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C-MOS LSI FOR STATIC TYPE DIGITAL TUNING SYSTEM

TC9137BP/BF are LST for PLL Bynthesizer type
digital tuning system w1th PLL circu1t and control

circuit centrallzed into one chlp.v
_The static system ‘has been employed at the I/O
_unit for performance improvement and design A‘

simpllfication. : 8 - : "i -

. PLL c1rcuit and control circult have,been
combined into one chip.‘ - .
. Operatlng keys, frequency display and various
I operating dlspleys are all of static type.
.In 2 bands of FM/AM usable throughout the world
’ 1nc1uding Japan, U.S.A. and Europe.'
. Simultaneous display of receiving frequency of

linear scale type by LED- 1amp and digltal

S2MIN, |

i r onpannn an

 Unit in mm

142MAX

OOy

S0MAX

1524+C26

of #421 and I'4-2 lead.s. )

‘Lead pitch is 264 and tolerance is
+025 egainst theoretical center of i
each lead that is obtnmed on .the basis

0~15

+01
_lb25-00s

display by a 7—segment display are available.

 JEDEC - —

+ Built in LED _drivers,

"+ The preset memories for 6 stations of FM/AM
" have been stored.

TOSHIBA “6D48 A—P ‘
, - _..035 <
_ oo :  Q.8Pith

T

" . Prescaller IC TD6104P is of swellow counter -
type and reference frequency has been set at : B .
. TE= | A
» ZSRHZ. mg g
=] Hl H
. :=: ol «|
MAXIMUM RATINGS (Ta=25°C) = % &
CHARACTERISTIC SYMBOL | - RATING UNIT 2 s -
Supply Voltage vpp | . 0~6 v ' ivAV' S
Input Voltage ~ - | | -0.3~vppt0.3- ] v -/ FEELE
. [Input Voltdge . V;N  ~0.3~Vppt0.3 | Jead] Hﬁﬂﬂﬂﬂﬂﬂﬂﬂ B
Output Voltage Vout §-0.3~Vppt0.3 |V : ‘14.0f01
H1~H5 Output Current | Toprm) =~ 30 mA (l'azid's)'-f
L_1~f5‘0u'tput Current | Iogp(r)l - -30 ms || . 21k 3
{Power D1531pat10n g Pp 800 (300) | mW - -Ej‘ (06) i
Operating Temperature Topr =30~75 .| °¢C g ( 7
Storage Temperaturev" - Tstg . =55~125°° °c i - ol 5}
. - i PPN ; ’ 1&2:&5 =]
7 - Shown in’ () is rating of TC9137BF. . , — slg
T 'UA~‘_- T s e v JEDEC - o
e T, . T TOSHIBA ' F&4DA—P

e v sunan
fies num-.n..-lwmm bt "
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' T-50-17
PIN CONNECTIONS -
’ o 1 _ 42 VoD
. 2. 4iff TEST
TCY187BP 8 sop T
. " _Bg|p AM IN -
v 5 - 28] Pso
. & R FM‘ -IN .
. 0o 360 Mute
. g v . 35K pee
) o - 58 pg_y
. 10 83 Do._g,.
- - 11 32 Hl -
. 12 31 Hy
- ~ 13 . SOR Hy
. - Y4 W Hy .
: 15 %5 Hs
: 16 4 By -
—— 17 28 L-—z N
” ‘19 ] By
) 20 ZWo/s
) 2 21 pata -
A o . . - -
s - . B = .
i Eeds s :
TO9137BF |§|2!z mc:.c\lbezom'&i' e
, lFesesayl 828
- : - TRRMin
i ;.:w:::::::ﬁ::m::r.:m:m:::"- .....:~*:n.u:m::;::a::.;.-:::'".sL::.'".r::::::r:::::m:::;::::f,:.'::.:.::r.::r.;.‘.....,,.....AUD]D DlGITAl_ lCa:r.: w3
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REFERENCE
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- PROGRAMMABLE COUNTER
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— f.r
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ELECTRICAL CHARACTERI STICS

(Unless otherwise specif:n.ed VDD=5 ov, Ta=25°C. )

CHARACTERISTIC SYMBOL{ryoury TEST CONDITION | MIN | TYP | MAX |UNIT
Operating Supply Voltage- . Vpp L ' - i - [%.5] 5.0 5.5| v
Operating Supply Current Inp |- FM. Mode fyN=4.0MHz - 1 3.0 5.0 | ma -

g _Inp , N , .

Memory Backup Voltage Vpp B R S [%2.0 1 5.5 v

‘ Ipp Iy ‘Vpp=5V, INH=0V | - | - | 30 | ua
SuPPlY Current at Inhiblt Top I, Vpp=2V, =0V — = 10 uA
X'tal Oscillatiqn Frequency {fx'tal s - L 7.2 - MHz
C oﬁérating Frequency fry | Vin=0.5Vpp *2.0 ~ 4.0 | MRz

L dn | Input Amplitude VEM - in=2:0~4.0 MHZ *0.5 ~ [Vpp | Vpp
A Operating Frequency fAM- Vln—O 5 Vpp . |%0.9 "~ 2,1-[ MHz
in ‘ ; — —

- Input Amplitude . Vam_ | _f1n~o 9nv2.1 MHz v *%0.5 v | Vpp Ypp

Propagation Delay Time| T B - .
psc . | Between FMIN tpd »CL=15pF- Vin=°-.5"pp *= 1 - {200 |nSec
’ Maximum Load Capacity| C, c - F o] - 15 | pF

}(1,1 Output CurrentI"H"Level Iogy H Vou = 4.0V 15 20 |- mA
Hg i Leak Current at OFF [I; H | Vou =0V & - 1.0 {ua
|a ? .OutP'{tCurrelét "L"Level | 1y; L Vop = 1.5V 15 | 20 | - [mA
é*;i Leak Current at OFF |IL L | VoL = 5.0V - = | 1.0 |BA
S Flé Dutput Current |"L"Level | Iop, M VoL = 2.0V. 15 | 20 | - [ma
= ME v — - :
] .g '579 Legk Current at OFF |I; M VoL = 5.0V - - 1.0 (LA
E g"l Output "H'"Level [ IogDO Yoy = 3.5V 0.6 1.0 - |ma
021 Gurrent npu . : —
y i L"Li vel I v, = . - .
Jé PSC ‘ ) e e OLDO VoL V.VV]..SV 0,6 1“0 A,
g © | Leak Current at OFF. IL Do - ) e - - 0.1 uaA
) Mut H TG F R IR WU, .
. = H 1{Igg P | Vog = 3.5V 1.0 . - mA
%ﬁ%a output | - Level 0}{ i | on =3 SV A 3.0 ‘
&kl Gurrent |'"L'"Level |1qy, P 1 Vor, = 1.5v 1.0 3.0 - Im
TNE | oo o |"H'Level|Vy 1. ‘ - 400 a | vl v
N e e S 7 I - 0 30|V
B Other | = Jwme T ' o
|& | ara | Tmput . | "H"Level |Vin 2 - 35| ~ | Vpp |V
Y | Tnputs Voltage - "L "Level Vi 2 - o| ~ | 1.5]v
=1
2 Input Leak Current I K - BRI
1 | Input Pull-up Resistéhce Ryjp. - 120 | 330 | 750 [k®

A~
P e

“fote 1:

Co VDD = 4.5 %5, 5(v) and Ta =

_The items marked with asterlsks guarantee all’

-30 % +75(°C).. -

the‘conditions oi; e

=AUDIO DIGITAL IC:sx




P

FUNCTIONAL EXPLANATION OF EACH TERMINAL

Those showﬁ in (
No.s of T09137BF

) are terminal

" jator that decides auto seéféh sbeed‘ Store

 time to fast forward at time of manual channel
‘selection are also dec1ded by this oscillation
' frequency. R T o

auto release’ of the. preset memory and shift

No. | symBoL FUNCTIONAL EXPLANATION - REMARKS
2,3 " Xr XT Reference frequency crystal oscillator connect- With a built-in
(19,20) C ing terminals. »VH e feedback resistor|
X'tal 7.2 Mz Oscillation is stoéped at T
h " time of INH=L
4,5 ‘Bl By | TM/AM bandvselecfer‘ipput and FM IF fine % A lock switch
(21’?2) ‘| . adjustment and selector input. used. -
Bl B2
.00 A M A
10 FM (10.7 MHz ~ 50 K)
D 1| BM (10.7 Mz + 50 K) -
1 1 FM (10.7 MHz )
6,7 E1 Ez' Destination selector input- for Japan U. S.A. Setting is wired .
(23,24 ,and Europe ) from a back-up . -
- i power supply.
E1 E2 "Mode  * When INH L and M and
0o o0 o= . AM are changed over, - -
L 0| Japan - ; .- o
.. o 1 U.g;g. Ey and Ezvinputs.are‘e.
v 1 1 Europe read and latched. -
8 686 Conﬁecting_terminal for C ahd,R.pf an oscil—:

'manual to auto search actlon..f

' "H" Inpﬁt

Input for changing UP/DOWN turning mode from

;iAutb'Seareh :’"L“>iﬁput ‘Manual

# A lock switch
i uéed,

LA et e

S e e e e o
E N b b

i

A

e o
it o ma i s i e
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T09137BP/BF

o At FM or AM rece1v1ng, MiaM6 are used for

0 To write push STO key and M]_'\:Ms keys of a -

‘. o To readpush leb}'lé keys of a desired channel.

a bulle- in LED driver. s

assigru.ng FM/AM memory ‘address, ~

des:.red channel B

RN

T- 50 17
NO. SYMBOL |- FUN‘CTIONAI; EXPLANATION ’ REMARKS
10,11 L Tuning key 1nput. * When the band
. (27??8) DOWN o Manual. When the key is kept pushed for more " edgeis reached
‘ v than 0.3 sec. at f;he step forwarding during the fast
i of 1 step/push, it becomes fast for- | forward, the
wo_r&ihg-,and‘when the key is released, tuning is
the turning is stopped and,’aAllv'chan- ) ‘gtopped.
i nels. on’ the way are passed. * Scan waveform
’ ‘o" Auto Search; When the key is pushed the auto '_ ‘isa triangﬁlar
- o search is started to selecta channel . teave ‘shape.
. and :then, stopped automatically. -
”W-it’h a buile~in pull—ﬁp resistor. \/\/\/
12 " A-STOP | Auto search stop'inpu’t.‘
(29) - » bwhen YH" level. 51gnal is applied to this termi~
‘nal dur:l.ng the. auto search the scan is stopped.
13 sTO Preset memory store input. 1/0 terminal with NP FJith a built-
(30 | abuilt-in LED driver.- - in LED driver
o When STO key 'is ‘pushed, STO lamp :Llluuunates,v -
- when a desn:ed Memory No.key is then pushe&
receiving frequency data is written into that
- memory and STO lamps goes out. ‘
o If a Memory No. key is not pushed even when
STO key is pushed STO key is automat;l.cally
released. :
14019 ML Mg Memory address assignment input. Te,rmiﬁal with |#With a hﬁi;l.t—in
(31~36) ) ) LED driver

" .{% Same as STO

"o

[rg——
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I (el )

NO. { svmBOL | ' FuNCTIONAL _-EXPLANATIOAN

20023 .CK—l, : Receiving frequency dlgltal display data and
(37,38 | cpp |

‘timing signal output terminals, - .
+40),

Data, ‘ .When power is ON, recelving frequency digital
0/5 display data and timing signal are transmitted
’ by 1 cycle only when frequency s updated,e.g., |

.. . | UP/DOWN key operation, auto scam, memory read,

FM/AM change-over, ete. Under normal receiv- i
) ) 1% 0/5 Terminal

Data 0: Open
Data 5: "L"

ing state, they are fixed at "L" level. -
" 0 Data Frequenéf'binary code data and receiv- i
o '1ng ‘band. : ' L

- o CK—l CK—2 Initiallze and transfer clock.
| o0/ For 50 kHz display at time of FM in
‘ ‘Europe.

24727 IIH:L4 " Receiving frequency llnean scale dispIay LED
(42~44,| : .

1) drive output.

LED is driven by Hj v Hs5 and push—pull. ‘L ' =
- As outputs from these terminals are binary 3 -

bits, use of a decodeflbecoﬁes*necesearyu -
: With a built-in’

i - Frequency linear scale displey of max.lBlspdts ]
yeh open drain

is pos51ble by the matrix of decoder outputs

Ll n L4 and H] o H5, .. | driver

2832 |- Hi'ijv ‘Receiving frequency 11near scale dlsplay LED
' ' drive output, - i o ’
Frequency 11near scale dlsplay of max., 18

Eh spots is possible by the matrix of Ll n L4 ‘ .
_‘ decoder outputs.;._, . With a built-in

N . T A;~': T “‘- | NPN transistor.
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" \ T1-50-17
| NO. | SYMBOL |~ FUNCTIONAL EXPLANATION - REMARKS
33,34 ]50_1_ Phase c¢omparator output ‘ -
(7,8) Dg-2 Same outputa are parallelly transmltted at ' _+5:_{>
1 . —= Y
VDo_]_ and Dp-2 and can be used exclusively for L
0 and AM. - S v » e
35 - Pee Key operation validatlon pee sound generating
(9) ’ h output.
36 Mute Muting output, ~
(10) This terminal is normally kept at "L" level,

‘and is changed to "H" level at time of nuting.

37 - FM1y FM programmable coﬁntei’ inpi,lt.
an oo | The "input hés a built-in amplifier..

%1
38 PSC AControl output for the swallow counter type.. - ) : -
12 : Prescaller TD6104P. - R : ‘Do—-é
39 - .} AM programmable counter input. ) - o | Same as ¥1.

(3) | AN | e input has a buflt-in ampliffer.

40 | INH | Inhibit input. . .
asy | . Normal operation at '"H" level. Inhibit opéra- -

- | tion at "L" level. ... -

y

41 TEST Initialize input.
Normal operat:l.on at g le.vel. © Initialize

operat:.on at "L" 1eve1.

(17’18 GND, ¥pp Supply voltage apply:mg terminal 5V + 0.5V .

"»"".::'..r'.r"'.:AUDIQ DIGITAL 1C:::
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T01 37BP/BF J e

L DESCRIPTION oF OPERATION
© b umrT

RERN

1, REFERENCE FREQUENCY

Reference frequency d:.vides oscil]_atlon frequency from the crystal
oscillator into 25 kHz at: time of FM aud 9 kHz/lO kHz at time of AM,

As the crystal oscilletor has a built—ih se‘lf—blas amplifler by means

‘of C—MOS inverf:er, it can be easuy conflgurated ‘simply by connect~ .

ing a crystal and condenser as illustrated below.

TAL 72 Mi&

‘8  10~50DpF -

Gz  10~50 DB

G l. X’TAL czl

'A The divider div1des 7.2 MHz oscillation frequency from the crystal
 oscillator at a dividing ratio of 288 at time of FM, 800 at AM

(9 kHz) and 720 at AM (10 kl-Iz), respectively and input then into
the phase comparator. . Cos ’

4= 8 s
z € - FM .
1/ 88
At - : T pmase |
1/800 - - - PHASE |
-, . ) : GCOMPA -
- : RATOR
.u AM;_., X
1/ 70
, v .. - FM " AMyoyy;  PROGRAMMABLE
ke S aMayy . _ COUNTER OUTEUT

I e e
e et AL L 2
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1

_TOSHIBA: ELECTRONIC 02 DTﬁDﬁ?Eu? 0017918 0 [

TC_9_1_37BP/BF

O —
Al .uh Srii et et

C e

- PRESCALLER

MODE | ~DIVIDING RATIO | REFERENCE FREQUENCY

o 288 | . 25 kHe

MyE | 800 - 4 . 9 kHz

Ay T 720 0 | 10 ke

2. PROGRAMMABLE COUNTER

T09137BP/ BF empioys the so—calle.d swallow count type counter which using
2 sets of programmable counter selectively..

FF

S,

¢  R{—
PO ; DIVIDED :I

FREQUENCY N1

- - (N3 <Ng)
£y PRESCALLER . .
LM OR 14sh

Preset

PC; DIVIDED{ :
FREQUENCY - fouT

Relation between fin and fout in this system is as follows:
f {(M + 1) Nl + M(Nz - Nl) } fout
T= (MNZ"'NI) fout LT

P T R Y

T

Tu+1 e M

"PRooRAMMABLE M
_ COUNTER Pg; |

; ’ . N,
PROGRAMMABLE | __—

COUNTER Pog  F

............  phe Moo S0 e b e S o e e 1M R St oo LB bt O e M 1 RO e 0 ~- ST ll
£ B, S i AUDID DIGI IAL 1C

'_131—_

SN




 TOSHIBA ELECTRQNICMU§

- TC9137BP/BF \

. At divided frequency Mi—l of the prescaller, both PC1 and PCp

2-1)

SLmultaueously start to count and when PCl becomes N1, the d1-

’v1ded frequency of the prescalleris ¢hanged over tolias N1 <N2

When PCy counted rema1ning Ny - Nl, the prescaller is again
switched to M and dlvided data (N1 and N2) are preset at PCl

and PC2 and the counter 1s returned to the initial state

(s .’.. B S T NP VISP -

In this case, as switchmng signals 1/M and 1/#4+1 must be trans-

mltted within one cycle of input frequency,-rerputing of wires

: ahall be avolded to the extent possible.

As fyax OF TC9137P is 4 Mz, transm1531on delay time of this switch-
ing signal has the following 11mitat10n°

D < 250 nsec :;i ) SR

FM Programmable Counter ...

Different programmable counters are used for s and AM.  For M,

the above-mentloned swallow count type programmahle counter is used.

Pso v,
F
B L B R T £ oy
BE ] - - - .
o . .| PATA SWITCHING IF OFFSET
: DATA swraggggﬁaT e CGIRSUIT . GIRCUIT )

et A
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T-50 17

. Divided frequency of the programmable counter is set .at the data
7‘sw1tching ¢lreuit, Off—set of IF frequency 15 added to the dl—
" vided frequency and’ preset at this time.

: ZfZ)b AM Programmable Counter»xt

:,At t1me of AM, P62 only is used as no .swallow count type counter

is used’ ‘and a direct div151on aystem is used.

. AM ’ T .
i IR )—Bz—‘ - - ) PC, o [~ four

T “t | DATA SWITGHING  IF OFFEET
S | crRCmiT. - CIRGUEIT

As in FM, the divided frequency lB preset with off—set of IF fre-
quency added. ” ) o s

s PHAS:F: CObiPARKTOR :

The phase comparator compares phase of reference frequency and that :
of output from the programmable counter and controls VGO through the

low—pass filter so that frequencies and. phases of two signals come -
to agree each other; Tt N : —m
Do-I Do-z Outputs “" L - B -»

) a) When phase of d1v1ded output from the programmable counter is behind

Ceme ema e aea ——— v im e

that‘of reference frequency, Nch FET is tirned ON and Do 1t and- Do_z
: output become "L" Level for the duration equivalent to- that phase

A‘difference.

=AUDIO DIGITAL IC:s:
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b) On the other hand, when phase of divided output from the programmable ‘

' CONTROL UNIT
’ FUNCTIUNAL DESCRIPTION ) .
1. TC9137BP/BF CAN CONTROL THE RECEIPTION OF- 6 BANDS IN THE FOLLOWING. TABLE..

Mo | e | ey | | wews
FMy. | 87.5~108,0Mz | oo o] 100kHz | WM U.S.A. band.
FME | “B7,5 ~108.0MHz" [ « =@ ... - ' 50kHz .| FM Europe band
| s | 76.0~90.0MHz | . -10.7vmz 100kHz | EM Japan band
[oawy | s20~ie10em2 | | 10kHz | AM_U.S.A. band
S AMg | 522 ~1602kHz - | 4{‘456knz.‘ ] Qld-lz AM_ Furope band -
co o aMy ] s22~1629kHa - | o | | &M Japan band-

S THE CONTROL mm: HAS A VARIETY OF CHANNEL SELECTING FUNCTIONS.

"f ‘tounter is ahead of that of reference frequency, PCh FET is- turned ON and
DO—l and Dg-2 outputs become "H“ level.v f:

c) During the perlod other than above, Do—l and Do—Z outputs are kept in high
impedance state with both Ne¢h and Pch turned OFF.

As the phase comparator has “two try state outputs of Do_1and Dg-2,. two sets
of lowapass filters can be used without sthching and 1t is possible to set their
constants at 0ptimum values in both FM and AM bands,

FROM REFERENCE )
" FREQUENCY DIVIDER

‘PHASE _ _
COMPARATOR

FROM FROGRAMMABLE
_COUNTER

s Shiftlng of IF frequency CtSOkHz) LBt time of - FM 1s.possible.~

;1' . .,.,;~., BTy ,,}' Tt
,1 * me— --’, R

"‘:f s

1) 1 step/push manual tuning by UP and DOWN keys. ;

Ty W11t sty s i
-a-«v g T Ao e e ALt um it e 4

2w e ar Wit 33
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3

S

Manual faat forward tunlng by contlnuous depressing of UP and
DOWN keys, - - ’ : )

Auto search t‘uvning‘ bsr Auto and UP 6;' DAQWN 'keye.‘

_Presef. l:_uning by memorsv read. ) -

MEMORIES AND SUBMEMORIES

1

2)

)

' "74-V

-

4)

" key. and Memory Wo. key
) MEmory No. key. o

‘The memories for 12 channels dre allocated by 6 channels for AM
and FM reSpectlvely.

.Write into the memory is accompllshed easily by 2 pushes of STO

Read-out is accomplished by one push of

+

All memories are composed of stata_c type C-MOS RAM, real:l.zing

low-voltage and low power consumption.

In addition to tbe memories for 12 channels, the last frequency

‘memories for FM and AM are available.

DISPLAY FUNCTIQN o ) Tt T e

1) _ All displays are of static type.
2) The receiving frequency display is. of linear scale type and has
-e built-in LED driver. - Further; when the digital display driver
) T06301AP T09158/59P 1s connected both the 11near scale and digital
display can be simultaneously made.
OTHERS :
l){nScan speed at t1me of auto search operation can be adJusted

el

A ‘cotresponding to the set design W1th the externally installed

o C R of the oeclllator termlanl

10 i et
TINT I e

o s etk 1w
1P, et b sl 0 L e ka1 1.3

TS,

of = v
T TR W A e,
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. 2)jfBecense_pfbtﬁe control ;erminal.iﬁﬁ which stops all outputs. when
.j o Athe set'power‘supply is OFF and makes the operation of lSI in-

' cludlng osc1llat10n of the OSClllatOt completely stetic,»it is
possible to back up receiving state 1nc1ud1ng memory contents )
with min1mum power available from a battery or condenser for ex-

A tended period of tlme.

DE}SCZR’IPTION OF OPERATION -+ -.ofir

1. DECISION OF OSC»FREQUENCY‘

08¢ terminal is a 51ngle termlnal type osclllator CR connecting
"vterm1nal and scan speed durlng auto search automat1c release of
store state, and continuous pre551ng time for manual fast forward

are all decided by frequency from this termlanl.Af

<

AOScillation frequency fOSC 1 2 Cx, RX (Hz)
'ZE)A Scan speed (Auto search Manual F. FWD)
: fosc/Z (step/sec)

(b) UP/DOWN key continuous preselng time
) till time F. FWD
BT ’ ) 14/fdsc (sec)

o

@ sT0 key pre531ng time till automatic‘i'

) release
ol 224/fgsc (sec)

Ry = 13kQ
‘,,During the ‘inhibit etate, oscillation of
’~OSC 15 etopped in order to. reduce current’ consumption.

TAs voltage ‘between lC's and supply voltege may considerably
fluctuate, for osc1llation frequency refer to a graph (1 -

*j whlch is described later.

i :‘-rm:TOSHIBA'""

07T 1 Lt AHEL et ML A e st ot

T e L o o AT o] [ L] el et 408 e fiawitt

oo 2 M 10 a2 g Db 5 P P

’ -;136-?1;' o
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METHODP FOR SELECTING RECEIVING BANDS

As mentioned _above, a total of 6 kinds of bands of Fﬂu, Mg, My, AMy,

AMg and AMJ can be selectively used on TC9137BP/BF the difinite. method
for selectlng recelving bands is explalned in the following.

2—1) M and AM Selection .

2-2)

s riar

Selection of FM and AM. is ‘decided by specifylng .state of- two input

B1 and Bg. ™ selectlon also includes IF Shlftlng.~~
By | Bz | BAND | vco FREOUENCY  IF FREQUENCY
S0 | 0. | AM | Normal | . 450 kHz -
. o - - . ﬁ.S.A, Europe. 10.65 Miz
' } .qa 50 iz Japan: 10 75 MHz
: ' e * | vu.s.A, Europe: 10. 75 Mz
o |1 L N R POV 10.75 Mz -
1} o1 Normal =~ | = 10.7 MHz

When IF of FM is used at 10.7 MHz, Bl and Bz can be used by short—
- circuitting them externally.

Selection of Destination of Japan, U §.4 and Europe

When FH or AM is selected in 2-1j, above, 2 1nput lines of El and Ez

are used for assignment of destination under respectlve modes

CRERE DESTINATION - e
et 0 v2-j’Unu§éb1éf;i' o
U [0 | vend cor vamen "

o | 1 | Banq'foé_u.é.A.

1 1 Bgnd fpxjgﬁroﬁe

AU sa

s

i mers
it e e e et

. il FERE LI o s
e ,.....:..h.........w.n..:rrm:.::'.:'.:'.:z.:r.":“:“::a.. AUDID DIGITAL AC s

e

* Sw1tch1ng of ass1gnment of destina-

tion is’ fead in when TE ST terminal
is at. "L” level at tlme of FM/AM
_switching, and TNH 1s at “L" 1eve1.
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BAND FOR TAPAN BAND FOR U. 8, A, . BAND FOR EUROPE

3. METHOD FOR CHANNEL SELECTION

Although there are varilous channel salecting methods for TC9137P,'

basically the channel selection is accomplished by total 3 input

lines of Auto/Manual sw1tching input A/M terminal -and UP/DOWN »

selection U‘P termina]. and DOWN teminal. ‘For Auto/Manual switch-
ing ‘the }.ock sw1tch is used, wh:n:e a non—lock switch is used for

UP/DOWN selectzon. '

«UP AND DOWN TERMINALS

- Vp - i_ o i ,T, ' -CONTAIN PULLUP RESISTORS

In Fhe‘follcwithreSpective tuning methods are described.

;3'-1) 1 Step/l Push Tuning ' »

) A;When UP or DOWN key is depressed by one push for a short time.when

o , : A/M termmal s under manual state ("L" level), receiving frequency
' " is up or down at 100 KHz for FMy and EMy, 50 ) Kiiz for Mg, 9 kHz for

. 'fAME, AMJ and lOkHz for Aﬂu, respectively. .

.

o s
R Bt et e

. U ' e N ) 11 numnm"- el "l apt e e s L |-|lu
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Auto Search Tunlng

‘When freqﬂency up is continuously assiéned ard the upper band edge
is reached the set does not operate thereafter even when UP or
DOWN key is pushed In the szmilar-manner frequency DOWN 1s
stopped to shift at the 1ower band edge.

UP/DGWN terminals have a chattering prevention c1rcu1t but process—
1ng time ‘is set at a short time and therefore, it is poasbzle to

cope with a certain speed rotary switch.

Mhnual FAST Tuning

" When UP or DOWN key is continuously pushed for a fixed time Tl under

manual’ state as in -1, receiving frequency is up or down at fast
forward mode and when the key is released, the fast forward is
stopped Tl and fast scan speed are decided by the above-
mentioned ‘oscillation frequency from 08C. When thls~0sc1llation

frquency is assumed to be fOSC (Hz),

Tlxe

f;; (set:) and fast speed = S¢ (Step/sec)
. Fast tuning may~be illustrated as shown below:
o R OFF
‘UP KEY _'j..:_ PUSH - i._._’———. =
R
T v : o

w‘1 STEP UP GOHTINUOUS ?AST

o —
- !

sToP °

.As in’ l step tuning deseribed in 3—1) when -this continuous fast

tuning stops scan when the band edge is reached.,

R S

- B ~ow

The auto search tuning is a large merit 1n the eynthe31zing of a

h tuner, and various consideratlon have been made on T09137BP/BF to make
the most of thlS function.‘A

3
H

RS s ey e
LIRSt e o e
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"{a) Scan speed —1FeEter 8can speed is preferable to userr

~Particulary: in case of FMg there are many’ channels becuase
~of 50 kHz channel space ‘and scan Speed is an’ important matter.
HOWever, Bcan: speed is limited by the lock—up time of PLL "

. ‘system or time constant for receiving 31gnal level detection

- # fromt the vieWpoint of -the- set design1ng, and scan speed can

Sl ' o inot be easily decidedfz T

" . . B o = o N -
. h Therefore,,TCBlSZBP/BF has been s0 designed .that the scan speed
- can be externally adjusted. 'As mentioned in the foregoing,
St 1s possible to optlonally control scan speed by oscillation

frequency from OSC.H o “: L -

(b) :Misstop - In the auto search tuning, the receiver automati-f
cally scan to detect a. desired channel and the -auto search
tunlng is stopped However, extremely severe characteristlcs
are demanded in generatlng auto stop sigrnal. If -auto stop
signal is not preperly generated, the auto search tuning may

. not stop at a frequency transmitting from a broadcasting .:
station but may -stop before or after that frequency. : -

(c) Separatzon from a current receiving station - Let s assume : -
that a broadcasting is now receiving. When it is desired to
start the auto search turning newly, it may be difficult to

separate from the currently rece1v1ng station in some cases

To solve this problem, on TC9137BP/BF the auto stop signai

(A—STOP Terminal) lS ‘read by the last one pulse only at the
scan time. Thus, it becomee possible to give a margin to a
tlme constant of the auto 5t0p signal and the des1gning ‘

becomes easy.

¥ PRSI TELITERALE50 M ] M 10e o1 1 NS B M s T Ty e b s L L L
LB T 1 o o A AL i b AL

2 "'w'TOSHIBAm
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g T A T

, _ TR < . BRoADGASTING
T R | STATION
RECEIVING - - ~ _ — e
- PREQUERCY I I I KC?CGOOO?H
| AUTO STOP SIGNAL - - e
A L i ) | S | |
AUTO STOP SIGNAL —L = : : -
INVESTIGATION o = - :
: . - Avto smakew .. - . o k—2'
_ . N (gxsseoe_ramvmueroy) .. BTOP )
" cupRENT S
‘ RECEIVING STATION L o
N /7 /9C44 . I 1 . I
. UP KEY ON —_ s .
: B . . o . f . ‘ - TR
AUTO 5TOP SIGNAL, T T~
AUTO STOP SIGNAL -~ - - - o - o 1
INVESTIGATION PULSE : 1. -1 —1 -
; S (SEPARATION FROM GURRENT RECEIVING STATION)
L - L : -

v Method for Auto Search Tuniné

To start the auto search tunlng, first place A/M terminal in auto . :
: ,search state ("H" level). Then, place UP terminal in ML level
.to make the scan toward higher - frequency and DOWN termlnal in "L

level to make the scan toward lower frequency. ‘,:.. Lo

» . In this case, . immediately after UP or DOWN key .1s pushed the scan.
. started and does not stop even when the key ia released. When the

_:‘band edge is reached, ‘the scan 1s continuously carried out rill
"H" level is :mput to A—STOP terminal (when there is a broad-
castmg stat:.on) : :

UPPm BAND AEDGE

LRI UTEIART v NG e NG
SITION . STOP - 8TOP  sTARDS

" [ 'The scan wéﬁeforﬁx of auto ‘searchv‘vtuﬁing.‘i‘s shaped lvike a triangle wave.

_ LOWER BAND EDGR
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- 2)

3)

%)

(Note)
n

4-1) MEmory Key. Connectlon Method

If the memory read out 1s carried out during the auto search,
the auto search 1s released and the memory contents are dis-

,played asg usual. I SR

Even when "Hﬁ level.signaliié kept applied at A-STOP terminal

' during ‘receiving, theé auto search tuning will start.

‘ﬁhen“DOWN key is pushed during the edto search toward UP

direction, the auto search tuning is switched at the moment
toward DOWN direction. When UP key is pushed from DOWN -
direction, the direction of the auto search tuning is

‘simularly reversed. - - “"‘“'A“‘ -

While UP or DOWN key is kept pushed during the auto search
tuning, the auto stop s1gnal ia disregarded and the scan is

cont1nuously carried out,

" 4. MEMORY FUNCTION .~

That optionallfrequencyAdata is stored alwdys and'a desired channel
can be selected by one touch 1s the largest feature of ‘the synthe—
- sizer tuner. :

TC9137BP/BF has a built~in memory for total 12 channels includlng 6 FM
'and 6 AM channela. As this memory 1s the static RAM in G-MOS

. structure, Tow voltage and low power consuming operation 1s possible

and can be easily backed up by a battery or condenser

e e
~

', There are total 7 memory terminaIS' STO and ﬁI-% ﬁEZV‘All of
these terminals are of static type I/O termlnals w1th built-1n

status display drlvers. .

TR Rt

'—:142—9




ES | 1097247 0017930 3

et

T09137BP/BF

- T ‘50 17

STO

n

2)

.

1198205 D11 Bl 1 O W S M S
T A A Tt A bt S P TR e T e A .1

4-2) Method for Memory Write

Memory write is carried out by key operanon of twa tlmes.
First, when STO key is pushed,,the memory write display LED

. lamp illuminafea.: Then, when a desire memofy address is as-—

signed from M; ~ Mg terminals, reéceiving frequency data at
that time is stored in the memory. - ‘ )

If AM is receiving at this timé, AM data Is stored, and if

FM 1s receiving. ' FM data .is stored -in the memory.

Immediately ‘after STO key is pushed the memory is set at “the
ready-to-write state, but this state is automatlcally released |

‘after a certaln time unless a desired Memory No. key is pushed e

. and LED lamp goes out. This time is decided by oscillation

frequency of 08C, and assum1ng that this frequency is fosc,
"*f" § 224/fosc (~10 sec) . - o .

This automatic release function i to prevent erroneous erase

of already~written memory contents when 8TO key is operated. » -

Al e . . .

For instance, in r'elem::lng 82 5 MHz by the tunlng and writing

A Tl et

this frequency 1nt0 No. 3 memory. when STO key is first pushed
~ the store Lamp illuminates. when M3 key is then pushed, the A

store 1amp goes out and MEmory 3 lamp 111um1nates‘ -

s 114 ok 3 sy u
EHAT A D A Mt e a1 m.mu-- vt

. ’. —143~
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. A4~3), Method of MEmory Read

Under any operating condition, the _memory readout can be carried
out by 91mp1y pushing a desired MEmory No. key.

For instance, if it 1S de51red to geleet Memory No. 5 channel,
push M5 key. The Memory 5 lamp 111uminates in a moment and the ‘.
o o frequency display changes to the contents of MEmory 5 and receiv-.

ing is carried out. o

‘ At time the power. is turned ON, it is not. know what contents are
-stored in the memory.,-m S il 2'~i o jf e
-When "the memory is read out under such "a state -as thls, frequency
data out of the recelving band may possibly come out.. To ‘prevent
“this, TC9137BP/BF is provided with the band edge.detection function
Aand 1f data is out of the band the receivxng band is corrected
by force to a lower band edge. :

.-

b4=4). Last Frequency MEmory

- For 1nstance, lets assume that the rece1v1ng mode is changed to
M wode duriug AM 1100 kHz is receiVing. At this time, data of
1100 has a meaning of 1100 MHz in FM. This frequency is outside'
FM band and is brought back to the band edge "

To solve this trouble, TCQl37BP/BF'has a built in last frequency
memory; i i

1 ‘The last frequency memory is a sub-memoxy to store data existing
:j‘prior to the switching of FM/AM at time of the switching.

"i?*i,;;‘ - Write to ‘the mefory is automatically carried out without requir—

NI ing any operation.~. co ) co

S
i
&

&

PRETREP

e
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‘ That is, when 1100 kHz ‘ia currently stored in’ the sub-memory
and the rece1ving mode is sw1tched from FM 80.0 MHz to AM, the
receiving frequency becomes 1100 kHz and the contents of the

vsubvmemory'becomee 80.0 MMz. Further, aftet the receiving of’

. 1250 kHz by operatinngP Key under AM mode and AM mode is again
switched to FM'mode,-thé receiving freqﬁency becomes 80;0 MHz

automatically‘aed AM 1250'kﬁz is written into the sub-memory.

-

SWITCHING TO

. SWITOHING TO
AM

up OPERATION

REGEIVING M a)o MHB §

su_BuEuom- ,?,nooﬁmz_‘ SN

5. DISPLAY OF RECEIVING FREQUENCY. =~ -~
On T09137BP/BF the linear scale dleplay of receiving frequency in which
the traditional pointer display image 1s taken as well as the -

‘Vdigital dlsplay are possible. T e o T'"‘f C

As the result, the following disadvantages 1nvolved a0 far in the :
digital display can be solved by the combined use of the- digital
display and the linear scale display. : RS

,1) Location of receiving frequency in a band 1s hard to sense.
,: ) Operation at time of UP/DOWN is hard to catch.

LR

t‘,Further, the linear scale display only w1ll provide the follow1ng

I : PR . el pe bt

m3r1t3~ RS, ';"_;V e - ...;'_‘ v‘. TS ,'»  E ER Sel T

‘l)~ It is pos51b1e to realize a low cost set by selecting number of

dots.‘ e

= AUDIO DIGITAL IC:=:
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2) The &igital display requires several hundred mA for LED.

5;2)

However, several mA 10 and several mA are sufficfent for

LED illumination as only one point requires to be illumlnated

thus making it possxble to apply the linear scale diaplay to
‘a portable set.: : e .

Number of Linear Scale Dots - .- . Tl
TC9137BP/BF is capable of linear scale displaying of Max, 16 spots.

‘Number of dots per band and number of channels per dot are as
shown in_the followxng table:

- RECEIVING~ CHANNEL { ' NO. OF CHANNEL | TOTAL NoO.
‘BAND NAME BAND STEP | CHANNELS /oot OF DOTS
FMy 87.5-1oa.ouﬂz 100kHz 201 16 13
FME - 87.5 ~108.0MHz 50kHz 411 32 13
FMJ 76.0 ~90.0MHz 100kHz 141 S 8- 18
AMy | 520 ~1610kHz 10kHz 110 8 14
_AME 522 ~1602kHz - okflz 121 8 16
AMJ 522 ~1629kHz 124 8 16

'?(Note) The lamps 111uminate equally at the low band edge, but -

there are differencea at the uppetr band edge depdending
upon band. . ’

Method for LED Connectlon

LED is of a static lighting by means of matrix system through
. (by use of) Hp H5 and- L1 LY L4.» Hp v Hg output contains NPN - -
'franaistor open emitter and L1 v Tg does NCh FET Open drain- type;
therefore, o external translstor is tequired

i et s e 1 gy st s et b
o, ...:L...- b it et e e e
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5-3) Dlgltal Dlsplay

The receiv1ng frequency display of TC9137BP/BF 1s basically the linear
scale dlsplay as described above However, it is the feature of
TC9137BP/BF that the digital display is. alsoc p0581ble when the static
frequency display driver TD6301AP is added. - Therefore, TC9137BP/BF has
the receiving frequency data and timlng signal output terminals
‘required for TD63014P for dlsplay.

The.oﬁtputs'are total 33 Data terminal.for'receiving frequency

data, timing signal CK-1 and CK-2 terminals. - Qutputs are trans-

mitted by one cycle only at the following timlngs only when re-
;ceiv1ng frequency is updated.

) .
KEZ'-;';‘ e Sl ,,'V
OPERATION — - — - -

<]
B
=]
v\m

L [ L e
MUTING . = 1Bma § .- 1. 7

0R=1 __mmmnm_

CE-8. ——m— ] ) - L -
. DATA - NP6 000000009000,
A : D FRRUANY ATA 11 BITs AP sl
16 B_['JS = -

L

1 i ese sy
ot L rH43tes o oery a1

b i
it e Sts A S
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DetajSignal‘(Daﬁa)“J
Data signal is composed of 16 bits of which 1 & 11 bits are
allocated to receiving frequency data and 13 W 16 blts to kinds
of receiving bande. : ) ’

J.Frequency data;. -

10

xé° X“Yz* Xz')(fﬂ(zﬂ.(_ai_x x )(—x

FreQuency data is a value of rece1v1ng frequency minus the lower

band edge of that band.

For 1nstance, in case of 1210 kHz data in AMU band, the 1owerv,
. band edge of AMy 1s 520 kHz .and therefore, the frequency data .-

in this case 1is, -

1210 (Receiving Frequency) = 520 (Lower Band Edge)
o= 690 (Frequency Data)

This frequency data of 690 is serially transmltted in binary

" code ranging from 1 bit to 11 blts in above table.

. Band Siénal s . . o
T09137BP/BF has a total 6 bands; 3 FM bands (FME/FMulFMJ) and 3 AM-
bands (AME/AMU/AMJ) However, as PME and FMy, AMp and AMJvare in the
same lower band edge fespectively, nei number ef'bands is 4 bands.

State of these 4 banda is assigned by 4 bits of data signal bit -

13“?'16.i‘lA BIT 11 L 3 15 - f .

LUA DATA ::)( )(7 ‘X ‘X x x XL

} - bit 13- 16 - __Band
BRI 0 C My

0. o A 3/AME
" _:OAi 1 AMy -

i e SR 1 v L1 W
.::;:muu‘l TRt ot W et i R ba ot b T aate it

C ol

bt ot e
T ey th st T
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Timing Signals (CK-1, CK-2);
signal read timing signals..

play driver TD6301AP

A —720#593'

CK-1 and CK-2 are transmitted at the "following timipgs as data

These timing signals are uéed

in data read, latch and Operation of the statlc frequency dis-

=

—

CLfe—5a
'h——_SA . BIT 1

:qA~?gf_

DATA

Cexm1 WS LT L
: 58 ]

X mIra x Brr 3 ¥

. *4‘ Ao A’
ox-a W8 L[] T M

¢. Examples of Output Waveforms :
Data at time of AMJ band ‘1251 kHz is
1251 - 522 = 729 —-10011011010

and 1ts. waveform is as shown helow-

Data at time of FMy band 107.0 MHz is

1070 - 875 = 195 —=131000011000

zzl 23|a“

DATA

2012t 2%|2% 137

g AUDIO DIGITAL I

g
i

LR , - . . . :
. . . ) . . .
L . = .
“ [ [ . . . .
. P . A P S
. .o : . Ia
L. Ei. X - - . - e e . .
3 . . . ' - .
) . . . o L .
. PN o . “
., e L e st e e e T o ce
Lo
. R V- X i . s
- B .. . . i . '
- . . ,
£ ) . . = f .
H . R . . .
S . . e 3 ' .
' oo . . _ o :

BUS 3

A il

T e




TOSHIBA- ELECTRONIC ne

F 2 EIT sk

\ FE SRS

DE 'ﬂD‘l?EH? IJEI].?‘IB? b

SRR o v vl | S it N

T-50-17

T69137BP/BF \\

-

1.
2.
3.
4.

d. Data, CK—]_ and CK...Z 0utputs | }} . ) .

When power is ON.

- During AUTO/MA_NUAL UP or DOWN scan -
When the preset,memoryﬁ is read.
When FM and AM are switched.

- Data, CK-1 and CK—2 are transm:.tted under the following conditions.

 MUTING OUTPUT

- . N -

' To prevent generation of noise dui‘ing the key operation, TCIL37BP/BF

transmits mut:.ng output at the following timings. This muting
output can be used for temporary sound: arrestmg of audio signal.

.

) B . KBEY oN
* MANUAL UEB/DOWN ‘ -
* FM/AM SWITCHING : s _
* POWER ON - "1‘1 .
* MUTING SIGNAL @ KifY OFF
l
, —_— ¢ :
* MANUAL FAST ' T, T, e L L
MUTING SIGNAL e J , R N
‘ : - B . . I
) s ¢
AUTO SEARCH UB/DOWN T
. , 1N
MUTENG - SIGNAL —:’ . - ——
AUTO STOP L — . R —

VTI Approx. 3 msec o
- Tz . 6/fosc (=300 msec)
T3 8/fosc ("—"490 n}gec)

Nt st
i TE s T e R

.wl.
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INHIBIT EUNCTION

This. is~the function to completel} shﬁt off 1/0 of LSI for prevent-
ing flow out or. conduction of current into LED lamps when the memory
is backed up by supplying voltage to T09137BP/BF only from a battery,

etc. with the power supply of the set turned off.

- Further, the above-mentioned read of destination is carried out

7-1).

7—2)’

under this state.

Control'of Inhibit Function
TC9137BP/BF has INH terminal.

When this terminal is set at "L level,
the inhibit function works out: o

INH  Vop LEVEL -

NORMAL
OFPERATION

NORMAL

INHIBIT STATE -
OPERATION '

Operation of TC9137BP/BF uﬁder Inhibit State

Operation of TC9137BP/BF under the 1nh1bit state differs from normal

operat1on and will be as follows‘

v
-

"Oscillatlons of 0SC and the crystal osclllator are stopped

)
‘ ) clock is no longer suppl1ed in LS8I, and TC9137BP/BF is placed in
a completely stationary state.
"b) During the reading of all opereting keys, TCO137BP/BF is placed in
" a locked state and any key operat1on 1s not accepted.
'A) Under the inhlblt state, Hl a’ H5 and T ~ 14 terminals and the

. buffer transistors of ST0 and M1 ~ Mg are turned OFF and no
"LED will illuminate.

In &ddition, all other outputs become
A 1eve1 - T '

T it

n B DT OIS M SN B (1t s 10
S v e e

e LT N e e ] e i
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7-3) Reads of Des.ti:inat::[on Data‘

. As mentioned above, destination data'is decided by state of Ej -
and Eo. termmals. This data reading is carrled out when the-
inhibit terminals is at AL level. It is therefore nécessary

‘ to force the mhibit terminal to return later than VDD terminal

¢ Von [Pt———» ST e ,
- N o

TEST J—.l
s -

Yoo
INH

T= READS OF DESTINATION DATA
=100 ¢ sec -

7-4) Examples of Memory Backup Clrcuit with AIH‘H Terminal

- { ' " o +B
Vop [~ A 4—

1J -
st |1 3 =
ivg [ 1 l

S R

R T SRR X |
fEEt RS- BACKUP BY USE OF BATTERY " BACKUP BY USE OF CAPACITOR
. *
"Vop — v .
- HOLD
INH — — Lo R
S m.:.TOSH|BA:::. i S e B S S

R
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'~ - . It is necessary to bring NH termlnal at" "L" level immediately

: after power is turned OFF. . - =

Back up Vpp has been guaranteed up to 2V aﬁd'cufrént at this time
is 10 ua or below. R

8. PEE souun

Durlng the key operatlon band switch1ng or scanning, a pulse ‘of
" about 2.5 kHz is transmitted for a specified period for confltm1ng

the operatlon

BAND SWITCHING OR MEMORY ' Hﬂﬂ[lﬂﬂﬂ

READ MANUAL UE/DOWN : o T i 1 1

This output is transmitted one time or continuously as illustrated

above only when frequency is updated.
9. OTHERS -
9~1) When it is desired to automat1ca11y stop the.set at integet times
frequency of 100 kHz 1n sl 1n Europe.» . -

- A—STOP

AUTO STOP
CIRCULT

o POt 0 D et e 5 DA 0 1 a3 S o 1 s
sereit s e I T vt o e 0 e v R o P o ""'AUDIO D‘GI IAL lc i el
-
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As the 0/5 terminal w111‘become AL level at. integer times fre—
quency of 100 kﬂz, no auto—stop signal 1is accepted at 50 kHz in

AA the above circuit.

s

92 ) Test Mbde (El and Ez Terminals)

When both Ej and Ep terminals are brought to "L" level T09137P
is placed in the test mode, and )

(1) 25 Kz (e Mode), 9 KHz (AMJ/E Mode) and 10Ktz (AMU Mode)

9-3)

Powef'ON Timiﬁg -

“of reference frequency are. transmltted at Pee terminal.
§ .

(2) All LED lamps illumlnate.

‘Accordlngly,
As the result of (1), it is easy ‘to match crystala.
As the result of (2), it is possible to check erroneous w1r1ng,

:v;»short—circuit, open-c1rcuit, ete, of LED.

TO9137BR/BF TNE . - /i
. . . R . [
: P - I L
TDEBOLAP . . Vgp .____4/{
: .WITHIN 15 m8

When returned fromitbe'inﬁibiE state to Ehe.normel'stete, TC9137BP/BF

* transfers frequency data of the last frequeney memory to TD6301AP

- and therefore, the power supply of TD6301AP must have rised at that

TOSHIBA

point of time.;v
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