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T CMOS LSI

No. 2783 /

LC7020AK, 7020BK

avo

The LC7020AK, BK are controllers for direct PLL ICs EM7000, LM7001. They can be used to form a PLL frequency

Controller for PLL Frequency Synthesizer

synthesizer (without clock, 4 bands) for car use.

1. Functions and Features
(1) Receiving frequency

Arca | Band | Receiving Frequency Range Step Reference Frequency | Intermediate Frequency

Japan FM 76.0 to 90.0 MHz 100 kHz 100 kHz -10.7 MHz
MW 522 to 1629 kHz 9kHz 9 kHz 450 kHz

FM 87.5 to 108.0 MHz 100 kHz 100 kHz +10.7 MHz

US.A. 87.5 t0 108.1 MHz 200 kHz 100 kHz +10.7 MHz
MW1 530 to 1620 kHz 10kHz 10 kHz 450 kHz

MW?2 53110 1620 kHz 9 kHz 9 kHz 450 kHz

FM 87.5 to 108.0 MHz 25kHz 25 kHz +10.7 MHz

50kHz S0 kHz +10.7 MHz

Europe | MW?2 531 t0 1620 kHz 9kHz 9 kHz 450 kHz
LW 153 to 281 kHz 1kHz 1kHz 450 kHz

SW 5940 to 6210 kHz SkHz 5 kHz 450 kHz

(2) Channel Selection Method (Sawtooth wave mode: 1" )
+ MANUAL Up/down
« SEEK Up/down
* SCAN 5-second hold (up only)
* Preset memory call by 1-button or 6-button method

(3) PRESET MEMORY )
FMl.....coivivnnnnnn.. 6 channels

) 6 channels .
MW. . it 6 channels 24 channels in all
LW{EW) . ..o 6 channels

Last channel memory provided for each band

{4) LOC/DX, METAL, MONO/STEREOQ, LOUDNESS, DNR
Control provided for each

(5) Control provided for SK search (Europe only)

(6) LCD display
1/2 duty, 1/2 bias

{7y On-chip frequency for tracking adjust
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2. Pin Assignment
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3. Maln Speclfications
Absolute Maximum Ratings /Ta = 25°C, Vpp =0V

Parameter Symbol Conditions/Pins unit
Maximum Supply Voltage Vs -5.51t0+0.3 \Y
Maximum Applied Voltage Vien | Viep -5.510 +0.3 v
Maximum Input Voltage Vi | K1-K8, pins 12-15, INT, RES, Vgs-0.3 to +0.3 \Y

TEST1-2, X1, CRI, pins 62-64,
METAL, TAPE 7
Maximum Output Voltage Vour | Pins 8-11, 1, pins62-64, Vss-0.3 t0 +0.3 v
pins25-27, CRO, pins 12-15, X0,
COM1, COM2, §1-524
Operating Temperature Topr -30 to +70 *C
Storage Temperature Tsig -55 to +125 °C
Allowable Operating Conditions /Ta=-30 to +70°C, Vpp=0V
Parameicr Symbol Conditions/Pins min typ | max .| unit
Supply Voltage | 355 ' 0-:;35 -365 v
EE:::; 11353: Xc?ll[:gg: Vi, {x1-8, INT, TAPE s 0.7Vss ¥,
"H"-Level Input Voltage Vo ‘ LS 0.25Vg 0 v
"L"-Level Input Voltage Vi Vss 0.75Vgg| V
Operating Frequency fopg | Vss=-5.251t0 -3.5V CR], 350 400 410 kHz
CRO CF400kHz version, Fig. 1
Electrical Characterlstlcs/Ta=-30 to +70°C, Vpp=0V
Parameter Symbol Conditions/Ping min yp max | unit
Input Resistance 1 R Vgs=-2.9V 200 2000 kQ
K1-K8 pull-down Tr
VYin=Vop
Input Resistance 2 Riny | Vgg=-2.9V TEST1, TEST2 10 400 kQ
"H"-Level Output Voltage Vo | Vss=4V, T1-T5, Ig=-800uA -0.5 Voo A
"L"-Level Output Voltage Vour | Vss=-4V, T1-T5, Io =800uA Vss Vgst0.5] ¥V
"H"-Level Qutput Voltage Vomz | Vss=4V, 1, pins 62-64 -0.5 Vb A
Log=-200uA pins 12-15,
, pins 25-27 .
"L"-Level Output Voltage 2 Vorz | Vss=-4V, 1, pins 62-64 Vss Vest05| V
Iy =200uA pins 12-15,
pins 25-27
Segment driver output impedance
"H"-Level Output Voltage 3 Vomus | Ves=-2.9V, §1-824, Iop=-04uA -0.2 Voo v
"L"-Level Output Voltage 3 Vors | Vss=-2.9V, §1-824, I5; =0.4uA Vs Vegt0.2) V
"H"-Level Output Voltage 4 Vous | Veg=-2.9V, COM1, 2, [oy=-4A -0.2 Vop \'s
"M"-Level Output Voltage Vomu | Vss=2.9V,COML, 2, Ipg=-4pA | 12V cp LQXIQCD M
+0.
Vome | Tor=4pA lﬂgrécn 12Vien| V
"L"'chel Output Volt.age 4 VOI.A Vss'—“'2.9v, COM]., 2, IOL:AN“A Vss VSS+0'2 Vv
Power Supply Leakage Current | Ijg) Vgs=-4V 1 10 HA
T3=50°C
Input Leakage Current Iopr | K1-K8INT,RES 1 LA
Current Dissipation Ibp Vgs=5V Ceramic resonator 300 MHA
OSC, HALT mode 400kHz OSC
Fig. 2

Continued on next page.
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Continued from preceding page.

Parameter Symbol | Conditions/Pins min typ max unit
OSC Start Voltage VSL‘:]I[ TS[B.[T. < 30ms g]: o_gcc -4 vV
. 1800 '
OSC Start Time TStan. VSS='4V ‘I}Ofal(;‘[ﬂ 30 ms
OSC Frequency fosc | Vss=-3.2510-4V CF OSC ve 420 | kHz
1/2Vycp Voltage VM | Viep=Vss=4V -5 0 +5 %
Vo=1/2Vss
CRI CRO
EFI E] Ceri l Coro 1
Rf y
Ay Lo CRI -
= Rf
0} CRO
Cory == oF == CerFo
L
Voo Voo

Fig. 2 OSC, Current Test Circuit in Hold Mode Test
CSB40OF (Murata)
(KBR4OOB (Kyocera))

Fig, 1 Ceramic Resonator OSC Circuit

M No products described or contained hersin are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the falure of which may directly or indirsctly cause injury, death or property loss,

B Anyone purchasing any products described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD,, its affiliates,
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYO ELECTRIC CO., LTD., its affiates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed’ for volume production. SANYO believes information herein is accurate and reliable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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4. Key Matrix

LouD M1 M2 M3 M4 M5 M6
e D) i N 5 Y e N Y N
1 Y 1 1V L/ 1/
SEEK SEEK
MO/ST SK DOWN uP SCAN DOWN up BAND
2D DD (] N T
N/ N/ N/ 1 L/ N 1 \_/
DNR METAL | LOC/DX| MEM
v —e (D) MM D
N T

ME STSIG STIN SKI RADIO TEREQ R
T4 a 11 11 1 11 11
|| [ [ [ LT [HN]|
M LOG ») c g A
T5 paliay 7T FamYy iy FARY
K8 K7 K6 K5 Kd K3 K2 K1

Note) TS5 enters the read enable mode at the RADIO input-on state only.

Momentary SW _69_ = ——
A

Diode SW = —AA— 0 —e—1—

Transistor SW

s
&

Momentary SW :> 1
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5. Diode Matrix (The read enable mode Is entered at the RADIO input-on state only: "0": Without
diode, "1": With dlode)

(1) Area

Arca

FM1 (200KHz/step)
MW 1 (10kHz/step)

USA

[n- T [ T v v

FM1,2 (100kHz/step)
MW1 (10kHz/step)

o o o |n

FMI,2 (50K Hz/step)
MW2

< o o (O
—

FM1 (25kHz/step)
MW2, LW

Europe

FM1 (25KHz/step)
MW2

FM1 (25kHz/step)
MW2, SW

FM1,2 (50kHz/step)
MW?2, LW

Japan

Lo e

FM1,2 (100kHz/step)
MW

<o O
—

FM1,2 (200kHz/step)
MW2 (9kHz/step)

USA

FM1,2 (100kHz/step)
MW2 (9kHz/step)

(2) Selection of preset memory call method

1-button method

6-button method

M

1

0

(3) Selection of LOC/DX control method”

mode in each area.

LocC 0 1
"H"-level signal is USA FM use only. Operating the LOC/DX key provides LOC — "H",
delivered at the LOC | Japan | DX —="L".
pin during seeking/ The indicator light goes on at the DX mode.

Item | scanning at the LOC

Europe | The state set by the MO/ST key controls the LOC/DX pin. The
indicator light goes on at the DX mode. "H"-level signal is
delivered at the SEEK/SCAN mode only. No LOC/DX key
provided. ST — LOC ("H"), MO = DX ("L"). FM use only.

No. 2783-6/22
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6. Display
4> dy T
CON B LV I I Y |

{ogt

L,
&
Ji+)
a+]
T3

2 7
FM2: Selected as required.
LOC/DX: Either is selected.

LW/SW: Either is selected.

"SK" indicator light goes on when the SK1 is brought to "L" level. "ST" indicator light goes on when STEREO is
brought to "L" level.

+ The LOC mode indicator light goes on when diode matrix LOC = 0. The DX mode indicator light goes on when
diode matrix LOC = 1.

Display font ,’

!

7. Key Description

(1) MI1-M6, MEM
Keys for writing infcalling from the preset memory. Each time the MEM key is pushed, the preset channel No. goes

up by one.
] 6-button methodJ NJS fW
- M6 key [ ] [ ]
Preset channel No. X 5 X i

1-button method ]
MEM key S I I O O I R R
Preset channelNo. _* X1 X 2 X 3 X 4 X 5 X_ 6 X 1

*: Preceding channel

(2) ME
Used to write a new channel in the preset memory.
The write enable mode is released automatically 5 seconds after the ME key is pushed.
(a} 6-button method (ME and M1-M6)
When the ME key is pushed, the preset channel display "~" (segment (g)) flashes and the write enable mode is
entered; and when one of the M1-M6 keys is pushed within 5 seconds, a frequency displayed is written and a
preset channel No. corresponding to this frequency is displayed.

ME key l I_—I
Write enable u l 1
1 Bs [ Bs _J M3
- M6 T ' B
Preset channel No. * 3

No. 2783-7/22
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(b} 1-button method (ME and MEM)
When the ME key is pushed, a preset channel No. flashes (2Hz) and the write enable mode is entered (5
seconds); and when the MEM key is held pushed for 1.5 seconds or more, a frequency displayed is written.
If the MEM key is released within 1.5 seconds, the next channel No. is read and the write enable mode (5
seconds) is updated at the same time.
Channel No. flashing is such that "} " flashes at the initial mode and last channel mode and a preset channel
No. flashes at the preset channel read mode.

ME key [] |_| Within 1.5 s

< F
MEM key | 1-5sec

| ~

||
Write enable . i ‘ -
sec :
Preset channel No. & Y 1 X« X v Xa2X 3
T
|
Write completicn

Frequency of * is written in channel "3".

(3) SCAN
Used to search a broadcasting station antomaticaily and hold a receiving frequency for 5 seconds (AMUTE OFF)
when the broadcasting station is reached. If this key is pushed again before lapse of 5 seconds, the receiving
frequency continued to be held and then released. If nothing is done before lapse of 5 seconds, search starts again,
When the SEEK key is pushed during scanning, the mode is changed to the seck mode. When the SEEK DOWN
key is pushed during scanning, downward seek starts. The search rate is approximately 60 ms/step.

4) UP,DOWN
Key for manual tuning. Each time this key is pushed, the channel No. goes up/down by one. When this key is held
pushed for approximately 500 ms or more, the channel No. goes up/down at an approximately 60 ms/step. When
switching between band edges occurs, the approximately 500 ms wait state is entered (see Timing (2)).

(5) BAND
Band select key. Each time this key is pushed, band switching occurs.
FM1 (FM2) MW LW
(2-band use) (SW)

(3-band use)

(6) SEEK UP, SEEK DOWN
Used to search a broadcasting station automatically and hold a receiving frequency. When the SCAN key is pushed
during seeking, the mode is changed to the seek mode. Therefore, when the SCAN key is pushed during seeking-
down, upward scan starts, When the SEEK DOWN (UP) key is pushed during seeking-up (down), downward
(upward) seek starts. When the same key (SEEK UP or SEEK DOWN) is pushed twice, the search mode is released.
The search rate is approximately 60 ms/step.

(1) LOC/DX
Effective in the RADIO mode only
Diode Matrix .
IO“L‘?OC% X Display Output Description
Lighted H | . . . . .
0 LQC Unlighted T H"-level during seeking/scanning only at LOC mode
USA DX Lighted L FM use only. Operating the key causes the output to
1 Japan Unlighted H be inverted and fixed.
Europe| DX | Lighted L The state set by the MO/ST key contrals the LOC/DX
pin.
Unlighted H ST - LOC, MO — DX. FM use only.
"H"-level during seeking/scanning only at LOC mode*

*: See Timing (4).
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(8)

)

(10)

(an

LOUD
Key Display Outpat
Lighted H
Loup LOUD  —nlighted L
MO/ST
Effective for FM only
Mode Key Display Output
Lighted L
RADIO MO/ST | ST Unfighted i

Note) For the RADIO, TAPE mode, see 9. Operation of RADIO, TAPE Inputs.

DNR, METAL
Mode Key Display Output
Lighted H
DNR | DNR —{iiehed | L
TAPE Tighted H
METAL | METAL At
o -

This key is for FM use only in Europe. Each time this key is pushed, the SK mode is enabled/disabled. When
"SK" indicator light is turned on, the SK mode is entered and the signal on the SKQ pin becomes "H" level. In
this case, the SK station can be seeked or scanned. Seeking/scanning stops only when the signals on the SKI,

STSIG, and STIN (for the LM7001, SKI and STSIG) are at "L" level.

"SK" indicator light, being for FM use in Europe, is turned on when the SKI pin input is at "L" level regardless

of the SK mode.
Mode Key Display Output
RADIO Lighted H

TAPE SK SK I Unlighted L
Sample Connections with Traffic Information-Use IC
Ex. 1. Connection with LA2200

_— +8 1
Voo P———— +B
LC7020AK/BK  SKO [1—— LA220C

o,

e 7
)i——» —(

Ex. 2, Connection with L.A2220

SK MUTE
CN/OFF

LC7020AK/BK SKO

J

LAZ220

4
) 4

No. 2783-9/22
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8. Timing Description
{1) Seek, Scan

Channel X X X |

ST‘STG | Must fall within 50 msec. after channel change.
STRQ | |
STIN =f0ms "—-’l50rn5 L J
=125ms i
:EO-,E =130ms | |
} ]
check of GTSIG check of  check of
STIN SK
(2) Manual
[y
UP (DOWN)KEY |
Channel X X X XI,,X tX X X
\ L [ |___=500ms J
! ==500ms =50ms HIGH (L OowW! LOW (HIGH)
' 1 EDGE EDGE
AMUTE ]

(3) RADIO input-on

RADIO |

CE |

|
I
200ms  max \ 100ms min

VDDI of
LM7000/01

4y LOC mode (Diode matrix "LOC"=0, or LOC"=1 in Europe})

SEEK, SCAN

KEY 1 ., ‘ .,
AMUTE ] 14 1t H

LOC L i | ,

CE m ;j__‘_] i

___ J , ' '

STIN 2=2150ms ilng.Sms » U 1~3ms -
t =

No. 2783-10722
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(5) Audio mute (AMUTE)
1) Key chatlering eliminating time (approximately 10 to 20 ms)
2) Audio pre-mute time (approximately 15 msec.} 150 to 160 ms at seek/scan mode only

3) Data transfer to PLL (50 to 100 msec.)
4) Audio post-mute time

(a) Band select mode, preset channel read mode

|
AMUTE 47 S @ i I
=500ms

{(b) Manual up/down mode

|
AMUTE i @-‘ @ @
=100ms
.

(c) Seekfscan mode

] | y
AMUTE a 2 6) & @ @
Without | Without | With channel =500ms
channel channel

(d) RADIO, TAPE-on/off mode

RADIO, TAPE 1f
ON /OFF on | off
AMUTE
- ==500ms §f - =¢500ms —

(e) Initial power-on mode

Initial power-on

AMUTE

—_— =500ms

No. 2783-11/22
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(6)

Hold mode

When the TAPE, RADIO inputs

are (0, 0), the hold mode is entered.

12v
regu |.2Y . o
MEMO O—P -LATOR L Va0
Ar R3 11k
RES To COM signal
A Gz 11k
POWER . Voo
12v 5Y R2
REGU {_,
o oo -LATOR
© crzr 3R LC7020AK/BK
—# RADIO (in matrix)
C/ o {] Tare
TAPE IN
To RADIO circuit
Unit {resistance: )
Hold in
i Held setup ti Power down
Initial power on Setup time old selup ume . Hold out
"~y Display off| Display on Display off | Display off| Display on
VDD I 5 |
POWER N .
RADIO | | I
TAPE ‘ s 5
=208
- —

s | ' s

A

min200 s

e

min 1 00ms

If the RES signal is applied within.100 ms after the RADIO input becomes "0", the normal operation may not be

performed. Cy, Ry, and R, must be connected to hold the RES signal from being delivered within 100 ms after the
POWER switch is turned off.
The hold mede is entered when 2.5 sec. setup time has elapsed after RADIO, TAPE inputs = (0, 0).
Therefore, C; and C; must finish discharging within2.5s .
+ Hold time provided by C;, Ry, R, after POWER switch off > 100 ms
» (Hold time provided by C;, R,, R, after POWER switch off} + {(C, discharging time) <2.5s

It should be noted that when the RES signal (may be accepted in less than 200us) is applied during the normal

operation (RADIQ, TAPE inputs = other than (0, 0)) a malfunction may occur.

No. 2783-12/22
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9. Operation of RADIO, TAPE Inputs

Speg\‘r;?; ;)S_et Rf::;?:? ?:;E Mode Display Key Operation (Note 1}
With tape, radio 0 0 Memory hold None All keys invalid
With tape, radio 0 1 TAPE For TAPE only B
‘With tape, radio 1 0 RADIO For RADIO only C
Traffic infor- 1 1 TAPE For TAPE and RADIO | B,C
mation (with SK) | (Note 4) | (Note 4) | RADIO Always lighted SK Key

(Note 1) B: Keys related to TAPE ..................
C:  Keys rlated to RADIO ...oviniiiiiiiiinnnn,

ceerraee... DNR, METAL, LOUD are valid.

BAND, M1 to M6, MEM, UP, DOWN, SEEK UP, SEEK DOWN,
SCAN, MO/ST, LOC/DX, LOUD, CL/FRQQ are valid.

(Note 3) Sample connections (set use) with RADIO, TAPE inputs

(a) Normal (with radio, tape) (b) Traffic information (with radio, tape)

RADIO BLOCK o o o o RADIO BLOGK
o oo oo cv/él Acc POWER | TAPE IN
Aco  POWER t TAPE BLOOK o0 TAPE BLOCK
TAPE TAPE
RADIO | LC7020AK/BK RADIO LG7020AK/BK
TAPE mode — RADIO mode The RADIO mode and TAPE mode are entered
simultaneously.
The TAPE signal must not fall within 125 ms after The TAPE signal must fall within 125 ms after the
the RADIO signal rises. RADIO signal rises.
RADIO f RADIO f
' F 125ms | 125ms
TAPE \ AL TAPE ANNNNY
|
Inhibit area ’Inhjbit_ area‘
(Note 4) The Europe version only can be used in this mode.
10. Initial Mode
<RADIO mode> <TAPE mode> <Other>
= Band FM1 « DNR . OFF - LOUD OFF
« MO/ST MONO « METAL : OFF
« SK : SK mode off
» LOC/DX : DX

No. 2783-13/22
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1. PIn Description
. . . . /O
Pin Name | Pin No. Description Active| 1/O. | configuration
METAL 1 Cutput signal for turning on/off equalizer for metal tape H e} B
Operates at the TAPE mode.
TEST1 2 LSItest pins. Must be left open. - - -
TEST2 3
TEST3 17
K5t10K8 | 4to7 | Key input signal H I A
KliwoX4 | 5806l
Tltwo T4 8to 11 | Key scan signal (approximately 77Hz) B
T5 16 , | Diode matrix scan signal B
RADIO signal "0" — "1" causes a scan.
STRQ 12 Signal for instructing the LM7000 to count IF 0 B
CE 15 Data signal to be transferred CE: Chip enable
to the LM7000/01. :
CL 13 - CL: Sync clock 0] B
DATA 14 DATA: Transfer data -
Voo, Vgs | 20,18 | Application of power, Vpp = 5V, Vgg = 0V - - -
Vicp 19 ‘When the LCD drive supply is used to turn on the - I E
21,22 | indicator light, QV.
For power save (hold) at the light turned-off mode, leave
this pin open.
X1, X0 32kHz crystal OSC pin. Must be left open. - - -
CRI 23 | The system clock (400kHz) from the LM7000/01 is I
applied to the CRI or a ceramic resonator is connected - C
CRO 24 across CRI and CRO. O
TAPE 28 Input signal to cause the tape mode to be entered H I A
(Refer to "9. Operation of RADIO, TAPE Inputs”,)
COM1 55 Output pins for common plate (COM} of LCD panel - O D
COM2 29 Frame frequency: 100Hz, drive: 1/2 duty
S1t0824 | 31to 54 | Output pins for LCD panel segments - O B
RES 56 Input pin for resetting the LSI system L I A
INT 57 Connected to Vpp I A
LOC 62 Quitput signal for selecting LOC/DX. Depends on the H 0] B
state of the diode malrix. Refer to "7. Key Description”,
LOUD 63 Qutput pin for londness control H B
MOQO/ST 64 Output signal for selecting monaural (H)/stereo (L) L B
{For RADIO mode only) ‘
DNR 25 Output pin for DNR control (For TAPE mode only) H (o] B

Continued on next page.
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Continued from preceding page.

. . . . /O
Pin Name | Pin No. Description Active| I/O Configuration
| AMUTE 26 | Audio mute signal to be delivered at the following mode. H 0 B
» Band select mode
» Manual up/down mode
» Seek, scan mode
» Reset channel read mode
» RADIO or TAPE on/off mode
+ Initial power-on mode
SKO 27 | SK mode output signal H 0] B
12. Description of Transistor Matrix Input
Input Pin Name Description Remarks
STIN Automatic tuning stop signal used when the IF count mode | When no IF count mode is used,
is used with the LM7000 Active "L" no Tr is required, but the Di is
required.
STSIG Signal for giving information that a broadcasting station is
nearby during automatic tuning when the IF count mode is
used with the LM7000. Used as the station detector signal
(SD signal} when no IF count mode is used (when the
LM?7001 is used) Active "L"
RADIO Signal for causing the RADIO mode to be entered
(Refer to "9, Operation of RADIO, TAPE Inputs™.)
Active "H"
SKI SK signal input for FM use only in Europe. "SK" indicator | Each pin is sampled with a period
light is held turned on when the SKI isat "L" level. of approximately 13 ms to cause
(Refer to "7. Key Description".) Active "L" the indicator light to go on/off.
STEREO STEREO signal. "ST" indicator light is turned on when the
STEREOQ is brought to "L". Active "L"
DIR signal DIR signal ~<~ "H" causes P indicator light to go on.
"L" canses «findicator light to go on.

The transistor base provides the active polarity for signal.

Pin Input/output configuration

A
Voo
Vss

B ¢ _ D
Voo Voo Voo
CRI
Vs CRO Vss Vss
- |_<.
Vss ('3 Vioo)

VoD

Vssi (14 Vico)

No. 2783-15/22
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13. Tracking Po .
® Tt?: follgwing"}:equencies are loaded in each memory at the initial power-on mode. Unit [gﬁéggg{z)]
Area Band M1 M2 M3 - M4 M35 M6
Japan FM1 76.0 78.6 83.0 86.6 90.0 76.0
MW 522 612 999 1404 1629 522
FM1 87.5 90.1 98.1 106.1 107.9 87.5
USA MW1 530 610 1000 1400 1620 530
MW2 531 612 999 1404 1620 531
FM1 87.5 90.0 98.0 106.0 108.0 87.5
Europe Mw2 531 612 999 1404 1620 531
Lw 153 160 200 260 281 153
SwW 5940 6000 6100 6200 6210 5940
14. Band Power Supply Select Signal (Refer to Sample Application Circuits.)
This signal is delivered at the BO1 to B3 of the LM7000/01.
The output is of the N-ch open drain type.
Band ™M AM | ML (S)
e FM L H H
oL LM7000/01 MW H L H
LC7O20AK/BK | pata 3 i LW or SW H. L L
B2 ——— AM(MW}
BOT M.L.(S)

15. SW Specification
The SW VCO output signal must be applied to the FMIN pin of the LM7000/01.

16. Panel and Connection of Segment, Common Pins
ouD
—> touo} [ MeT —{ DR lil SK 51— 5T }—

=k L

FMm2

BRI R

PinNo.— 28 3132 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 48 49 5O 51 52 53 54 55
8 c
9 9
2 i

[ | I
< fLowo] [mer] [onm] [ ox | sk ST
‘EF’ FM1
FM2 <He
—[I; Mw MHz
LW —
C
6 §
M M
2 1
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17. Notes for Car System Deslign
A reduced voltage is inevitable to car systems. To operate the controller reliably even at a reduced voltage, the
constant-voltage circuit of low-saturation type shown below is required.

POWER SW LM7000
REGU LM7001
v O—0 o v
B -LATOR oot
Vb2 (= T
JR— !
SYC )
]
\ A r At
I rl7 —T— :T: i
\ IO !
! |
! '
VR =07V : 1
1
Vear O3 « , vy CRI CRO :
(MEMO) “ 'J r : m‘ |
i
C |
D2 | LG7026AK/B¥
A s.v .
1
o '
RESET| | —
P RES

rir

Assuming that a reduced voltage occurs instantaneously, a capacitor for Vpp hold must be connected additionally
(r is used to limit the inrush current). If it is assumed that even the circuit shown above provides a voltage less than
the allowable operating voltage of the LC7020AK/BK, LM7000/01, the RESET IC must be connected additionally
to reset the LC7020AK/BK.

In the recommended circuit shown above,

(1) To what extent may the voltage be reduced?
(a) When the ceramic resonator OSC mode is used for generation of the LC7020AK/BK system ¢lock:
Allowable operating voltage Vpp min of the LC7020AK/BK is 3.5V.

VBAT - VR ;3.5V
If Vg = 0.7V
VBAT 2 3.5407=42V

The Vpar down to 4.2V is allowable at the reduced voltage mode.

(Note) When the D2 that acts to provide protection against inverted connection, the Vgar down to 4.9V
is allowable (Vp of D2 is 0.7V).

(2) About capacitance of C
«  When the ceramic resonator OSC mode is used for generation of the LC7020AK/BK system clock:
Fix the capacitance with the holding time and the current dissipation of the LC7020AK/BX considered.

(3) About RESET IC
«  When the ceramic resonator OSC mode is used for generation of the LC7020AK/BK system clock:
Connect the RESET IC additionally so that the LC7020AK/BK is reset when the V1 becomes 3.5V.

(Note) The D1 acts to prevént malfunction which will occur when connection to the Vgar and Vgar
(MEMO) is made wrongly.
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LC7020AK/BK, LM7000 System

Sample Application Circult 1 (Applicable in alt areas)
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LC7020AK/BK, LM7001 System

Sample Application Circuit 2 (Applicable In all areas)
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Continued from preceding page.

Note 3) If both FM and AM are the same in the constants of the low-pass filter, no more than one low-pass filter is
required.

LM7000/01

pin PD1 AM v

FM -

1
I
|
)
I
|
I
I
Place the parts bounded by the dotted line near the LM7000, LM7001.

Note 4) If anoise is generated at this pin, take the following measure,

LC7020AK/BK

LoC

” J_ O LOC/DX select
0.022u

Vss

I b Connect this capacitor near the LC7020AK/BK.

Note 5) When no IF count mode is used: (Using the LM7000)

I LC7020AK/BK LM7000
10k~ 100k % Voo ‘
STSIo e
50 signal . _stout
& spen
o o — FMIF
Sample application circuit 3 hen
— - AMIF
STHQ open
open

Unit {resistance: £, capacitance: F)
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Sample Application Circult 3

Pt A (LA1140) Ve
1o SISIG
o

voope=8Y  RY 75
O— M

Unit (resistance: Q, capacitance: F)

Stop sensitivity adjust 75k to 100k,

Vg Y

10k tram AMUTE

icu.
? g_?’z.n ‘},Fm“

LAT13S

ﬂw e

SVCH!: 2 12

_‘_—'\

LheE
=20}
A = 315
R1
L o
3.3mH 25csadhp5 =10}
Lo
0.0

%O aractor SVC321

mliﬁ'ﬂnp from STRO
Oiﬂl)l
b
;RG Wl.:
i&?
1 1 156F
e ]| Jed
vee
7T 8T (37 Ue]
C'b. = Ch
:y% o
& T3 Th
o]
l‘:.r;‘n OVmax=8Y OMCcEeRY
T1: YT-30202  Mitsumi
T2: YT-30018  Mitsumi
T3: CFMA-021A  Toko
T4: YT-30007  Mitsumi
T5; YT-30008  Mitsumi

Note 6) When the STRQ pin is brought to high level at the FM mode, the IF signal of FM must maintain the following

level.

100mV rims, min
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Sample Application Circuit 4
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Note 7) When the STRQ pin is brought to high level at the AM mode, the IF signal of AM must maintain the following
level. .
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