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TCI124AP is C-MOS LST developed and designed

especlally for FM/AM synthesizer tuner

contreller, permitting composition ol high
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definite operability to attain high tuning Lat1s 2| (ssia

Tunction by simple kev operation.

SREIN

Of C~MOS construction, TCI124AP requires
. . . . L2105 RN VR WM Lo 2 and Le e
minor operating current, permitting easy bond piteh ls 2540 and Lolsrance
Le BN apgainst theoretiaal
long~term memory backup by the use of conteor of oach lead that is
Ghtainod on the bhosis of No, 1
cell. )
and HNo, @8 lLeads.

JEDEC o

TOSHIBA 5 — 57

PIN CONNECTION

GND 1 28 V)

i, R 2 = o,

£, 3 =6 Do,

MAXIMUM RATINGS ( Ta=25°C ) i X .o,

CHARACTERISTIC SYMBOL RATING UNIT Ky 5 = o,
Supply Voltage | Vbb | =037 100 v o ko lBe | s
foput Voltage AN | 03 Ve b 03 LY b R T =
Operating Temperaturg Topr. | =30 o 475 e | e
Storage Temperature sty =55 a0 4125 °C onc, Il £ 10 W,
(Note) The asterisk * signifies hipolar transistor g 6 A
open emitter sink current for D0G v DOy, R v P
o 16 i o
L e bEN B
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GENERAL DESCRIPTION OF TC9124AP FUNCTIONS

Before detailed explanation of TCILZAAP, brief description will be given
below of its fupnctions and fealures, and reference shall be made to the
latter part of this tfechnical data for mere details of each of the

relevant items.

1. TC9124AP PERMLYS CONTROL OF THE FOLLOWING BIVE BANDS.

LS TGNAT RECEIVEI FREQGUENCY
Por s | rrequency pawy | stmp REMARKS
My 87.5 ~ 108.0 MHz 100 kHz FM U.5.A band
FMy, 87.5 n 108.0 MHz 50 THz fg()ﬂiggpzzgagz?gon)
fﬁil_‘ 76.. 0 7’7\:”7"”970.,0 MHz | Wil_.()().kﬂzﬂ . ]=MJapan1;>and N
.Aﬂl. - 525 ”&Jlébs kHz i 1 kﬁzu AM lb kHz separation
AMQW" -IHE;EM-¥.1662W7kHz. a 1 kﬁ% AM 9 kHz separation

2.  SETS, FULL OF VARIETLLES, WITH MULTIPLE TUNING FUNCTTONS CAN BE
DESLGNED:

a. 1 step/I push tuning with [ﬁf} or [ﬁﬁﬁﬁj key.

b. Rapid feed tuning by continuous depression of [:ﬁ%] or [ﬁ@ﬁﬁ] key.
¢. Automatic search tuning by [Eﬁiéj and ‘:ﬁ?] or [§§ﬁﬁ] keys.

d. Direct data tuning with ten keys [éj through [Ej

e. Tuning by memory read-out.

3. LSI HAS MEMORY FOR TWELVE STATTONS

a. The 1Z2-station memory can be used randomly, irrespective of
receplion mode, or six statious can be assigned each for FM and

AM mode.
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I
b. Depress [WRITEj and memory number keys for memory write (two
operation). For memory read-out, depress memory number key alone

{open-push operation).

¢. Independent of the I12-station memory, LSI has a built—-in AUTO MEMORY
performing automatic read/write operation when FM/AM mode change—
over 1s executed,

d. ALL the memories are composed of staiic C-MOS RAM to fulfill low

voltage and wminor power consumption operation requirements.

4.  CAREFUL CONSIDIERATTON HAS BEEN GIVEN IN DESION TO VARIOUS DISPLAYS
a. Digital display of received frequency (4 digits).
b. Mode display of FM, AM and CLOCK.
¢. Display of auto-search tuning, memory write and direct data preset

operations.

d. Display of l12-station memory read-out.
Received frequency data are dynamically outputted in BCD code from
TCOLZ4AP, and TED is driven by the exiernal decoder/driver IC TC5002P.
By selecting decorder driver 1C, numerical display can use fluorescent
display and liquid crystal display device.

Dimmer feature is provided that controls display [rightness in two

steps.

5.  THOUGHTFUT, CONSIDERATION HAS BEEN PAID TO AUTO-SEARCH TUNTING
OPERATION.
a.  Scan speed in automatic search operation can be regpulated with the
external CR of 05C-2 to the design of sert.
b. Ir AM) mode, scanning is performed in 1 kHz steps, but stop is

limited to frequencies of integer times 10 kHz.

¢. In AMp mode, scanning is executed in 1 kllz steps, but stop 1is

limited to frequencies of integer times 9 kHz.
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d. In M mode, scaming is performed in 100 kHz steps, but the opera-
tion is not stopped in the 100 kHz step point that follows the
channel jusl preceding the point where auto-search operation starts,
to ensure complete separation [rom reception stale to facilitate
design of set.

6. LSI HAS LOCK FUNCTION THAT REJECTS ANY OPERATION KLY INPUTS.

/. Since TCY9LZAAP has contrel rerminal (TN which causes all outputs to
be stopped when Lhe power supply of vadio set is in "OFF" position and
makes LSI's operation, including 08C oscillation, completely static,
it is possible to fully back up reception state (memory content) with
minor current by use of a cell or condenser for many hours when the
power supply is in "OFF" position.

DESCRIPTION OF FUNCTIONS OF LEACH TRRMINAL

PIN _ NAML OF DESCRIPTION OF FUNCTIONS
SYMBOL i . . . REMARKS
NO. SYMBOI TERMENAL AND OPERATTIONS
Input terminal for various operation
) K Key signal keys, capable of issuing twenty kinds of
) ) input terminal instructions in total for assigning
6 Ky different operacions with inputs at each
timing of Ty through Ty.
Band change- Input terminal for assigning FMy/FMp in
7 u/L over input FM mode and AMy/AM» in AM band, each
rerminal being independently settable.
. . Signal output terminal used to add clock
Synthesizer/
IC & ~he - dig §
clock change- C and to change display mode (frequency/
8 5/¢C o clock). The output is at "E" level in
over output
. synihesizer operation and at "L' in
terminal
clock operation.
1981 ~ 06 - 10 TOSHIBA CORPORATION EJC-TCY124AP-4
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R | . ,
PIN . NAME OF DESCRIPTION OF FUNCTIONS
5Y L. i RE
NO. SYMBO TTERMLNAL AND OPERATIONS REMARKS
Gscillator Terminal of osciliator for systrem
IS0 TONTroe loc including T , .
9 08C~1 Cerminal 1 control cleck, including T1 threugh
Ty, connecting C, R to outside.
Oscillator termial for timing clock
10 0SC? Osciliator to determine AUTO SCAN speed,
’ terminal 2 mewory write time, etc., connecting
C, R to outsgide,.
Inhibit control terminal at memory
Inhibi back-up. Normal ~ati "H"
11 INH nhibit back-up Normal operation at "H
terminal input and memory state at VL'
input.
AUTO STOP When "H" input is applied to this
12 ASTP ¢ signal input terminal in automatic scanning,
terminal rhe Scan operation is stopped.
LEEE AR - - "y M _
FM/AM change- H" output in FM mode and "L" out
it oin A . This . .
13 FM/AM over output put in AM mode Itis terminal is
. used for FM/AM changes of prescaller
rerminal
and FM/AM mode display.
Load signal Output terminal for connection to
14 1. output for load terminal of PLIL, LSI TC9123RP
) . and for assigning data read-in
PLL L51 timing.
Data output terminal for received
15 D - frequency. 4-digit BCD data are
Receiving |
16 C _ serially outputted in synchroniza-
frequency data /
17 B ] tion with the timing of Ty through
outpui terminal
13 A Ts. It is used for received fre-
quency data of display driver and
programmable counter of TCY9123BP.
1981 - 06 - 10 TOSHIBA CORPORATION EJC-TC91 24AP-5
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]
PIN | _— NAME OF DESCRIPTION OF FUNCT1ON REMARKS
NO. SYMBOL THRMINAL ANDY OPERATIONS
19 T4 Digit signal Digit signal output for controlling
20 T output all rhe Cimings, such as A v D output
21 T, Corminal data, Ky "~ K5 key input timing,
23 T1 0O v DOg display output, ete.
Display blank- Blanking signal output for prevention
2 BL ing output of blurred display and for bright-
. ness change. Connected to BY of
terminal '
TCH002P.
Driver output to display operation
state of TCY124AP h ¢
24 Do 3 state of TC9124AP, such as memory
95 DO Various mode I read-out address, AUTO SCAN, memory
- 1 ;
i rite st o 2B O n11Q e e
96 DO, display write, etc. Because of its dynamic
27 DO3 driver output Lighting in synchronization with Ty
| through T4, 16 types of display are
| available,

DETAILED EXPLANATION OF FUNCTIONS AND OPERATIONS OF TC9124AP
1. I/0 TIMING WITH EMPHASIS ON Tp THROUGH T4

In most cases with TC9124AP, input and output cperate in synchroniza-
tion with digit signals of Ty through T4, A v D frequency data

outputs and DOy v DO3 display outputs are subjected to change at each
timing of Tj through T4 and are sent out as dynamic data, while K1 v K5
key signal inputs and U/L band change-over input are synchronized in
LSI for data read-in. Instructions have different meanings, depending

on each timing.

Functions of each 1/0 terminal at Ty through T4 are listed in the

following table.
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ELECTRICAL CHARACTERISTICS (nless otherwise specified Vpp=/.5V, Ta=25°C)
CHARACTERISTIC SYMBOL | 3 RPG TEST CONDTTION MIN. | TYP. |[MAX. | UNIT
Operating Supply Volrage Vi _ _ N - 10
_ngrating Supply Current | Inn Dualput Open scanming - - -5
Quiescent Supply Current BRI INB=GRD e - = 259 HA
N2y INH=CND, Vpp=2V - - 10
Memory Back Up Voltage { VME l INH=CGND 2 - - \
"H' LEVEL QUTPUT CURRENT
5/C Outpur Log s/c¢ ]
Lok MuLput P A
FM/AM Output -UﬂJFM/AMi -1.0] - -
AL Output B 1OH BL |
e e p” i OH ] ]'.J ,(! VOH-:()V o mA
T, Qutput ton T ~.51 - -
Ag v Dy Output fop A-O“JD(J 1.0 . -
T1 oy Output lOHrrf”Tai -3.5 - -
TLTOLEVEL OUTPUT CURKENT
S/C Output | Lon, 5/¢
FM/AM Qutput 0T, FM/AM | L.0| - -
.....BL _UUEPUPH 10}_'“. LL . Vo =1V . mA
L Outpur [p1, L : 0.5 - -
i Ag v DO Quiput Lot ApeDO 1.0, - -
Ty~ Ty Oulput Tor, Ty,
DGy v DOy
Huiput Current 1 Tour | : | 30 - - mA
Output Leakage Current 1011, } Vour=bV - - -10 UA
FMAAM, BL, Ap v~ D, TRI-STATE LEAKAGE
Leakape T Level Lrrp - - 10
\ ? - Lo — (I - HA
Current " evel KSR - - -10
. L
U/1., Ky v Ky
Pull Down /L | Ryy U/T, 0 | - 300
Resislance - P S e )
RS K ks [Rin KK § 10 |~ | 60
' _ | HY Tevel VTH 5.0 - VEE 3 v
et Vollage P pever | vy -3
A-STP, TN
| . c . "HY Level L VIN=7.5V - - 10
: "LY Level Lil : V11=0 ~ - [ -10] A
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Table j-1
T, [ |
‘ I 1
: !
. a 1 |
I i 1
! | | I
T T 1
§ ! I |
' ! . |
SYMBOT, FUNCTEON T 2 3 T4
A Data output Received fre— 1| Received fre- 10| Received fre- 100 Received 1000
e frequency
: COT23R0 ar uency date . eney dats o cy data
i to TCOT23BE and | quency data 5| duency daia ) quency data 200! data
1 received fre- | x 1 digit / X A0 digit ’ % 100 digit 7Rou:’pZIon o
¢ o . 4 40 400
quency dis- mode assign-
B play device 8 80 goog| 1ne output
- et T e o
DOg Mirect tuning e .1<m thopoint ut 0T8E ireh Memory write
L ' at I'M tuning
— Operationmode fo oo B R
N T " 'd
3 My Y ? N f
_ DQ%? read-oul dig- Mir,no ry....... C‘D ,,f,,'t',m”_ S e n?.ory 3) __M.emory \4>
E YO T 3 For 5 iR/ =
792 [ ptay outpar Memery (08| Memory 16 Memory D Memory 12
D03 Memory (7J | Memory (8] Memory (9) Memory (l_@
K1 FM mode Auto-search (1) <)>
designatin command e =
. . . Memory write . -
Ko . Direct tuning command 3 ) QQ
- | Operation _— e e e ]
Clock change- c
K3 key signal Display dimmer }OF change (5) )
| over x 2
K, | et Key lock DOWN up
K= AM mode FM mode e o
7 designation designation ny + 6 ! “\ + 6
U/l }_,}a nd change Band change FMy , . AM2 , »
input § designation designation
1981 - 06 - 10 TOSHIBA CORPORATION EJC-TC9124AP-9
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[A]l Ixplanatory Supplement to Table 1

utput Terminal

The four outputs (T v 'Ty) dynamicaily send out received frequency
data and mode in synchrenization with Ty through T4. These data
are forwarded to f{requency display seciion and connected, at the
game Ulme, to PLL LST TCYIZ3BP for various kinds of control.

A Lhrough D at the timing of Ty through T3 and A at T4 are all

BCH code frequency data, as listed ia Table 1, but B, C and D at

Ty are operation mode assipning data of TC912Z3RP, as given below.

e O

fable | Mode B 0 D
Fiy i n H

(al Liming My (I or H) R K

T4) : ST ISP e

M), i L. i
ANy } il I.
AM> L L L

OB in FMp mode is "L" for f[requency of integer times 100 kHz and
"H'" For frequency of +50 kiz.
© No special note shall be rtaken of these dara; control will be

elftectuated simply by connecting A v D lines to A v D of TC9123BP.

(i1} Operation Key Input

K| through K5 are inputs for keys for various operations, but
they receive ecach of the timing sipnals Ty through T4 as a '
different instruction. When Ty signal is given to K7 terminal,
for instance, it is an instruction for direct data preset with
ten keys. Tf Ty is given, it is an instruction for memory write.
Similarly, T4 is for read-out of memory 3 and T4 for read of

Memory 4 .

1981 - 06 - 10 TOSHIBA CORPORATION EJC~TC9124AP-10
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In other words, five Ky ™% Ky Jines and four Ty v T4 lines con—
stitute a key matrix, permitting rwenty kinds of instructions

in total {5 x 4 = 20),

[B] Determivation of Digit Ty v Ty Timing Frequency. (08T

Ty~ Ty frequencies are detvermined by the constant of ¢, R externally
comected Lo 0SC-~1 (\9) pin). 10 f1 srands for the oscillation fre-
quency of Q5C-1, cach of the Ty % T4 frequencies will be [1/64.

Fig. I-1 is the riming chart, showing the relation of Iy frequency

Lo other oulpult terminals,

The frequency of 1y through T4 wainly determined by the op timum
conditions for dynamic display, but usually for 4 digit dynamic,
proper frequency will be in the order of 200 2 to 1 kiy with a
stationary radio set and 500 Hx to 1 kliz with a radio set which 1is
subject to vibrations, as in vehicles. Therefore, the oscillation

frequency of 0SC~1 will normally be in the order of 30 to 60 kHz.

Oscillation of 08C-1 is stopped in ifubibit state to reduce current

conswmpt ion.

Fig. 1--1

ARSNGB AR AR AR AR
—
Ty
Ty
T,
I [ 1 1 !

7 I] [T M Mo,
I N SR L T LI L,
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[C] Determination of Frequency of 0SC-2

(i) In addition to OSC-1 for timing clock goneration for the system
described above, TCYO124AP bos another oscillator 0S6-7. This
050~2 does not usually oscillate, except when required to control
various timings. The following are controlled by the oscillation
frequency [y (ll2) of 0SC-2. (¥or more details, refer to the

respeclive item of funclional degscriptions.).

1. Fime Ty before shifeing is effected to coplinuous rapid feed
by keep depressing [UPi or iDUWUé Key
Ty o= 20/12 (sced

Z.  Rapid feed tuning speed and scan speed in auto-search tuning

n step/sec, o = Fy (srep/sec)

3. Writable time Ty from the push of memory write [WI Key to

automatic reset

Ty = 64/1y (sec)

(ii) The oscillation frequency fo of 085C-2 is determined by putting
all rhese elements rogether, but since fo» is affected by rthe
oscillation frequency [y of 08C-1 as well as the constant of
C, Rwhich is connected to 05C-2 terminal, it is necessary to
determine fy in advance. A proper value of 5 will neormally be

10 to 30 Hz.

2. METHOD OF SELECTTING RECEPTION BAND

With TC9124AP, selectable bands ave FMy, KMy, FM; , AMy and AMy, five
in total, as described above. The following will describe how to

gselect the bands iv some details.

[A] FM/AM Select

For FM/AM select, connect KEY, as illustrated in Fig. 2-1, and apply

T1 signal to Kg input for AM and 19 signal to the input for FM.

1981 - 06 - 10 TOSHIBA CORPORATION EJC-TCYO1 24AP~12
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The KEY used dis normally a push type non-lock key. In this case,
_ - L ) ) ; .

even when | FM key is depressed into M reception slate, if AM

channel stroke memory is once read out, it is changed over to AM

state, as the memory content has priority.

Fig. 21 hE ("> R JLT__}W— , O E— - o

o — f\e'; J

i )
Fig., 2~2

Without ;FM; and ;- AMj kevs, s shown in Fig., 2-2, when Ty and 19
are directly cennected to Ky through a diode, FM/AM select function
will be such that FM mode is selected when 13 or T4 signal is applied
to Kg and AM when both signals are nol applied to the terminal.

For more details, refer to the item of Memorv).
5 y

[B] FM-U, ~E and -%L Select and AM-1 and -2 Sclect

wWhen FM oor AM mode is sclected by the method described above, frequency
band assignment in eitrher mode can casily be made by connecting a

diode as shown in Fig., 2-3.

Fig. 2-3

(i) FM~U assignment (ii) PM~T assignment (iii) AMo assignment
in FM mode in ™M mode in AM mode

u/qui)

R U) ) — ()

O FM-L and AM) require no sach commections as given above,

0 The diode Ky to T for FMg can be changed over either to Ftyp or

¥Mp by ON/OFF operation of the switch.

1981 - 06 - 10 TOSHIBA CORPORATION EJC~TCY1 24AP-1%
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3.0 METHOD OF TUNING

As stated above, Lheve are various methods of tuning for TC9124AP.
The following will describe manual tuning with (T}‘] or DOWN] Key

and aulo-search tuning with lAU’I'()l Koy,

. [powm] and [ADTO]  Key

[AT Connection of Up |

The three keys used for tuning are connectred as shown in Fig. 3-1.

BETR Al ALL D NUN—-LOCKE TYPM

Fig. 3-1

R 1O

( D) P g

it B

t, @ y -

[B] 1 Step/1 Push Tuning

Single short~time push of [U]’} or [D{)Wl\ﬂ Fey will shift up or down

received frequency by 100 kliv for EMy and FM;, 50 kHz for FMp and
I kHz for AMy and AM;.

When the upper band edge specified is reached in continuous UP
operation, no further key operation can shift the frequency.
Similarly, in continuous DOWN Key operation, shift will stop at

the lower band edge.

[C]  Continuous Rapid Feed Tuning
Keep fﬁﬁj or (DUWN} Key depressed for a certain time Ty for rapid
up or down shift of received frequency. Release the key to stop
the shifr.  The time T3 and rapid shift speed are determiend by the
oscillation frequency of 08C~2 (Q@ pin). 1If this {requency is

taken as £, (Hz), the parameters will be given by the formula:

20 _ . .
T = f(zi (sec), Rapid shift speed = §fy (step/sec)

1981 ~ 06 - 10 TOSHIBA CORPORATION a EJC-TC9124AP-14
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Fig., 3-2

|

Ee 0 o ST

phop ap continuous rapid shill o Btop

As in 1 step tuning above, scanning in continuous rapid tunin is
> 3 - p g

stopped st either of the band edges.

[DT  Auto-search Tuning

This auteo-search tuning is opne of the major advantages of synthesized
tuner. In this system, tuner will automatically detect and receive
broadcastl freguency. TCY124AP is provided wilh many useful features

utilizing this funcrion,

lefore we go into delails of auto-search tuning, possible problem

involving this tuning method.
0 Problems in auto-secarch Luning

(1) Problem of scan speed:
User will prefler higher scan speed, especially in AM mode
because of its wider reception band. However, as design of radio
sel is restricted by the lock up time of PLL system and the time
congtant of detection of received signal level, the scan speed
can not be determined easily, where "cut-and try" methods are

closely involved.

(ii1) Problem ol erroneocus stop:
in AM broadcast, ideal step of receivable frequency is 1 kHz,
but in auto-scamning, the operation can stop 1 to 2 kHz short of
the station frequency by detecting any carrier, Unlike FM, AM
mode bas no means of derecting carrier frequency, so that it is
very difficult to take a proper countermeasure against this

problem.

1981 -
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(iii) Problem of detuning For auto-scan Luning:
Suppose certain broadeasting is being received, when auto-stop
signal {(reception detection signal) remains valid. Tn this case,
separation from the current channel can he difficult for auto-
scan., This is due to similar causes as those described in {(i1).
Somel imes, even in M mode, the auto-stop signal can not be
eliminated at 100 kHx step point immediately after auto-scan is

started to cause the problen,

Thus, auto-search tuning method has various problems in designing
radie sets, and it is the very part that frequently causes troubles.
However, dn TCZ124AFP, sufficient countermeasures against such problems

have been taken Lo ensure reliable applications.

The following pages will have detalled explanation of auto-tuning

functions of TCY9124A71,

[E] Method of Auto-search Tuning

For auto-tuning with TC9124AP, depress 1AU;I-:B-] Key first and the
display lamp will go on. Then, select rﬁf] or [ﬁQWN] Key for

higher or lower [requency and depress il to start aulo-scan operation.

Unlike manual tuning, once the key is depressed, auto-scan operation
will continue if the key is released. When the band edge is reached
in auto-tuning, rhe frequency data will not stop there but turn back

to keep scanming. This is another difference from manual tuning.

Scan operation is stopped when "HY

level signal is applied to A.STP
terminal ((i@ pin), and at the same (ime, the auto Luning display

lamp will po off,

N RLENE
ean !
—~
AU LAMD  —ee—— A SR S TANAT AT TR LBV

WLl e IR

Fig. 3-3 Auto-tuning Procedure
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Fig.

3—4 Auto-tuning Scan Method

[ Note]

(L) When memory channel is read in auto-tuning operation, this
operation is cancelled, and memory content is displaved in

normal way.

(2)  Anto-tuning will start with "I level signal applied to A-STP

terminal in reception.

(3)  In upward auto-scan operation, depress [DOWN] Key, and it
will be Instantly changed to downward scanning,
(4)  The signal to be applied to A-STP terminal is preferably IF

(460 kHz) carrier rectifyving signal for AM and resultant

voltage of IF (10,7 Mix) rectifying voltage and S-curve center

detecting signal for FM.

[¥F] Characteristics of Auto-search Tuning of TCYL24AP

TC91

(i)

24AP is characterized by the [ollowing auto-tuning functions.

Adjustable aute-scan speed:

As in the case of continuous rapid shiflt tuning, auto-scan speed
is determined by the oscillation Irequency [ of 05C-2 (fy step/
sec). Therefore, the adjustment of scan speed can be performed
by altering the constant of €, R conuected to 08C-2 to the

properties of other parts of a radio setl.

1981 ~ 06 ~ 10
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(ii)  Auto-tuning stop point in AM:

To solve the errvoneous stop problem mentioned above, TC9L24AP 1

5]

so designed that sean operarion is not stopped when "H" level
signal is applied to A.STP rterminal unless rhe frequency data
saltlsly the following values.

FREQU

MODE ST FREQUENCY AT WIHICH SCAN STOPS
ol

AMy 10 ki | Frequency of integer times 10 kHz

AMo 9 kH» Frequency of integer times 9 kiz

(iii) Separalion [rom curtent channel in FM:

To epsure posivive separation from current channel in M mode,
provision has heen made so thal stoppage will not occur at the
step poini immediately following the start of auto-scan operation
= at frequency separated by 100 kWHz ~ even when A~STP signal
still persists. This permits allowance for the time constant of
the circuir rthat generates auto-stop signal for receiver, with

resultant case of design.

4. MEMORY RFUNCTLONS OF TCGL2AAP

One of the most useful features of synthesizer tuner is that optional
freguency data can always be stored in memory for one-touch selection
of desired channel. Memory functions of TC9I24AP are substantially

designed to give full play to the advantage.

[A] Characteristics of TC9124AP Memory Function
O Built—in Ll-station memory, independent of any external elements.

o lZ-station memary, capable of storing FTM and AM data, thus permitting
free use of FM and AM modes as well as assignment of six channels

each for FM and AM.

1981 - 06 -~ 10 TOSHIBA CORPORATION EJC-TC9124AP~18
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[B]

Q

O

Auto-memory function provided in addition to 12-station memory,
permitting automatic data transfer between operation register and
subregister iuv IM/AM change-over operation, without causing any

fnconvenience in the change-over operation.

Wide selection range of external key arrangement and memory applica-
tion method, allowing comparative frecdom in design of receiver

functions, panel design and the like.

Capability of backup with minor current requirvement, as TCY124AP is
ol C-MO5 construction, causing all the operations Lo stop in INH

(inhibit) state, while ensuring sratic memory retention,

Wide range of operating voltage in memory RAM, permitting ease of
constanl voltage backup with cell or condenser, as memory content

can be held down to low volcage,

How to Use lLZ-station Memory

(i) Method of memory-~related key connection

Q

There are made avallable in TCY9124AP various methods of use and
comnection of keys related to 1Z2-station memory . The most funda-

mental cowpesition is shown in Fig. 4-1.

Ie Lhis method, twelve chaonels sre assigned to the memory with six
keys [!J through ib| and 5@, Key; if only any of the keys is

depressed, memory address corresponding to the key number is assigned,
but when [Ml key is operated simultaveously with any of the
mmbered keys, memory address corresponding to the key number plus 6

is designated.

{Example)

1981

06 -

%3} keyv depressead Memory address 3
ijk and EE} keys Memory address 3 + 6 = 9
depressed
10 TOSHIBA CORPORATION EJC-TC9124AP-19
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(

v With reference to Fig. 4~1, the connection allows free write of FM
and AM chamnels into any of ithe 1Z-station memory addresses. With
FM dedicated units, it 18 possible to write either TM channels or

AM channels into all the addresses.

Fig. 4-1

) T,
. L B T
N | T "

] l ’nwmi e J { ] {W{w {”fw ;s r}

L N S ] § .
%t * S E—— J e SR A ——
T F - -— [y
et e Ko

- - . :

0 M| key function requires no special use of key, but six stations
each can be selected for FM and AM by interlocking the FM/AM chanpe-
over key or add the other keys LzJ through {;ﬂ
{For [urther derails, refer Lo ltem C to follow.)

(ii) How Lo write into mamory
9 Memory write ls performed by two-time operation of kevs. First,
-
push LW} Key (write), and the memory write LED lamp will go on.
Then, assign the desired memory address with the relevant key, when
the received frequency data ar that time will be stored in the
Memory .

O Pepressing {W Key will immediately put memory in writable state,
but it is left ro stand with no numbered keys depressed, the state
will be cancelled afler & certain time, and the LED lamp will also
go off. The vime depends upon the oscillation frequency fo of 0SC-2
and can be expressed by the following formula,

T = 64/ (sec)
i f7 is 20 Hz, for dinstance, the time will be approximately 3.2
sec.
1981 ~ 06 - 10 TOSHIBA CORPORATION EJC-TCYL24AP-20
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o The above automatic cancellation [unction is provided to prevent

stored memory from being erased when [W, Key is operaled by mistake.

O Suppose 80.0 Mz is selected by tuning and the frequency is set to
memory 5. Depress {w} Key, and the memery write lamp will light.
Then, push L§¥ Key. This operation will cause the lamp to go off,
but instead, it will causc the read lamp of memory 5 to go on.

This is because the write operation is completed after a complete
cycle ot the timiong Ty through Ty, and it is immediately followed by
the read operation of memory 5 by a built-in change-over feature.

This state is shown in Fig. 4-4.

Fig. 4-2

Note: TFor display part, such as memory write display, read display,
ete,, refer Lo descriptions of display functions in the

following pages.

{(iii) Memory read method

¢ Memory read can be executed simply by operating the key of desired
memory number from any operation stale. For example, when vou want
to select channel of memory 4, depress the key 4, and the read
digplay lamp of memory 4 will instantly ge on. The frequency display
will also change to the content of memory 4 to receive the channel
trequency.

0o At dnitial making of power supply, data stored in memory are not
known. 1f memory rvead is executed in this state, there is a great

possibility of frequency data beyond the reception band.

1981 ~ 06 - 10 TOSHIBA CORPORATION EJC-TC9124AP-21
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With TCY1L24AP, however, memory content is read for transfer to opera-—
tion regisrer, and at the same time, the band edge detection function
will determine if the {requency is within the reception band:; if not,
the content In the operation register is corvected into the band

edge data,

This operation is only for comparison between the content of the
register and the band edge data stored in ROM in TCY124AP for ultimate
correction, il necessary, bul nol for rewriting the memory content

into the band edge data,

[C]  Example of Use of TCOI24AP Memory

Various uses can bhe made of memory wirh TCY124AP by changing external

key connections. A typical example will be explained below.

(i) 12 memory kev, FM/AM {rec type
Y Yo ¥i

Fig. 4-3

T "_“ff..":.:_‘:"?:':"_Q_Fiwuf“ """"""" N _ + N o
o M e

s
-

J——

(Note) Keys are all of non-lock push type.

. N
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) 7 ) . —
In this method, all the memories Lll through DA can freely
he used either in FM or AM channel. When M is set Lo memory m

and AM in memory &JJ, for instance, the system will be in FM

mode IF [}j iy depressed, and it will be automatically changed
s . . - . .

to AM mode when Lil is operated. Therefore, it is necessary

_ — U 7

that [FM1 and [AM] kevs shall be of non lock push type,

(ii) 6 memory key, FM/AM each limited Lo 6 chaunels

[ 2—station memory is divided fnto two parts, six channels each
for M and AM, and wmemory kevs are six, [LJ through LQJ.
Interlocking with FM/AM change-over, memory key addresses are

changed o L through 6 and 7 rhrough 12.

["ig. A4

I [ [

0 In thig case, FPM/AM key 1s in common use, eliminating the M
key as uscd in the method described in [B] (ii) above. Therefore,
memory address {!l through LE} are assigned by operating
through 6 in AM wmode, but in FM mode, as Lﬁj signal is
already in, memory addresses 7 through 12 are assigned. Accordingly,
lock type push key (not non lock type) or twe-contacl-per-circuit

change-over switch is svitable as FM/AM key in this system.

(iii) 12 memory key, 6 channels each for FM and AM wirhout FM/AM

change-over key

1981 - 06 ~ 10 TOSHIBA CORPORATION EJC~TCO124AP-23
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This is an automalic change-over system without any kevs or
switoehes for FM/AM mode switching., Memories [l} thorugh [@}
are depressed for AM mode and memories _ZJ througl 12| for

M mode . As FM/AM change and main memory read-out are simul-

taneously execuled in this system, auto-memory does not operate,

Fig. 4-5

IDl Description of Auto-memory Functions

Suppose the mode is changed over to M by depressing FM key while
receiving 1100 kHx in AM. The 1100 kHz data signify 110.0 MEz for FM,
but this frequevncy is outside the FM band and is thus drawn back to
the band edge. 7o solve such dnconveniences likely bto occur in FM/AM

chiange-over, auto-memory function is incorporated in TCY9124AP.

o Auto-memory is a data conversion function Lo automatically read the
content of subregister into operarion register and at the same time
to write the {requency data being received ti11 the time, that is
the content of the operation register into the subregister, requir-

ing no operation at the time of FM/AM change-over.

o As shown in the diagram below, 1100 kHz data are currently entering

the subregister and 80.0 MHz frequency is being received in FM mode,

1981
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Tf the set is changed to AM mode by pushing EE@] key, the operation
register is instantly changed teo 1100 kil and the subregister is
rewritlen Lo B80.0 MHz data. Then, il L?ﬁ] key is depressed again
after 1250 kHz {requency, as attained by operating [EEJ key, etc.
in AM wode, is received, the set will automatically be turned into
80,0 Miy receiviung state in FM mode and 1250 kilz of AM mode is

written in the subregister.

Fig. 4-6

o AM .
(i fono | MO
leH = M 2
Key) o

T T
ST

SO0

MH =

(1) {3 (9 (4)

o Exceptionally, howover, if 82.5 MHz data of FM mode have been
written in the address 3 of main memory in the condirion (E) of
the above diagram and ity read-out is executed by operating [51 key,
the set will be changed over to FM mode and the 1250 kHz data will
enter the subrepister, as illustrated in the above diagram, but
the vperation register will be changed to 82.5 Mliz as main memory

has priority.

5. DIRECT DATA SET FUNCTION

As a characteristic tuning function of TCY91Z4AP, the frequency data of
desired channel can be directly set by using 10 keys (0 through 9).

The [ollowing will describe this method in details.

o Direct data set key iDS!
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To instruct TCYI124AP Lo follow this tuning method, connect DS

key between T7 line and Ko dinput, as {1lustrated in Fig. 5-1.

oo h Nionro Lo ®OLvpe pudsn Key used

B L

o TEN Keys
This tuning method requires ten kevs (0 v 9), but as TCY124AP is
provided wilh twelve keys (1 % L12) as memory key, these are used in
common. Namely, Lhe circuits in LS are switched by depressing [Dg]
key in such a way that all the wemory keys operate as key for data

input. The memory keys (1 % 12) as data key will have the following

(‘.()["['L’.Sp(')i'l(;[ﬁ‘.ll(‘O .

WMIMLIY )T S N T S S ST O O R

LT ala | £ i 2! (L L

0 TC91L24AP"s operarion with DSt key depressed
I i Y 1

L. bS lamp will go on. See description of Ty timing display function

for DOy outpul.}

foad signal of L output terminal ( @ﬁ) pin} will stop, and data

i~
a

transfer to PLL LSL TCO125BP will no longer take place.

3. Memory keys are changed over to data keys (0 v 9), as described

ahove.

4. The function of band edge detection circuit will stop. (For details,

refer to the explanation to follow.)
o Direct data set precedure

Key operation procedures for dirvect data set will be explained below

by taking FM 82.5 MHz as example.
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To instruct TCIL24AP to follow this runing method, connect DS

key between T Tione and Ky iaput, as illustrated in Fig. H-1.

B ¥
h“i .. Mo o
5 *

Lype pushn key used

o TEN Keys
This tuning method requires Len keys (0 ™ 8), bhut as TCIL24AT ig
provided with twelve keys (T v 12) as memory key, these are used
common. Namely, the circuits in L51 are switched by depressing [;g}
key in such a way that all the memory keys operate as key for data
ioput.  The wmemory keys (1 % 12) as data key will have the following

(_TOI"T'('ESPOHd{;‘iH‘.(:‘ .

Fig. 5-2
MEMORY KoY ! b A A I & 7 b [ L I R

o TCYLZAAP s operation with [Sgl key depressed
1. DS lamp will go on. (See description of Ty timing display function
for DOy output.)
2. hoad signal of L output terminal ((}@ pin) will stop, and data
transfer to PLL LST TCYE23EP will no longer take place.
3. Memory keys are changed over Lo data keys (0 v 9), as described
above.
4. The (uncticn of band edge detection circuit will stop. (Tor details,
refer to the explanation to follow.)
o Direcl data set procedure

Key operation procedures for dirvect data set will be explained below

-

by taking FM 82.5 MHz as example.
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DESCRIPTLION

DISPLAY

Note:

a.

b.

80.0 MH».

FM channel data shall be sei in FM mode.

LE 30 is din T mode from the beginning, this

key operation is nol required. Any freguen-

cy data will de in this case.

suppose it is 80.0 MHz,

8o o

The operation described above wiil follow.

At the time, the receiver continues receiving

8 is set in the low-order dipit

8 is shifted one digit up, znd 2 is set in

the low-order digit,
8 and 2 are shifred one digit to the left,

and the low-order digit will have 5 set.

IF memory write key [ﬁ} is operated, all
the functions of TCY124AP, as changed with

key, arc returned to normal. That is
Lo say,

L. DS lamp will go off

2. Load puise will appear at L output,
82.5 Milz data will be conveved to PLL
and receiption will start.

3. Data keys will relurn to memory keys.

4. Band edge detection circuit will
operate.

In case of wrong numeral data, depress [QQJ key

resel displayed data to 000,0.
When
ser,
edge
bhand

will

detection civeuit, which will correct the
edge data. In the case of FML, the
be corrected to 90.0 MHz and 185.0 MHz to

data beyond the frequency band specified by TC9124AP are
operate LWJ key in the last position teo actuate the band

set data 18.0 MHz

again to

data ro the

76.0 MH=z.
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- 06 -

10

TOSHIBA CORPORATION

EJC-TC9124AP-27

GTFial>



Ir\rrEK:;Fa/KTTE[)(jIi?i:ijITg TCO9124AP

ﬁi TECHNICAL DATA

6. DISPLAY FUNCTTONS OF TC9124AP

A gynthesizer tuner using TCY124A7 requires the following displays.

1 Display of received Frequency b—dipit numeric display
2 IM/AM display

3 Memory read display Total twelve (1 v 12) or six

4 Auto—-search display

5 Memory write display

6 Direct data preset display

7 Other displays

[A] Digplay of Received Frequency

o With TCYT24AP, dara are sent in BCD code from each of the output
terminals (A, B, C and D}, depending on the timing Ty through T4, as
listed in Table 1 given in Ttem 1. Thus, received frequency can be
displayed by commecting the cutput terminals A through D to BCD ——
J-segment decoder driver TC3002P, ete. and by driving it with digit

signals Ty through T,.

o Tt should be noted here, however, thalt it is necessary to stop

display, since B, C and D data at timing T,

, ave operation mode

assigning code to PLL LST TCO9L23LP.

o As an example of A % B output data, a timing chart at reception of

82,5 MHz In FMy, mede is given below.
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GTIAL P>



R

INTEGRATEDCIRCUIT TCo124AP

TECHNICAL DATA

Fig. 6-1 !

>

A S
O D

o Function of Bl (blanking) terminal

TCOLZAAP is provided with BT ((ég) pin) as control terminal for
prevention of blurred display and for regulation of brightness in
two steps.  The signal outputted f{rom this terminal has such wave
forms as shown in Fig. 6-2. 1t generates positive pulses when
dynamic Lighting of Ty through T4 is changed over. 'The pulse length
will get larger when the key ?L! (light), regulating brightness,

is depressed.

Thus, blur prevention and brightness adjustment can be attained by

applying the BL wsignal to By terminal of LED decoder driver IC TCS5002P.

Fig. 6-2 Fig. 6-3

4 7] m 7
v VT TR WA 2 -

Display is blanded along the breken lines
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o Display brightness adjustment key fil

Light key it] ig commected between Ty and K3 in the similar was as
shown in Fig. 06-3. When this key is held down, display will get less

bright, so lock key or ONJOFF switch is used.

o Merhod of zero suppression in the high-order digit
As recelved {requency Is displayed in four digits, as illustrated in
Fig. O0-4, with TC9124AP, rhe high-over digit will have zero display
in the case of less than 100 MHz o I'™M and less than 1000 kHz in AM,
Te suppress this O, apply T4 to RBO (zero suppress terminal) of

TCH5002P . When input is 0, display is suppressed only at Tg.

Fig. 6-4

WG s Mt SAAMULE OF gs0kMa

25, HF5D

o Merhod of displayving decimal point in FM

Display in AM wmode has oooo kHz, requiring no decimal point, but in
FM, the display has a decimal polnt in the second digit from the
lowest, as in ooo.o Mz, Accordingly, with TC9124AP, this decimal
point drive current is supplied from DOy terminal ( CiD pin) at the

Liming of T2.

As the DO terminal has a built—in bipolar driver transistor in LSI,

the lamp can be lighted by connecting it te the Dp terminal of LED.
o The whole display circuit for received frequency of TCI9124AP can be

shown in blocks in Fig. 6-5. For more details of the circuit, refer

to the example of applied circuit piven holow.
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Fig. 6-5

L

VS R— )

g
0 0H

///Z_//_J

@

[B] _Display Functions by DUy v DO
o TC9124AF has four terminals DOy v DO3 as emitter follower output for
the bipolar transistor so that LED Tamp can be directly driven,
They drive tha lamp dynamically depending on 13 v T4, respectively.
Therefore, sixteen (4 x 4) Lypes of LED are provided.
The ceontents are listed in Table 1 in Ttem 1. Their actual wiring

wili be as shown in Fig. 6-6.
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Fig. 6-6
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PNV THANGIETOR

o When six channels each are used for ¥ and AM modes in a limirced
way by using 6 memory keys, as explained previously in relation to
Lthe use of memory, memory read display lampg are also six (M1 v Mg),

where the conncclion shall be as given in Fig., 6-7.

Fig. 6-7

o Display brightness change-over at outputs DOy v DOj
These display outputs require no blanking by BL signal, as LED is
directly driven. They have function to change drive pulse lengths

of DOg v D3 in LSI.
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brightness adjustment is performed by pushing \L! key in the same
way as for frequency dispaly.

As an example, Fiyg. 6-5 shows a timing chart concerning LED of M,

(DO outpul at the timing of T1).

Fig. 6-8

e

O 1

o FM/AM mode display

For display of receiving mode of IM and AM, use is made of FM/AM

output terminal ((éj) pin) of TCYLZ4AP. This Lerminal becomes "H"
fevel outpul in FM reception state and "LV lovel output in AM. As
no arive is included ingide, it is necessary to add external drive

transistor. An example of the circuit is given in Fig. 6-9,

Fig., 0-9
* r Vip

Ak .
K “/I/","\ M-
(A pin

M Al

/. OTHER FUNCTIONS OF TCY9124AP
As the functions ol TCILZ4AP, tuning, memory, display, etc. have been
described thus far, and the following will be descriptive of other

characteriatic functions of this LST.
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Lock Function

TCOLZAAP bave various operation keys, once of which controls the
receiving state. Users may wish to continue receiving current broad-
cast by eliminating any possibility of erroncous operation of mischiefl
by children. On such as assumption, TCY9124AP is provided with a lock

function Lo stop all read-io by operacion key temporarily.

For this purpose, users can only connect Ty line to K4 line with a
switch as shown in Fig. 7-1. When this switch is in "ON" position, all
the other operation keys arve made ineffective. The radio set will keep
the receiption state as it was before the lock switch was operated.

By putting the leck switeh to "OFF" position, you can have normal

functions of the keys.

This lock function is very useful in preventing erroneous operations,

egpecially when the synthesizer tuner is remotely controlled.

Fig. 7-~1 & (ON/OTF switch or lock type push key)

Tnhibit Tunctiouw

This function is c¢losely connected with the mewory backup funciionm,

the most charactevistic of TCUL24AY.

When memory backup is effected with a cell by supplying voltage only to
TCA124AP with the power supply Lo the receiver in "OFF" position, there
may occur various problems. Tor example, A v D data outputs and T1 v Ty
timing signals can be supplied, although the power supply to PLL IC
TCOI238P is in "OFF" position and while no current flows to DOpn DOJ

LED damp display and Ty v Ty digic drive transistors.

And, there may be a problem of key operation in the backup state.
Complete measures againsl these preblems have been incorporated in

TCY9124AP as inhibit function.

1981
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(i) Controls of inhibitr function

TCOTZ4AP has an TNH rerminal QR) pin), which is set to "L" level

to actuate the inhibit function.

Fig. 7-2

(yb Sl OLEL O VNTUT Vi LEVEDL o e
. e E _'”)
G PR RN D
{
e e NORMAL
" OPKRATTON

S AT

(ii) Operation of TCIL24AP in inhibit state

tn inbibit state, TCRL24AY operates differently from normal
operation:

o U5C-1 and -2 oscillation is compulsorily stopped inside; all the
operational clocks iIn LSl are out of supply into complete still
state.

o ALl the key cperation read is disenabled in the same way as in
lock state, and any key operation can not cause the state prior

to dinhibition to change.

o ALL the ourput terminals of TCOL24AP are fixed as follows.
(LY 1L v Iy, L oand $/C outputs are fixed to "IV level.
(2) Ap v Dp, BL and FM/AM outputs are al high impedance.
(3) BOg ~ DO outputs stop their drive capability.

o Under the output conditions, all displays are erased and darta

Lransfer to TLL LSL is stopped.

As mentloned above, all the internal operations of TCY124AP are
stopped, and no current flows from the ocutput terminals, so that
the current consumption at the time is exceedingly small to memory

backup with a cell.
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o Concrete cell backup cirveuit using TNH terminal

Fig. 7-3 ghows a concrete circuit of memory backup with a cell.

Fig., 7-4 is an example of the backup with a condenser.

Fig. 7-3 Vig. 74
\I_‘I
(o —] )
N ! a8
LR Vi DR
N
[ b .f'-“ i i i
D T (N D
I | 1

¢ Resistapce Ry is provided as a means against latceh up when Vpn or

more voltage is applied to TNH terminal,

o Resistance Ro is provided to extend backup time in inhibit state

by making the cell used in TC9124AY a constant-current type.

o TNH Terminal Timing Chart

7o lao (V)
Vi

GND e e -
g g (0 (V)-—m—m—“__1 ] T: 1NH Operation
i : Jon=""H" 2 =N
CND T (Vpp="H" and INH="L'")
t

T 10msec

CONTROL OF PLL SYNTHESIZER BY TC9124AP

The preceding pages have dealt mainly with the Tunctions of TC9124AP, The
ultimate object ol TCY124AP is to ensure reception of desired frequency by
controlling PLL synthesizer with instructions inputted by operating various
keys.,

The following two types of Ty have bheen developed to constitute a FM/AM

clectronic tuner in combination with TCO124A7.
(1) LS8! for PLL TC9L23RP {(C-MO5)

(2) Prescaller 1C TD6102P (ECL)

1981 - 06 - 10 TOSHIBA CORPORATION EJC-TC9124AP-36

GT|Aal2



leTE(B*Q[:[E[)(:iﬁfjljrg TC2124AP

ﬁi TECHNICAL DATA

Separate techoical data arce available on the two 1€, and vou can refer to
them for any details, This technical data will describe rhe method of
combining such 1Cg with TCYLZ4AP and the function of the whole system with

maior emphasis on TCYT24AD.

o A synthesizer Luner composition is shown below in Block Diagram in

particular referevce to signal transfor between TC .

5P R

NUMMLRI DAL PREQUIBENQY DEISEFLAY

j> L”;f Crnie
- O
r***;—::'>

—

L b T il My Ty
SolEa Al Pigy 1
°H E)looo---0
By i e
LED DIigrLay

‘LE‘

LAl Descriprion of Contra!l Signals
(i) Control signal to TCHL23BP

Necessary conlrol sipnals from TC9124AP to TC9123EBP are A D,
Ty v Ty and 1, 9 Llines in total, as given in the diagram

controlled by these signals are:
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INTEGRATEDCIRCUIT 1Co124AP

TECHNICAL DATA

(1Y Operation mode assignment co TC912738F

Data for assipgning the operation wmode (FMU, FMy, AMy or AMZ) in
which TC9123BP should operate. 1t depends on o combination of
each of the outputs B, € and D at rthe timing of Ty. TCYHI23BP has
its reference frequency for phase comparison and number of IF

offsets of programmable counter controlled.

By Gy Dy NAME OF | REFERENCE Tr e { .

' ! ‘ MODI FREQUENCY | OFFSE] REMARKS
nooou N FMyg 12.5 kilz . +10.7 MHz | 100 kHz Sep
(Lor ) H 1 | My ' t " 50 kHz Sep
HoooLod My . ~10.7 MUz | 100 kHz Sep

T (R AM 1.0 khz | 4460 kHz Tn case of
; 10 kHz Setp

L. L L AMo "  H459 Kz In case of

9 kHz Sep

(2)  Assigowent of number of frequency division N for programmable

counbey

TCY9L29BP has an 11U offset [Tunction ingide, and as the number of
1F offsets is automatically switched by the mede assignment
listed in the above table, receiption [requency data can be
used as data from TCOLZ4APY Yor setting the number of frequency

division for programmable counter,

Accordingly, the number of frequency division is to be set for

display of A v D outputs as well as for transfer ro TC9123BP.

Fach of the control data in (1) and (2) above is transferred
serially from TCOL24AP in 4-digit BCD code in synchronization
with timing (T through Tg). A latch circuit to convert the

serial to parallel data is provided inside TCY9123BP.
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INTEGRATEDCIRCUIT rcotzanp

R 2 TECHNICAL DATA

(3) Load signal |,

TCYOL23BP reads in A D data at cach timiong of T1 through T4,
and the read ciming is dnstroeted by this load signal 1., which
prevents auy possible malfunction in data reading when timing
s changed over, and also controls stopping of signal read into
TCHT238T when other data than frequency data are sent to A« D

line in divect data seiting and clock display.

For timing chart for these signals, refer Lo Fig. 1-1 above.

{(ii) Control signal to TDELOZP

Lt dis only TM/AM change-over signals that controls the prescaller
TD61G2P dirccetly from TC9124AP. By this signal, TD6102P amplifies
Fap input in AM mode and directly output it to Py of TC91238P, and
in M mode, it divides [pym input into 1/8 frequency and outputs it.
Tn ¥Myp mode, the prescaller reqguires +50 kHz shift operation
command, which is transwitied from TC9124AT as operation mode
assignment to TCY123BP, Uhrouph which the instruction is conveyed

te the prescaller from Ppypp terminal.
| O

In this way, the control signals from TCY9LZ4AP 1o the synthesizer

portion are Ty v T4, A% D and L to TCYL23BP and AM/TM to TD6102P.

AlLL the conncctions can be made dircctly without the necessary of
changing levels. Careful consideration has been taken of pin arrange-—
menls of LST and ICg so that writing of prinlt patterns can be facilitated

for mounting of radio receivers.
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gNTEGRATEDCIRCUIT TC9124AP

R TECHNICAL DATA

[B]  Example of Circuilts of TCI1Z4AP and Synthesizer Section

TDE1O2D
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INTEGRATEDCIRCUIT rco12aar

T 5 TECHNICAL DATA

EXAMPLE OF WLRING BELWEREN TCI9124A7 AND DISPLAY/KEYBOARD

to The Lozp
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