«PD1703C-011

PHASE LOCKED LOOP FREQUENCY SYNTHESIZER
FM/AM DIGITAL TUNING SYSTEM CONTROLLER
CMOS LSI

MOS DIGITAL INTEGRATED CIRCUIT

The gPD1703C-011 is a CMOS LS| designed for using as a PLL Frequency Synthesizer Digital Tuning System
Controller. The pPD1703C 011 provides a set of fluorescent indicator panel (FIP) segment drivers, a clock
ganerator and a power-on ¢lear circuit, The pPD1703C-011 is packaged in a 28 pin siim dual in-line package
{DIP},

FEATURES

PLL, swallow counter and system controller are realized in a single chip.
Fluorescent indicator parel driver incorporated (segment outputs)
internal display decorder for 4.5 digit multiplexed display

Very low stand-by current- - -less than 10 gA

High speed and low power consumption due to CMOS

High reference frequency due 1o pulse swailowing (FM band: 25 kHz}

It resutts in a high carrier-to-naise ratio.

Internal clock oscillator and divider circuit.

Automatic power-on ciear without any external companents.

Preset memory address display [External latch/decorder is required.)
Display brightness cantrol {DIMMER) - - - - - Duty ratio 1 : 4

FM/AM tuner- - - - - U.S., Europe and Japan bands

External programmable |F offset far FM band {10.650 MHz, 10.675 MHz, 10.700 MHz, 10.725 MHz)

FUNCTION OF TUNER

Automatic up or down search {SEEK)

Manual up or down search

Preset station memaory catl

Preset station memory . . .. ... FM: 6 stations, AM: G stations
Last station memary . ... ... FM: 1 station, AM: 1 station

PACKAGE DIMENSIONS Unit: mm (inches)

NEC cannat assume any responsibility for any circuits shown or represent that they are free from patent

infringement.
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NEC reserves the right to make changes #t any time without notice in order ta imprave design and supply

Nippon Electric Co.Ltd.



ABSOLUTE MAXIMUM RATINGS

Supply Voltage VDD ~0.3 10 +6.0 A%
{nput Voltage Vi -0.3t0 VpD v
Qutput Voltage Vo -0.310 VpD v
QOutput Breakdown Voltage * VBDS -35 v
Qutput Current IoH —10 mA
Storage Temperature Tstg —b5to +125 ‘c
Operating Temperature Topt —351t0 +75 “C

+ : Segment Output Terminails {P-ch open drain)

ELECTRICAL CHARACTERISTICS (Ta=—35 to +75 °C, VpD=4.5 to 5.5 V)

CHARACTERISTIC 'SYMBOL | MIN. | TYP. [ MAX. [UNIT [ TEST CONDITIONS
o B ViK1 0. BVDD - r VDD Y .SD terminal T
High Level Input Voltage V||-|é__ To 0,?\![)_[-) T VDD V—_ C_E te-rﬁﬁal -
T|H3 -FBQDD - VoD _V KO?J K3 te?lneﬁ N :
Low Level Input Voltage - VIU— - 0——- - O'SVDD —V CE te_rma] — — —
VL2 0 0 2VDD v SD KO to K3 termingls
B Twvowm a0 | v | ED,D.MUTE: IoH=-0.5 mA| .
High Level Output Voltage  Vowz 30 | | v | sEGiiou=—05mA
_VOHg 4.0 A V.__ PSC: IQH—-02 mA -
Low Level Qutput Voltage - VQJ — ——— —05 —V - EO IOL 0 > mA —
VoLz i 05 v B, MUTE PSC IOL—02mA
High Level Input Current | |IH_~ i _EO ] 2-5_ 100 ;A K V| VDD 5.0 V‘ i
N T tind 05 26 | MHz | AV e1OVeR BCat N
Frequency Response T g Oné_ — . MH2 quMua,‘Q v.?;\?:’"" o DG
Supply Voltage Rise Time T T -+ 05 | s | Vpp:i0-45V o
—Supply Currem _|-DD S e _,'JA hE CE: Low Level -
Output Off Leak Current “ l E:F_i_ _ﬂ, o —5_0 ‘ _uA i SEG Vgs——BOV— ]




SYSTEM DESCRIPTION

NECT Digital Tuning System provides full electronic control of a vari-cap tuned FM/AM radio receiver and
stereo. The Dlock diagram sf the system is shown in Fig. 1. This is a Phase Locked Loop Digital Tuning System
wihicn consists of two integ ated circuits; controller plus PLL in a single chip, and two-modulus prescaler.

The controller chip {(UP:)1703C-011} provides Phase Locked Loop capability with on-chip frequency division,
a reference oscillator whote frequency is controlled by an external crystal of 4.5 MHz, and phase comparatar
circuitry. 11 accepts directly an AM local oscillator signal and an FM signal from two-modulus prescaler
{LPB5B3ACH, and outputs ontrot signals for closed loop operation of these oscillators. The outputs drives filters
tor supplying analog voltages to the vari-cap tuners. The controlier also provides the signals to drive the display.
The frequengy of the tuned station is displayed on a 4.5 digit multiplexed display. Six favorite stations on each
band can be stored as well ¢ 5 last stations tuned” information,

The twao-modulus prescaier (uPBBEB3AC)Y is suitable for pulse swallowing in this system.
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I
PIN CONNECTION (Top View)

AR GND PN t U K1 it

[1 [ G [ [l B (2 B (6] [ [ [ [e] [

> pPD703C-01
HENE R OR B O R R0 DR T ERE R

14
D FQ2 CF P3G X2 o7 DE VoD

EXPLANATION OF INPUT AND OUTPUT TERMINALS

EO1 | These three-state outputs are used {via active filters} to supply analog voltages to the tuner
EQ?2 l vari-cap for controlling the local oscillators.
CE . This input is used to designate the stand-by made to the chip.
Coltis iow to desqnate the stand- by mode, {P LL dlsable dllspla\,ur off, c1ock generator stop]
PSC Thls output is used to contro1 the division ratio of the FM two- modulus prescaler {uPBSSSAC}
X1, X2 These |nputs are for connection to a 4.5 MHz crysta[
sSD This input is used to control the station searching operatlon {AU;‘AD) It is high to indicate
the presence of a stanon and the operatlon ts terminated.
MUTE This output line is high to mute the radio in the case of station change, band charge, and
S0 On.
D1 to DB These outputs are used as digit drivers for the dlsplay (Active low)
VDD Thisisa 4.5 10 5.5 volt supply for the chlp
atog These outputs are p-ch apen drain used as segment drivers for the display. They are also used
as vertical drive for the control kev and mode switch matrix.
KO to K3 These inputs are from seven by four matrix. Varlous functlons are entered through the
matrix. See Flg 2 for the matrix assignments.
FM i Thisis the FM band Iocal 05(:||Iat0r input. The frequency is dl\uded by 16/17 using a two-
modulus prescaler (uPBSE3AC),
GND System ground.
AM This is the AM band Iocal osmllator input.




CONTROL KEY AND MODE SWITCH MATRIX
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Fig. 2

& Searching of the station
UP, DOWN * AUTO/MANUAL switch: ON [SEEK)
A momentary depression causes automatic up or down searching by the speed of 80 ms/ch
untii SD terminal is activated (active high} or any key is depressed.
* AUTO/MANUAL switch: OFF {Manual searching)

A momentary depression will tune to next channel, and continuous depressicn more than
0.5 second allows traversing up or down the entire band by the speed of 80 ms until the
key is released.

#® Preset of the station
ME The tuning information is stored inta internal RAM by depressing ME key and then desired
memory key within 5 seconds from the time ME key was initially depressed. If any key is
depressed in this period, the ME function is cancelled,
M1 to M6 Six favorite stations can be recatled from internal R AM for »ach band. When it is switched from
one band to the other band, it will tune to ""Last-tuned to station”™ on that band. Each time a
station is changed, the controller ptovides a signal to mute the tuner.



Selection of the radio band
BO, B1 These switches are for selection of the district.
AM/FM This switch is 1or selection of the radio band.
B2 This switch is for selection of the receiving band and channel spacing of AM radio for U.S.
band.
‘ | Selected Band
BO | Bl - B2 AM/FM |- —  —y —_— = T L ——
i i District Receiving Frequepcy Channel Spacing IF
b —— p—— — = N Cm— e — — . . _
I off FM Japan 76.1 10 89.9 MH=z 100 kHz 1
off off X | —— e JE— — — — J— [ —
on AM Japan 22 to 1611 kHz 9 kHz 450 kHz
: off  FMEurope - 87.5to 108.0 MHz "2 50 kHz "1
on off X —_— 11_ J— —fen ——— J— _ — - —
| on i AM Europe 522 1o 1611 kHz & kHz 450 kHz
X off FM U.S. B7.9 to 107.9 MHz 200 kH:z *1
off | on | on on | AMUS. 522 10 1611 kHz 9 kHz 450 kH2
oft | on AM U S. 530 to 1620 kHz 10 kHz 450 kHz

*1 FM band IF offset

X . Don't care.

Table 1.

These switches program the chip to accept 4 different intermediate frequencies far each band

IFO, IF1
in 25 kHz steps.
Intermediate Frequency {MHz)
IFQ | IFI L — =
Japan u.Ss. <~> Europe
off on 10.75%0 10.650 10.650
on on 10726 10.675 10.675
off off 10.700 10.700 | 10.700
on off | 10675 ' 10725 | 10725
Table 2.
*2 108/104 This switch is for selection of receiving frequency of FM radio for Europe band.
108/104 Receiving Frequency
on 87.50 to 108.00 MHz
off 87.50 to 104,00 MHz

Table 3.




& Display interface
The center frequency of tuned station is displayed an a 4.5 digit FIP. The pPD1703C-011 provides direct
interface to the FIP, The uPD1703C-011 interfaces with all the devices requiring up to 30 V levels. The
segment outputs go dirctly to the segments {anodes) of the multi-digit 7 segment FIP. The digit outputs
go to PNP transistor ar-ay to drive the digits (grids) of the FIP. The LED display can be driven by using
appropriate interface cir wuits.

e[| [ ] o e
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Fig. 3
® Display format
> Segment Pattern
a
—_— p— J— —_— — — — — f b
A By S R s e B N i N v B O L)
Y | Y R I R Y O B B I 2
d
& Display brightness control (DIMMER)
DIM This switch 1s for selection of display brightness.
ON . .... Display brightness is reduced. {Duty factor: 1/28)
OFF. .. .. Display brightness is ordinary. (Duty factor: 1/7}
® Protection frem the miss key input
LOCK This switch is for protection from miss key input.
ON ,.... All of the momentary keys input are disabled.
OFF . . ... All of the momentary keys input are enabled.
¢ Protection of the key chattering
* Key make time....... less than 15 ms
Key break time ... ... less than 15 ms



® Preset memory address display
In the case of memarizing 1 e displayed frequency or recalling a preset memory, the chip provides the data to
display preset memory addre:s corresponded to the disired memory key.

At the timing TZ of digit oitput D5, the data of memory address are provided segment output &, f and g.
The data are binary coded de:imal (BCDJ.
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Fig. 4
D T1
D2 T
) . 1
o T2 T
T1: arround 600 ps r"l
T2: 333 s L1-

freguency and symbaol display

ﬂ

preset memory address display

Fig. 5

*

The segment output at the timing T1, T2 of digit output Db is as follows.

~... Segment ! :
T a b c d e f i g
Timing - : |
PRV | Lo . . b _ —
’_ T (AM) (1} - (1} {FM/DP) blank
T? i blank : BCD output
Table 4,

Segment output and preset memory address.

g o € | Address
RS L M1
o | 1o | w2 |

o |, Toms
ERR R L

1 0 1 i Mb
e 4_ i

Table 5
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