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o HIGH SPEED PLL WITH BUILT- IN PRESCALER

The TC9171P/72P/82P-1 are hige-speed PII-LST B
developed for digital tuning system use, and e
contain’ 2—modu1us prescaler.. L "T'”

When they are used in combination w1th system i

‘controller LSI TC930IAN/O2AF/03AN series, high ..

performance digital synthesized tuner €an be -
realized. _ s e T .

*.They contain prescaler, and can directly L
input the frequency signal of 120 MHz max. . ...
at FM band. S

Either pulse swallow d1v1ding type or direct :
dividing type can be applied dependlng upon i
recelving band. B

Both high function ‘type (DIP 22 pin) and’ o
conventional type (DIP 16 pin) -are provided,
High function type contains IF ‘counter which
counts IF signal at FM/AM band each-and = :
produces auto-stop signal A

.

Reference frequency is supplied from the
controller LSI, and no crystal oscillator.
is required on the PLL LSI. - 3 T

« They have two phase comparator outouts, aud\;
can use two kinds of low pass filters - —~ _ °
without changing. T

Abundant general pourpose input output
terminals make possible the control of radio
frequency circuit part, . C-

+ Frequency input terminals are prov1ded for FM

and AM, independently. i Lo - "i’?

* IF offset can be easily controlled at FM band.

v As serial ports are contained control of all
functions including frequency division number
setting is performed through four, serial bus
1ines.

MAXIMUM RATINGS (Ta—25 C)"ifg‘i I

CHARACTERISTIC SYMBOL RATING
Supply voltage Vpp -0,3v6.0 - |-V
ViN |-0.3wWpp+0.3] ¥

Input voltage

02E 18199':fd'°”

Unit in mm

QOMAX

v

S.0MAX,

" _ 280MAX

=

. g 3016 £0.285,
~ .
©
3

& 15°
g 054015 0~15
I +Q1l

) 14£015 Jlozs—a0s

- Lead pitch i8 254 and tolerance is
+0.25 against theoretical center of
each lead trat is obtained on the
bagis of No.l and No,2 1leads,

JEDEGC I -
TOSHIBA 4D22A-P
Weight: 2,06g
o _Unit in mm

6
nr1|—|l—||—||—|7|—|n,

2]
= e AR R - <
E .- - 8
) 199MAX | E %62+0.25
- =
— 8
I
—] 1
- 1
T [
—~ q
g 05+G15 2543025 0~15
0 o +0.1
o 14+015 JL.o25-005

Lead pitch is 254 and tolerance is
=0:25 against theoretical center of
éach-léad that is obtained on the

. basis of No.l and No.16 leads.

Power Dissipation Pp 300 . ml
=30 75 - °C
=55 125 °C

Operating Temperature Topr

Storage Temperature Tstg

JEDEC et

;TOSHIBA 3D16A-P

Weight,; 1.0g .




TOSHIBA{ ELECTRONIC 0z

o

e

097247 0018200 5 0917")’

;\\ - oTesine,

i cxsemmmeimg s o

5007247 TOSHIBA. ELEL,TRONIC T02E 18200 D —
. 7 T-50_17
TERMINAL CONNECTION T o
GND i s aND 1 V-Db R
REF R rer M2 FMiN
80 ) B sIlls GND
8T = ok s AMry
CK ; T stB 5 - TEST
8TB . oT1 M6 . |-DOL
A-8TP otz " . DOR
IFyy 0T3 8 0T4 :
IND | - :
% OT1/(INR) ..
‘ % OT2/ (INB) P - i
..« TC9171P, TC9182P-1 - L TC9172P !
S =5 : : - i
Note- * Bracketed letters 1ndicate TC9182P-1 terminal name. :
Others indicate common terminals. : : -
;.: ) o P
VERSION TABLE T 7
Production name TC9171P TC9172P TC9182P-1
Package DIP 22 pin - DIP 16 pin DIP 22 pin
Proce.ss R CUTTITE™ T silicon G2MOS gate
Frequency dividing type Pulse swallow and direct dividing type
Serial port " R O i O S B ©
Input port V = : 2 - . — 7 : 4
Output port’ - 6 4 4
IF counter - ; - R o - s . O
’ Phase comparator output 2 T S 2
) | Supply vol.tagé T 5V + 10% single power supply
S B e e e R e e AUDlD DIGITAL 1C:u:
| . —413— .
_ - 0
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- Note: * Bracketed betters indicate TC9182P-1 terminal name. Others indicate
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TC9171P/82p-1 common terminals, @ Terminal doés'not exist in TC9172P,
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BLOCK DIAGRAM ‘ ‘w___T-570 ,17
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. B
g 3 1
Sg ) 17 SERIAL I,/0 PORT
éa AND CONTROL CIRCUIT] -
~ 7. |comparaTOH| _ ke @.’\ ®
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il gl | = Be A-8TP
2 g R
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3|
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=3 y
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o3 <‘u — —1] oT4
g .l gxLz1
] &) I e ors
E H X < - B
ks ik Det N oT6
:' gl ISy :
| E{ IF COUNTER
- i | CONTROL PORT - -
: b E: ]
’. g g' k A H
t- - T R l
: i Bl :
re- ! -1 IF COUNTER Vo1
: ! : ) (18BIT) .
- . e I B . R
f e I . GND
5 | - { St .
§ . &
o . S ot
. i ) - mIN AMIN .GND : IFryN .
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vpp=5V) ~ = " T
CHARACTERISTIC SYMBOL | TEST CONDITION | MIN. | Tyr.| max. [ unir|
|Operating Supply Voltage Range VDD _ L *| 4.5 :75.07 5.5 -V
Operating Supply Current Ipp FMIN=120MHz - 15 25 mA
"OPERATING FREQUENCY RANGE - S ,
FMIN fFM Vin=0.5Vpp %| 50 ~ 140 | MHz
AMIN (HF mode) FAMH | VIN=0.5Vpp x| 8| ~ | 30 MHz
AMIN (LF mode) £AML | VIn=0.3Vpp x[0,5 | ~ 10 MHz
IFIN ' fIF VIN=0-3VPP *1 0.4 ~ 13 MHz
REF Input ) | fREF | VIN=0.2Vpp * 1 ~ 100 kHz
OPERATING INPUT AMPLITUDE RANGE ,
FMIN VIN(FM) [fIN=50 ~140MHz ~ *[ 0.5 | ~ [ vpp-0.5] Vpp
AMIN (HF mode) VIN(AMH) | f1§=10 ~30MHz *[0.5 [ ~ | vpp-0.5| vpp
AMIN (LF mode) VIN(AML)| £IN=0.5 ~10MHz  *| 0.3 | ~ | Vpp-0.5 Vpp .
IF1y | vina®) [fw0.4 ~13wHz %] 0.3 | ~ | Vpp-0.5] Vpp
REF Input VVIN(REF) f1N=1~100kHz *10.2 ~ VbD Vpp
0T1~6, DOl ~2, SO -
, Y Level| Igy | VoAV, SO temminall L, T T,
Output Current =~ - . is excepted - - - -
L "L Level | I ‘;gL;}“gepggdt?—mi“al 0.5 |10 [ - mA
S0 Terminal Output Current Iso Vou=4V ~2.0 1-3.0 - mA
SO Termianl Off Leak Current I0FF VOUT—OV - - |-1.0 A
ggrzzzﬁlnal Tri-State Leakage ;TL VeLE=5V, Vpip=0v - - 40.5 2A
IN1 ~3, SI, CK, STB, A-STP : .
Tnput Current _>" W Level | ;IH;VV VIR=5Y - - - 1.0 #A
1 L "L" Level| & Iyg Vi1,=0V - - -1.0 #A
inﬁut ?oléééé fH" Level | vy - 4,0 - 5.0 v
o "L" Level| vig S0y - 1.0 v

.Note ; * marked”characteristics are guéranteed in a range of Vpp=4.

a7,

5~5.5V, Ta=-30~75°C,
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FUNCTIONAL bESCRIPTION»OF EACH TERMINAL FE o
R - PIN No. [3: Términalj'ofx TC9172P, [}: TC9171P/82P-1 Terminal

D

PIN [ . Name -~ | . o -
No. Symbol terminal |- Expla?ation of fgnctions and operations Remarks
2 Reference | Input of refefenceffrequency signal supplied from | ‘
" REF frequency { controller LSI. Built-in Amp. C coupling small o~[jE:;l—
2 input - amplitude operation. o ;
o 'Sezi:t Ser%al I/0 ports. . , VoD
outp Carries out between contréller the setting of
4 - Serial . | frequency dividing number, dividing type, and the n }{Kj'
SI - | transfer of data for controlling IF counter,
input: - ; o
general purpose I/0 ports, s0 .
5 ‘Clock As TC9172Prhas'ﬁorseiia1 putput,mbde,
CK '} signal = | SO terminal does not exist.- -~ - T
4 ‘ nput’ -4 S0 terminal is Pch open drain output, and SI, CK, 0“{>‘*
. STB terminals are Schmitt trigger inputs.
6 . -~ 1 Strobe - |77 " N 81, CK, 8TB
STB - signal ’ . B
5 7| input”
7 Auto stop | I ' . d 1 :
- p | Inputs auto stop signal. Can be used as general
A-STP ‘|- input; purpose input port also. (TC9171P/82Pf1) O—{>°—
'87: oy IF<§ilna1 IF signal,inﬁﬁf of IF counter to detect auto stop.| .
—{ IF1y A'h utg | Built-in Amp. 'C coupling small amplitude operation O—EE;;I-
. AmPub (TC9171P/82P-1).- - - - - - R s ,
9 “General Freely usable generélzpurpose 1np;t terminal BT
;| -purpose - (TC9171P/82P-1). - -~ Co - :
N1 -input : o S = o—>o—
Iport . - i
10 OTL | - Freély usable general purpose output terminals.
6 *(IN2) |-~ 'Théy can be used for switching control signal
~ output of radio frequency circuit. S
11 012 . -< [l A S ;‘..;l,u — .:;j;';:—‘: L LT '.-.,'_‘ -
*(IN3) |~ | -+ TC9171P : 6 . : S e R
S IS R BT 2 S S R
12 General " - TC9182P-1 = 4 - . .o T 1
-8 0T3 . pu'i‘p_osze Jo g E LT e I TN
- output | (Note)* In TC9182p-1, 10, 11 pins are indicated
13 V i -"j - -
OT4 portg as 1nputrp9r§. ) .
9 . ~
14 o5 -
15 -
0T6
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PIN | Name , S - ) .
Yo. Symbol | | inal Explanation of functions and operations Remarks
16 s ST - ; VoD
- D02 Phase Tri-state outputs of phase comparator. . —
10 | comparator|DOL, ‘D02 are parallel outputs. ’
a7 outputs R I i [
: DOL oo
c11 o - 7 ,
18 TEST Test Test modé control input. With pull-down resistance. -
12 terminal Usually, _used in OPEN state or GND connected.
7‘19 AM local |Programmable counter-: input at AM bz;nd,
T d AM oscillator|Built-in Amp. C coupling small amplitude operation.
i IN |'signal i L ; '
13 input s
20 . frescaler' Grounding terminal for buiJ.t_—in prescaler.
GND block : -
. ground
14 terminal S
21 : M local |Prescaler imput at_FM band. .fMax = 120 MHz
) ™ Voscillaf.or Built-in Amp. C coupling small amplitude operation. -
IN | ‘signal : o : :
15 input . Trmee :
22 v : o
TeY 'PD | power Supply 5V10%. - -
1 - supply .- -
1 GND terminal -
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I/0 PLL General purpose output
Code i [ v | w | vs i | w R | vs
Programmable counter dividing type : -
0 Setting .
HF | AIF+1 | ATF-1 | M
. Programmable counter dividing
1 number setting i o General purpose output
0| P | P2 | 3 or1 | or2 [ or3 | om
Programmable counter dividing Ceneral
- 9 | number setting - seneral purpogse output
¥ P | »s [ p6 -] 7 ors | o7 RN
= Programmable counter dividing - -
& 3 {number setting —
A P& | P9 [ P10 ] . pi1
g Programmable countér dividing "
& 4 - | humber setting . ) R
<] i
P2 [ 13 Ik
5 : EE - : : .
6 IF counter control
BUSY | WIDE | STOP oo
General purpose output . -
! [aste [ v [ 2 [ N3 :
Programmable counter dividing type
8 setting )
HF | pIF+1 [ MF-1 | ; -
Programmable counter dividin e
9 numger setting , e General purpose output .
, o | p1 [ P2 | 3 ora_| or2 [ ors | or4
! Programmable counter dividing - )
A | number setting . General purpose output i
~ P4 | P5. ] | ®7 ors | o  NHijmsksmsmydmiauaas
= Programmable counter dividing . ] R
: B. | number setting- - 7 O <
2 P8 | po [P0 | pu -
~ Programmable counter dividing
B C number setting - :
Bl [ r2 | ms RS AN
a D REF code data -
' s T O
E IF counter control o ) -
'START | WIDE | RESET RGN
s ¥ Chip select code data '1f . | Chip select code data '2°
i 1 |- o [ o T o o | 1 | o | o

DD].VBEDE
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I/0 ; 7 PLL (1) __ General purpose output’ (2)
Code Y1 I ¥2 l Y4 l Y8 Y1 | Y2 l Y4 | Y8
0 - N " . N
3 RN N
~
¥ N S
! 3] . : N
Y . .
B \\\ ' ‘\\\
s N L
. g .,\\\. \\\”
7 _ . N
Programmable counter dividlng
g8 | type setting
HF. | ATF+1 | ATF-1 | M
Programmable coufitet dividing _
g | number setting o General purpose output i
0 | p1 [ 2 | “p3 ori | or2 [ or3 | om4
Programmable counter dividlng .
| 'A | number setting -
a3 P | »s [ p | @7
~ Programmable counter dividing
R B p | number setting _
. & P8 | p9 | P10 [-Pi1l-
B. Programmable counter dividing
= c number setting
= | _piz | P13 ..}\
RS D SRR o E E
E -
- Chip select code data '1'- Chip select code data '2'
1 [ o T o [ o 0 | 1 T-6 71 o
‘(Note) T09172P contains no input port. As it contains no IF counter, there is no

control port of it.

_419_ ;
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FUNCTIONAL DESCRIPTION
%In(TCbl7lP77§PYSéP;1ﬂ'as 1ﬁd125téa"ih the blocirdiaéram,4each function is controlled
:by accessing the ports connected with 4 bit data bus (:) and - code bus (:) Each :

data ofi this data bus and ¢ode “bus is conducted from the controller LSI by four

_terminals of SI, SO CK STB_ (three terminals of SI CK, STB in the case of -

TC9172P).

As control is all made with port, explanations will be given here chiefly about

‘the functions of each port.
‘are selected by 4-bit code data.

-map indicated previously.’

These ports are constituted with 4~bit-units, and
Code assignment of each port is shown in I/0
On the whole, code 'OHA7H' is assigned to input port,

and code '8H v FH' to output port

(Note 1)

"Input port" and “Output port" mentioned here are alvays
controller LSI, Thus, the port served when putting out

controller LSI is called the output port, while the port

based on the
data from

(which data is

taken from PLL 91de) to controller LSI is called the input port.

ote 2)

below.

¢[K or Ll m nn_r e o oo ) . _
7 -[————Low-ranking 3 bit value '0~7"' among 4 bit'code'data.

In thias explanation, code assignment of each port is encoded as shown

l 1/0 port relating to PLL
2:1/0 port of general purpose output terminal.

input ports

Distinction between input/output port (K:

L

¢ output port

L(Enample)

—.,.--,,,»

PK17 :General,purpose input port

$L21 : General purpose output ports OTL % OT4.

o Programmab]e counter f!f

. Programmable counter block s composed of two modulus prescaler, 4 bit + 10 bit

] programmable binary counter, and PLL I/O ports to control the above.
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1. PLL I/0 ports (¢KL10 N ¢KL14)

1) Exclus1ve PLL ports to entlrely control frequency dividlng number, d1v1ding

type and IF correction (IF offset) at FM band.~

- 2) In T09171P/82P-1 PLL ports are ent1re1y of I/O port structure. Therefore,
'_it is possible to take the set data again 1nto the controller LST by
-accessing input port (¢K10 N ¢K14)

3) PLL port conflguration.,r - e T

1|1 2] 4] s 1j2]4]| 8 1 |lR]4]s8 1|24 |8 1| 2 /( /é
1 i-¢4 1 EE 2SS K O DK 9 K (] 2 1 ¢ L 200 2 L 319 J//
L1 L A O e R
HF +1 -1 FM PO Pl P2 .P3 Pa P5 P6 PV P8 P9 P10 P11l PI2PLB oo
: IF OFFSET C s L :
L 1" 1B - ~MSB
SETTING OF FREQ,UENCYL N L7 ) - i |
DIVIDING oo
. SETTING OF FREQUENCY DIVIDING NUMBER 14BIT OF PROGRAMMABLE COUNTER

- ) 4) Setting of frequency Dividing type.

'Selection of pulse swallow d1viding type or d1rect d1v1d1ng type is made by
HF, FM ports. Make selection from the follow1ng ‘three types according to the

applied frequency band.

- . : : Receiving Frequency
: HF | FM| Frequency Dividing type| - band Input freauency c Innutl Dividing
) o A example range ermina number
: 0 | 0] Direct dividing LW,MW,SWL, [ 0.5~ 10 MHz AMTN " n
(1/15 /1/16) pulse et —
110 swalllow type = ® - _.;SWH~ .10~ 30 ]'Vle AMyy . - n
01 Not use - - ;-'.1 e
| 1| W2XL5/1016) pulse| pe | 500 o | mew | 2en
swallow type : ) -

(Note) n represents programmed frequency dividing numeral value:

s

m»-.----«...,.....-.--.-.m..-_ ----------
o e e i o i

—
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* At pulse swallow type (14 bit)

* Frequency dividing number setting range "(pulse swallow type)

IF offset function at FM band

B T L TP - e - s eeems e -

i«TOSHIBA-.

ELECTRONIC 0 'Diz’.ﬁ 9097247 0018209 9

When pulse swallow dividing type is selected it is possible to vary actual
frequency dividing number by * 1 without changing the programmed dividing
numerals by AIFI1 ports. Thus, it can be applied to IF offset at FM band.

In the case of direct dlvidlng type selection, IF off set function does not

operate.

IF+1 IF -1 Frequengz g;v%ﬁ;gg number
O- - 0- V “2en-” -
0. v | e
1 0 2+ (n+1)
SR TR B © 24(n-1)

Setting of fredﬁency Dividing number

Dividing number of programmable counter is set on Py v P13 ports with binary.

MSB © L8B-

P13 [ P12|P11{P10{ P9 | P8 |P7 | Ps |pP5 |»d P3 |P2 | P1 | PO

213

,20

210H -3FFFH (528 ~ 16383)

—422—
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 « At direct dividing type (10 bit) ,,,T'5,°,'!,7__
MSB ) LSB B
, 7737777,
PlL3i{P12} P11 |Pl0O] P2 | P8 | PV | P6 P51 P4 |P3 P2/VYPI Y PO
. N Z, / £ Z

29

* Frequency dividing number setting range (Dlrect dividing type)
' = 10H ~ 3FFH (16 " 1023)

(Note 1) As the programmable counter is not provided with frequency dividing

offset, the programmed dividing number becomes the actual frequency
dividing number. _Howevér, in the case of FM band, the actual

'frequency dividing number becomes two times of programmed value.

(Note 2) In the case of direct dividing type, Pg v P3 port (¢L1ll) datas

become unrelated, and P4 port becomes LSB.

T

(Note 3) Frequency dividing number is entirely renewed at the time of data

setting of MSB port (¢L1l4). For this reason, the data of MSB
port (9L1l4) must be sét at the end of dividing number setting.

. Even when the data settlng is considered unnecessary (When the
data is same as the previous one), the data setting must be
executed for MSB port (¢L14). ' ’

Circuit configuration of prescaler and‘programmablé counter.

" Circuit configuration of pulse swallow dividing type.

The circuit is composed of 1/15 /1/16 2-modulous prescaler and binary
programmable counter of 4 bit on N1 side and 10 bit on N2 side.

7i~in the case of FM band, 1/2 divider is added to the front stage of

prescaler.

= AUDIO DIGITAL 1C:
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. < -_—<=;: ViL'V :- i:.'
s i 1 ‘l ~_|v1counrmr| <) - .

oy N i 16 } 4BITS

. el __L;\o__ AL : PRESET
AMry O— 1 :
- -} gig:ggALER S BT E N2 COUNTER 10 BITS eyt
| Y - 11

Pa~P13

Circuit conflguration of Dlrect d1vid1ng type R

2)
In this case, prescaler block is passed and NZ side counter 10 bits is
'used ' e R
PRESET -
AMTy N2 COUNTER 10 BITS - [—e——= 70 PHASE COMPARATA )
P4~Pi3 - —
3) Both FMiN, AMIN terminals have built-in Amp, and small amplitude operation

is possible with capacitor coupllng

o Phase »c'ompa'rator :

R R . ':“,-
. - - . )
Phase comparator compares the phase difference between the reference frequency

signal applied to REF teérminal and programmable counter dividing output signal,

- and puts out its error component. Furthef, it controls VCO through low pass

filter as that the frequency and phase of these two signals may agree with each

other.

‘-424—f
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Two tri—state buffer DOl D02 termlnals are put out in paraliel from the ’

phase comparator. For this reason, optimum de51gn of fllter constant can be

made for each of FM/AM band., R )

Reference frequency signal is supplied from the controller LSI to the REF . ..

terminal, and “no crystal osclllator is needed on PLL LSIL. .. . Do

REF input has built-in amp, and small amplitude operatlon,ls possible with
capacitor coupling

e S e wesdame e aae e e

SUPPLIED FROM THE

CONTROLLER L8I

REFERENOE FREQUENCY pyp VrEEc
 SLANAL : EE i
D01 I' - L FM

- VoD
“\¥ voo
L,P,F..-~

s

s PHASE .
PROGRAMMABLE COMPARATOR
COUNTER OUTPUT .o

L.,P. ¥

TO VARACTOR
DIODE OF VCO

i [
o u_____;;V-_-,__.hL_--__-_hf.‘?.".‘ff’m
' mommé, FUE

10W LEVEL : :

DO output timlng chart Example of active low pass filter

" Above are indicated DO output timing chart and example of active low pass

filterrcircuit by darlington connection of FET and transistor.

~

80 1 ot o140 0 100 g B e eSS 4 M LTLLEE b W P00 s TG ¥ S8 L I 410 oo LS S g e e T e SS9 S0 53 B o M0 S
[ DL SR L AR DB Rt AN A I TN S T R TR M Tt PRI AT (e e T A e et M- e 113 et o ot e T e O ol et i

e 4
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o IF Counter (T09171P/82P-1) R "i-_;ﬂ"

TC9171P/82P-1 have IF counter whlch counts 1ntermed1ate frequency (IF) of FM or AM

during auto search tuning, and produces auto stop 51gna1 when that frequency
has entered in the specified range. T09172P contains no IF countet.
IF counter block is composed of 15 bit presettable ‘counter and IF counter

control ports. . i ..q'i s ol Lo .

IFiy 16BIT ‘ DETECTING | _
PRESETTABLE COUNTER CIROUIT
PRESET PRESET .DATA -
S © |~ sTop
L47MUﬁTIPEEXER' I o - -
- ) - ey D - - i .
E = -, . ) | wioe
REFERENCE_ |0} @ b — - soey
FREQUENCY . |2 : PL16 ¢L15 o
- e 8H K- ey B T PK1L6
g O OJY
— ﬁ ﬂ T—> @ pata pus
4‘ r [ ] N
< & ) =) @ coDE BUS
1. Operation of IF counter ' P [

IF counter counts IF signal of 10.7 MHz at FM ‘band and 450 kHz at AM band,
and its gate—tlme is made of the reference frequency signal supplied to REF

input. ' - o

1) IFIN terminal has built—ln Amp, and is capable of making small amplitude

operation with capac1tor coupling,

2)7 IF counter has two kinds of detectability, WIDE/NARROW.

3) Cite time and detectability in each band ‘are shown below.
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TC9171P;
TC9172P,
I£9182P

-1

o 8214 . D
T 50 17
oy | Reterence - NARROW - WIDE
3 frequency | Gate time | Detectability | Gate time | Detectability
. (kHz) (ms) i (Hz) ms ). . (Hz)

AU 1 20 450K -+ 600 - 5.0 - 450K * 2.4K

sW 5 4.0 450K % 3K - 1.0 450K + 12K
MW K 9- 20277 | 450K + 5.4K 0.55 450K + 21.6K

MW 10K [ 10 2.0 | 450K * 6K- 0.50 450K * 24K

- 12. 1. : - .
- T 2. -6 107w+ 15¢ 0.4 10.7M * 60K
25 0.8 S 0.2

1

IF counter control output port .

REF- code data output port (¢L15)

It sets the code data corresponding to- the reference frequency which :

" serves as time base. Never fail .to ‘set the code of the presently

eﬁpioyed reference frequency signal.

. Reference frequency code table

TCODE DATA| O |2 3% 4 5 6 7
Reference : e )
Frequency | 1K | SR | 5K | 100K 4 9K 108 | 12.5K| 25K
(Note) .Code '1' and '3° Canrnot use.

: . 4L15
LT in e s NEREN4Y
s i Code data

Not yet used

=AUDIO DIGITAL |

iy
ey
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2) ' IF counter conttol b“tPut,PQFt;£¢P}6)l,,c-f

¢rie R : R T e e
7 :

1214

L__Not ¢ IF counter ',fl' ¢ IF counter reset (IF counter does
1L yiJ/[_operation 1. ‘not operate)

i : used reset . '0" : -IF counter normal operation
1| L—=resET I—WIDE/NARROW {'1.' ‘t WIDE mode’ . .. . . .

5 p i ! oL -
WIDE —— se}ectlon_vv (0" : NARROW mode - L 7
START— IF count starts: IF count is started whenever data 'l'
: is setting ’ . .

-

»TOSHIBA

,22' .
L;;Notryet

IF counter _ -[131 .
detection 1 %ggggeoﬁf IF count detecting width,

e E§§253f§°p ‘o' ?;:s;dﬁcgf IF count detecting width
STOP ~WIDE/NARROW - [111 ; y1pg mode
"—jWIDE——/_lgpgtdgggt {'0' : NARROW mode
BUSY , igeﬁgﬁﬁﬁgr, .{'l' : IF counter is counting . = .
monitor '0' : IF counter counting is completed

(Note 1) 1In the case of auto stop detection by IF counter, refer to the
" " contents of STOP port after conflrmatlon that BUSY port is '0'
(counting completed). .

(Note 2) IF counter cannot be used When.reference frequency of 50 kHz or N

100 kHz is used at FM band or when IF off set is carried out. The

same applies to ‘the case where frequency other than 10.7 MHz and
450 kHz is used for IF signal.
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o Genera'l purpose 1nput and output ports

x

They have’ general purpose input/output terminals controlled with 4-bit units.
However, TC9172P has output term1nals only.

Number of Input ) Number of .output
Termipalr Terminal )
TC9171P7 -2 7 -6 oo T .-
TC9172P | - 4 i T -
TC9182P~1 4 47

1) General purpose“oqtppt ports (¢L21,.¢L22)V;ft:‘ ft:ff

¢L21 P22 : ) »
1lzlels 11z 2081 (Note) TC9172P has no £ L22 port. -
, %z " In the case of TC9182p-1, OTI, OT2
1_ '._W__ - ) ports are not put out to terminals.
ot | e
—— 073
012 0T6 N
0Tl 0TS N

The- set data is put out in positive 1ogic . - .
Output terminals are CMOS strfucture. In TC9171P/82P 1, general purpose output
perts are entirelf of I/0 ports structure. Therefore, it is possible to take
the set data again into the controller side by accessing input ports .

(¢K21, ¢K22).. t

2) General purpose input port)(¢Kl7)
_¢R17 e e (Note 1) In TC9171P data of IN2, IN3 ports is '0'.
1 elals e e s Further, TC9172P has no general purpose
: 3 < . L input port. -
| N ' - (Note 2) - A-STP port is for auto stop signal input

IN3 Tee o . use, but it can be applied to other
IN2 use. ' o
INL
A-BTP

Data is got in positive logic.

Input terminals are CMOS structure.’

v
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o Seria] 1/0 ports

- As shown prev1ous1y, each port is controlled through serial ports and serial bus

line. Serial,ports control the data transfer between the serial bus line and

code,data bus line of IC inside.

Number of input/output terminals of serial port is as follows:
. TC9171P/82P~1 ... 4 terminals (SO, SI,<CK, STB), with input port. e e

TC9172P ......... 3 términals (SI, CK, STB), without input port. o

SI, CK, STB terminals contain Schnitt trigget input, and SO terminal has P-ch-

FET open drain output construction.

(Note) SO terminal needs.external load resistance. (Rp=2k ~ 3k0)

SERIAL BUS LINE TO
- CONTROLLER SIDE
a X RI=RK ~ BKQ '
B M [l - o B 5
w (@] [5] (5] *
> .
(NOTE) * TC9172P HAS NO 80 TERMINAL,
SBIT
SHIFT REGISTER i : :
Vop S -
QUTPUT . .
: - —> @ paTa BUS
X
——— > coDE BUS
CONTROL [~ I 3L 1) .
Pty -
CIRCUIT [ CHIP - - .
fconE, Latou |SELECTOR| _ +STROBE SIGNAL ,

1. Data transfer format

1) Data output timing (access of output port)

81 S D Y ce='1 2 Xvz fxa b?\

I . CODE DATA ’ , ~ OUTPUT DATA l

Code data (c1 ~ C8) 4 bits of output port and output data (Yl “ Y8)

4 bits are serially transferred to SI terminal with the timing shown above.

SI data 1s read in with the rising of CK.
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(Note) During the de51gnation of output port, code data 'C8' is e
r - ~at all times,

2) Data input timiﬁgv(éccess ofuinbut port)

8T 1) c2 Joe \ os='0"’

I CODE DATA J
r~ . l

S0

[ y1 Y vz ¥8

I'H'IMMIMM
-

When code data (Cl1 v C8) 4 bits of input port -is transferred to SI
terminal with the above Eiming, the data of designated port is output to
SO terminal with 4 bit serial of YL ~ Y8, SI data is read in with the
rising of CK signal, and SO data is putout with the rising of CK signal.
(Note) During the designaﬁion of input port, code data 'C8' is '0' at

all times.

2.  Designation of chipiéelect

Besides PLL IC, varioué peripheral option ICs can be connected on the serial
bus line. It is sucessary, therefore, to designate the IC connected with
controller LSI through bus line, between which data is to be transferred.

Chip select code is provided to designate the controlled IC on the bus line.
Select code for designating TC9171P/72P/82P-1 is as follows:

% Chip select code for PLL I/0 ports ' ’ i1

* -Chip select code for general purpose output ports : 2
" 1) Select code is set up to the chip select code déta output port. (code 'FH')
2) Select code must be set up first at the time of serial data transfer.

3) Select code once set maintains the same data unless otherwise designated,

and so, thereiis no need of designating select code every time sérial data is
transferred. )

s ' s ' +AUDIO DIGITAL IC=s
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3. Pulse width of s’_erj._al— timing ) e

LD SRR SRS Y.L

248 MIN, M———

MIN o MIN
243 243

i N L _ o 148 MIN,

issS MAX, -

e iy L 1 Ll b+ R L L] L o L T e D L L TR, u )
L A e e e e
. _ i e . 432-
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EXAMPLE FOR APPLICATION CIRCUIT . - T-50-17
. o AUTO ‘V L. T
. 8TOP SIGNAL™T y
o %8 IF SIGNAL=~
- - < INPUT PORT
A ,
o OUTPUT PORT~T——
8] . & - o i ' i J
8 , )
8.
RS
&>
LI
N
)
-3
- l?_ V
8 2]
' ) ~
S 5
] o
% ,
::'V‘.w R ( - ] T . E ) RY B
- ' ' ™  CONTROLLER T
R - o8 g TGQSOJAN/OZAF/O.’SAN
. T Coe T SERIES .




fm (MHZ)

. fmm (MM)

9097247 TObHIBA

TCO171P
TC9172P,”
TC9182P-1

VIN - fMAx (FM)

* TOSHIBA-

500 :
i VI)D 50V
: - 1 e =25TC
300 ! i
A
100 1
/
/
50
3 -
00 250 500 750
VN (mvp-p) =
Viy = fmax (AML)
50
Vpp = &0V
Ta = 25C
30
10
5
s 4
250 500 750 1000

VVINV (inv,p-p)‘ o ’

fMay (MHZ)

2000

T, 100
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. T-50_17
Viy - fmax (AMH)
r VDD=56V
| Ta=25C
50|~ — nmt
30 s
//
va
10
6 ]
250 500 950 1000

Vin (mVp-p)






