Ordering number: EN4306A |

CMOS LSI

LC7040N

ID LOGIC g Interface with PLL

Overview

The LC7040N is the central IC to the ID LOGIC
Module and Electronic Tuning Radio.

It performs the interface between the receiver's
main microprocessor and ID LOGIC’s 256 kB
database ROM and its 2 kB update RAM. The
LC7040N also contains the Phase-Locked Loop
(PLL) circuitry responsible for electronic tuning
and it offers several I/O ports.

The LCT040N permits the easy integration of the
ID LOGIC Module in a receiver. It contains all the
appropriate software to send and receive serial
instructions and data to and from the receiver's
main microprocessor. An instruction is given
simply by having the main microprocessor send a
one byte-long function code followed, when
necessary, by the appropriate data. Upon
execution, the LC7040N returns its response
data, if any, to the microprocessor for display or
other processing. .

Note

It is necessary to enter into an “ID LOGIC
Licensing Contract” with PRS. Corp. before
sample devices can be shipped.

Functions

(1) ID LOGIC ON/OFF

* ID LOGIC mode ON/status read

* ID LOGIC mode OFF/status read

* Read current (receiver) location

+ Read cbroadcast station location
(2) State/province set

* Set/read state up
* Set/read state down
(3) City set {in current state)

*» Set/read city up
+ Set/read city down
{4) Travel

* 1 grid move north

¢ 1 grid move east

* 1 grid move south

* 1 grid move west

* Set preset location (1 of 8)
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» Return to preset location (1 of 8)

* Display main (largest) city in grid
(5) DX status and search controt

» Set LCL ON (Local = 1 grid search)

* Set DX ON (DX = 9 grid search)
(6) Format scanning

* Format search up (1 of 7 general format keys)
in selected LCL/DX
* Search up another format
* Write to RAM last station format
+ Read from RAM last station format
(7) User formats

* Read user format in key (1 of 8 user keys)

* User format search up (1 of 8 user keys)

* Search up another user format

* Initiate user set format

* Display user format up (1 of 32 formats)

* Display user format down

¢ Set user format (1 of 32 formats in 1 of 8 user

keys)

* Write to RAM last station user format

* Read from RAM last station user format
{8) Prior multi-station

* Set prior multi-station
¢ Reset prior multi-station
(9) Updates (tuning changes)

* Update mode ON
¢« Update mode cancel
* Update mode OFF (completed)
« Change frequency
* Change call sign
* Change format up/down
* Enter new station
» Reset 1 updated station (cancel update)
* Reset all update stations memories (cancel all
updates)
(10) Tuning (seek or manual)

* Tune 1 channel up

* Tune 1 channel down

* Read status upon tuning change (Can be
canceled midway by applying a LOW pulse
signal (10ps or longer) to the INT pin)

* IF count start

« Multi-station check

* Read station status
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(11) Band change

* Switch to AM
* Switch to FM
{12) /O port and RAM

« OUT1 to OUT5 High/Low control
¢ IN1 to INS input/read
* Read ADC data

{13) Preset memory

« Write to preset memory with ID LOGIC mode
ON

* Read from preset memory with ID LOGIC
mode ON

* Write to preset memory with ID LOGIC mode
OFF

* Read from preset memory with ID LOGIC
mode OFF

* Load preset memories by order of memory
number (ID LOGIC mode OFF)

{14) Initialization

* Set initial data :

— IF or IF counter

— FM channel separation

— FM low frequency

— FM channel number

* Read hot/cold status

+ Load frequency

* Load AM and FM frequencies

* Set initial location (grid + largest city in grid)

(15) Other

* ROM copyright read — lst data

* ROM copyright read — 2nd data

* Manufacturer’s name read

Package Dimensions

unit:mm

3159-QIP64E
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Pin functions
Number Name o Equivalent clreult Descriptlon
id Nt : BACK UP Low-threshold input ports. Builtin 100 kQ (typ) pull-down resistance. Inpul
" is prohibited when HOLD is LOW.
25 IN2
|
24 RQ Main microcontrofler serial communications request signal
23 Sl a0igio | Main microcontroller serial communications data input signal
2 ACK Main microcontroller serial communications ack-
nowledge signal
Main microcontrolier serial communications data
2 80 -
output signal
input is prohibited
20 ouT3 0] General-purpose output port when HOLD is LOW.
19 WE RAM write enable signal
p— BACK UP -
18 CE2 aosesa | NAM control signal
17 ouT2 General-purpose output port

BACK UP

1608 | DOt D7 | ROM and RAM data input pins. Input is prohibited when HOLD is LOW.

:

3y

AD1B11

IN3 to . ‘ . . ,
Btod IN5 ! BRERTUE General-purpose input ports. kput is prohibited when HOLD is LOW.

l [:]—F‘ —
a NT : Processor interrupt input. Valid for LOW-level pulses of 10 us or longer.

aoimss | Interrupts are prohibited during backup mode.

I Main microcontralier serial communications clock signal. N-channel

L] SCK : BACK UP opan-drain, high-voltage port for use with a pull-up resistor. High
o impedance whan HOLD goes LOW.
7 ouT4 General-purposa output port. N-channel open-drain, high-voltage port for use
aotega | With @ pull-up resistor, High impedance when HOLD goes LOW.
3210 49 | A17 0 AD ROM and RAM address signal
27 oUTs push-pull
E General-purpose ouiput ports
28 oun o Input i prohibited
2 [#3] = when HOLD is LOW.
i BACK uP
30 CE AC1812 | ROM and RAM control signals
3 OE
51 COM1
0 —_ Leave open for normal use.
50 COM2
57 FMIN FM VCO nput. Capacitively couple for normal use.
1
58 AMIN AM VCO input. Capacitively couple for normal use.

AD1913
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Number Name o Equivalent clrcuit Description
54 HCTR | IF counter input. Capacitively couple for normal use. 0.4 1o 12 MHz input
frequency.
AD1S14
53 ADI I AD converter input. 6-bil sequential approximation type with full scale (3FH
data) of (63/96) x Vpo.
ADi915
61 AN [ Arn L
E LPF amplifier transistor connections.
Aogur
62 AQUT 0 i
! AD1916
Standard frequency, programmable divider output, phase comparisor eror
60 EO 0 . iy
output. With bufitin charge pump.
AC1E17
T Serial communications speed select. Migh-speed mode when HIGH, and
£5 INFF 1
low-speed mode when LOW,
AQ1801
59 FOLS | Backup-mode select, Backup mode is selected whpn LOW. High withstand
voliage when synchronized o the main power switch.
: AD1801
1 XIN | i ““
XIN +—
i 45 MMz crystal oscillator connections. With built-in feedback resistor,
xput BH—-—
84 Xout 0 i
! AD1902
63 TESTH
— Test pins. Leave open or tie to VSS for normal use.
2 TEST2
56 VDD
- Supply pins
59 Vss
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Test Circuit

Backup Mode

30pF
I _L (A )—1
=1 4.5MHz
T
30pF XIN Voo
} XouT
FMIN INFF
AMIN
LC7040N
HCTR HOLD
ADI
TEST1. 2
J"" 7
Note Flgure 1 AD4808

Pins IN1 to IN5, OUTI to OUTS, DO to D7, RQ, SI, SO, SCK, ACK and WE are all left open.

Pin assignment

Y
a7
[ lae
S Jas
[ 1a10
— 1a11
YT ase
[ 1a13
B la14
1415
W™ la1s

s[1as
A a2
al__1a3
o
[ as

d 4342444023938 37363534
A0 [ |as 32| 1a17
coMz |50 a1 _oE
coMs [ |51 ao [ _TE
HOLD[__|s2 29[ __]CEE1T
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HCTR[_|54 27 louTs
INFF[__|55 26 1INt
vop[__|56 as[___JIN2
FMIN |57 LC7040N 24| 1RO
AMIN |58 23 st
vss[ |59 22" ]ack
E0[___]B0 21 _]so
AIN[ |61 20 ]ouT3
ADUT [ |B2 19 JWE
TEST4[__|63 18 |CEZ
XouT[ | G4 17 JouTa
104112131445

XIN[ =
TEST2  _Im
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INA[ | o
ouT4a__|N
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os[]
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Top view
A01908
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Block Diagram
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HOLD can be placed under microprocessor control to implement time control, immediately after device wake-up, and

stable reception,

Note
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Specifications

Absolute Méxlmum Ratings

Parameter Symbol Rating s Unit
Supply voltage Vpp max -0.3 to 485 v
IN3 1© IN5, HOLD, ADI, TNT and TRFF input voltage Vin 03 10 +13 v
Input voltage for all other inputs Ving 0.3 to Vpp + 0.3 v
OUT4, SCK and AQUT output vollage Vouni —03 to +15 N
Output voltage for all other oulputs Voutz =03 1o Vop + 0.3 v
OUT4 and SCK output current louT1 Ow5 mA
D0 to D7 output current loutz O3 mA
OUT2, OUT3, ACK, SO, WE and CEZ output current loums Oto1 mA
AQUT output currant loyrs Oto2 mA
Power dissipation (Teor = —40 fo +85 °C) Py max 400 mwW
Operating temperaiura range Topr —40 to +85 °C
Storage temperature range Tag —45 10 +125 C
Allowable Operating Ranges atTa = —40to +85¢C, Vpp = 4.5t05.5 V
Rating s
Parameter Symbol Conditions Unit
min typ max
Voo CPU and PLL operating 45 - 55 v
Supply voltage
Vb2 For RAM data backup 13 - 55 v

IN3 to IN5 HIGH-leve!l input voltage Viri 0.7Vop - 8.0 v
INFF HIGH-lsvel input voltage Vinz 25 - 8.0 v
\I::[,a 91212, RQ and 8i HiGH-evel input Ving 0.6V0p _ Vo N
DO to D7 HiGH-level input voltage ViHg 0.7Voo - Voo y
\T;I)itgeand INT HiGH-leve! input Vins 08Voo _ 8.0 v
IN3 to IN5 LOW-lavel input vollage Vit 0 - 0.3Vpp ¥
HOLD LOW-evet input voltage ViLz 0 - 0.4Vop y
INFF LOW-leval input voltage Vis 0 - 13 v
ll:l;m l\l:lj,ﬂl ;l;} St and INT LOW-love! Vite ¢ B 0.2Vpo Y
DO to D7 LOW-leval input voltage Vis 0 - 0.3Vpp v
XIN input frequency fins Ving, Voo 40 45 5.0 MHz
FMIN input frequency finz Vinz, VoD 10 - 130 MHz
AMIN input frequency fina Vinag, Voo 05 - 10 MHz
HCTR input frequency fina Ving, Voo 0.4 - 12 MHz
XIN input amplitude Vin 05 - 15 Vims
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Rating s
Parameter Symbol Conditions Unlt
min typ max
FMIN input amplitude Vinz 0.1 - 15 Vime
AMIN input amplitude Viny 0.1 - 15 Vims
HCTR input amplitude Ving C1 - 15 Vims
ADI input amplitude Ving 0 - Voo v
Electrical Characteristics at Ta = —40to +85°C, Vpp = 4.5t05.5V
Ratings
Parameter Symbol Conditions Unit
‘ min typ max
INFF reject pulsewidin P - - 50
Power-down datector voltage VDEr 27 30 33 v
FBLO, ADI, INFF, INT and IN3 to
IN5 MiGH-level input current bt Vi = 85 v - - 30 pA
DO to D7 HIGH-leve! input current liH2 Vin = Voo - - 30 BA
XIN HIGH-level input current liH3 ViN = Vpp = 50 V 20 50 16 pA
FMIN, AMIN and HCTR HIGH-level _
input currant liHg Vin=Vop =50V 490 10 ko] pA
IN1, IN2, RQ and SI HIGH-level input _ i _
aurrent fiws ViN = Vpp = 5.0 V - 50 pA
AIN HIGH-level input current line Vin = Voo - 0.01 10.0 HA
HOLD ADI, INFF, TNT and IN2 10
IN4 LOW-level input current hut Vin = Vss - - 80 kA
D0 to D7 LOW-level input current e ViN = Vsg - - a0 MA
XIN LOW-lavel input current lia Vin = Vsg 20 50 15 pA
FMIN, AMIN and HCTR LOW-lavel -
input current hie Viv = Vs 40 10 % KA
AIN LOWHeve! input current lis Vin = Vss - 0.01 10 nA
IN1, IN2, RQ and SI pull-down _
resistance Rep Vop =5V 75 1060 200 ki
EO HiGH-leve! output leakage current lorrr Vo = Voo - 0.01 10 nA
ACK, S0, WE, CEZ, OUT2, OUT3
and DO o D7 HIGH:-lovel output lOFFH2 Vo = Vpo - - 30 MA
leakage current
SCK and OUT4 HIGH-evel output
lsakage current lor#ns Vo=13V - - 50 HA
AOUT HIGH-level output leakage _ _
current loFFHY Vo =13 V¥ - 1.0 pA
£0 LOW-level output laakage currant loreLe Vo = Vss - 0.01 10 HA
ACK, 80, WE, CE2, OUT2, OUT3
and DO to D7 LOW-level output lorFL2 Vo = Vss - - 30 KA
leakage current
ACK, 0, WE, TEZ, OUT2, OUT3
and DO to D7 HIGH-leval output Vor lo =1 mA Vop - 20 | Voo — 10 | Voo - 05 v
voltage
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Rating's
Parameter Symbol Conditions Unlt
min typ max
D0 to D7 HIGH-leve! outpu! voliage Vore lo = 1 mA Voo - 10 - - v
EO HIGH-leve! outpul voltage Voua lo = 50 pA Vop — 1.0 - - v
XOUT HIGH-levsl output voltage Vo o = 200 pA Vpp - 1.0 - - )
A0 1o A17, OF, CE, CET, OUTt and _ _ _
OUTS HIGH-lsvel outpu! voltage Vous o = -1 mA Voo - 1.0 v
COM! and GOM2 HIGH-level output Vons b = 25 A Voo - 075 | Voo - 05 | Voo - 04 v
vollage
ACK, 80, WE, CE2, OUT2 and )
OUT3 LOW-level output voltage Vour lo = 50 pA 05 10 20 v
00 to D7 LOW-lavel output voltage Voie o =1 mA - - 1.0 v
EO LOW-eva! output voltage Vois lo = 500 pA - - 1.0 v
XOUT LOW-leve! output voltage Vou lo = 200 pA - - 1.0 v
A0 to A17, O, CE, CET, OUTY and
OUT5 LOW-laval cutput voltage Vous lo = 01 mA - - 10 v
AQUT LOW-level output voliage Vois b=5mA AN =13V - - 05 v
COM1 and COM2 LOW-leval output _
voltage Vour ly = 25 uA 03 05 0.75 v
SCK and QUT4 LOW-level output _
vollage VoLg lo = 5 mA 0.75 - 20 v
COM1 and COM2 MID-level output
voltage Vs Voo =5 V. lp = 20 pA 20 25 30 v
ADI A/D convarsion error € Voo = 4510 65 V —'h - Ya Isb
Vop = 4510 55 V, _
boor v = 130 MHz 15 2 mA
Vop =53V, T, = 25 °C,
oscillator stopped - - 5 pHA
Supply current (backup mods)
Ioo2
Voo = 25V, T = 25 °C,
oscillater stopped - - 1 pA

(backup mode)
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If you have any questions about ID LOGIC, please contact the following:

PRS Corp. (HK)
PRS Comp. (Tokyo PRS Corp. (LA) . L
cfo Shinilr)a Bussyan)Kaisha. Lid. 9550 Allc;l:())il Streel, #101 502, Kinwick Centre
6-11, Udagawa-cho Los Angeles, CA 90035 32, Hollywood Road
Shibuya-ku, Tokyo 150 Phone: (1-213) 284.9047 Central, Hong Kong
Phone: (03)3464-1844 Fax: (1-213) 788-0315 Phone: (852) 543-7773
Fax: (03) 34764733 Fax: (852) 541-9843

. D LOGIC IS A TRADEMARK
QF AND 1S MANUFACTURED
D UNDER LICENSE FROM PRS

CORPORATION, N.Y. & HK.
LoGICe ALL RIGHTS RESERVED,

m No products described or contained herein 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 failure of which may directly or
indirectly cause injury, death or property loss.

W 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 affiiates, 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 affiliates, subsidiaries and distributors or any of their officers and employees jointly or severally,

m Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed 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 intelleciual proparty rights or other rights of third parties.

This catalog provides information as of November, 1995. Specifications and information herein are subject to change without notice.
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