Ordering number : EN6020

CMOS IC

LC78601E

SANYO

Compact Disc Player DSP with
Built-in Microcontroller

Overview

The LC78601E CMOS IC implements compact disc
player signal processing, servo control, LCD display, key
input acquisition, and remote controller processing
without requiring control by a separate microcontroller.
The basic functions provided include demodulation of the
EFM signal from the optical pickup, deinterleaving, error
detection and correction, 8x oversampling digital filters,
D/A converter (with built-in analog low-pass filter), LCD
driver, remote controller processing, key acquisition, and
control processing. Thus this IC can provide excellent
cost/performance characteristics when implementing a
low-end CD player.
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1 of the internal control processing block.

ovides digital outputs.
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* Includes on-chip third-order noise shaper delta-sigma
D/A converters with built-in analog low-pass filter.

« Digital deemphasis circuit

» Adopts zero-cross muting.

<Display Block>

e On-chip LCD drivers for 2-digit display plus play,
program, repeat, and random indicators

* On-chip bias voltage generator

<Control Processing Block>

» Key matrix circuit with 4 inputs and 2 outputs for an
8-key matrix
* Supports remote controller input.

nd/or material damage. Consult with your SANYO representative nearest you before using
‘O products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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Features

» Package: 64-pin QFP
* 5-V single-voltage power supply

Equivalent Circuit Block Diagram

Package Dimensions

unit: mm
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Pin Assignment
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Top view
Specifications

Absolute Maximum Ratings at Ta

Parameter Ratings Unit
Maximum supply voltage Vgg—0.3t0 Vgg + 7.0 Vv
Input voltage Vgs—0.3to Vgg + 0.3 \
Output voltage Vgs—0.3to Vgg + 0.3 \
Allowable power dissipation 300 mwW
Operating temperature —20to0 +75 °C
Storage temperature —40to +125 °C
0'to +75°C, Vpp =4.5t05.5V, Vgg=0V
Ratings
Conditions - Unit
min typ max
Nonml speed pigpack 55 | v
DEFI, 3 V/#5 V, TMOD, *RES, HFL, TES 0.7 Vpp Voo %
*KEYH to 4 0.8 Vpp Voo %
EFMIN 0.6 Vpp Voo %
PUIN, RMTSL1 to 3, REMOTE, CLOSE, DRF| 0.8 Vpp Vbb Y%
DEFI, 3 V/*5 V, TMOD, *RES, HFL, TES 0 0.3 Vpp \
Vii2 | *KEYH to 4 0 0.5 Vpp %
Low-level input voltage *
Vi3 | EFMIN 0 0.4 Vpp v
Vi 4 PUIN, RMTSL1 to 3, REMOTE, CLOSE, DRF 0 0.2 Vpp \"
VN EFMIN: Slice level control 1.0 Vp-p
Input level - :
VN2 XIN: Capacitor coupled input 1.0 Vp-p
Operating frequency range fop EFMIN 10 MHz
Crystal oscillator frequency X XiNs XouT 16.9344 MHz
Input voltage VicD1 0.5 Vpp Vpp \Y

No. 6020-3/11



LC78601E

Electrical Characteristics at Ta = -20 to +75°C, Vpp =4.5t0 5.5V, Vgg=0V

. . - Ratings .
Parameter Symbol Applicable pins Conditions - Unit
min typ max

Current drain Iop Vpp, XVpp, L/RVpp, VVpp 5 55 mA

DEFI, 3 V/*#5 V, EFMIN, TMOD, HFL,
. . i1 TES, PUIN, *KEYI1 to 4, RMTSL1 to 3, | Viny = Vpp
High-level input current REMOTE, CLOSE, *RES, DRF

IH2 LASER, FSTA, EFBAL, SP8 Vin=Vbp

DEFI, 3 V/*5 V, EFMIN, TMOD, HFL,

. IiL1 TES, RMTSL2 to 3, REMOTE, *RES, ViN=0V
Low-level input current DRF

2 PUIN, *KEYI1 to 4, RMTSL1, CLOSE |ViN=0V

EFMO, CLV, TOFF, TGL, JP, LASER,
FSTA, EFBAL, SP8, FSEQ, PCK,

SLOF, SLED+, SLED—, EFLG, FSX, lon
*AMUTE

Vou1

High-level output voltage
Vou2 S1to6
Vou3 COM1to 3
Vou4 | DOUT
EFMO, CLV, TOFF, TGL, JP, F
PCK, SLOF, SLED+, SLED.
Voul | «keYOT1 to 2, EFLG, FSX, 02Vop |V
RMTSL2 to 3, *AMUTE
Low-level output voltage VoL2 *RANDOM 0.2 Vpp \"
Vor3 S1to6 0.2 Vpp \"
VoL4 COM1 to 3 0.2 Vpp \%
Vo5 0.1 Vpp \'%
loFFH 5 HA
Output off leakage current
loFFL -5 HA
Pull-up resistance Rpu 100 kQ
Pull-down resistance 10 ke
RISET =68 kQ 64 80 96 |JA
Charge pump output current
RiseT = 68 kQ -96 —-80 —64 pA

1-Bit D/A Converter Anal 5°C, Vpp =L/RVpp =5V, Vgs=L/RVgg=0V

. Ratings .
Parameter Conditions - : Unit
min ) max
- . kHz: 0dB data input o
Total harmonic distortion 20kHz low-pass filter used (built-in AD725D) 0.02 0.035 | %
. 1 kHz: —60dB data input
Dynamic range 20kHz low-pass fiter and A fiter used (ouifin AD725D) 86 88 dB
. . 1 kHz: 0dB data input
Signal-to-noise r 20kHz low-pass fiter and A fiter used (buittin AD725D) 96 98 dB
1 kHz: 0dB data input
Crosstalk 20kHz low-pass filter used (built-in AD725D) 80 82 dB

Note: Me with the Sanyo 1-bit D/A converter block reference circuit.
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1-Bit D/A Converter Output Block Reference Circuit

LC78601E

L/RVop

4.TuF 9.9k Q

LCHO (RCHO)

L/RVss

XIN XoUuT

Oscillator element: 16.9344 MHz
D The following oscillator elements are rec
Oscillator CSA-309 <C = 8 pF> (Citizen Watch C
element CSA16.93MXZ040 (C = 15 pF) (Mur
C CSA16.93MXZ0C3 (built-in capacitg
(Murata Mfg. Co., Ltd.)

—
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Pin Functions

Pin No. Pin /0 Function Pin state during reset
1 DEFI | Defect detection signal (DEF) input. (Must be connected to 0 V if unused.) —
2 3 V5V | Supply voltage selection input. (High: 3V operation, low: 5V operation) —
3 PDO O Internal VCO control phase comparator output Undefined
4 VVss — Internal VCO ground. This pin must be connected to 0 V.
5 ISET Al | PLL circuit pins | PDO output current adjustment resistor connection
6 VVpp — Internal VCO power supply
7 FR Al VCO frequency range adjustment
8 Vss — | Digital system ground. This pin must be connected to 0 V.
9 EFMO O | slice level EFM signal output
10 EFMIN | | control pins EFM signal input
11 TMOD | Test input. This pin must be connected to 0 V.
12 CLv O | Disc motor control output. This is a 3-value output.
13 HFL || Track detection signal input. This is a Schmitt input.
14 TES || Tracking error signal input. This is a Schmitt input.
15 TOFF O | Tracking off output High output
16 TGL O | Tracking gain switching output. A low level ou Undefined
17 JP O | Track jump control output. This is a 3-value ot Hi-Z2
18 LASER O | Laser control. A pull-down resistor is bui Pulled down
19 FSTA O | FSTA control. A pull-down resistor is b Pulled down
20 EFBAL (6] Pulled down
21 SP8 (6] Pulled down
22 Vbp — | Digital system power supply —
s | rsta | o | Provoni sonal e
24 PCK O Low output
25 SLOF o High output
26 SLED+ O Low output
27 SLED- O Low output
28 PUIN | —
29 DOUT o Undefined
30 S6 O Low output
31 S5 O Low output
32 S4 O Low output
33 S3 Low output
Low output
Low output
Low output
Low output
Low output
round. This pin must be connected to 0 V. —
/2 Vpp monitor —_
(4). A pull-up resistor is built in. —
(3). A pull-up resistor is built in. —
(2). A pull-up resistor is built in. .
“matrix input (1). A pull-up resistor is built in. —
ey matrix common output (1). This is an open-drain output. Hi-Z
Key matrix common output (2). This is an open-drain output. Hi-Z
Random mode indicator output (Low: random mode, high: modes other than random mode.) Hi-Z
Remote controller identifier input (3). This pin functions as an output pin set to the low level
48 RMTSLS o during resets (when the *RES pin is low) and for a few milliseconds after the *RES pin Low output

switches to the high level. Therefore, applications that will set this pin high must connect an
external pull-up resistor to this pin.

Continued on next page.
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Continued from preceding page.

Pin No. Pin I/0 Function Pin state during reset

Monitor for C1, C2, single, and double error corrections.

49 EFLG O | (Note that this output is only provided in test mode. This pin outputs a low level duri Low output
mode operation.)
Outputs a 7.35 kHz synchronizing signal that is generated by dividing the crystal oscillé

50 FSX O | (Note that this output is only provided in test mode. This pin outputs a low level Low output
mode operation.)

51 *AMUTE O | Audio mute output signal

52 REMOTE | Remote controller signal input
Remote controller identifier input (2). This pin functions as an output

| RNTSLZ | K0 | e igh vl Therefore, appcatons that wilse outpur
external pull-up resistor to this pin.

54 LCHO O | Left channel D/A converter output Undefined

55 L/RVpp — | D/A converter power supply —

56 L/RVgs — | D/A converter ground. This pin must be connected to —

57 RCHO O | Right channel D/A converter output Undefined

58 CLOSE | Close switch detection input. A pull-up resistor i —

59 RMTSL1 | Remote controller identifier input (1). A pull-up —

60 Xout @) Clock output

61 XiN I —

62 XVbp — —

63 *RES | —_

64 DRF | DRF input. (Connected when al —

Note: The same potential must be connected to all the power supply’
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LC78601E

Notes on Application Design

It goes without saying that applications must strictly observe the absolute maximum ratings and allowable operating
ranges (and recommended operating conditions) stipulated for this IC to achieve reliability
also strongly recommend that designers carefully consider both the mounting condi
environment, including ambient temperatures and static electricity, when designing applica
This section provides additional notes concerning design, mounting, and certain oth
application design.

ystem. However, we
d the actual usage

1. Handling of Unused Pins
If any unused pins on this IC are left in the open state, certain internal stat
which the handling is specified in the documentation must be handled as
contact any power supply or ground lines or any other output pin.

2. Latch-up Prevention
 Due to the internal structure of this IC, the same potential must b
— Also provide the same potential to the servo system ASP. Si
the same power supply potential must be applied. Also be/su

pins.
— For products in which the power supply pins are co

applications so that no discrepancies appear.
Do not raise the voltage of any input or outpu

point requires special care when power is fir:
Do not allow overvoltages or abnormal sign
« In general, latch-up can be prevented by

handling in the documentation for thi
Do not short the outputs.

3. Interface
When different devices ar ‘may result if the input Vi and Vg and the output Vg and
Vogq levels do not match C is not destroyed if it is connected to a device that uses a
different power-suppl y ina i er supply system applications.

4

» Excessive i an lead to problems similar to those described above. Use this IC within the
recomme i g the maximum allowable power dissipation into consideration as well.

uct and observe the notes concerning power on and IC reset.
I/O direction settings, and the contents of the registers are not guaranteed when power is

y the reset operation may change over time from the states in early versions due to long term
variations across lots, applications should not depend on these values.
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6. Notes on Thermal Design
The failure rate of semiconductor devices is accelerated by higher ambient temperatures and power dissipation levels.
We strongly recommend taking changes in ambient conditions into account and providing as large a margin as
possible in thermal design to assure high reliability.

7. Notes on Printed Circuit Board Pattern Design
« Ideally, the influence of shared impedances should be minimized by separating the
system.

Design Vpp and ground lines to be as short and as wide as possible, and to have
possible. Ideally, decoupling capacitors (0.01 to 1 puF) should be inserted in
should be placed as close to the corresponding Vpp pin as possible. It is als
100 to 220 pF between each Vpp and ground as low-frequency filters.
too large for these capacitors, since that can result in latch-up.

— In the servo system, the reference voltage line (Vrgp) and the dri
way. The driver ground line should be made especially wide. If
which, being directly under the device, was also designed to pix

input should be located near the ASP RF input.
The EFM signal line should be made as short as possi

1€, the resistor connected to the output
of this resistor increases the influence

8. Other Notes
If you have any questions during the
representative or the nearest Sanyo
This IC is specifically designed
purpose product standard logi

adopting failsafe system de
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ns of the described products as mounted in the customer’s
states that cannot be evaluated in an independent device,

probability. It is possible that these probabilistic failures could
could endanger human lives, that could give rise to smoke or fire,
ler property. When designing equipment, adopt safety measures so
ts cannot occur. Such measures include but are not limited to protective

any of applicable local export control laws and regulations, such products must
aining the export license from the authorities concerned in accordance with the

nformation described or contained herein are subject to change without notice due to
ology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

B 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 intellectual property rights
or other rights of third parties.

This catalog provides information as of December, 1998. Specifications and information herein are
subject to change without notice.
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