Ordering number : EN4977A

CMOS LSI

LC83025E

SA////WYO Digital Signal Processor

for Karabke Products

Overview — Flexibleinput

The LC83025E is a special-purpose karaoke DSP that The LC83025 >=‘supr
implements the signal processing required by karaoke and analog feft ang, “_.
systems, including pitch shift, microphone echo, voice
muting and simple surround, with only a single 256K b
external DRAM. Since the LC83025E includes built-in
A/D and D/A converters, it can also handle analog inputs
and outputs in addition to digital inputs and outputs. The
LCB83025E uses serial transfer of coefficient data from a
microcontroller to handle changes in functions and
characteristics required for each application.

Features
* Applications
— Pitch shift
The LC83025E can shift the music pity

: DRAM:S'can be used
M|6TGControIIer input: Synchronous 8-bit serial data
. Supply voltage: 5V single-voltage

coefficients.

Microphoneecho Package Dimensions

unit: mm
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surround effeéts by setting the coefficients.
However, the algorithm itself is fixed.
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LC83025E

Pin Assignment

IRAQ

()
]
[y] - [2]
< (2] 2] >

b4 m
[+ a
A [ (=}
< (2] >
64| |63] |62| |61 |60| |59]| |58| |57] [56] |55] |54]| |53

v

AS E
x5 [5o)
w57
xs [s9]
D7 E
D6 E
D5 E
Vpp4 [Z—E
Vgs4 E

ADLVpD
ADL1
ADLVgs
ADLZ2

LCB3025E
DARVDD

D4 E DAOR
Da [T/_E DARVSgs
D2 E DALVDD
D1 E DAOL
Do E DALVss
mE vpp?a

CAS (80 25| TESTS

[24]
A
=
(/2]
w
[

A03B67

Top view

No. 4977-2/15



LC83025E

Block Diagram

Sequence Control
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LC83025E

Pin Functions

Pin No. | Symbol 110 Function
[Control pins]
13 0OSsC1 | Crystal oscillator connection (768 fs)
14 osc2 O | Crystal oscillator connection (768 fs)
10 FS3841 | 384 fs input (Apply a clock that is equal to the OSC1/OSC2 768 fs clock digi’fi;ee&- by 2
11 'SELC I | Audio clock source switching (High: Fixes FS384l as the clock)
18 SAIF | Digital audio input mode switching (Low: backward packed, High: for
19 SAOF | Digital audio output mode switching (Low: 48 fs, High: 64 fs)
17 RES I | Reset
25t0 21 T_I?S;S_lto | Test (Must be tied to ground in normal operation.)
20 TEST6 O | Test (Must be left open in normal operation.)
48 PO | Coefficient transfer mode switching
50, 49 P2, P1 | Initial operating mode setting (This pin should be hgﬁ:i},; ghin
51 P3 O | Microphone signal present (low output) or absenﬁ'"'(hiﬁh output)d
52 P4 (e} )
[External memory interface]
79 RAS O | RAS signal output
80 CAS O | CAS signal output
1 DREAD O | External memory read signal outp!
2 DWRT o]
68 to 60 A8 to A0 (e}
gi tt‘; 77; D7 to DO o
[Audio interface]
9 LRCKI |
5 LRCKO (6]
8 BCKI |
4 BCKO O
6 FS3840 O
7 ASI |
3 ASO (e}
35 ADL1 |
33 ADL2
37 ADL3
40 ADR1
38 ADR2
42 ADR3
convgﬁ= ‘output (left channel)
D/A conie fer output (right channel)
¢ Input request signal input
g ytbut indicating serial input execution in progress
Serial data input from the control microcontroller (8-bit serial data)
Sl transfer clock input
Ready signal input from the control microcontroller that indicates that serial data input has completed

Continued on next page.
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LC83025E

Continued from preceding page.

Pin No.

Symbol

Function

[Power supply pins]

12, 26, v Vpp for the digital block (Connect to +5 V.)
53,72 bD | (Keep connections as short as possible so that potential differences between t
15, 16, v Vgg for the digital block (Connect to ground.)
54,73 SS | (Keep connections as short as possible so that potential differences betw
36 ADLVpp — | AID converter Vpp (left channel) (Connect to +5 V.)
41 ADRVpp — | AID converter Vpp (right channel) (Connect to +5 V.)
46 ADMVpp — | AID converter Vpp (microphone) (Connect to +5 V.)
29 DALVpp — | D/A converter Vpp (left channel) (Connect to +5 V.)
32 DARVpp — | D/A converter Vpp (right channel) (Connect to +5 V.)
34 ADLVgg — | AID converter Vgg (left channel) (Connect to ground.)
39 ADRVgg — | AID converter Vgg (right channel) (Connect to ground.)
44 ADMVgg — | A/D converter Vgg (microphone) (Connect to ground,)
27 DALVgg — | D/A converter Vgg (left channel) (Connect to groqﬁ' ¥
30 DARVgg — | D/A converter Vgg (right channel) (Connect to_\g'ﬁy "ﬁd.)
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LC83025E

FS3840, A0 to A8

Pin Circuits
Specification Circuit Pins
TTL output | ASO, LRCKO, BCKO, RAS GA? DREAD, DWRT,

CMOS intermediate
current output

_— I[ Output data

A03570

Analog output

Output data

DM3, ADR2, ADR3

Schmitt input

Low Schmitt input

Normal input

Input with built-in
pull-up resistor

Input with built-in
pull-down resistor

SELC, SAIF, SAOF

A0387S
CMOS intermediate Input data
current output DO to D7
Low Schmitt input VO control
Output data
A03576
Input data
}———————— Test output data PO to P2

\

Off during normal operation

A038577

Analog input

>

A03573

ADL1, ADR1, ADM1
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LC83025E

Specifications

Absolute Maximum Ratings at Ta=25°C,Vgg=0V

Parameter Symbol Conditions “Ratings Unit | Note
Maximum supply voltage Vpp max
Output voltage Vol OSC2 output
Vo2 Pins other than OSC2
Input voltage ViN
Peak output current lopl Audio interface, external RAM interface 1
lop2 Microcontroller interface, P3, P4 2
loal Audio interface, external RAM interfacg;’;' 1
loa2 Microcontroller interface, P3, P4: per: 2
Average output current 2loal Total for FS3840, LRCKOEKO;” f’ ASO
Slop2 Total for DWRT, DREAD, RAS +CAS, A3 t
and DO to D7 X
Zloa3 Total for AO to A2, SIAK, RS aid P4
Allowable power dissipation Pd max | Ta=-30to +70°C . 700 mw
Operating temperature Topr -30to +70 °C
Storage temperature Tstg —40 to +125 °C
Allowable Operating Ranges
at Ta=-30t0+70°C, all Vpp =4.75t05.25V, all V
Parameter Symbol max Unit Note
Operating supply voltage Vbp . 5.25 \
Viul Audio integﬁq.e‘:' exter \% 4
Input high level voltage V2 {'SELC, SAIF \% 5
\Y 6
0.8 \Y 4
Input low level voltage 0.3 Vpp \ 5
025Vpp| V 6
Instruction cycle time 58 59.11 ns
[External Clock Input Conditions]
Frequency 16.85 17.01| MHz
Pulse width 23 ns
23 ns
Rise time 9 ns
Fall time 9 ns
Oscillator frequencyﬂ\ 441 kH % 768 x + 0.1% 33.84 33.90| MHz
! Shéwsi in Figure 3. 100 ms
[Audio Data InplitConditi
Transfer bit/_dqgi? period 354 ns
Related to the BCKI and ASI pins. Shown in Figure 4. 100 ns
70 ns
70 ns
480 ns
Serial clock puI§ Wi 200 ns
Data setup time Related to the microcontroller interface. Shown in 70 ns
Data hold time Figure 5. (Related to the SICK, Sl and SRDY pins.) 70 ns
SRDY hold time 200 ns
SRDY pulse width tsyw 200 ns
[DRAM Input Conditions]
Input data setup time bsi Related to external DRAM data input. Shown in Figure 6. 20 ns
Input data hold time ton (Related to the CAS and DO to D7 pins.) 0 ns
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LC83025E

Electrical Characteristics 1
at Ta=-30t0 +70°C, all Vpp =4.75t05.25 V, all Vg5 =0V unless otherwise specified

Parameter Symbol Conditions max Unit Note
L1 RES, VN = Vss (Input pins with built-in pull-up resistor) 8
Input low level current L2 POto P2, V|y=Vgs
.3 Other input-only pins
ol SELC, SAIF, SAOF, ViN=Vpp 8
(Input pins with built-in pull-down resistor)
Input high level current |42 PO to P2, V|\ = Vpp (n-channel transistor: off)
I3 Other input-only pins
Output high level voltage Voul |lon=-04mA L8
Von2 lon = —50 pA 2,3,8
Output low level voltage Vol lot =2 mA L8
Vo2 loL =10 mA 2,3,8
Output off leakage current lorr Vo =Vss, Vbp
I/O capacitance Cio pF
[Audio Data Output Timing]
Output data hold time toH o ns
- BCKO and ASO: shown in Figurg
Output data delay time # 50 ns 7
[External DRAM Access Timing]
%high pulse width ns 7
RAS low pulse width ns 7
CAS high pulse width ns 7
CAS low pulse width ns 7
mcycle time 175 ns 7
RAS to CAS delay time 60 ns 7
CAS hold time 170 ns 7
RAS hold time 95 ns 7
RAS address setup time 60 ns 7
RAS address hold time 20 ns 7
‘CAS address setup time 30 ns 7
‘CAS address hold time 90 ns 7
DWRT pulse width 95 ns 7
Write command setup time 12 ns 7
Write command hold time 65 ns 7
Output data setup time 30 ns 7
Output data hold time 100 ns 7
Crystal oscillator ®C1and O, 5 shown in Figure 2. 13 pF 8
= . 29 pF 8
. : 3 o ) 1.5 pH 8
Current drain Vppl D Vpp3; oscillator frequency: 33.8688 MHz 50 Y A 5
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LC83025E

Electrical Characteristics 2 at Ta=25°C, all Vpp =5.0V, all Vg5 =0V unless otherwise specified

Parameter | Symbol | Conditions | min | typ | max | Unit |Note

[A/D Converter Block]

1 kHz, 0 dB: Lch % 10, 11
Total harmonic distortion A-THD 1 kHz, 0 dB: Rch % 10,11
1 kHz, 0 dB: Mic 10,11

Signal-to-noise ratio A-SIN 1kHz,0dB
Crosstalk AC:T 1kHz,0dB
[D/A Converter Block]
Total harmonic distortion D-THD 1 kHz, -1 dB
Signal-to-noise ratio D-S/N 1 kHz, -1 dB
Crosstalk D-C-T 1 kHz, -1 dB
Note: 1. TTL output level pins: ASO, FS3840, BCKO, LRCKO, DO to D7, AO to A8, RAS, CAS,

2. CMOS intermediate current output pins: P3, P4, SIAK, TEST6

3. N-channel open-drain intermediate current output pins: PO to P2

4. Low Schmitt input pins: BCKI, ASI, LRCKI, DO to D7, FS384I

5. Normal input pins: PO to P2, TEST1 to TEST5, SELC, SAIF, SAOF

6. Schmitt input pins: RES, SI, SICK, SIRQ, SRDY, OSC1

7. When the load capacitance is 50 pF

8. The values for the oscillator capacitors C1 and C2 include the wiring cap

9. The value for the current drain is a typical value for Vpp = 5 V, room teg

10. With weight A filter present, with Fs = 44.1 kHz, and tested in the Sap
11. Varies with the values of the external components. The listed valuesis,

e

board.

oscal

- 1000pF

A03579

Figure 2 Crystal Oscillator Circuit

Lower limit for the operating Vpp

Oscillator stabilization time

[ N s _—
table oscillation
" toses !

A03580
Figure 3 Oscillator Stabilization Time
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| tecve

Transfer bit clock
(BCKI)

Input data
(ASI)

Serial clock
(SICK)

Input data S|

Transfer complete
(SRDY)

A038582

Do-7 De-185 Do-7

A03583

|

toH —

Output data
(ASO)

A03584

Figure 7 Audio Data Output Timing
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|
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A03585

RAS \
tRrcoD
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tagh || tRAH
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Address
-out m ROW
DWART \
Data-out
Figure 8 Timing for Da
AVDD 1,6ka 91kn J;j:;g
s3uF 1.1kn £ M0 1uF
g 1.1k 0 ABND
Leh © B AW ‘é."&n
) 1 L3
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33uF 14ke ]
Reh ©—H#5 A
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DAOL

LC83025E

DAOR

= 5.6k0 Left
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15ka L
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31
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LC83025E

Sample Peripheral Circuit Connection (For applications that do not use digital input)

Dividesby-

LCB83025E

33.8688MHZ
1.58H 1000pF osce
[E 1
29pF X' tald E3
1
nL 13pF osc1
The 29 and 13 pF values include the capacitances dus
to the printed circult board.
ADL2
A/D convgrter ADL1
external circuit
ADL3
ADR2
A/D converter ADR1
external circuit
ADR3
ADM2

A/D converter

external circuit

DRAM

(64K x 4)

Microcontroller

ADM1

Pi

&

(Starilp pode setting pins)

AMicrophone input level dispiay pin)

4 (Music input level display pin)

Vppito4

Vggl o4

D/A corivetter
csircui

D/A converter

ADLVpp
ADRVDD
ADMVpp [—¢
DALVpD [
DARVpp —

ADLVgg [—
ADRVgsg
ADMVgs
DALVssg
DARVgg —%

SELC

SAIF
SAOF
TEST1to S

TESTE
D4 to D7

'outputs ang' the analog L/R outputs will
uld be'left open if unused.

NC
NC

A0asss

be used will be determined by the end product
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LC83025E

Sample Peripheral Circuit Connection (For applications that use digital input.)

33.868BMHz
1.5uH 1000pF

LCB83025E

osca2

Tt T

28pF X'tall]

k-
w

1t
it
13pF

The 29 and 13 pF values include the capacitances due
1o the printed clrcuit board.

A/D converter

external circuit

A/D converter

external circuit

A/D converter

external circuit

DRAM

(64K x 4)

Microcontroller

0sc1

ADL2
ADL1

ADL3

ADR2
ADR1

ADR3

ADM2
ADM1

ADM3

Vpp! to 4

Vppitod

FADRVpD
ADMVpp
DAL Vpp
DARVpD

ADLVss
ADRVgs
ADMVgsg
DALVss
DARVgsg

SELC

SAIF le——0o
SAOF pe——

TEST1to S

TESTB
D4 to D7

Divide-by-
two circuit

j

NC
NC

CD-DSP or
other circuit

Apply high or low levels
according to the audio
interface mode.

A03869
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LC83025E

dﬁnageQ co;;i ahd expenses associated with such use:

0 Not maos a;ny responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO EtECTRIC 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 intellectual property rights or other rights of third parties.

This catalog provides information as of November, 1997. Specifications and information herein are subject to
change without notice.
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