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The LC7030 is a controller for direct PLL ICs LM7000, LM7000N and LM7001. It can be used to form a

Electronic Tuning Controller

PLL frequency synthesizer for home stereo use.

Features

- Applicable in Japan, U.S. and Europe.
- FLT, LED-used dynamic display.
- Channel selection method (Sawtooth wave mode)

111

MANUAL (Up/down) : 1 channel/push. Pushing for 500msec, or more causes the channel display

AUTO (Up/down) :

PRESET:

Receiving Frequency

to go up/down at a T0msec./channel rate.

Received channel hold.

Possible to preset 8 channels each of FM/(MW +LW)
- Possible to preset alse 3 kinds of information (MD1 to 3) (key entry, output pins available).
- Remote control accept capability : Preset channel up/down, band select.

-, Reference Iﬁtefmediate
Band Receiving Frequency Range | Channel Space Frequency Frequency
Japan FM 76.0 to 90.0 MHz 100 kHz 100.kHz —-10.7 MHz
MW 522t0 1611 kHz 9 kHz 9 kHz 450 kHz
U.S.A. M 87.5t0 108.1 MHz 100/200 kHz 100 kHz 10.7 MHz
MW1 520t0 1610kHz 10 kHz 10 kHz 450 kHz
Mw2 522t01611kHz 9 kHz 9 kHz 450 kHz
Europe FM 87.5t0 108.0 MHz 50 kHz 50 kHz 10.7 MHz
MW 522t01611kHz 9 kHz 9 kHz 450 kHz
LW 153 to 360 kHz 1kHz 1kHz 450 kHz
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(Note) The pin assignment is subject to change without notice.
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Absolute Maximum Ratings at Ta=25°C,Vgg=0V - unit
Maximum Supply Voltage Vpp max —0.3t0 +7.0 v
Maximum Input Voltage Vin max Input pins other than OSC1 —-0.3toVpp+0.3 v
Maximum Output Voltage Vout maxl Pins7to 14,0SC2 -0.3to Vpp+0.3 V.
Vouyrmax2 Pins 15 to 18,24 to 37 Vpp—40to Vpp+0.3 v

Peak Output Current Ipl Pins 7 to 14,0SC2,per pin —-20t0+2.0 mA
102 - Pins 15 to 18,24 to 27,36,37,per pin —~15to0 mA

103 Pins 28 to 35,per pin —-3to0 mA

Io4 Pins 7 to 18,24 to 37,all pins —-90to +16 mA

Allowable Power Dissipation Pd max Ta= —30to +70°C 360 mW
Operating Temperature Topg —30to 470 °C
Storage Temperature Tstg —-565to 125 °C

(Note) For the OSC1 pin, up to oscillation amplitude generated when internally oscillated under the
recommended oscillation conditions in Fig.1 is allowable.

Allowable Operating Conditions at Ta= —30to +70°C,Vpp=5V+£10%,Vgg=0V

min typ max unit
Supply Voltage Vppl 4.5 5.0 5.6 A"
Supply Voltage (Power-down) Vpp2 HOLD mode: HOLD=Vy3 2.0 5.5 v
Input ‘H’-Level Voltage Viul KO0 to K3 0.38Vpp Vbb \'4
Viu2 Pins 3to 14 0.7Vpp Vbbp A"
Vig3  REMINT,RES,HOLD,0SC1  0.75Vpp Vbp v
Input ‘L’-Level Voltage Vil Pins3to 14 Vss 0.3Vpp v
ViL2 REMINT RES,0SC1 Vss 0.25Vpp \'
Vi3 HOLD: Vpp=2.0t0 5.5V Vss 0.3Vpp-—-0.3 v
V4  TEST Vss 0.4 v
ViLs K0to K3 Vss 0.4 v
Operating Clock Frequency  foxiosc  External clock is input to OSC1, 300 420 kHaz
0SC2 open. See Fig.2.
‘H’-Level Clock Pulse twen  External clock is input to OSC1. 0.5 us
0SC2 open. See Fig.2.
‘L’-Level Clock Pulse twoL,  Same as above 0.5 ps
Clock Input Rise Time toscR Same as above 0.2 us
Clock Input Fall Time toscF Same as above 0.2 s
External Capacitance for C1 Resonator CSB400P,See Fig.1. 100£10% pF
Ceramic Resonator OSC Resonator KRB400B,See I'ig.1. 100+10% pF
C2 Resonator CSB400P,See Fig.1. 100+£10% pF
. Resonator KRB400B,See Fig.1. 100+10% pF
External Resistance for R1 1000+ 5% kQ
Ceramic Resonator OSC R2 4.7t5% kQ’
Power-down HOLD tioLps See Fig.7. 2 ms
Setup Time
Power-down HOLD tHoLpH See Fig.7. . 50 us
Hold Time : :
Allowable Delay of tpul See Fig.4. 210 us
Key Matrix Circuit tprl See Fig.4. 210 ps
Allowable Delay of tpu2  See Fig.5. 5 ps
Diode Matrix Circuit tpL2 See Fig.5.. 5 ps

Electrical Characteristics at Ta= —30to +70°C,Vpp=5.0V£10%,Vgg=0V
min typ max unit
Input ‘H’-Level Current Iin Allinput pins,Vin=Vpp 1.0 pA
Input ‘L’-Level Current IiL Allinput pins,Viy=Vgg -1.0 pA

Continued on next page.
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Continued from preceding page. :
, min typ max unit
Output ‘H’-Level Voltage Voul . Pins7to 14,lpy= —1mA Vpp-2 ) \Y
Vo2 Pins7to14,lgg=-—100pA Vpp-—-0.5 v
Voud Pins15t018,24t027,36,37 Vpp-2.0 \'4
Ion=—-10mA
Vou4 Pins15t018,241027,36,37 Vpp—0.6 \'4
Iop=-1mA
Voub Pins28to 35,lpy=—2mA Vpp—1.0 \'A
Vou6 Pins28to35,lgy=—-1mA Vpp-0.6 v
Output ‘L'-Level Voltage Vou Pins 7 to 14,lg,= —1mA 0.4 \'
Output Off Leak Current Ioprl  Pins 7to 14,Voyr=VDD 1.0 pA
Iorr2 PinsTto 14,Voyr=Vsg -1.0 pA
Iorr3 Pins 15t0 18,24 to 37, 30 pA
Vour=Vpp
Iorr4  Pins 15 to 18,24 to 37, -30 pA
Vour=Vpp-35V
Clock OSC Fequency for fyosc Recommended conditions for 384 400 417 kHz
Ceramic Resonator OSC ceramic resonator OSC in OSC
circuit of Fig.1. :
Current Dissipation Ippl Ceramic resonator OSC,operation 0.5 1.0 -mA
mode,recommended conditions for
ceramic resonator OSC,output pin
open,input pin,Viy=Vpp .
Ipp2 HOLD mode,test circuit in Fig.3, 0.5 10 pA
Vop=5V+t10% )
Ipp3 HOLD power-down mode,test circuit 0.1 20 pA
inFig.3,Vpp=2.0V
Input Capacitance Cin Pins 1t06,41,42 f=1MHz 5 pF
RES,HOLD,REMINT,0SC1,f= 1MHz 5 pF
Output Capacitance Coyr 0SC2f=1MHz 10 pF’
. Pins 15 to 18,24 t0 27,36,37, ’ 20 pF
f=1MHz,output off
Pins 28 to 35,f= 1MHz,output off ' 10 pF
Input/Output Capacitance Cio Pins 7 to 14,f=1MHz,output inhibit 10 pF
b
0sCt osc2 0% "2
R2
R !
CF : Ceramic resonator 0%
0 CSB400P (Murata) v
CICF €2 Vss
T - KBR400B (Kyocera) Lt [t
toscF toscr

Fig.1 Recommended OSC Circuit for Ceramic Resonator OSC

| ’1‘ Pin24-37,41, 42 opened
82p

47k

Fig.3 Ipp2, Ipp3 Test Circuit 7

Fig.2 OSC1 Input Waveform
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Check to see that sum (Vo + Vgy) of voltage drop

Current  (Vgy) in the output transistor and voltage drop

] (Vgy) in the switch circuit meets the Vig/Vyy,

Output transistor S & requirement of KO to K3.
tprl,tpyl external delay
D1 to D5 output ON

D1 to D5 output OFF

KO to K3 pin waveform

\

viLs

T Key data latch

[VIHI

ov {
\

/
/

K /
\\ y
(g3 ——— N ———— —
. . P ‘o tDH1
Fig.4 Delay in Key Matrix Circuit !
DS,STB output OFF DS,STB output ON
Key data latch
KO0 to K3
pin waveform Z Vit
o VILS
-
tprL2,tpy2 external delay toLz t
Fig.5 Delay in Diode Matrix Circuit
Voo 5.0V
4 5Y HOLD RES
VH3
1
3
.//
$m min s min Vg3 :HOLD, RES input ‘H’ level voltage
Vi3 : HOLD, RES input ‘L’ level voltage
dow
pove! Assuming the respective rise times are typp.tiorn.trrg, the
V"H.% [ a5y following requirement must be met.
s \LDDZ__/ tvoo < -tHOLD < tRES
o CCR1) (cR2)
tHabs ’T“L‘im For C,R1,R2 refer to the Sample Application Circuit.

Fig.7 Power-down Mode Timing

Fig.6 Rise Time of Vpp, HOLD,RES Pin Signal
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Key Matrix Organization and Display )
A Lzook R e e bam Lem) Ko
oy [28) | X8| [ U | A [RA]
8 cH2 CHE ON MD1 (Mw)
—A H3 £ tH a5, tH K1
9k f10k ™3 CHT  LBAND MD2 (W) K2
£y ) t to un) wa)
AMMDy S 8 LME o MD3 K3
Yy o K] o us|
Sa ——cHi(i) CH2(i) [CH3(i} |[kHz(i) [MDI(i)
gg — qu;k((?)\) CH5(h) I CH6(h) | CHI(h) | CH7(h)
— vEta e — — —
sy Bkl LIV
— z{e
el S RV RV IRTN
si s — =
ﬁ'} - t\ 4& - '}
Momentary switch Diode matrix
Diode Matrix (Read at power-ON mode : ‘0’= Without diode, ‘1’=With diode)
- Area select
B
0 1
A 0 Japan U.S.A.
1 Europe (with LW) Europe (without LW)
- 9/10k select
9kHz 10kHz
9/10k 1 0
- A/M/MDI1 select
Funetion
The MD1 key is invalid. The output operates as AUTO ST and the A/M mode
0 is stored in the preset memory. The A/M mode is also called at the band select
mode, preset contents call mode. :
The MD1 key is invalid and the MD1 mode is stored in the preset memory.
1 The output operates as MDI. The A/M mode is not stored in the preset
memory. The MD1 key, A/M key operate independently.
- 100/200kIIz step select (effective only when U.S.A. is selected.)
100kHz 200kHz
100/200k 1 0
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Key Description :
CH1 to CH8 T-77-05-05

Key for writing /calling a channel, MD1 to 3 modes in/from the preset memory.

ME

" Used to write a new channel, MD1 to 3 modes in the preset memory.
When this key is pushed, the ‘ME’ sign flashes and the write enable mode is entered, and when one of
CH1 to CH8 is pushed within 5 seconds, a frequency being displayed and MD1 to 3 modes being set are
written. The write enable mode is released automatically in 5 seconds. ’

AM
_T{ey for selecting auto tuning mode/manual tunig mode. Each time this key is pushed, the mode is
inverted in such a manner as AUTO—-MAN.—-»AUTO---.
When A/M/MD1=0 (diode matrix) :
+ The ‘MD1’ key is invalid.
+ The A/M mode is stored in the preset memory.
At the band select mode the A/M mode immediately before this band select is called. This holds true
also at the preset contents call mode.
- When the A/M key is operated at the FM mode, the control signal is delivered at the MD1/ATST pin.
(The A/M key is operated to be coupled with the auto stereo/forced monaural mode.)
At the AM mode the ATST (MD1) pin is always at ‘H’ level.
When A/M/MD1=1 (diode matrix):
» The ‘A/M’ key, ‘MDY’ key operate independently. )
- At the band select mode, preset channel call mode the ‘A/M’ mode remains unaffected.
- The MD1 output is a negative logic output at the FM mode and is fixed at ‘H’ level at the AM mode.

Band .
Band select key. Each time this key is pushed, one band is selected.

——>FM MW LW
(2-band use) |

- (3-band use)

rMMW,LW
Band select key.

UP,.DN

- At the manual mode :
Each time this key is pushed, the channel display goes up/down.
Pushing this key for 500msec. or more causes the channel display to go up/down at an
approximately TOmsec/channel rate.

- At the auto mode :
A broadcasting station is searched automatically in the direction of the key pushed and a receiving
frequency is held.
If this key is kept pushed when the broadcasting station is reached, no auto stop occurs, but a
temporary stop (approximately 500msec.) occurs.
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MD1,MD2 MD3
- These keys are operated cyclically.
for each channel as shown below.

The MD1,MD2,MD3 modes can be stored in the preset memory

T-77-05-05

Diode matnx AM/MD1="0" AM/MDL="1"
Key Band | Operation Pin name Output Description Band | Operation Pin name Output Dascription
AM FM O ATST HIL The A/M mode is stored | FM O - - There is no output pin
and the output is turned available for the A/M kay.
ON/OQFF. The tuning mode only is
R selacted regardlass of the
MW X H | The A/M mode isstored but | MW - - band
Lw no output is delivered. LW "
MD1 M X - - ‘The MD1 key is invalid. M (@] MD1 HIL The MD1 key turns ON
{OFF the output.
MW X - - MW X H The MD1 key is invalid.
LW Lw
MD2 FM O MODE2 HIL The MD2 key turns ON FM O MODE2 HIL The MD2 key turns ON
1OFF the output. IOFF the output.
The MD2 meode is stored. The MD2 mode is stored.
MW X L The MD2 key is invalid. MW X L The MD2 key is invalid.
Lw ) Lw .
MD3 FM O MODE3 HIL The MD2 key turns ON | FM O MODE3 HIL The MD3 key turns ON
{OFF the output. {OFF the output.
The MD3 mode is stored. ‘The MD3 mode is stored.
MW O HIL | The MD2 key turns ON | MW O H/L | The MD3 key turns ON
LW HOFF the output. Lw 1OFF the output,
The MD3 moda is stored. ‘The MD3 mode is stored.

Remote Control Accept Mode

The application of ‘L’ level to the REMINT. pin when the REMREQ pin is at ‘L’ level causes the remote
control accept mode to be entered. When ‘H’ level is applied to one of the following pins at the remote

control accept mode, the operation corresponding to such pin is performed. (For the connection, refer to

the Sample Application Circuit.)

K0 pin — CHUP (channel up)
K1 pin — CHDN (channel down)
K2 pin — BAND (band select)

CHUP

The preset channel number is incremented to call a channel desired.
When the preset channel is in the OFF state, CH1 is called.
When the REMREQ signal continues to be delivered, the preset channel number is incremented each
time the REMINT pin is set to ‘L’ level.

CHDN

The preset channel number is decremented to call a channel desired.
When the preset channel is in the OFF state, CH8 is called.
When the REMREQ signal continues to be delivered, the preset channel number is decremented each
time the REMINT pin is set td ‘L’ level.

BAND

Even when the REMINT signal continues to be delivered, the following operation is not performed
unless the REMREQ signal is released once.

FM

=
=

LW
(2-band use)

(3-band use)

(Note) When the REMREQ signal, REMINT sigr{al are not delivered, ‘H’ level must not be delivered

at the K0 to K2 pins.
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1-71-08-05
Timing Description .
(1) Auto up/down

UP(DN) | |

Channel X X
Fall must occur within 50ms after channel select.

STSIG .
STRQ
STIN ms

A -

L 100" .% -
x 2120MS 50us
|-— =t60ms
cheek of STSTG check of STIN

(2) Manual up/down

UP(DN)

] L
Channel % ? X X X
=500 =70ms L— }
(3) Power switch ON

Power switch l

= _____r
Data trunsler to LM7000 ﬂ
STB |
DSPTM I
aT g% | .._!30"“5——-[
24IMS———af -

tdependson C,R at the reset (RES) pin.

(4) Audio mute (AMUTE)
® Key chattering eliminating time (8msec)
@ Audio pre-mute time (15 to 20msec)
@ Data transfer to PLL (15 to 100msec)
@ Audio post-mute time

® Band select mode, preset contents read-out mode

| .
AMUTE _E @ @ zgms

® Manual up/down mode (When the band edge is reached, the standby mode continues for aﬁproxi-

mately 500msec.)
!
awTe ole| @ | @
1 2100ms

132




SANYO SEMICONDUCTOR CORP 32E D 799707k 0007857 O

LC7030 T-77-05-05
® Auto up/down mode (When the band edge is reached, the standby mode continues for approxi-
mately 500msec.)
| ] |
AMUTE D@ @ ® I ()]
Without | Without| With =500ms -

channel® channel' channel

@ MD3 key ON/OFF mode

aauTe ole ®

A2ms

® Power ON mode

e < B x5

(5) Remote control accept timing

Single input
REMREQ (jl fl
) N
KO~K3 )
d =
\
N
REMINT LI U u
AO::[IRb .> 0.7's¢c o ) 0.45¢c i )O.I.scc [)
100us min_ 500us min
CHUP,CHDN /(
. N i Y Yo'
operation \\V ~ ~ ~
BAND select '~
operation ~

Consecutive 2 keys
wewRed —_*I\ J—Q ()I"
J u{f -
R D) o LD oo

O

CHUP,CHDN v N N
operation \V N k ~
BAND select. faX o~
operation ~

(6) EDO output

All keys
(except remote control)
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Tracking Point

When a pulse of ‘L’ level is applied to the PSET pin for 100msec. or mor
loaded in the preset memory.

e, the foll

32E D 799707k 0007458 ¢

T-77-05-05

owing frequencies are

CH1 CH2 CH3 CH4

Japan FM 84.0MHz - - -

MW 630kHz 1080kHz 1440kHz -

FM 98.1MHz - - -

USA | Mw1 630kHz 1080kHz 1440kHz -

MW2 630kHz 1080kHz 1440kHz -

FM 98.1MHz - - -

Europe MW 630kHz 1080kHz 1440kHz 245kHz
LW

(Note) FM-.-ATST,MD1:ON (‘L.), MODE2,MODE3 : OFF (‘H")
MW,LW --- MODE1 to 3: Undefined

Power ON Processing (RES pin ‘L’ — ‘H")
- The last channel data is transferred to the LM7000.
- The last channel number data is transferred to the LC7572.

- The DSPTM signal is delivered.
- The auto tuning mode is entered. (only when the A/M/MD1 diode matrix is 1°.)

- The audio mute signal is delivered.

- The diode matrix data is read.
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Pin Description
Pin Name Pin No. Description Active| I/O
. Display segment drive signal. Sa to Sd deliver BCD code for
Sa to Si 28 to 36 preset address display (using LC7572). Open drain output. H 0
18 Display digit drive signal. Also used as key scan signal.
Dlto D5 ’ Frame frequency is approximately 100Hz. Open drain{ H |.O
24 to 27
output.
1,2, Key input, diode matrix input, remote control data input H |1
K0 to K3 41,42 |signal. : B
DS 15 Diode matrix scan signal. Open drain output. H 0
Diode matrix scan signal. Also used as ‘CL’ signal of the
STB 31 LC7572. Open drain output. H 0
REMREQ 3 Signal for indicating data transfer from remote control. L |1
REMINT 39 CHUP, CHDN timing pulse signal at remote control input L I
mode. ]
PSET 4 Signal for loading tracking point. L I
STSIG 5 Signal for giving mforn')atlon that a broadeasting station is L I
nearby during auto tuning. )
STIN 6 Auto tuning stop signal. L I
DATA 7 Data signal to be transferred DATA: Transfer data - 0
CL 8 to the LM7000 (CMOS output)  CL: Syne clock £ 0
CE 9 CMOS output. CE: Chip enable H 0
STRQ 10 Signal for instructing the LM7000 to count IF, H 0’
When all keys are pushed, output is delivered. By connect-
EDO 11 ing this pin to the function switch of an amplifier, the | H 0
functions can be selected. CMOS output.
T Turned ON/OFF by the MD1, A/M key (only at the FM
MDVATST 12 mode). Refer to the description of A/M key. CMOS output. L 0
MODE2 13 Turned ON/OFF by the MD1 key (only at the FM mode) H 0
CMOS output.
. Turned ON/OFT by the MD2 key (all bands)
MODE3 14 cMOS output. H 10
. Signal for synchronizing an external display with the '
DSPTM 16 LC7030 display. Open drain output. H 0
Audio mute signal: Open drain output
- Band select mode
- Auto, manual up/down mode
AMUTE 17 - Preset contents read-out mode H 0
- MODE3 key ON mode
- Power ON mode
RES 19 Power On clear signal input. L I
TEST 20 Connected to Vgg. - -
HOLD 38 |Power-down mode control signal input. L |1
0SC1 22 A ceramic resonator for system clock is connected. - I
0SC2 23 ’ — O
Vobp 40 Supplying of power (4 5V). - -
Vss 21 Supplying of power (0V).

(Note) Opendrain output: P channel.
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Sample Application Circuit 2 (LED use)

SANYO SEMICONDUCTOR CORP
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Sample Application Circuit3 Yoo ® IF vee -
to STSIG 0k |To FM circuit @

l—o to RF Ve

STOP sensitivity
adjust _% 00u

F7.5k 1_—;’ D
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SANYO SEMICONDUCTOR CORP

AUDIO-USE MOS IC CASE OUTLINES

32€E D BN 799707k 00077bl |=|

are represented by typical values.

@®No marking is indicated.

@ All of Sanyo audio-use MOS IC case outlines are illustrated below.

@All dimensions are in mm, and dimensions which are not followed by min. or max.

Case Outline—[3003A] unit: mm
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Case Outline—[3006B] unit: mm
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Case Outline—[3012A] unit: mm
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Case Outline—{[3007A]) unit: mm
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Case Outline~[3014A] unit: mm

SANYO: DIP42

Case Outline— [3008A) unit: mm
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Case Outline—[3020A] unit: mm
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Case Outline— [3021B) unit: mm _[case Outline—-[3036B] unit: mm T-90-20
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Case Outline—[3025B] unit: mm
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SANYO: QIPSOA

Case Outline—[3026B] unit: mm

Case Outline—[3045B1 unit: mm
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Case Outline—[3035A] unit: mm
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Case Outline—{3052A] unit: mm
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Case Outline—[3057] unit: mm

Case Qutline—[3084] unit: mm T-90-20
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C;ase Outline—[3063] unit: mm Case Outline—[3118] unli’t; mm
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Case Outline—[3067] unit: mm
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Case Outline—[3073A) unit: mm 0.25
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Case Outline—{3074] unit: mm
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