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o HIGH SPEED PLL WITH BUILT-IN PRESCALER

The TC9171P/72P/82P-1 are hige-speed ?LL—LSI o
developed for digital tuning system use, and .l -
contain’ 2—modu1us prescaler.. L "T'”

When they are used in combination w1th system
controller LSI TC930IAN/02AF/03AN series, high ..
performance digital synthesized tuner .can be -
realized. ] s .

*.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 Dt

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

They have two phase comparator outﬁﬁts, add\;
can use two kinds of low pass filters = -~
without changing,

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

+ Frequency input terminals are prov1ded for FM

* 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

i 1ines. : el
MAXIMUM RATINGS (Tai2se Gy <an= fen G
CHARACTERISTIC SYMBOL RATING UNIT

‘| Supply voltagé ™" ™ Vpp | -0,376.0 |- v
Input voltage VIN —0.3NVDD+0.377 V,,V
Power Dleéipatibn PD 300 'ﬁw;
Operating Temperature Topr —30'V757 BEE
Storage Temperature Tstg- 255125 °C.;
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Unit in mm
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- 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,

and AM, independently. R Lo - "i’?
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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.
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TERMINAL CONNECTION T T
GND i : ono M1 oD .
REF T e rEr W2 FMIN
80 S sIll3 GND
81 Noqd 798 AMry
CK ; T stB 5 - TEST
8TB ) OT1 A6 . j-DoL
A-8TP oz 7 . DOR
IFyy 0T3 8 0T4 :
IND | N :
% OT1/(INR) -
% OT2/ (INB) P - i
.o TC9171P, _TC9182P—1 o T TC9172P !
S =5 : : - i
Note- * Bracketed letters 1ndicate TC9182P-1 terminal name. :
Others indicate common terminals. : : -
;.: ) o P
VERSION TABLE - IER ,
Production name TC9171P TC9172P TC9182P-1
Package DIP 22 pin - DIP 16 pin DIP 22 pin
Proce.ss ' TN Silicon C2MOS gate
Frequency dividing type Pulse swallow and direct dividing type
Serial port " R O T E O S B ©
Input porf’ V = 2 . . — 7 4
Output port’ - 6 4 4
IF counter - : O — O
Phase comparator output 2 T S 2
| Supply vol.tagé 5V * 10% single power supply.-
. “ N
T L e e A AUDlD DIGITAL 1C:u:
—413— .
- 0
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BLOCK DIAGRAM
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- N2 COUNTER -

PLL I/0 PORT

(4BIT)

N1 COUNTER|

| HF(IF)
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PRESCALER BLOCK j
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© T TC9171p/82p-1 common terminals,

TOSHIBA

* Bracketed betters indicate TC9182P-1 terminal name. Others indicate
® Terminal does not exist in TC9172P.
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. aND
o TEST
< .
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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 1 8| ~ | 30 MHz
AMIN (LF mode) £AML | VIn=0.3Vpp 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 7
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| 1oy | VOHTAV» SO terminall o o - | m

Output Current - : 1s excepted - - ' '
L LM Level | Iop - ‘;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
ggr'i‘::::lnal Tri-State Leakage ;TL VeLE=5V, Vpip=0v - - 40.5 2A

INL ~3, SI, CK, STB, A~STP . .

Tnput Current _» A Level | ;IH;VV Vin=5V i - - 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

. a7,

Vpp=4.

5~5.5V, Ta=-30~75°C,
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FUNCTIONAL DESCRIPTION OF EACH TERMINAL

D...

7 PIN No.[: Terminal of TG9172P, [—J: “TC9171P/82P—1 Terminal

PIN | Name - . -
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. T ;
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 TC9172P has mo serial output mode,
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 . “- | Strobe - T TR - SI, OK, STB
STB - signal ’ L .
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-
R I L (TC9171P/82P~1).- - - - - R s ,
9 “General Freely usable generélzpurpose 1np;t terminal BT
| -purpose - (TC9171p/82p-1). - o Co - :
w1 -input : - Craaats = o—o—
port . -
10 oTL .- . ./ Freély usable general purpose output terminals.
e 1FN2)[] - /" | They can be used for ‘switching control signal
~ output of radio frequency circuit. S
11 0T2 . : o) S ;‘..;l,u - .:;j;';:—‘ . LA T I B —
*(IN3) |~ | -+ TC9171P : 6 . : -
S EPSINE WE i T R S -
12 | General | . Tco182P-1: 4. . .. _ J
-8 0T3 . .7 pu'i‘p_osze Jo g E LT e I TN
- 1 output | (Note)* In TC9182p-1, 10, 11 pins are indicated
13 - . L A .
OT4 portg as 1nputrp9rg
9 . : ~
14 o5 -
15 -
OTé6
+TOSHIBA s
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PIN | Name , IS ) :
Yo. -Symbol terminal Explanation of functions 'gnd operations Remarks
16 s ST - ; VoD
- D02 Phase Tri-state outputs of phase comparator. —
] 10 | comparator|DOL, ‘D02 are parallel outputs. )
1177 outputs T TS FOS T -
i - DOL . N
. c11 - - :
18 TEST Test Test modé control input. With purl,l—down resistance. -
12 trermina'l Usually, _used in OPEN state or GND connected.
7‘19 AM local |Programmable counter 1nput at AM band.
- AM oscillater Built in Amp C coupllng small amplltude operatlon.
. IN | 'signal T . T ) :
13 input i
20 . frescaler' Grounding terminal for built-in prescaler.
block s ; S
. GND ground
14 terminal T
21 ) F¥M local |Prescaler inmput at FM band. fMax = 120 MHz
) ™ oscillator|Built-in Amp. C coupling small amplltude operation.
IN | ‘signal 7
15 input . - T s
22 v : o
16 'PD | Power Supply 5V*10%. - .
1 - supply .- -
1 GND terminal -

—417—
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A 1/0 MAP o SR : T-50-17
.o TC9171p/82p-1 7" -c
I/0 o PLL = " General purpose output
Code i [ v | w | vs i | w R | vs
Programmable counter dividing type : -
Setting -
0 — -
HF | AIF+1 | ATF-1 | M
. Programmable counter dividing
1 nunber setting i o General purpose output
0| P | P2 | 3 or1 | or2 [ or3 | om
Programmable counter dividing - ral 3
9 | number setting General purpose output

P | »s [ p6 -] 7 ors | o7 RN
Programmable counter dividing - -
number setting

P& | P9 [ P10 ] . pi1
Programmable countér dividing "
4 - | humber setting .

r2 [ 137 "\ h

INPUT PORT (K)
(9%

N
6 IF counter control
BUSY | WIDE | STOP oo
General purpose output . - - .
L T T R i

Programmable counter dlviding type
8 setting . } :
HF | pIF+1 [ MF-1 | , o -
Programmable counter dividing :
9 | number setting )
. . o | p1 [ P2 | 3 ora_| or2 [ ors | or4
< X : Programmable counter dividing : )
A | number setting

¥e | b5 | % | # o5 1 o mlaOIOjI;sas s

General purpose output

General purpose output

a3 Programmable countér dividing . \ .
: B. | number setting- - 7 S -
2 P8 | po [ P10 | em1 -
~ Programmable counter dividing
B C number setting :
B rp2 | ps | DA
a D REF code data -
' PR R R AN -
E IF counter control ! . s . ' -
"START | WIDE RESET NS ) - '
s - Chip select code data 1! Chip select code data '2'

0'|'o.|o-o|'1_|0|o
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I/0 P PLL (1) _~ General purpose output’ (2)
Code Y1 I - Y2 l - Y4 l Y8 Y1 | Y2 l Y4 | Y8
gl 2l N\ N
¥ —— A
¥ o - T -
1] "
= 5 - \\>\ , T\\\
. ;,\\\ — \\\”
7 R -

Programmable counter dividlng

g8 | type setting
HF | ATF+1 [ ATF-1 FM
Programmable coufiter d1v1d1ng - - ]
g | number setting - General purpose output i 7
0 | p1 | p2 P3 ori | or2 [ or3 | om4
Programmable counter dividlng
| 'A | number setting -
a3 P | »s [ p | @7
~ Programmable counter dividing
N -~ number setting
o | B ~
| & P8 | p9 | P10 [-Pi1l-
B. Programmable counter dividing
= c number setting
= P12 | P13 RN '
- D : T : -
E -
- Chip select code data '1'- Chip select code data '2'
1 [ o T o [ o 0 J 1T T 0 [0
‘(Note) T09172P contains no input port. As it cbntains no IF counter, there is no

control port of it.

------- e
othorcts 1R s oot st
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FUNCTIONAL DESCRI PTION ’

%In TC9l7lP/72P/82P—1 as indicated in the block diagram, each functlon is controlled
lby 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 FH' to output port e -

(Note 1) "Input port" and "Output port" mentioned here are always based on the

) controller LSI, Thus, the port served when putting out data from
controller LSI is called the output port, while the port (which data is
taken from PLL side) to controller LSI is called the input port.

XNote 2) 1In thias explanation, code assignment of each port is encoded as shown’

: e below. L o ) i:l = :

$[R or Ll mn 7; ;';7' o LT . .
7 -I:—Low-ranking 3 bit value '0~7' among 4 bit'code'data.
1:1/0 port relating to PLL. )

’ ; o - ) 2 :1/0 port of general purpose output terminal.

Distinction between input/output port (K : input ports

_oE e Lk N ] B : L ¢ output port
L(Example) PK17 :General,pnrpose input.port o
;f;' -13;1j;;;:;;"f ¢L21 : General purpose output ports OT1 ~ O0T4.

o ngrammable counter :

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

. programmable blnary counter, and PLL I/O ports to control the above.

.
Il
v

420~

\\\\\\ e




ySHIBA -

ELECTRONIC 02

4.

1>1 9097247 0018208 7 i

| W

C9171P,"
T09172P
1G9182P- 1

BOB7247 "TOSH’Iag

1.

- 2) In T09171P/82P-1 PLL ports are ent1re1y of I/O port structure.

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

ELECTRONI DZE 18208

PLL I/Orports (¢1<L10 n qSKLu;)'

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

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

Therefore,
it is possible to take the set data again 1nto the controller LST by

-accessing input port (¢K10 N ¢K14)

3) PLL port conf1gurationtr e

1] 2] a4l s 1|2]4]| s 112 ]4efs 1{2|e|s 1| = A /s
1 i-¢ 1 ¢ 1y t-l el 9l e (] 2 1 ¢ L 200 2 L 319 J//
N A T A | T R R T s
HF +1 -1 FM PO Pl P2 _P3 P2 P5 P6 _1='7. P8 P9 P10 P11 PIZPIBy o,

- | IF OFFSET | LB . _ _QSB

SETTING OF FREQ,UENCYL a - » ) ] I

DIVIDING

SETTING OF FREQUENCY DIVIDING NUMBER 14BIT OF PROGRAMMABLE COUNTER

4) Setting of frequency Dividing type.

'Selection of pulse swallow d1viding type or dlrect d1v1d1ng type is made by

HF, FM ports.
applied frequency band.

Make selection from the follow1ng ‘three types according to the

N : : Receiving Frequency

HF | FM| Frequency Dividing type _band . Input freauency I“R“tl Dividing
’ s . example range termina number

0 | 0] Direct dividing LW,MW,SW, | 0.5~ 10 MHz AMTN n
(1/15 /1/16) pulse e —

1160 swalllow type = * ‘= .ISWH‘ :10.v 30 ﬁHz AMIN - n

0 1 Not use - ~- *-"1 L iiel

111 (1/2 x1/15 /1/18) pulse| - ™ 50.0 140 MHz Ry 2.n
swallow type )

(Note) n represents programmed frequency dividing numeral value:

s

—

g e
e N
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. 5) IF offset funetion at FM band

When pulse swallow dividlng 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 applled to IF offset at FM band.

In the case of direct d1vid1ng type selectlon, IF off set function does not

operete.
el IF -1 Fredué?gz g&vigigg number
o' | 0 7 “2en” .
i'_".f.‘f.;‘:“ R R 2 (n-1)
’ . N 1 o 2. (n+1)
Iy T T 26

6) Setting of fredﬁeﬂcy Dividing number
D1v1ding number of programmable counter is set on Py Vv Py3 ports with binary.
* At pulse swallow type (14 bit)

MSB © L8B-

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

213 - . 20

* Frequency d1viding number setting range "(pulse swallow type)

210H -3FFFH (528 ~ 16383)

Hupp -
at iyt mti 1)
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 « At direct dividing type (10 bit) ,,,T'5,°,'!,7__
MSB ) LSB 7 ;
# s

PL3|P12 P11 |P10) P9 | P8 | P | P6 | P5 | P4 [ P3/VP24P)

: - - v, -
29 S =— 20 UNRELATED

* 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.

(Note 3) Frequéncy dividing number is entirely renewed at the time of data
setting of MSB port (¢L1l4). For this reasdn, the data of MSB
port (¢$L1l4) must be sét at the end of dividing number setting.

. Even when the data setting>is donsideredrunngcessary (When the
data is same as the previous one), the data setting must be

. : executed for MSB port (¢L14). ' ’

2. Circuit configuration of prescaler and‘programmablé counter.

1) " 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.
. In the case of FM band, 1/2 divider is added to the front stage of

prescaler.

= AUDIO DIGITAL IC

. —423—

mups
pre-Hery
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ST ’ 1' N R T -
(CTTTTTT T 1 ‘l : N_l_OOUNTER_'_I e e
N ST - 418 4BITS :
M1y o 1 1 -
] _5\0__ 11 i PRESET
| AMP 9 Ts/16 [T
AMry O— | — -
, 1 - TO PHASE
R _ } PRESCALER- SRR - N2 COUNTER 10 BITS OMPARAT
' \BLOGK . _ |- ] RV COMPARATA
STt ey : Pa~P13

2) Circuit conflguration of Dlrect d1vid1ng type .

In this case, prescaler block is passed and NZ side counter 10 bits is

used., : Lo - R -

PRESET - . : S _ ;
N2 COUNTER 10 BITS [— TO PHASE COMPARATA

P4~P13

AMTN

3) Both FMiN, AMIN terminals have built-in Amp, and small amplitude operation

is possible with capacitor coupllng

o Phase comparator -
D ' )

Phase comparator compares the phase dif%erence 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.
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13 Two tri—state buffer DOl D02 termlnals are put out in paraliel from the ’

phase comparator.
made for each of FM/AM band.,‘

For this reason, optimum de51gn of fllter constant can be

- £

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

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

3) REF input has built-in amp, and small amplitude operatlon,is possible with

capacitor coupling

N e mae e e

REFERENCE FREQUENCY pyp - mr-
SIGNAL 5 ~8BUPPLIED FROM THE
, ] < ES " CONTROLLER L8I

DO1 .I B 1 M
@

“\¥ voo
L.BF. -~

s PHASE .
PROGRAMMABLE COMPARATOR
COUNTER OUTPUT ~ g .o

TO VARACTOR
DIODE OF VCO

-
» -._17}._-__;;_,-_-_,___-m_-_____h:ff_%fm

FROAT ING, - .
Low LEVEL : e .
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 nmen
[ 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 ey
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o IF Counter (T09171P/82P-1) B
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 em e e o o .

IFpy 15BIT : DETECTING | _
PRESETTABLE COUNTER CIROUIT
PRESET PRESET .DATA .
S © |~ sTop
L MULTIPLERER I o - .
- ) - ey D - - i .
. = -, e . L. wioe
REFERENCE __| 2 @H .
n —~RERT |~ Busy .
FREQUENCY | £ ¢L16 fL15 ;
- B OHK ey R R PKL6
<o 0|V
m -
e | L ﬂ - A @ paTa BUS
v —> U
A r m N
< & i 5— © CODE BUS

.

1. Operation of IF counter IR IR [

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. ' -

1) IFIN terminal has built—:m 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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oy | Reference - 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 9K 9- 720277 | 450K # 5.4K 0.55 450K + 21.6K
MW 10K [ 10 2.0 | 450K * 6K- 0.50 450K * 24K

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

IF counter control output port .

1) 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

. Reference frequency code table

eﬁpioyed feference frequency signal.

CODE DATA | © |2 3% 4 5 6 7
Reference ’ : R :

frequency | 1K | SOK' | 5K | 100K ) K. 108 | 12.5K| 25K
(Note) .Code '1' and '3° canrnot use.

: . $L15

LR : ) 1 ]2 |4 P87

! R b )

Code data

—427 —

Not yet used
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-t reset . '0" : IF counter normal operation
L RESET— I—WIDE/NARROW {'1.' ‘t WIDE mode’ . .. . . .

"‘N é,f ¢ IF counter ',fl' + IF counter reset (IF counter does
ugedy*i//_operation 1 "not operate)

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 ’ . .

g
IF counter _ -[131 .
_ detection 1 %ggggeoﬁf IF count detecting width,
I' Not yet Ezset '0' : OQutside of IF count detecting width
) uto stop
used signal) (stop NG)

-

-TOSHIBA:=

STOP ~WIDE/NARROW - [vqr
: WIDE mode
" mode dat
WIDE——/_lnput SoEt {'0' : NARROW mode
—BUSY , igeﬁgﬁﬁﬁgr, '1' : IF counter is counting . . .
monitor '0' : IF counter counting is completed

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

IF>ccnnter cannct be used When reference frequency of 50 kHz or -

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

However, TC9172P has output termlnals only.

TC9171P;
TC9172P,
T09182P 1

21b

They have’ general purpose input/output terminals controlled with 4-bit units.

Number of Input

) Number of .output

Termipalr Terminal
769171 2 6
TCY9172P T — -4
TC9182p~-1 4 47

2

1) General purpose“oqtppt ports (¢L21,.¢L22)‘~:5:4

$LR1 gL

12|48 12|48
1 11y
L g
NOT YET
oT4 USED
—— 073

0TR 0T6

0Tl 0TS

(Note)

TC9172P has no £ 122 port.

. In the case of TC9182P-1, 0TI, 0T2

The- set data is put out in positive 1ogic

Output terminals are CMOS structure.

ports are entirely of I/0 ports structure.

ports are not put out to terminails.

In TC9171P/82P 1 general purpose output
Therefore, it is possible to take

the set data again into the controller side by accessing input ports .

(¢K21, ¢K22)..

N

General purpose input port)(¢Kl7)

K:ekj

1] 2

8

Data is got in positive logic.

IN2
INL
A-GTP

(Note 1)

l——irns :

In TCY9171P,

input port.

A-STP port
use, but
use.

(Note 2)

Input terminals

—429—

data of IN2, IN3 ports is '0'.
Further, TC9172P has no general purpose

is for auto stop signal input
it can be applied to other

are CMOS structure.’

i
i
i
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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 .
TC9172P..;..... o
SI, CK, STB terminals contain Schmitt trigger input, and SO terminal has P-ch"

« 4 terminals (S0, SI,<CK, STB), with input port. - -
« 3 terminals (s1, CK, STB), without input port.

FET open drain output construction.

(RL=2k ~ 3k0)

(Note) SO terminal needs external load resistance.
SFRIAL BUS LINE TO
- CONTROLLER SIDE
RI=%K ~ BKQ )
m - :
5 4 = ~ 8l, »
*
N . ot .
(NOTE) * TC9O1Y2P HAS NO B0 TERMINAL, :
- ¥
SCHMITT] - 5BLIT _l
TRIGGER INpyuT | SHIFT REGISTER v
INFUT oUTPUT 0P -

N .
—> ® paTA BUs

CONTROL [~
—
CIRCUIT

I 1; ,{V’

[———— %@ copE BUs

CHIP

SELECTOR

STROBE SIGNAL

-

/6opE LaTOH

1. Data transfer format

Data eutput timing (access of output port)

L

1)

8TB

ce="1!

\va Xva v b?\ ' |
-
OUTPUT DATA ‘—l

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

I . CODE DATA ’ ,

4 bits are serially transferred to SI terminal with the timing shown above.
SI data 1s read in with the rising of CK.

e
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TC9172P,
 TC9182P-1

, T-50 17
(Note) During the de51gnation of output port, code data 'C8' is e
r - ~at all times,

2) Data input timiﬁgv(eccess ofuinbut port)

8T 1) c2 Joe \ os='0"’

CODE DATA J
1

I S
s - D £23 623 670
' l " INPUT DATA
-

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 chip:eelect

Besides PLL IC, varioue 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 1s 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 deta 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. )

—431—-
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3., Pulse width of s’_erj._al— timing ) .

248 MIN, M———

‘ Fawn Tt e . liks way,

inS MAX, .
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EXAMPLE FOR APPLICATION CIRCUIT = - T-50-17
. . AUTO -
. STOP SIGNAL . .
o %8 IF SIGNAL=~
. _‘::_ INPUT PORT ,
] ; OUTPUT PORT==T———
H_CJ' J
8
8.
58
1
LI
N
./
-3
- 1‘])_ V
8 2]
' ) ~
° 5
] "
% i
: ~ , —
o CONTROLLER o ’
R - o8 g TO9301AN,/0AF./OBAN
. T Coe T SERIES .
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500

300

fm (MHZ)

50

30

50

., TC9182P-1

VIN < fuax (FM)
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| Ta =25C

Vpp =60V

250 500 750

viy (mVp-p)

VIN = fmax (AML)

Vpp = 50V

30

Ta = 256

10

. fm : (MHZ)

TOSHIBA

500 750
VVINV (inv,p-p) = )

250

b

A

1000

fyax  (MHz)

2000

E

T, 100

50 |-
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Vin - fmax (AMH)

" Vpp=4&0V
L Ta= 25C

30

e

L

/

10
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500
Vin (mVp-p)

50 750 1000






