
[SP]
L

Special codes

b— 7 (All data)

-—— 017 (Begin address)

02?7 (End address)

17 (0=Aoff,1=AF, 2=AL})

11?7 (AF frequency step size)

12?7 (AL level step size)

27 (Special modulation) 20 to 26
37 (Pre-emphasis) 30 to 33

47 (RDS special data) 40 to 49
517 (BK/ZO code scan time)

67 (SCA 0=0fT, 1=0n) {Option)
87 (EON link mode)
917 (Number of EON data)

I TTTTTT

11.10.11 Preset

STore

(57
 E—

Store address (0 to9 9)

RECall
[RC]
L Recalladdress (0t 9 9)
?
up
[LI] Address UP & RECALL
DOwn

[LD] Address DOWN & RECALL

BEginaddress
[(BE]

1_‘: Beginaddress (0 to 9 9)
7

fi'Ndaddress
TEN]

‘—': Endaddress (0 t09 Q)
O



11.11  Sample Programs

11.11.1 Sample Program 1

420
430
440
150
460
470
180
460
500

I3
'
»
r
[
?
»
?
’
El

C
D
S
I

I
W

’
H
»
?
2
r
»
»
»
»
Il
2

G
G
P
C
P
P

®

£

»

® Direct mode (“DI” command) RDS data setting
o Personal computer: NEC PC-9801 with N88BASIC + PC-9801-28N (GPIEB board)

k ok ok ok ok ok sk sk sk ook ook ok ok ok ok sk sk ok ok ok ok ok sk ok ok sk ok ok ok ke ok
*

* Meodel 3217 GPIB Sample Program
* No. 1 RDS Data Set
*
*
*

*
*
S
*

RIS Data Setting Using the Direct Mode *

% ok ok ook ok sk ok ok sk ook sk ok ok ok sk ok oK ok sk ok ok ok ok ok ok ok sk ok ok ok

—————————— [NITIAL SET --——-—--m——
ONSOLE 0,24:CLS

[M RDSDI$(512, 8}
G=1 "Model 3217 GPIB address (Note 1)
SET 1 FC‘ ‘Interface clear
SET REN *Remote enable
BYTE &H11: 'Device clear (Note 2)
———————————— MAIN ROUTINE ~———
RINT @SG:”SPO00;FR 95.8MHZ;LU 70DBU;MD 1;FO 1;PT 1;IN 1KNZ;SP72;TR 1;RD1;SP43;RP 07
SF000 Clear &ll special functions ( Note 3 )
FR958MHZ  Frequency: 95.8 MHz
LU 70DBU Output level: 70dBp
MD1 Modulation on
FO1 FM modulation selected
PT1 Pilot on
IN LKHZ Internal modulation: 1 kHz
SP72 SP72 preset
TR1 EBU system TRI selected
RDO RDS off (until data is set)
SP43 RDS GPIB mode selected
RPO RDS pattern 0
OSUB *RDsDI 'Send RDS data (Note 4)
OSUB *RDSEON Send EON data (Note 5)
RINT @SG;"RD 17 RDS on (Note 6)
LS
RINT "Prss Q to send EON data”

RINT "Pr:ss E to end program”

A NP WATT
K- [NKEYS ) Note 7
[F < - "Q” THEN PRINT €SG: ER” "Pressing Q sends EON data.
IF F <& "E7 THEN #KINP WAIT "Pressing E ends the program.

ND
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510'

520 7

530

540 7
hh

* %k L)IR - CT (_zROUP RDS‘ DATA L
* K RDS Data Setting Usmg the Dxrecl Mode ® k

560 °

570
580

B30

"-oieoo = GROUP RDS DATA SEND —— — ——— -
+#RDSDI

" % % % Read sample data.

RESTORE «GROUPRDS
[MAX=0
*RDSPILOIP
FOR [=0 TO 7
READ RDSDIS(IMAX, 1)
NEXT [
IMAX=TMA+]
iF RDSDIS(IMAX-1,1) <> "HHFFFF” THEN *RDSDILOOP

’IMA)(:[MAJC—l 'Number of data to be sent

"k *  Send Istdata

RDSDT$ :"D[ ”+RDSD]$(0,0) ’Header + lstdat_a
FOR J=1 TO 7
PDSOTE = RDSDT$+7, "+RDSDIS(0, J)
NEXT .
PRINT @S(:;RDSDT$
?RiNT RD:DTE

: * *  Send n-th data.,

FOR I 1 TO IMAX-1
1 DSDT$=RDSDIS(1, 0)
FOR J=1 TO 7
RDSDT$-ROSDTS+RDSDIS(L, J)
NEXT J
PKINT @SG:RDSDTS
PRINT RDSDTS
NEXT |

* K Send RDS data end mark.

?

PRINT @SG ;" #IFFFF, §UFFFF™
PRINT "plIFFEF, #IFFFF”
RETURN
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990

1000
1010
1020
1030
1040
[050

1060

1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180

*
»
2
r
+

*RDSEON

?

* *  Rezdsample data,

b

RESTORE *GROUPEGNDATA
FOR =0 TO 7

READ ROSDTS( )
NEXT 1 ‘

"# #% Send EON data.
RDSDT$="DE "+RDSDT$(0)
FGR . =1 TO 7
RDSDT$=RDSDT$+RDSDTS(J) 'Generate character string to be sent.
NEXT J

1196

1200
1210
1220
1230
5000
5010

5020

5030
5040
2050
a060
5070
5080
H0%0
0100
LI10
5120
5130
5140
5150
5160
2170
5180
5190
5200
5210
5220
5230
5240
pYAIY
5260

PRINT @S5(:;RDSDTS "Send data.
PRINT RD:ODTS 'Send data.
RETURN

Tokode sk sk o sk ok ok ok sk ok ok ok ok sk ok kook ok ok ook ok ok ok Xk

"ok ok Group RDS Data Table * kK
*GROUPRDS

DATA #0200, #8260, §H0030, #HOED, $HETOS, FHOAT, §H12052, fH2E]
DATA #HCZ01, $H260, #HOOZ 1, #H159, £HOTIO, §HOCS, 4H6164, tH18D
DATA SHCZ201, #HZ6D, #0032, #1392, #H4653, $HO04, HEI6F, tH3 10
DATA #HCZ01, #2560, #H0G33, #H22B, AHBBAD, #HOGC, $H3120, §11308
DATA AHCZ01, #H26D, $HEC30, §HIDF, §H2052, #1230, $HC202, EHIEE
DATA HHCZGT, #H26D, FHEQ3L, #HOB6, $HG164, EHIS1, §HC202, EHI1EE
DATA $HCZ01, #1260, §HEO3Z, #HZAD, FHESGF, #113C0, #11C202, BHIEE
DATA BHCZ01, #1126D, §HE033, #H314, 103220, K2R3, $HCZ202, #HIEE
DATA HHCZ201, #1i26D, $HE034, 1H282, §HEACD, #1299, gHCZ202, #H1EE
DATA #HCZ207, 81Z6D, £UE035, #H33B, #H5230, HH26], #HC202, HH1EE

DATA £HC201, #H26D, #HE036, dHIFO, EHL316, #1270, $HC202, SHIER
DATA #HC201, #HZ60, $HED3T, §HO49, $H5338, 81150, #HC202, #HIEE
DATA ENCZ01, BH26D, #UHEO3E, #HZDC, §HR39K, #1132, #HCZ02, §HIEE
DATA 8JICZ01, 81260, $HED3Y, $H365, 4H53CD, THOOE, #HCZ02, fHIEE
DATA §HCZ201, #U260, $HEOSA, fHIAE, #HOC00, 1168, $HCZ02, 4HIEE
DATA fHC201, #6260, SUE03R, #1017, $HOCO0, #H16E, §HCZ02, SIIEL
DATA HHCZ07, #NZ26D, dHEO3LC, #H181, 41HCCEO, #1iA4F, $HCZ02, #HIEE
DATA FHEZ01, #HZG0, #UEOSD, gRO3R, RUOR0Q, #0231, BHCZ02, $U1EK
DATA FHCZ01, SH26D, $UE03E, #H2E3, #110800, #0231, #HCZ02, gH1EC
DATA RHC201, #0260, #1EOZF, #H3AA, $HOCHN, SN168, fHCZ02Z, #lI1EE
DATA #HEFEE AUFFRY, SHFFYE, SUHETEE, SHEFEE, sHEFFE, SIFFFEF, JUFFIF

52707

J2R0
R290 7

£300
5310
L0

ok ok ok koA R ok ook ook ook ok R ok koK ok R ko ok ok ok ok kX
Ak EEON Group RDS Data Table * ok
RN R EEEEEEE SRS EEEEE R
*(GROUPEONDATA .
DATA BHC200  §H26D, $HESAE, S0 18:, W00, #INCY, 4HC202, bHIEE
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e Program Notes

Note 1

Note 2

Note 3

Note 4

Note b

Note 6

Note 7

Note 3

Note

Note 10

Note i1

Note 1 2

Note 13

Note 14

Note 15

Note 16

Line 130
Set the Model 3217 GPIB address to 1 (settable range 0 to 30).

Line 160
Clear the output queue buffer by means of the device clear.

Line 210

Make parameter settings necessary for RDS operation.

In GPIB mode RDS operation, because the RDS data before settings are made
are uncertain, data is set using“RD 0” (RDS off).

Because the data setting by means of the “DI” command can only be used for
the GPIB mode pattern 0, the “SP43” commmand (RDS GPIB mede selection)
and “PA 0” command (pattern 0 selection) are sent.

Line 350
Call the RDS data sending subroutine.

Line 370
Call the EON data sending subroutine,

Line 390
Because the RDS/EON data sending is completed, RDS is set to on.

Lines 450 to 490
When the @ key of the personal computer keyboard is pressed, the EON
output command is sent. When the “E” key is pressed, the program is stopped.

Lines 600 to 690

Read the RDS data of lines 5000 to 5250 is read into the RDSDI$(, .I) array
variable. When this is done, the number of sent data is establishec by the
value of IMAX.

Line 710
Set the number of data to be sent.

Lines 730 to 800
Send one group of RDS data with a direct data command, appending a header
to the data.

Lines 810 t0 900

Send RDS data from the 2nd group on a group at a time in sequence. (In
N88BASIC, because the maximum length of a character string is 255
characters, data is sent in groups.)

Lines 920 to 950
Send the direct RDS data end mark.

Lines 1080 to 1110
Read in the EON send data at line 5320.

Lines 1130 to 1210
Use the “DE” command to send direct EQON data.

Lines 5030 to 5250
RDS data to be sent.

Line 5320
EON data to be sent.



11.11.2 Sanple Program 2

bt RDS data setting of group address data (*AD” command), ECON address data (*ES”
command), and group RDS data (“DA” command)

L] Personal computer: NEC PC-9801 with N8SBASIC + PC-9801-29N (GPIB board)

10 7 % s %k 3 %k sk sk ook %k %k ok ok kR ok ok %k ok ok ok ko ok ok ok sk ok ok ok ok ok ok
Model 3217 GPIB Sample Program

Setting Group Address Data and Group RDS Data
* ok ook ok ok sk sk sk ok kook skosk ook sk ok ok ok ok sk ok ok ok ok ok ook ok ok

o
<
o R

*
x
*
No. 2 RDS Data Set *
*
*
®

100 * —mermm e m INITIAL SET —-——- —
110 CONSOLE ,24:CLS
120 DIM RDSDT$(512,8), RDSAD(15, 256), EONAD(15), IMAX(16)

130 SG=2 "Model 3217 GPIB address

140 ISET IFC Interface clear

150 ISET REN 'Remote enable

160 WBYTE 8&HI4; ‘Device clear

170 7

180 7

190 " - - MAIN ROUTINE ————

2007

210 PRINT @SG;"”SPOD0;FR 95.8MHZ;LU 7ODBU:MD 1;FQ L[:PT 1;IN IKHZ:SP72:TR 1:RDl:SP43”
2207 SP000 Clear all special functions Note 1
230 7 FR95.8MHZ  Frequency: 95.8 MHz

240 LU 70DBU Output level: 70 dBn

250 7 MD 1 Modulation on

260 7 FO1 FM modulation selected

270 : PT1 Piloton

280 IN 1KHZ Internal modulation: 1kHz

2490 7 SP72 SP72 preset

200 ) TR1 EBU system TRI selected

310 ' RDO RDS off {until data is set)

%8 , SP43 RDS GPIB mode selected

40 E}OSUB *RD5 L DATA "Send RDS data (Note 2)

38

360 GOSUB /DS ADDRESS "Send address data (Note 3)

3707

380 GOSUR =RDSEOM. ADDRESS "Send EON address data (Note 4)

390 7

400 PRINT @5G-"RD 17 Note 5
4107

AZD CLS

43D PRINT “Press Q to send BEON data.”
440 PRINT “PressE to end program.”

450

ABD =K INP.WALT Note 6
470 KE- TYREYS

180 IF K3 = "Q7  THEN PRINT @SG:"KR” "Pressing Q sends FON data.

440 [F K% <> "E” THEN #RSOPEN

500 END

310 7



520 7

5307

540
550

560 °

570
580

530 7

600
610
620

*RDS. DATY,

"% % %  Read Sample Data

630 7

540
650
660
670
680
590
700
710
120
730
740
750
T80
770
780
7490
800
810

820 °
830 °

850
860
870
880
390

800 7

RESTORE #GROUPRDS

———————————— GROUP RDS DATA SEND ———

NO. 10241059

ROSDT$="GR "+STRE(1+1024)+7:DA "+RDSDT$(I,0)

FOR I+ 0 TO 36
FOR J=0 TO 7
READ RDSDTE(1,J;
WEXT J
) NEXT |
"% % %  Sendproup RDS data
FOR I= 0 TO 36
FOR J=1 TO 7
ROSDTE-RDSDTS+™,
NEXT J

PRINT @SG:RDSDTS
PRINT RDSDTS

NEXT 1
RETURN

* GROUP ADDRIESS DATA
"ok Send Group Address Data of Patterns 0 to 14

*RDS. ADDE ISS

¥ ¥ % Read sample data

910 -’

820
930
940
950
960
870
980
390
1000
1010
1020

RESTORE #GROUPADDRESS

"+RDSDTH(1, J)

1=0:J=0

*RDSADLOOPY
J=0
«RNSLDLOOP

READ RDSAD(,J)

J=J+1

I RDSAD(!, J-1) < §e99 THEN =RDSADLGGP
IMAX () =J-1
PRINT

SV < 14 THEN T=1+1:00TG *RDSADLOGPY

JIR{

1040 7

% % % Send group address data

1050 °

1060
1070
1080
1080
L1060

COR 1= TO 14
RDSDTS="PA "+STR$(L)+"
FOR J=1 TO IMAX(D)

RDSDT$=RDSDTE+”

NEXT J

TAD THSTRI(RDSADLL, 0)

,ASTREROSADCL, 1))

11-60

* GROUP RDS DATA
Send Group RDS Nata No.1024 to 1059.

*
®
e
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1110
1120
1130
1140
1150
1160
1170
1180
1190

PRINT @SG;RDSDT$
PRINT RDSDT$
NEXT [
RETURN

1200 ~

1210 °

1220
1230
1240
1250
1260
1270
1280
1290
1300

1400 °

———————————— EON ADDRESS DATA SEND — —
*RDSEON. ADD ESS

’

' * % % Read sample data
RESTORE *EGUADDRESSDATA
FOR =0 TV 14

READ EONAD(D)
NEXT

T

* % % Send EON address data

1410 °

1420
1430
1440
1450
1460
1470
1480
1490
5000
5010
5020
5030
5040
5050
5060
5070
5080
5080
5100
5110
5120
5130
5140
5150
51680
5170
5180
5190
5200
5210
h220
5240
57240
5250
5260
5270
5280

FOR [=0 TO 14
RDSDTS "PA "+STR$(1)+7;ES "+STRB(EONAD(1))
PRINT @SG;RDSDT$
PRINT €5(:ROSDTS
NEXT 1
RETURN

i3

y

dosk % ok ok kK K Kk Kk k ok ok kK K ok K K K K K K X
Tk ok Group Address Data Table * ok
T odkow ko Kk ok ok sk Kk ok ok sk K K K K %k ok K K K ok ok ok R R
*(;ROUPADDRESS
T>>>PATTERN

DATA 1024, 1025, 1026, 1027, , 1028, 1029, 1030, 1031, 1032, 1033
DATA 1034, 1035, 10386, 1037, , 1038, 1039, 1140, 1041, 1042, 1047, 9999

"o PATTERN |

DATA 1045, 1046, 1047, 1048, 1049, 9959
"> oPATTERN 2

DATA 1050, 1051, 1052, 1053, 1054, 9999
*>>»PATTERN 3

DATA TOGS, 1055, 1057, 1058, 1058, 9989
"5y >PATTERN 4

DATA 0,1,2,.,4,9999

">»>PATTERN 5

DATA 21, 10,.,100,9999

> »>>PATTERN B

DATA 1033, 1034, 1035, 1036, 9999
"»>>PATTERN 7

DATA 1037, 1038, 1039, 1040, 8399

"5 >PATTERN 8

DATA 1041, 1042, 1043, 1044, 9999
"»>>PATTERN 9

DATA 1045, 1046, 1047, 1048, 64944

"> >PATTERN A

DATA 1049, 1050, 1051, 1052, 9939

"y >PATTERN B

DATA 9994
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5290 " >>>PATTEEN C

5300
5310
5320
5330
5340
o3h0
6000
6010
8020
6020
6030
6040
6050
6060
6070
B0&0
5090
6100
6110
6120
6130
65140
6150
6160
6170
6180
7000
7010
7020
7030
7040
7050
7060
7070
7080
7090
7100
7110
7120
7130
7140
Ti50
7160
7170
7180
7190
7200
7210
7220
7230
7240
7260
7270
7280
7280
7300
7310
7320

DATA

99499

">>>PATTELN D
DATA 9399
">>>PATTERN E

DATA

J

49949

Tk ok ok ok ko ok ok ok K oK koo ok K K R ok ko %k ok Kk Rk

Tk ok

EON Address Data Table &k

EREEENEFEEE S L EEEEEET
*EONADDRES SDATA

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

1044
5899
9889
120

120

9949
89499
9999
9999
9999
9999
99949
9999
9399
9399

TR EEEESEFEEEE TSR RS

Tk ok

Group RDS Data Table * Xk

Tk ok koK 3tk ok ok ok ok ok ok ok ok ok K ok ok ok ok K ok ok
*GROUPRDS

T
DATA
Y
DATA
Punn
DATA
Ty
DATA
T
DATA
"
DATA
"y
DATA
>y
DATA
T3y
DATA
PO
DATA

DATA
T
DATA
"
DATA
T
DATA

GROUP RDS DATA NO. 1024
§HC201, #H26D, $H0030, #HOEO, 4HE705, #HOAT, $H2052, $H2E]
GROUP RDS DATA NO. 1025
$HC201, $H26D, 4HO031, £H158, #HO710, £HOC3, 4HE6164, §H18D
GROUP RDS DATA NO. 1026
#HC201, #H26D, #H0032, #H3SZ, #H4653, rH(0O4, #HEIGF, #H31C
GROUP RDS DATA NO. 1027
#HC201, $H26D, #HOO033, §H2ZB, #ilBBAD, #HOGC, 8H3120, #H30R
GROUE RDS DATA NO. 1028
FHC201, #HZBD, #HEO30, 4H1DF, #H2052, #H23D, #HC202, $HIEE
GROUF RDS DATA NO. 1029
BBC201, #H26D, KHEO3 L, #HOGE, #HE164, #1151, 4#HC202, #HIEE
GROUP RGOS DATA NO. 1030
$HC201, §H26D, $HEO3Z, §H2AD, #H696F, #H3CO, BHC202, RH1EE
GROUF RDS DATA NO. 1031
fHC201, KH26D, #HE033, $H314, #H3220, #HZB3, 4HCZ202, SHIEE
GROUP RDS DATA NO., 1032
FNC200, BH26D, SHEQ34, 4H282, FHEACD, 311299, BHC202, #HIEE
GROUP RDS DATA NO.1033
KHC201, #H26D, RHED3S, #1338, #5330, #HZ68, sHC202, §HiFE

$HCZ201, BH26D, #HEO3G, #H1FO, #5316, #H270, #HC202, fH1EE
GROUP RDS DATA NO. 1035
§HCZ20 1, #H268D, $HEQ3T, $HOA9, #US33B, #H150, #HC20Z, RHIEE
GROUP RDS DATA NO. 1036
#HC201, #0260, #1I£038, §HZDC, tHH308, 41132, §HC202, 4HIEE
GROUP RDS DATA NO. 1037

BHC201, 4H26D, $HE039, $#H305, $H53CD, #HOSE, HC202, $HI1EE
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7330
7340
7350
7360
7370
7380
7390
7400
7410
7420
7430
7440
7450
7460
7470
7480
74580
7500
7310
7520
7530
7540
7550
7560
7570
Th80
7590
7600
7610
7620
7630
7640
7650
7660
7670
7680
76490
700
7710
7120
7730
7740
7750
160
7710
7180
7750
7800
1810

T
DATA
)’
DATA
Y
DATA
By
DATA

,
P

DATA
To
DATA

PP
DATA

»

3
DATA
T
DATA
"y
DATA
Ty
DATA
YY)
DATA

Tod>
DATA
P>
DATA
Tov>
DATA
T
DATA
T
DATA

O
DATA
Y
DATA
YY)
DATA
)
DATA
Ty
DATA

GROUP RDS DATA NO. 1038
FHC201, #H26D, $HEO3A, #HIAE, $110000, 1168, £HC202, $HIEE
GROUF RDS DATA NO, 1039
EAC201, #H26D, #HEO3B, #HO17, KHO000, $H168, #HC202, FHIEE
(;R0UP RDS DATA NO. 1040
# 16201, RH26D, $HEO3C, SHIS T, HICCED, HIAF, BHC202, HIEE
G0UP RDS DATA NO. 1041
#IC201, §H26D, tHEO3D, #HO38, #H0800, #1231, #HC202, #HIEE
GROUP RDS DATA NO. J042
SHC201, 126D, $HEO3E, BHZF3, 6110800, #1231, 4HC202, ¥H1EE
GROUP RDS DATA NO, 1043
EHC201, #H26D, $HEOZF, §H34A, 3110000, $H168, EHC202, 4ilIEE

GROUP RDS DATA NO. 1044
FIC201, #HZBD, sHE838, #H185, #HC201, §HICT, ¥HC202, $H1EE

(LOUP RDS DATA NO. 1045
#1C201, #H26D, #HO0OQ0, BHI9E, #HETO0, #1243, 8H5244, $HZ8A
GFOUP RDS DATA NO. 1046
#1C201, $H26D, FHOO0L, §HOZ1, #H2244, $#HO15, RHR320, #H3FB
GFOUP RDS DATA NO. 1047
#1 C201, #H26D, $H0002, #H2ZEA, #HE68E, #1185, #1I5445, sH1TB
GROUP RDS DATA NO. 1048
8I'C201, #HZ6D, #HO003, FH353, BHAACC, #HO56, #H5354, 4HIEY
GEQUP RDS DATA NO. 1049
RI-C201, #1260, §H4001, #H2C6, #H7402, #1329, $HC8S0, #H013

GEOUP RDS DATA NO. 1050
fIIC201, #1260, #HO400, ¥H2ES, §HETO0, 8H243, BH5244, §HZ2BA
GROUP RDS DATA KO. 105t
AHC201, BH26D, 8HO401, #H351, £H2244, #1015, #H5320, §H3FB
GROUP RDS DATA NO. 1052
BNC201, FH26D, 7HOA0Z, #1194, BHOGES, #H185, #H5445, #H1FB
GROUP RDS DATA NO. 1053
ENC201T, #HZBD, §HO403, #0023, #HAACC, 1056, sHB354, #HH1ES
GROUP KDS DATA NO. 1054
FHO201, #HZ26D, #H4401, §H1BE, BH740Z, 34329, #HC8E2, FH361

GR3IUP RDS DATA NO. 1055
BECZ01, 4H26D, FHOAL0, BHIST, RHET00, sH243, #H5Z244, §H284
GR3P RDS DATA NO. 1056
BHCZ01, 20260, 8HO41 1, SHOEE, 12244, 3H015, sH320, §H3FD
GRIUP RDS LATA NO. 1057
SH°201, §H26D, £HO412, §H225, THO688, BH185, 7H>445, #HIFB
GRIUP RDS DATA NO. 1058
EH 201, #1I26D, $10413, #H3OL, #HAACC, #HOSS, £Ho3b4, #HIED
GRMP RDS DATA NG. 1059
2102010, #1260, ¢HAA01, #H1B6, $H7402, $H3Z24, BHCBAZ, tHIAG

. Program Notes

Nete 1 Line 210

Make parameter settings necessary for RDS operation.

Note 19

In GPIB mode RDS operation, because the RDS data before settinps are made

are uncertain, data is set using“RD 0” (RDS off).
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Note 2

Note 3

Note d

Noteb

Note 6

Note 7

Nute 8

Note 9

Note 10

Nite 11

Ncte 12

Nete 13

Nate 14

Note 15

Note 16

Note 17

No.e 18

Newe 19

Line 340
Call the group RDS data sending subroutine.

Line 360
Call the group address data sending subroutine.

Line 380
Call the EON address data sending subroutine.

Line 400
Because the RDS/EON data sending is completed, RDS is set to on.

Lines 460 to 500
When the Q key of the personal computer keyboard is pressed, the EON
output command is sent. When the “E” key is pressed, the program is stopped.

Lines 640 to 690
Read the RDS data of lines 7000 to 7810 is read into the RDSDT$(I, J) array
variable,

Lines 710 to 790
Each time a group of RDS data is sent, use the “GR” command t« send data
while sequencing through the data numbers 1024 to 1059.

Lines 920 to 1020
Read 14 patterns of data from the send group address data 5000 to 5340.

Lines 1060 to 1130
Use the “PA” command to sequence through patterns 0 to 14 wh:le sending
group address data.

Lines 1260 to 1290
Read 14 patterns of EON send data of lines 6000 to 6170.

Lines 1420 to 1470
Use the “PA” cornmand to sequence through patterns 0 to 14 while using the
“ES” command to send EON address data.

Lines 5000 to 5350
Group address data to be sent (patterns 0 to 14).

Line 5140
This is GPIB mode address data; it is possible to use original mode or user
mode group RDS data (No. 0 to 1023).

Line 5280
Only in the case in which address data is 9999 (> 1535), the data of that
pattern is invalid, and taken as null data.

Lines 6000 to 6170
EQON address data to be sent.

Line 6040

Only in the case in which EON address data is 9999 (>1535), no EON
operation is made for that pattern.

Lines 7000 to 7810
RDS data to be sent.

As is the case with other RDS data, data used for EON is recalled by EON
address data after being set as group RDS data.
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230
200
310
320
330

350
360
30
380
390
400
410
420
430
440
450
460
470

11.11.3 Sample Program 3
° Basic IEEE 488.2 operation
] Personal computer: Compaq QuickBASIC 4.5 + NI-488.2, and MS-DOSTM™

QuickBAS C 4.5 Example Program - 488.2 calis

This sample program is feor reference only. It can only be expected to
function with a MODEL 3217 RDS Standard signal Generator.

REM SINCIUDE: '"gbdecl. bas’
DECLARE :UB gpiberr {(msg$)

DIM instruments%(31)
DIM rest ELE(30)
DIM Reacing AS STRING * 30

CLS

Our board needs to be the Controller—in-Charge in order to
perform the Find All Listeners protocol.

CALL Serd[FC(0)

'¥ ibst:% AND EERR THEN

CALL griberr("Send1FC Error™)
STOP

END 1IF

Create #n array with all of the valid GPIB primary addresses. This
array will be given to the Find All Listeners protocol.

FOR k% - 0 TO 30
instrurents% (k%) = k%
NEXT k%
instruments{31} = NOADDR
Find all of the listenpers on the bus.

PRINT "Finding all listeners on the bus. "

CALL FindLstn(0, instruments¥(), resaltZ(), 31}
IT ibsta% AND ELRR THEN

CALL giiberr("FindLstn Error™)

STOP

ENG IF

num, lisicners® = ithentd - |
PRINT "No. of instruments found =", nua. listencrsy

Now send the *]DN? command 1o cach of the devices that we found.

480 7

440
500
510
520
530

Our AT LGPID board is at addiess O by defaonlt,  Our board does not
respond to =[DN?. so skip 71,

CALL DevClear(0, m3217%)
I ibksta% AND CERR THEN
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540
550
560
570
580
590
600
610
620
630
6410
650
660
670
680
&390
700
710
720
730
740
750
760
770
780
790
800
810
820
820

850
860
870
830
390
900
810
920
930
H0
950
960
970
480
990

1000 7
1010 °

1020
1030
1040
1050
1060
1670
1080
1090
1100
1110
1120

CALL gpriberr{"DevClear Error’™)
STOP
END [F

FOR k% - ! TO num.listenersy

CALL Send(C, result${(k%), "+=CLS:;=IDN?” NLend)
IT i1bsta% AND EERR THEN

CALT gpiberr("Send Etrror™)

STOp
END TF

CALL Receive(0, result®(k%), Reading$, STCPend)
IF thsita% AND EERR THENW

CALL gpiberr{"Receive Error”)

STOP
END IF

pad¥% = result¥(k%) AND &HFF

Note 3

Note 4

Note 5

PRINT "The instrument at address ”; pad%; ” is: 7, LEFI$(Reading$, ibcn:¥)

IF LEF1$(Reading$, 22) - "LEADER CORP MODEL 3217 THEN
p3217% = result%(k¥)
PRINT "##xxx We found the Model 3217 skt
GOTO found

END [F

NEXT k%

PRINT ”I'id not find the Model 321717

STOP

found:
Reset the Model 2217.

CALL DerClear (0, m3217%)
[F ibste% AND EERR THEN
CALL griberr("DevClear Error™)
STOP
END IF

CALL Serd(0, w3217%, "#=RST”, NLend)
[F ibsta% AND EERR THEN
CALL griberr(”"Sera *RST Error”)
STOP
END IF

Setup for a test. Allow the 3217 to assert
SRO when it has a message 1o send.

CALL Send{(0, m3217%, "FREQ 10MHZ;FREQ:DIGIT 4;LEVEL !.1DBU;*SRE 167, NLend) Note9

IF ibsta¥ < 0 THEN

CALL gpiberr{"Send Setup Error”)
STOP

END 1)

sum = ()
FOR m% = | TO 100

" Trigger the Medel 3217,

1166
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1130

1140 CALL Send(0, m3217%, "FREQ:UP;FREQ?”, NLend) Note 10
LE50 IF¥ ibsta% AND EERR THEN

1160 CALL gpiberr("Send Comard Error”)

1170 STOP

1180 END [F

1190

1200 " Wait for the Model 3217 to asscrt SR, mecaning it is ready with the

1210 " mrasurcment.

1220

1230 CALL WaitSRQ(D, SRQasserted¥) Note 11
1240 17 SRQasserted% = 0 THEN

1250 CALL gpiberr("WaitSRQ Error™)

1260 STOP

1270 EsD IF

1280

1290

1300 " Read its status hyte. Be sure that the MAV (Message Available)
1310 " hit is set.

1320

1330 CALL ReadStatusByte(D, m3217%, statusy) Note 12
1340 [7 ibsta% AND EERR THEN

1350 CALL gpiberr(“ReadStat:sByte Error”)

1360 STOP

1370 END TF

1380

1390 {I" (status¥ AND &HIOQ) <> &H10 THEN

1400 CALL gpiberr(”Improper Status Byte”)

1410 PRINT "Status Byte: 7; status}

1420 STOP

1430 END IF

1440

1450 " Read the measurement.

1460

1470 CLLL Receive(0, m3217%, Reading$, STOPend) Note 13
1480 It ibsta% AND EERR THEN

1490 CALL gpiberr("Receive Error’)

1500 ST0P

1510 EMND TF

1520

1530 Re:ding$ = LEFT$(Reading$, ibcnt%)

1540 PR:NT "Frequency Set: "; Reading$:

1550

1560 st ook o ok ok R ok KRR o K ok ek ko o K R s o ek el T A ORIk Note 14
1570 "#i%x This position Measurement Routline insert *%x
1580 FRINT "Measurement 17

15480 T ek o ok AR sk kAR R AR AR ok R oAtk Rk Ak Ak Aok
1600

1610 NEXT m%

1620

1630 PRINT "The Measurement Complete the 160 times”

1640 EXND

. Program Notes

Noel Lines 250 to 450
Search for the addresses of devices connected to.the persenal computer.
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Note 2

Note 3

Note 4

Note b

Hote 6

Hote 7

Hote 8

Note 9

MNote 10

TMote 11

Mote 12

Mote 13

Mote 14

Line 520
Use the device clear to clear the GPIB output buffer of the Model 5217,

Lines 590 to 840
Send the “IDN?" command to the addresses encountered in the search
described in Note 1, searching for the GPIB address of the Model 2217.

Line 610
Clear the status byte register with “*CLS”.
Access the manufacturer and model number with “*IDN?”.

Line 670
Receive the response to the “*IDN?”,

Lines 760 to 800

If the beginning of the character string response to “*IDN?” is
“LEADER__MODEL 3217”, this indicates that the Model 3217 is connected at
that GPIB address. If so, display “**** We found the Model 3217 ****” and
move to the next processing.

Lines 820 to 830
If the above string is not found, display “Did not find the Model 3217” and stop
the program.

Line 940
Output the “*RST” command to the Model 3217 to initialize it.

Line 1030

Send commands to the Model 3217.

FREQ 10MHZ=RF frequency set to 10 MHz.

FREQ:DIGIT 4 = 1-MHz digit selected for increment and decrement.
LEVEL 1.1DBU =Output level set to 1.1 dBp.

*SRE 16 =Generate an SQR when there is data in the output queue.

Line 1140

Send commands to the Model 3217,
FREQ:UP =Increase the frequency.
FREQ?=Query the currently set frequency.

Line 1230
Wait for the Model 3217 SRQ to determine whether or not there was a
response message ready with respect to the “FREQ?”.

Lines 1330 to 1430

After receiving an SRQ, read the contents of the status byte by performing a
serial poll.

If the contents of the SRQ is “queue not empty”, proceed to data reception,

Lines 1470 to 1540
Receive the frequency data from the Model 3217 and display this data.

When measuring instruments or other devices arc used in combination, insert
the measurement sequence in this position.

I1-68
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CALIB IATION AND SERVICE
Pilot Signal Phase Calibration

To achieve e high degree of stereo separation between main and sub signals, it is
necessary to maintain the correct phase relationship between the pilot signal (19 kHz)
and the subearrier (38 kHz).

In add .tion, to ensure correct recognition of the TRI and RDS signals, it is necessary that

the correct phase relationships be maintained between the pilot signal (19 kHz), the TRI
subearrier (§7 kHz), and the RDS subcarrier (67 kHz).

In norinal use, it is not necessary to perform recalibration. However, if especially high
perforined is required, fine adjustment trimmers @3, @, @, and @) are provided for
makin 7 these adjustments.

The ca ibration method is as follows.

There ure 4 calibration points:
(1) @@  SCOPE PHASE
(2) @  PILOTPHASE
(3) @  TRISUBCARRIER PHASE
4y @  RDSSUBCARRIER PHASE

The oscilloscope you use for calibration must be one that has an X-Y display mode, and
that has at least several megahertz bandwidth on both X axis and Y axis. When
perforriing highly accurate calibration, a scope with good saturation characteristics is
also required, so that excess amplitude does not result in off-screen displays.

Connection Method

(1L Connect the output from he PILOT OUT connector on the rear pane to the X axis
f the scope, using a coaxial cable.

(2)  Connect the output of the COMP OUT connect on the rear panel to the Y axis of
the scope. Set the oscilloscope X-axis sensitivity to 0.5 V/div and the V-axis
sensitivity to 50 mVidiv.

When performing a precise calibration, set the X-axis sensitivity to 0.2 V/div and
the Y-axis sensitivity to 20 mVidiv,

Maintain the same oscilloscope sensitivity settings for all calibration locations.

t2-1
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12.1.2

Pilot 'iignal Phase Calibration
Set the Model 3217 up for calibration as follows.
(1)  Pressthe SPECIAL key.
(2)  Press keysin the following sequence.
7 =3
Adjustment Method

Adjust SCOPE PHASE 49 to change the display from Fig. 12-1 (a) to that of (b).

4 Ve

() (b)

Fig. 12-1 Pilot Signal Phase Calibration

Pilot signal and Subcarrier Phase Calibration
Set the Model 3217 up for calibration as follows,
(1) Press the SPECIAL key.
(2)  Press keys in the following sequence.

7T — 4
Adjusitment Method

Adjust PILOT PHASE @ to change the display from Fig. 12-2 (a) to that of (b).




12.1.3 Pi ot Signal and TRI Subcarrier Phase Calibration
Set the Model 3217 up for calibration as follows.
(1) Pressthe SPECIAL key.
(21 Press keys in the following sequence.
7T > 5
Adjustment Method

Adjust TRI SUBCARRIER PHASE @ to change the display from Fig. 12-3 (a) to that of
(b,

(2) ()
Fig. 12-3 Pilot Signal and TRI Subcarrier Phase Calibration
12.1.4 Pilot Signal and RDS Subcarrier Phase Calibration (with phase 90°)

Sot the Model 3217 up for calibration as follows.
(1)  Pressthe SPECIAL key.
(2)  Press keys in the following sequence.

T = 6
A-justment Method

A-djust RDS SUBCARRIER PHASE @9 to change the display from Fig. 12-4 (a) to that of
(b).




12.1.5

122

Pilot 5ignal and RDS Subcarrier Phase Calibration (with phase 0°)
Set the Model 3217 up for calibration as follows.
(1) Press the SPECIAL key.
(x)  Press keys in the following sequence.
T =17
Adjustment Method

Adjust RDS SUBCARRIER PHASE @9 to change the display from Fig, 12-5 ta) to that of
™).

(a) (b)
Fig. 12-5 Pilot Signal and RDS Subearrier Phase Calibration

Calibration and Servicing

If you wish to have your Model 3217 inspected or calibrated to improve its performance,
or if you have problems with operation, or with a failure of the Model 3217, contact you
nearest sales representative,
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APPENDIX
Remute Control of the Model 3215/3216

It is nnot necessary to read this section, unless you plan to use a Model 3215/3213 remote
controller to control the Model 3217.

Remate control of the Model 3217 can be performed with a Mode! 3215/3216 controller
(e.i., using Model 3215/3216 key codes) by setting pin 21 of the remote control ¢ynnector
to low. With a Model 321601 Remote Controller (intended for use with the Model
3215,3216) connected, this pin is automatically held at a low level,

The k.ey codes used in this condition are shown in Table 13-1.

For details on the method of remote control, refer Lo Section 10, REMOTE CONTROL.
Note however, that there are some functions of the Model 3217 that cannot be controlled
by key codes intended for the Model 3215/3216. Also, care is required as there are some
key cydes that must not be used.

Table 13-1 Model 3215/3216 Key Codes

HEX Key
40 BEGIN+0
41 BEGIN+1
42 | BEGIN+Z
43 BEGIN+3
44 BEGINH
45 BEGIN#S
46 BEGIN+6
47 BEGIN+T
48 BEGIN+8
49 BEG IN+9
4A *

4B *

4C *

4D ¥

4E *

4F *

ITex: hexadeeimal, (D): display key, (E): edit key, (F): function key

[ 7] areas: Functions for only Model 3216.

areas: Functions for only the Model 3215/3216. Care is required as these
functions differ from those of the Model 3217. For details of the
functions, refer to the instruction manual for the Model 3215:3216.
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RDS Pattern Data List

SATTERN i PT Program Matc & THTA GROUP NUMBER  JEO
No. R}JS_F_‘TCtlon codg service | Time GROUP Type No.|
~ 0 [Bas ¢ tuning C201 Testing 8276725 08,04, 4A | 0 ( 125,073,0-3,0-2.0-3
ﬂ 8:12 ,0-3,240,0-3,0-2,0-3
5 L0-3,0-3, 240
T | Tra Tic €202 Testiné%@?fS/Zﬁ OA AN 1] 0 10-13, 241
program 17:23 i
2 | Tra Tic C204 Testing292/6/25 OA 44~ | 1| | 15-18, 242
1 snnouncement 9:04
3 | EONiNetwark-1) €201 Radio | B2/6/29 0A,4A, 144 5-8, 240, 400-103, 435 196
TN-EB. 0. ON=90. 1 8:12 1}, 118 L A6, 443, 144, 480, 487
TN=F8, 2 ON=91 9 |
4 | EON(Network-2) [C2094 Radio 2 02/6/25 OA,4A, 14A 1 1| 25-78, 742, 415-418 | |
| 555, 1 g 9:04 450,451, 458,459, 483
| TN-91.5. ox-88. 2 , 488
5 | EON(Network-2) [C202 Radio 2 [92/6/2F CA,4A, 14N 1| O 20-23, 241, 415-418 | |
| TN=90. 1. 0N 88. 0 17:23 w 450,451, 458, 459, 483
TN=01. 9. ON- g8. 2 ? , 188
"6 | EON(Network-1) (C201| Radic_1 92/6/25 OA,4A, 14A 0 1 5-8, 240, 405-408, 435 {197
| TN.®R. 0. ON=B7. 6 3:12 1, 14B LA3G, 4473, 444, 480, 487
. TN=F&, Z, ON=89. 7
7 | EON(Network-3) 0203 Radio 3 [92/6/23 DA, 4A, 14A 1| 1 35-38, 245, 420423
TN=E7. 6. ON-88. 0 16:42 | L 466,467, 473,474,485
TN=89. 7. ON=BS8. 2 | , 490 ]
8 | EON(Network-3) 203 Radio 3 92/6/25 OA,4A, 14N 1 0 3033, 244, 420-4.73
TN B7 6. ON A8. 0 8:56 L AB6, 467,473,474 AR5
TN-80, 7, ON—88, 2 ,490
9 | PS Character (0525 I"#%& () 0A a0 50-53 ]
repertoires . !
| A | PS Character [CBZH *+, - /@] 0A "0 0 55-58
repertoires
B | PS Character G068 01234567 0A 0 60-63
repertoires
C | PS Character [E201 80:1:<=>7 OA 0 d 65-68 o
repertoires
D | PS Character [E203 ABCDEFGH 0A 00 70-73
' sepertoires
E | PS Craracter  [EF24 [TKLMND! 0A 0 0 75-78 ]
L_ Ceperloires - -
F | PS, R 200 0123456792/6/25 04, 0B, 2A | (| O 125, 240, 0-63, 6(i-63
Character , ABCDEFGIL 8:12 1, 4A B0-83, 60-62, 60-6.3
[ ‘cpertoires , 200-214, 60-63, 6(-63
‘ ,60-63, 60-63,60-¢3
, 126, 70-73, 70-73, 70
~73,70 73, 70-73, 2 18
~231,70-73,70 73,70
| 173,70-73,70-73

0~

Rlank



3.3

RDS €.roup Data List

GROCHGROUR FT ] PTY [ TP

No. jtype {(TN) {TN) cte ] --Blank
0] OA[C0700000 0| TA=0 M/S=S DI{d;)=0 C,Co-00 AF= 7 , 88.0 P5-1,e

Lj 0AJC20100000 0] TA=0 M/S=S DI(d;)=0 C,C,=01 AF- 88.2, 89.1 PS=s,1
2] O0ACZOL00000 O] TA=0 M/S=S DI{d,)=0 C,Co=10 AF= 94.5, 95.8 P5=i.n
L 3] OAC20100000 O TA=0 M/S=S DI{ds)=0 C,Co=IT AF=10T. 4 1048 Pi=g, I

3 el
5] 0A[CZ0N00001 O TA=1 M/S=S DI(d;)=0 C,Co=00 AF= 7 , 88.0 P'.3=R,a4
61 O0A[CZ0100001 0 | TA=T M/S=S DI(d;)=0 C,(o=01 AF= 88.2, 89.1 Ps=d,1
__EE_UL{,AOIOOODI 0] TA=T M/S=S DI(d,)=0 C,Co=10 AF= 94.5, 95.8 Pi=o, _
- OA[CZD100001 O | TA=IT M/S=S DI(dg)=0 C,Co=11 AF=101.4,104.8 P5=I,[]

gt
| 10| 0A[C20201010 1[TA=0 M/S=M DI{dy)=0 C,Co-00 AF= 7 , 90.1 PtS=T,e%
[T OATIC2040TOTA 1| TA=0 WM/S=M DI{d;)=0 C,(o=00 AF= 91.9, 92,3 Ps=s,t
121 0A 204010100 1| TA=0 M/S=M DI(d,)=0 C,Co=10 AF= 85.2, 96.2 PS=i,n
137 0AC2020T010 1] TA=0 M/S=M DI(do)=1 C,Co=11 AF=97.6,100.9 PS=g,2
14

157 OA|CZ20Z20710100 1| TA=I M/S=M DI(d,)=0 C,Co=00 AF= 7 , 90.1 PS=T,e
16 OA[C20401010 [ | TAST M/S=M DI(d,)=0 C,Co=01 AF= 4l.4, Y23 PS=s,t
17] 0A|C20401010 1] TA=1 M/S=M DI(d,)=0 C,Co=10 AF= 95.2, 96.2 PS=i,n
181 0AC20401010 T [ TA=I M/S=M DI(dy)=1 C,Ce=11 AF= 97.6,‘1?)’1?9 PS=g, 2
19

201 DA [CZ0200007 1| TA=0 M/S=S DI{d;)=0 C,C,=00 AF= 7 , 80.1 PS=R,a
21 OA [C2D200001 [ TA=G M/S=S DI(d;)=0 C,(C,=01 AF= 91.9, 92.3 P&=d, i
221 DA [C20200007 1| TA=0 M/S=S DI(d,)=0 T,Co=10 AF- 95.2, 96.2 PS-=o,_
231 0A [CZ0400000 T TA=0 WM/S=S DI{ds)=0 C,Co=I1 AF= 97.6,101.9 PS=Z2[]
24 |

25 1 0A[CZ21200001 1 TA=I M/S=S DI(d,)=0 C,Ce=00 AF= 7 , 90.1 PS=R,a
26 [ CA|C23200000 1 TA=T M/S=S DI(d;)=0 C,Ce=01 AF=91.9, 92.3 PS=d, i
271 0A1C2)200001 11 TA=1 M/S=S DI(d,)=0 C,C,=10 AF= 95.2, § PS=0, _
281 0ACZ2Y400001 T [ TA=I M/S=S DI{dg)=0 C,Co=11 AF= 97.8,101.9 P=2,[]
297 B

30| 0X[C2>300001 1| TA=0 M/S=S DI(d;)=0 C,C,=00 AF= 6 , 87.8 PS=R,a
310 OA|C2)300001 1| TA=0 M/S=S DI(d,)=0 C,(,=01 AF= 89.7, 91.3 P¢=d, i
327 0AT|C2)300000 1| TA=0 M/S=S DI(d,)=0 C,Co=10 AF= 99.8%,102.2 Pi=o, _
33 0AC27300000 T TASD W/S=S DI(dg)=0 C,Co=11 AF=104.0,——-- PE=A1]
34 |
| 351 T0A [C29300001] 1| TA=T M/S=S DI(d,)=0 C,C,=00 AF= 6 , 87.6 PS=R,a

361 0A{C2030000Y 1| TA=I M/S=S DI(d,)=0 C,C,=01 AF= 89.7, 9.3 PS=d,
371 0A[C20300001 1| TA=1 M/S=S DI(d,)=0 C,Co=10 AF= 89.6,102.2 PSof
38 @_P‘gn 00001 1 [TA=I N/S=S DIi{de)=0 C,Co=I11 AF=104.0,-—-- PS=3.[]
39
40| OACOURO000T 1 [ TA=0 M/S=S DI(d,)=0 C,Ce=00 AF= 2 ,(250) PS=R,a
4T 0A [COZB00001 1| TA<0 M/S=S DI@):U C,Co=01 AF= 25.4, 261 PS=d,i
421 0AICOZE00001 [ | TA=0 M/S=S DI(d,)=0 C,Co=10 AF=—---- JEE— PS=o0, _
437 OA [COPR0000Y 1| TA=0 M/S=S DI{d,)=0 C,Ce=11 AF=s—-—, ———- PS=4,[
A I -

45 0A[COZg0000Y T | TA-1 M/S=S DI(dy)=0 C(,C,=00 AF= 2 ,(250) PS=R,a
46 OA[COSH000G] T TA-T M/5-5 DI(d,)=0 C,Ce-01 AF= 252 , 261  PS=d,1
| 47 O0A[COZHO000L 1] TA=1 M/S=S DI(d,)=0 C,C=10 Ar=—---— --—- PS<0, |
__48;;%&& C0:§00001 1 [ TA-T M/S=S DI{dy)=0 C,Ce=11 AF-——— - PS=4] |

A5 |
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CRODOGROUI[ PT [ PTY | IF

No. jtype [(TN) (TN)] etc ] ---Blank
50| OA C52400000] 0| TA=0 M/S=M DI(d,)=0 C,Co=01 AF= 2 , 91.7 PS-I,”
51 0& C52500000 0| TA=0 M/S=M DI(d,)=0 C(,(o=01 AF= 03.4, —— PS=%, %
52 0A T52500000 0] TA=0 M/S=M DI(d,)=0 C,(o=10 AF=———- e PS=%,”
531 0A 52500000 0| TA=0 W/S=M DI{dy)=0 C,Ce=11 AF=—~-— , PS=(,)
54

55 0A C62500000 0 TA=0 M/S=S DI{d,}=0 C,Co-00 AF= 2 ,102.7 PS=%,+
56 | OA C62500001 0 TA=0 M/S=S DI{d,)=0 C,C,=01 AF=103.5,——— PS, -
57| OA C62500001 0] TA=0 M/S=S DI(d,)=0 C,;Co=10 AF=—-—— R PS=.,7
5871 0A C62300001 0 TA=0 M/S=S DI{dg)=1 T,Co=11 AF=——— — P56,
59

60| OA [COSR000TY O] TA=0 M/S=S DI(d,)=0 C,Ce=u0 AF= 4 , 0.0 PS=0,1
6L OACOSRO0DTY 0| TA-0 M/S=S DITd,)=0 (,Ce-01 AF 91.0, 92,0 PS=2,3
62 | OA [COSHO0ODIO, 0] TA=0 WM/S=S DI(d,)=0 C,Co=10 AF= 93.0,——- PS-4,5
63| OA |TOSH000TO U] TA=0 WM/S=S DI{d)=1 C,(o=11 AF=————,-———= PS=6,7
64

65| OA |[E201000TT 0| TA=0 M/S=S DI(d,)=0 C(,C,=00 AF= 5 , 88.8 PS=8,9
66| OA |[EZ0100011 O] TA=0 W/S5=S DI(d,)=0 C,C,=0f AF= 87.6, 95.1 PS-:,;
67 OA [E200[0001Y 0| TA=0 M/S=S DI(d,)=0 C,Ce=10 AF= 92.2, 99.3 PS=¢, =
68 OA [EZ0I000TI 0| TA=0 M/S=S DIi{dy)=0 C,Co=11 AF= 92.6,———- | 2 ETHE
69

70| OA [320300T00 O [ TA<0 M/S=S DI(d,)=0 C,Co=00 AF= 3 , 97.0 PS=A,B
71| 0A [320300100 0 [ TA=0 M/S=S DI{d,)=0 C,(,=01 AF= 98.0, 98.4 PS=C,D
72 0A [320300000 0| TA=0 M/S=S DI(d,)=0 C;Co=10 AF=—-——- — PS=E, F
73| OA [T20900100 0| TA=0 M/S=S DI(dy)=0 C,Co-11 AF-——— - PS=G, H
74

75| 0A SF24001010 0 TA=0 M/S=S DI(d;)=0 C(,(o-00 AF= 3 , 89.5 PS=I,]
76| OA [SFZAD010T 0| TA=0 M/5=S DI(d,)=0 C,Co=01 AF-102.0,103.0 PS=K,L
770 OA [iF240010Y O] TA=D M/S=S DI(d,)=0 €,(o-10 AF-—-—— e PS=M, N
T8 OA [TFZ40010] 0| TA=0 M/S=5 DI{dy)=0 C,(o=I1 AF=——-—- - PS=0,P
79

80 | OA |S201001T0 0| TA=0 %/S=S DI{d,)=0 C(,(o=00 AF= 4 , 89.7 PS=Q,R |
8T OA|°20100110 0| TA=0 M/S=S DI(d,)=0 C,C,=01 AF- 88.1, 88.8 PS=S,T
821 0A[L20100TT00 0| TA=0 M/S=S DI(d,)=0 C,C,-10 AF- 88.7,-——- D5-0,V
831 OA (20000110 0] TA=0 M/S5=S DI{dg)=1 C,Co=11 AF=——-- f— PS=W,X_|
84

85 [ OA [L20200117 0 | TA=0 M/S=S DI{d5)=0 (,C,=00 AF= 3 9.3 PV, 7 |
| 85 OA [C20Z00111 0| TA=0 W/S=S DI(d,)=0 C,C,-0L AF= 91.0, 91.9 PS=[\
37 0A 20200111 0 TA0 /S5 DI(d.)=0 C,Co=l0 AF- = - pS-T.

88 O0A |020200T11 O [ TA=0 W/3=S DI(dp)=1 C,Co=11 AF=————- Jpe— PS=
89 B

90 0A 020301000 0 "'TF(T'WS% Di{dy)=0 (,Co=00 AF= 3 92.5 PS=a,b
91| 0A1C20301000 0 [ TA=0 M/S-S DI{d,)=0 (,Cq=01 AF= ¢ 930, 041 FScd
Q277 DA 20301000 0| TA=0 M/S=S Di{d,)=0 C(,Co=10 AF=——-,--—-- PS=e, I
| 93] OA (20301000 0| TA=0 W/S=S DI(dy)=1 C,Ce-11 AF-—--—, -——-- PS=g. F
SF ! . T
HQ?_UK(TZ'O%IOOI 0] TA=0 WM/S=S DI(dy)=0 (,(,=00 AF= 2 , 93.5 PS=1,5
| 96| DA [(20407001] 0| TA=0 M/S-S_Di{d,)=0 C,Co=01 AF- 94.9,----- “TPS=K, |
971 CAT'20401001 0('TA=0 \1?3*3 mgdj):o CyCo=10 AF=—--- JE— T PS=p, 0 |
98| OA [120401 0)1 0| TA=0 W/S-S_ 01 I Tele=ll AFe—— —— Poca,p
e i |



[[ROUBGROUH P1  DPTY

No. [type [(TN)} {TN) etLe [] ---Elank
[00] 0A [C42E0T010 TA=0 M/S=S DI(d,)=0 C,;Ce=00 AF= 2 , 94.5 PS=q,r
[0T| 0A[C42E01010] 0| TA=0 M/S=S DI{d,)=0 C(,Co=01 AF= 95.8,——- PS=s, t
102 0A[C42201010 O TA=0 M7S=S DI(d,)=0 C,Co=10 AF=————- Je—— PS=u, v
1031 O0A[C4250T010 O | TA=G M/S=S Dl(d)l CiCo=11 AF=———— s PS=w, x
104 ] T
"1'0'3";_0:\ CA2E0T01L O TA=0 W/S=S DI(d;)=0 C,Ce=00 AF= 2 ,104.6”’13_57-72' )
106 | OAICAZEOTOI O [ TA=0 M/S=S DI(d,)=0 C,(,-0I AF=103.8,—— PS=0,1
107 O0A [CAZEQIOTL 0 [ TA=0 M/S=S DI(d)=0 C,(o=10 AF=—-—,——- PS=1,”
108 ] OA|CAZEOTOIT O TA=0 M/S=S DI{d,)=1 C,Co=11 AF=———- J— PSALT
109 |

110 0A[C20100000 0 [ TA=0 M/S=S DI(d;)=0 C,Co=00 AF= 7 , 88.0 PS=l,a
P11 OA[C20100000 0 TA=0 W/S=S D[(dzjo C,Co-01 AF- 38.2, 89.1 PS=4,9
112 OA [C20100000 O [ TA=0 M/S=S DI(d,)=0 C,(o-10 AF= 94.5, 95.8 PS=4,¢
13| 0A [C20100000 0| TA=0 M/S=S DI(dg)=0 C,Co-11 AF=I0L.4,T04.8 PS=4,7
114 !

Ti5 [ "0A [C201[00000 0 [ TA=0 N/S=S DI(d,)=0 C(,Ce=00 AF= 7 , 838.0 PS=y,¢
116 0A [C201000000 0| TA=0 W/S=S DI{d,)=0 (,(e-01 AF- 88.2, 83.1 PS=i gy
117 | 0A [C20100000 O | TA=0 M/S=S Di{d,)=0 C,Co=10 AF= 94.5, 95.8 PS=l,u
TTI8 | 0k 20100000 O [ TA=0 M/S=S (d)=0 C,Co-11 AF-IUT.4,104.8 PS=/,a
ER

120 | O0A [C20100000 0] TA=0 M/S=S DI(d;)=0 C,0e=00 AF= 7 , 88.0 PS=1,0
1211 0A [C201[00000 O | TA=0 M/S=S DI(d, =0 C,Co=01 AF= 88.2, 83.1 PS=3,¢
122 | 0AT|C20){00000 O | TA=0 M/S=S DI(d,)=0 C,Co=10 AF= 94,5, 95.8 PS=¢,
123 0A [C201[00000 0 | TA=0 M/S=S DI(dy)=0 C(,Ce=11 AF=101.4,104.8 PS=3,T
124

125 | 0B 020100000 TA=0 M/S=S D1(d,)=0 (, (=00 PS=0/15,0/15 (E.1)

7267 TOR 020100000 01 TA=0 M/S=S DI(d5)=0 C,(o-00 PS-0/14,07T4 (E.2)

1271 0B [C20100000 TA-0 M/S-S DI{(d;1-0 C,Co=00 PS=1/11,6/14 (E.3)

128

179 I

130 T o

131

1321 T T .
L kKl I
1347 T T ]
35T T T

| 136 ! N T -

137 | .
IREN! A IR -

139 R o T - o
140 B [ o T -
141

‘171'2‘% o -
| 143 _" R - o a
144 - . T
145 B — -
T46 o

147 "“

e L - o
119 ] — T




No,

TROURGROUR

type

I'l
(TN)

PTY

P
(TN)

[l---Blank

150

151§

52

153

154
155

| 156

157

158

159 |

160

161

162

16

164

165

166

167

(68

164

170

171

172

173

174

175

| 176

1




ROUHGROIR 1] PTY [ TP D
No. ftype |(TN) (TN) ete [ ---Blank
200 2A[C20T00000 O | TextA/B=0 scement address-0000 character- L,E,A.D
(201 | ZA[C201/00000] 0| TextA/B=0 segment address-0001 character= E,R,[,E
2021 ZA[C20100000 0| TextA/B=0 segmeni addross=0010 character- LECT )
LQGB 24 [CI07000000 0| TextA/B=0 segment address=0011 character= R,0,N, ]
%Oi 2A C20100000f O | TextA/B=0 segment address=0100 character- C,S,[,C
205 2A[CE0T000000 0| TextA/B=0 segment address=0101 character= 0, R, P, .

206 2A JCE0100000 O TextA/B=0 segment address=0110 character= (J,{[,[LM ]
| 207 | __Z£FLAEP@“0§ 0 [ TextA/B=0 segment address=0I11 character= 0,D,E,L -
208 | ZA|CZ0100000 0| TextA/B=0 segment address=1000 character= {],3,2,1
2081 2A[C20000000 0| TextA/B=0 segment address=1001 characler- 7.0.0.0 ]
2100 2A[C20100000 O | TextA/B=0 segment address=1010 character= R,D,S, )
21T 2A[CS 0700000 O | TextA/B-0 scgment address-1011 character- S.1,06.N
(2121 ZA[CE0700000 0] TextA/B=0 segment address=1100 character- A LG

2137 Z2A{CZ0100000 0| TextA/B=0 segment address=I101 character= E,N,E R l
214 2ZA [CZ0L00000 O ! TextA/B=0 segment address=1110 character= AT, OR

215
o 2AC207/00000 0| TextA/B=1 segment address=0000 character= !,”7,% %
217 2A [C20100000 0| TextA/B=1 segment address=0001 character= &, ,(,)

2181 ZA[C20T0O0000 O | TextA/B=1 segment address=0010" character= #,+,,, -

219 2AC20100000 O | TextA/B=1 segment address=0011 character= .,/,8,[]

220 [ 24 C20000000 0| TextA/B=1 secgment address=0100 character= 0,1,2,3

2211 2A[C20000000 0 TextA/B=1 segment address=0101 character= 4,5,6,7

22271 Z2AICZ010G000 0| TextA/B=1 segment address=0110 character= 8,9, ¢, ;

231 ZAIC2O100000 O | TextA/B=I segment address=0111 character= ¢, =,>,7

2247 2A [CZ2D100000 O | TextA/B=1 segment address=1000 character- A,B,C,D O
206 | 2A 022100000 0| TextA/B=1 segment address=1001 character= E,F, G, H
2261 ZAICZIT00000 G| TextA/B=1 segment address=1010 character= I,J,K,L
| 2271 2A 1020106000 0| TextA/B-1 segment address=1011 character= M, N,0,P

228 2410230000000 0] TextA/B=1 segment address=1100 character= Q,R,S, T

22971 2AC2)3100000 Q| TextA/B=1 segment address=1101 character= U,V,W, X

2301 242000000 0 TextA/B=1 segment address=1110 character= Y,2,[,\

2311 2R [c29100009 0] TextA/B=1 scgment address=ITI1 character= J,—, | |
232

233 ] -

234 }
'"2'35 1 "__Jr"h'i;"—‘*"’ T R R e e e S e R e e
236 T ]
238 I I R
238 —TF_' T - o - _*__]
vt . . e
240 T AR [C20100000 0 | Vear-1992 Month-6 Day=25" Hour=8 "Minute=1Z offset=0
241 | “4A 020200000 11 Vear=1982 Month=-6 Day=25 Hour=17 Minute=23 offset=0
2427 4A LC_Zf(;dOOOD( I | Year=1992 Month=6 Day=25 Hour=8 Minute=34 offset=+1
243 | ANTC2020000G° 11 Year=199Z Month=6 Day-25 Hour=17 Minute-45 offset=+2
244 | 41?'-—2:@@09%1* Year=1992 Month=6 Day=25 Hour=8 Minute=56 offset= =0 4
45 1 4AC203000000 1] Year=1992 Month=8 Day=25 Hour=17 Minule=lz offset=-1
2461 4A|COZG00000 1| Year=1992 Month=6 Day=25 Hour-8 Wioute-34 offset -2
247 4A|COZE00000 1 | Year=1992 Month=6 Day=25 Hour=17 Minute=56 offset=0
248 e e e e
O - o T
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FROUAGROUT] PT [ PTY [ TP
No. ftype ({TN) (TN) etc [ ---Blank
250
25
252
253 o
254
255 ‘ 4
2586
257
258
259

260

261

262
263
264

265

267

269

270

271

AR
73
774

oL

275

(276
200

78 | I

279

280

281
L e — —

783 | - -
984 | ' T ,

SRR INUPRE: JVORUE SO S

| Z85 ]
285 |
287 |

2881 | o
2851 | 1] o )
"fggf ”"4”4" ' ) ) o T '
FEE "’"F "#“"_ - B ‘_‘“"""*"—__*"“

2021 R

| 293 T B -

294

féﬁgéf :

18 NP N SV S

297
L e e ——— ——

2097 T T T o T




ROURGROUE BT | PTY | TP
=No. type |{T¥) (TN) etc [] - Blank
300
301 e}
30
303
304
306
306 T
307
3081
309
310
311
312 1 ]
313
14

315 -

316 O -

(317 1 . -
518 1

319
320
3211 1
322
73273
324

305 — T -
REGR ’ %
3271
| 328

329 |
330
RETN T

332 T

333 -

334 T B
L

13350 [ ] I o
00 ~ .
F.S.ir : | . -

338 ]

39| T ’ '

,3.;16_1 o EE R Ly S R SERRE B
341
2 I o

ik
344 )
345 |

346 o o e
7N M
318 N - - ]

349




type

1ROUR

1

CN)

PTY

TP
(TN)

£

---Blank
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SROUAGROGE FT | PTY [ 1P

No. Jtype [(TN)] (TN)|(TN) ete [] ~--Blank
400 14A [C2000000T O [ TP{ON)={ U.codc=0000 char-R,a PLON)=C202

401 | 144 [C20700001 0 [ TP(ON)=I" U.code=0001 char=d,1 PI(ON)=(202

02 ] TAA[C201[0600Y 0| TP(ONY=1 U.code=0010 char=o,  PI{ON)=C202

4037 T4A [C20T00001 0T TP(ONY=1 T.code=0011 char=2,[] PI{ON)=C202

104 B - _"“‘4
405 | T4A [CZ070000T 0 | TP(ONY=1 U.code=0000 char=R,a PI{ON)=C203

406 | TAA|CZ000000T O | TPION)=1 U.code=0001 char=d,i PL{ON)=(203

407 | 14A°[C201000001 O [ TP(ON)=1 U.code=0010 char=o,  PI(ON)=C203

408 | 14A 20100001 0 [TP(ON)=1 U.code=0011 char=3,{] PI{0N)=C203 — ~ |
409

410 | 14A 0201000017 O] TP{ON)=I U.code=0000 char=R,a PI(ON)=C026

(411 | T4A1C0N00600] 07 TP{ON)=1 U.code=0001 char=d,: PI{ON)-C026

4121 TAAC20400001] 0 [ TP(ON)=1 U.code=0010 char=o, PI(ON)=C026

;?113 U4A [C20700001 0 { TP(ON)=1 U.code=0011 <char=4,[] PI{ON)=C026 ]
414

AT5 | T4A[C2020000] 1] TP(CN)=0 U.code=0000 char=R,a PI(ON)=C201

416 | T4A [C20200001 T TP{ON)=0 U.code=0001 char=d,1 PI(ON)=C201

417 | TAA[C20200001 1| TP(ON)=0 U.code=00I0 char=o, PI(ON)=(C201

F18 ] T4A 020200001 T | TP(ON)=0 U.code=0011 char=1,[] PT{(ON)=C201
9]

420 1WE30300001 1| TP(ON)=0 U.code=0000 <char=R,a PI(ON)=C201

4211 T4A [C20300007 1| TP{ON)=0 U.code=0001 <char=d,i PI{ON)=CZ01

122 1 14AC0300001 1 [ TP{ON)=0 U.code=0010 char=o0,  PI{ON)=C201

4231 14X 0300000 T TP(ON)=0 U.code=0011 char=1,[] FPI{ON)=C201

i |

125 T TAA 002600001 1] TP(6N)=0 U.code=0000 char=R,a PI(ON)=(C201

426 | T4A 02600001 T [ TP(ON)=0 U.code=0001 char=d.7 PI{UN)=(201

427 [ T4A [CO2H00001 I | TP{ON)=0 U.code=0010 <char-o, PI(ON)=C201

428 T4A [CUZHO000Y 1 | TPON)=0 U.code=0011 char=1,[] PI{ON)=C201

429 B

430 | 7

431 T

432 k B o

433

434

(435 [ T4A7[CZ0100001] 0] TP(ON)=1  U.code=0101 TN= 88.0 Map. I= 90. 1T PT{IN)=C202
436 [ T4A7[C20100001 0| TP(ONY=1 U.code=0101 1IN= 88.2 Map. 1= 81.3 PI{INj=C202
437§ T4A [CZ0000001 O | TP(ON)=1 U.code=0I1C1 TN= 89.1 Map.1= 92.3 PI(ON)=C204
43R T4A [C2010000T O [TP(ONY=1 U.code=0101 TN= 94.5 Map. I= 95.4 P[(IN)=C204
| 439 | T4A 20700001 0 | TP{ON)=T U.code=0101 TN= 95.8 Map.I- 96.2 PI{N)=C204
| 4407 14A 20100001 0 [ TP(ON)=I U.code=0101 TN=T01.4 Map.1= 97.6 PI(IN)=C203
Figi__&c_zfgo_oom 0 [ TP{ON)=1 U.code=0101 TN=104.8 Map.1=10i.9 PI(0K)=C207
4477

443 T4ACZ0100001 0 [ TP(ON)=T _U.code=0 [0 TV 880 Wap. 2= §7.6 PI{ON)=C209
444 T4A [C20100001 0 [ TP(ONY=1 U.code=0110 TIN- 88.2 Map.2- 89.7 PI(ONJ=(20]
| 445 [ T4A [C20100001 0 | TP(ON)=1 U.code=0T10 TN- 89,1 Wap.2= 91.3 PI(ON)-C203
T 446 | T4A [CZ01000CT 0| TP(ON)=1 U.code=DT10 TN= 4.5 Map.2= 896 PI(UNY=C233
47| 14N 1623700000 0 [ TP(ON)=1 U.code=0110 TN= 95.8 Map.2-102.2 PI(ON;=0204
A48 T4ACZ3700001 0 [ TP(ON)=1 U.code=0D110" TN-101.4 Map.2=104.0 Pl 0N)=C204
EEEN . | o

1311



ROUHGROUY PT | PTY [ TP
No, ftype (TN} (TN) ete 1 ...Blank
450 [ T4A 020200001 1 [ TP{ON)=0 U.code=010T TN= 90.T Map.1- 83.0 PI(ON)=C201
451 [ 14A [€20200001 1| TP(ON)=0 U.code=0I01 TN= 91.9 Map.l= 88.2 FI(ON)=C201
4527 T4A [C20200001 T [ TP{ON)=0 U.code=010I TN= 92.3 Map.l= 89.1 FI(ON)=C20]]
4531 T4A [C20200000 TTTP(ON)=0 U.code=0101 TN= 95.4 Map.1= 94.5 FI(ONY=C201
4547 14A |C20200001 1] TP{CN)=0 U.code=0101 TN- 96.2 Map.I= 95.8 FI(ON)=C20
455 | 14A [C2040000Y 1| TP(ON)=0 U.code=0101 TN= 97.6 Map.1=101.4 FI(ON)=(C20]
A56 [ T4A {C20400001 T T3P{ONY=0 U.code=0101 TN=101.9 Map.1=104.8 FI(ON)=C20
457 '
'&38‘*1@\‘%‘2’07}00@61"T'"T—P'(Oﬁ}'0 U.code=0110" TN="90.1 Map.2-= 87.6 FPI{ON)=C201]
A59 [ T4A €20200001 TTTP(ON)=0 U.code=0110 TN= 81.9 ¥ap.2= 89.7 PI(ON)=C201
460 | 14A C20200001 1 | TP(0N)=0 U.code=0110 TN= 92.3 Map.2= 91.3 PI(ON)=C20}
AT T4A CZ020000Y T TP(ON)=0 U.code OTI0 TN= 95.4 Map.Z2- 99.6 PI(UN)=C20]
162 | T4A czozpoooi I TP(ON):-(J U.code=0110 TN= 96.2 Map.2-102.2 PI(ON)-(201
4637 T4A C20200001] T TP(ON)=0 U.code=0I10 TN= 97.6 Map.2=104.0 PI(ON)=(201
464 | 14A C20200000 T [TP(ON)=0 U.code=0110 TN=-I0I.9 Map. 2= PI(ON)=C20
485
466 | 14A C20300001] 1| TP(ON)=0 U.code=0I01 TN= 87.6 Map.1= 90.1 PI(ON)=C20!
467 | TAA [C20300001 1 [ TP(ON)=C U.code=DI01 TN= 89.7 Map.1= 91.9 PI{ON)=C201]
468 | T4A (0203000010 [T TP(ON)=0 U.code OIGT TN= 91.3 Map. [= 92.3 PI{ON)=C201
469 | T4A |20300000 1| TP{ON)=0 U.code=0101 TN= 99.6 Map.l= 95.4 PI(ON)=C20
A70 1 T4A 220300000 1 [ TP(ON)=0 U.code=0101 TN=10Z2.2 Map.1= 96.2 Pi(ON)=C20]
471 | T4A 520300000 [ | TP{ON)=0 U.code=0101 TN=104.0 Map.l= 97.6 PI(ON)=C201
472
473 T T4A 1520360001 1 [ TP(ONY=0 U.code=0110 TN= 87.6 Map.2= 88.0 P[{ON)=(C20]
474 T4A 720300001 T [ TP(ON)=0 U.code=0110 TN= 83.7 Map.2- 88.2 PI(ON)=C20}
475 T4A 220300001 1| TP(ON)=0 U.code=0110 TN= 91.3 Map.2= 89.1 PT(ON)=C20
476 1 T4A 20300000 1 [ TP(ON)=0 U.code=0110 TN= 89.6 Map.2= 94.5 PI{ON)=C207]
477 | T4A 220300001 1] TP(ON)=0 U.code=0110 TN=102.2 Map.2= $5.8 P{ON)=C201]
478 TAA [72030000]] T | TP(ON)=0 T.code=0I110 TN=I04.0 Map.2-=101.4 P(ON)=C201
179 1
480 [ 14A (720100000 0| TP(ON)=1 G.code=1101 PTY=00001 Rsv=N TA(ON)=0 P (ON)=C204
481 [ 14A 020100001 0 [ TP{ON)=1 U.code=TT01 PTY=0000T Rsv=N TA{ON}=0 P (ON)=(203
igﬂwlgﬂl;zo100001_&_{9(0:0 [ U code=1101 PTY=00001 Rsv=N TA(ON)=1 PT(ON)-C204
483 | T -
484 | T4A zaozooool_l TP(ON)Y=0 U.code=1101 PTY=00001 Rsv=\ THWTP_TUTSWH
| 4851 144 (203000@ 1] TP{ON)=0 0. code=1101T PTY=00001 Rsv=N TA(ON)=1 P (ON)=C2T ]
186 1
487 ‘ﬂ?tzTHooooiTW“(W’ U.code=1110 PIN(ON)=25/8:12 PE(ON)=C202
438 jﬁ”g%’looool__m TP(ON)=1 U code-1110 PIN(ON)=25/8:12 PI(ON)=(203
489 | 1447720200001 1| TP(ON)- 0 U.code=TIT0 PIN(ON)=25/8:34 P1(ON)=(201
490 [ 144 f‘zﬁapbﬁ‘or’l‘ CTP(ONJ=0  U.code=1110" PIN(ON)=25/8:56 PI(ON)=(201 |
4977 T B - T R
452 R
A I S S O o
T R——— e
Eﬁr 45 [ 2000001 ][TPT()\)I CTA{ONY=0 PI{TN)=C201 PI(ON)=C202 o
496 | 148 [( 20700001 TPONY=T TA(ONY-1 PI({TN)=CZ01 PI(ON)=C202
4‘4fJ'J__l_‘el_R_r(szﬁ[@__UI:”f_iﬁT_Pj\j— TA(ON=1 PI{TN)=C201 PL(ON)=C203
4 1 - - -
() N A R -




[ROUH
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TP
(TN)

ete

0 --Blank

506

501

502

503
507

505

| 506

507

| 508

o204

510

511
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13.4 Example of EON Remote Linking (SPECIAL 81 and 82)

13.4.1 Preset Memaory Setting Example

Model 3217 (master) settings (this network)

* Settings made after SPECIAL 000 (special all clear)

PRESET FREQUENCV;LTEVE FUNCTION

- e

RDS

ADDRESS| (MHz) [(dBy) uonﬁ@wr TRI | RDS PA{'{E@ﬂjREQ

INT

Remarks

1 kﬁ%rrouler station progrn“xg‘w

0 88.0 {70.0075.4 7.4 0.0 2. 3
SPECIAL 72: Preset 100%
SPECIAL 81: EON mode remote link (transmit)

Model 3217 (slave)} settings (this network)

* Settings made after SPECIAL 000 (special all clear)

PRESET [FREQUENCYLEVE FUNCTION EDS | INT Remarks
ADDRESY (MHz) |(dBW) MOD |PILOT TRT [ RDS PATTERN FREQ, =~~~ = |
1;1;;_;9‘0."1_ 70.0075.0 7.5?@:07"T~2—._0 5 EO%Eiﬁ'}gpmg?;uﬂrf
12 [ 90.1 170.075.0 7.5 0.0 2.0 4 p. 3kA4 Traffic Program on-nir
13 90.1 70.0 75.0 7.9 0. 2.0 L 400H7 TraHic program end
SPECIAL 72: Preset 100%
SPECIAL 82: EON mode remote link (receive)
13.4.2 Connection Example
FEON
R D & receiver
TANT IN
L e
)\\ "
RF 0UT RF OUT
Model 3217 Moaodel 3217
{ This network ) ( Other network )

ii_ 7 (transmit)

"l GP1Bconnector

(recgive)
”_Jk(,f)‘] Reconnector
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LEADER ELECTRONICS CORP.

2-6-33 Tsunashima-higashi. Kohoku-ku, Yokohama, JAPAN
PHONE :81-45-541-2123
FAX:81-45-544-1280 TELEX:J47780 JPLEADER R

LEADER INSTRUMENTS CORP.

380 Oser Avenue, Hauppauge, New York 117838 .S A,
PHONE :1-561-231-6300
FAX:1-561-231-5295 TELEX:510-227-9669 LEADER HAUP

LEADER INSTRUMENTS (EUROPE) LTD.

Raglan House, 8-24 Stoke Road.
Slough, Berkshire SL2 S5AG, ENGLAND
PHONE :44-753-538022
FAX:44-753-538528

LEADER INSTRUMENTS (H.K.) LTD.

Room 303-304 New East Ocean Centre,

9 Science Museurn Road, Tsimshatsui East,
Kowloon, HONG KONG

PHONE:852-2-7212503

FAX:852-2-7237573 TELEX:38025 LDR HK HX

LEADER INSTRUMENTS ASIA PTE., LTD.

300 Beach Road, # 25-01/02,
The Concourse, SINGAPORE 0719
PHONE:65-295-4822
FAX:65-295-4833




