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AUDIO DIGITAL SIGNAL PROCESSOR ™!

1. Overview

flelds such as a diglital processing of audlo signals.
The LC83010 CMOS processor has various on-chip filtering clrcui
reproduction of sound quallty. 1t dlso has simulation clrcuit for re
s0 that sound field with surround and delay can ba created.

2. Features
- LSI functions

- ALU
- ACCumulator {ACC) : 32 bits ‘
- Temporal Reglsters (TMPO to TMPT) : 32-bi for each
- Internal Memory  Data RAM

Constant ROM 2§ 241
2) Program Memory Capacity (RAM) : 320 X 32 bifs ..
3) A variety of 1/Q Interfaces
- Audio signal 1/O

‘,x (wlthin 1 fg}
bits}) DRAMs can be directly connected to this
chip.

- Sertal Input/Output int

Synchronous 8-bit,

Synchronous BﬂzblE ser
4) Interrupt functicn (Vecftored

B) Single 5V powar supp
g) Package : B[F‘ 645
10) Evaluatlan ‘chip
Appllca"ttons

1) Assembler :
2) Debugger with simulation

- Hardwara Tools
1) IBM PC-AT compatible machings or AX personal computers
© 2} In Cireult Emulator (ICE)

f:p(rltla.atlons and information herein are sublect to change without notice.
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4, Pinout and Biock Diagram Block Dlagram
POE 1i 64 P SADY
:;c g g gmm Audlo input (AIN]
PIC] 4 81P SICK
P; (e g 80 ; sl _
P O 66 [J SOAR Audlo output {DFM)
AOTDF1H 7 50 p 50R0
AOTDF2 O g g; g S0CK
DFBCK O 80
SERER d 10 _ 55 b AOWCK ?":’;‘ | Lieo:
RAS 11 64 P ASO nterisce
TASd12: 53 AORCK TR B P Y SR
DREAG G113, . 62 P TEST4 :
UWH‘:: }; . 51 gTesrs H
Vool o N . GOP TEST2 :
0sC1¢ 18 ' LC83010" 4pp TESTY :
08C2d 17 - 49 P Vs !
Vel o] 18 ZpINTY :
F53840¢] 19 48 p RES :
o121 4 b Years i
[« 1] 44 H
chnl 413 D_SE'EC__ E CALU
p3d23 42 pLACK !
p4gias Hp krsigco : 1
D5 400 H . T
oeciﬁ- b AsSH i AcCC ]
D7 dz7 38 P BCKZ : ¥
apdas 37 hBCK1
AlL28 MpAas
A2 30 36 b A7 [ TMPO to 7
A3 a1 34 h A8
Ad g 32 c) T N o S T B B

0.95 oL8 T2 SANYO: DIP64S
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5. Pin Description

Pin Name| I/Q | Pin No. Functional Description / ,
VDDI_.E | 15,45 +5V power supply pins {These ping should bs connected to the positive
o power source.) .
Vgg1,2 } 18,48 GND power supply pins (These pins should be conﬂe éc{ to the ground
- level.}
Asl ] 29 Audio data serial Input 1
ASI2 I 40 Audlo data sertal input 2
ACKI1 | ar Bit elock Input pin for ASI1 data ;
o | BCK2 /0 38 Bit clock Input pin for ASI2 data {)/O aelectabl
8| LRCKI I 42 Input pin for L/R channel distinguish signal (r:
5 channei data)
€| LRCKO 0 41 Input pin for L/R channel distingui
: . channel data)
= | ASD Q 54 Audio data serial output
ol ADBCK 0] 53 Bit clock cutput pin for ASD, da’ca (for 321
B | AOWCK (o) 55 Word clock output pin for A.SG dat
4| AOTDFY | O 7 Serial output pin for audlgga
AOTDF2 | ©O 8 Serlal output pin for audfo:e
DFBCK 0] 9 Bit clock output pin th AOT
DFWCK Q 10 Word clock output pm" or Al
RAS 0 1 Qutput pin
TAS 0 12 Output pin for
v | BREAD 0 13 Qutput pln
= | BWRT o} 14
E AD to 8 O [28 1o
14
Glpote? (/D] 20 to ith external DRAME. In the single
ns 00 to D3 are used, In the double DRAM
jins DO\ w ‘D7 are used.
Sl
SICK o
SIRQ plo’ for serial date Input
"'_t_ SIAK '"'wledge response to the Input request signal from a
‘;: y signal from a controlling migrocomputer Indicating
§ erlal data to a controlling microcomputer {8-bit serial
s
é’ ial cIQc;@ input pin for SO data
equest’ $rgnal input pin for serial data output
utput"pln for Acknowledge response to the output request signal from B
Ge sral-purpose Input/Output ports {with on-chip pull-up reslstor)

in for connection with a crystal osclllator or for clock input from an
external source, (3841s)

Pin for conrectlon with a crystal oscillator (should be left open in
external clock lnput mode)

Control pins

3B4fs output pin

Interrupt request input pin {with on-chip pull-up resistor)

Reset input pin {with on-chip pull-up reslistor)

L/R channel sipnal select Input pln with on-chip pull-down resistor; Lt
external 8LRCKI), H: internal {Iinternal divider outout}

TEST
1 to 4

TESTS

| | 49 to 52

Test signal lnput pins. Normally, these pins should be connected to the
ground lavel,
Test signal output pins. Normaslly, these pins should be left open.
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Pin conflguration types

Level specification Clreuit type Pin Name ;
- - ASQ,AOWCK,LRCKO,™
TL level W v v
TTL level output AOTDF1,AOTDF2,
DFWEK,#

GK,AQ. to A8, *
RAS,CAS

CMOS medium lavel 1
currant output —>]|

Schmitt Input

. leval Schmitt D
Input

Normal input FESTT to 4

Input with REE,INT
intarnal
pull-up
resistor
Input data
lnput with TELC
Internal Input data
poll-down
resistor
TTL leval BCK2,D0 to DT
cutput
Low level
Schmitt Input data
input
Input/Output
control signal
L Qutput data
PO to P5
Input data

Cutput data
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8. Electrical Speclfications

Maximym Abeolute Retings/Ta=25U, Vgg=0V

Parametsr

temper:;'tu(

Symbol Pins Conditlon unit { Note
Maxlmum Supply [Vppmax
Valtage
QOutput Voltage VoI 05C2 output Up to b
produced by
oscillation
vo2 Pins except :
for the OSC2
input Voltage. VIN
Peak Output lop! Audio I/F mA i
Current . DRAM I/F
lpp2 Microcomputer mA 2
\/F
lop3 PO to 5 0.5 to +10 | mA 3
Average Qutput Igal Audio I/F -2 to +4 | mA 4
Current
-2 to +4 mA 5
-2 to +10 mA, 2
-0.5 to +10 mA 3
i =11 to +45 mA 4
-4 to +15 mA L1
Total 4 to +15 mA 2
Total -3 to +30 mA 3
Allowablsé%f;P;:we Tas=-30 to +70C 600 mw
Dissipation
-30 to +70 T
Stora -40 to +125 T
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Allowable Operating Conditions (Ta=-30U to +70C, Vpp=4.75V to 5.25V, Vgg=0V, unless otherwise noted)

- Standard values "
Parameter Symbol Ping and Condltions- unit Note
’ min typ max..
Operating Supply | VDD 4,75
Voltage
High Level ViH! -Audio I/F,DRAM I/F 2.4
Input Voltage
ViH2 PO to PS5, SELC,TESTI to 4
VIH3 RES.W.Microcomputer
I/F
Low Level VIL1 Audio V/F,DRAM |/F 6
Input Voltage
viL2 PO to PS, SELC,TEST1T to
VIL3 RES,INT,Microcomputer 7
I/F )
Qperating fop Up to 1% crystal ose fation; MHz
Frequency {TCYC) | error is allowed. (na)
{Instruction
Cycle Time)
. Frequency fEXT 18.62 MHz
L
g‘—‘ Pulse wldth texTH ns
Eg tExTL
et
gé Rise Time LEXTR 10| ns
~| Fall Time LEXTF
${ oscittation 18.62 | MHz
g @ | Frequency
2o 3
-
(3 5 Oscillation ms
XS B I Stabilizing
g Period
g Transfer Bj 25 ns
% Clock Cyegl
(§ Transfer/Bit 100 ng
*g Clock Pulse
g 75 ns
[n g
R4
2
E(l 75 ng

Contlnued on the next page.
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Continued from the precedlng page.

o Standard Values
Parameter Symbol Pins and Condltlons unit Noth
: min typ max’

Serial Clock |tscyc Applles to the microcomputer 650

2 Cycle Interface, See Flgure 5,

? (Applles to the SICK, SOCK

8 and S| plns.)
Serlal Clock (tsew

-§ Pulss Width

g Data sat.up tsg

= | Time .

o .

5 Data Hold tsH
Time

‘g Date Set up |[tpg Applles to the data Input

Eg Time from external DRAM,

-5 : See Figure 6. _

ég Data Hoid toH (Timings between RAS,

o ¢y Fime ' CAS and DO to D7}
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Electrical Characteristics (Ta--SOﬁ to +70 °C. Vpp=4.75V to 5.25V. Vg5=(V, unless otherwise noted)

Standard Values

[

Parameter Symbol Ping and Conditions unit Note
' min typ max
Low Level b RES,INT,PC to P5
Input Current ViN=VSS Input pin with
pull-up resistor

High Level liH SELC,input pin with
input Current pull-down resistor
High Level VoM toH=-0.4mA
Output Voltage

VoH2 ToH=-50uA
Low Level VoLl 1oL =2mA
Output Voltage

Vo2 1oL=10mA

Input Leakage
Current

VIN=VSS to VDD

Cutput—off
Leakagse
Current

loFF

VO=V55,YDD

Input/Qutput
Ceapacitance

Qutput Data
Hold Time

toH

Output Data
Delay

too

Applies’to aud
See Figure

10

pF

ns

100

Output Data
Delay

Micracomputer | Audio Data
1/F Qutput Delay| OQutput Timing

Continued on the

next page.

N,
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Continued from the preceding page.

Paramater

Symbol

Pins and Conditionhs

Standard Values

min typ

RAS "H" Pulse
Width

trp

RAS "L" Pulse
Width

tRAg

Width

CAS "H" Pulse -

tcp

CAS "." Pulse
Width

tCAs

RAS Address
Set up Time

tRS

RAS Address
Hold Time

tRH

CAS Addrass
Set up Time

tcs

CAS Address
Heid Time

tCH

Access Timings for External DRAM

DWRT Pulse
width

tw

CAS-before-
WRITE Set up.
Time

twe

Data Set up
Time

Data Held
TIme

Data output timing for

external DRAM.

See Flgure 8.

{Note) DRAM which has
RAS access time
below 120ns
should be
used,

na

ng

ne

Crystal Oscl
fation

Current, .

Sea Figure 2.

20|

pF

Df,2 18.62MHz external

mA

{Note 2) CM@S medlum J.:urrent outputs 50, SOAK and SIAK

{Note 3} Pu’ "MO& mgﬂl;im current outputs: PO to P5

(Note 4} TTL Ie\tgl oﬁtputs {first group): ASO, AOWCK, LRCKO, AD0 to AB, DO to D7, FS3840 and BCK2

(Note 5) TTL level “dutputs (second group): AOTDF1, AOTDF2, DFWCK, 'ﬁﬁs TAS, rm‘m DWRT and |
DFBCK

{Note 6} L level Schmltt input Dlns BCK1, BCK2, ASI1, ASI2, LRCKI and DO to DY

(Note 7) Schmitt input pins: RES, TNT, SOCK, SI, SICK, 50R{, SIRQ and SRDY
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— Figure 1. External Input clock waveform (OSC1)

LEXTF —»d

— Flgure 2. Crystal osciflation circuit

l 0SC1 oscz |

. Operating Vpp
lower limit

--ov

Crystal oscillators
NR-18 12.288MMz __I
NR-18 16.9344MH2

NR-18 18,432MHz _
—C1 ;’;-cz

Nlhon Denpa Corp.

tlon stabilizing period

- Stable oscll-
| lation

——— Flgure 4. Audio data Input ct;m tio

Transfer bit clock..-.\-.---- ' Y SO, I LY
{ck1y \ ) e SR S
(BCK2) ;

Input data

Q.75Vp0D
Nemrmmemevmrnf e 0,25V0D

e v T 0.75v
input data S| jc ,K ---------- 0 25\.'33

.
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tps|toH
I

Figure 6. External DRAM data Input condition (DREAD = L)———

DO to DT

Transfer bit clock
(AOBCK, DFBCK)

Qutput data
(ASO srd s0 on)

—— Figure 7." Audio data output timing

toDp

Serial clock
(SOCK)

*. Qutput data (50)

—— Figure B, Microcomputer Interface se

—-——-!Flgura 9, Dat

Data signals
{DO to DT}
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7. Program load to the LC83010
- Boot procedure - H
Programs must be loaded (boot strap) Into the L.C83010 {D*SP) from an external control unit (mlcrocomputer)
because its internat program memory conslste of RAMs. The capacity of the program memory Is 320 words x $2
bits.
The procedural fiow to load a 320-word program into the LC83010 from a controlling
in Flgure A-1,

icrocomputer is shown

(1) Reset the entire system (microcomputer and LCB83010) or reset the D7 S
microcomputer. After the DISP g reset, it than enters the Boot mode. .

{2) Transter the program to the D?SP from the microcomputer. The progra :
blt synchronous serial communication mode,

(3) The operations discussed in (2) are repeated 80 times uriti tn
Instruttions from the microcomputer to the DSP is compﬂqte.

(4) The LCB3010 automatically starts the program execution w'e‘n tihe

el » Ll ] R R e o : trolling f;ﬂ&rocornputer----------------1

Reset the DSP,

Boot mode

B bits x 16 data
{4 Instructions)

e mm A m— e m—— - — ey

dsassasas

Ready signal {(every 4 instructlons)

Program R M -—

NO

[RF .

320 Instructions : 7

wmmmmr rran

Next Job
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Flgura A-2 glves the outllna of an example prograrm Boot system.

-

D*spP

Program RAM;:

Handshake signals for
serlal communlcation

32 blite x 320
- SRDY LS
mail box | STRQ
8, Development tool system 5
- Program development flow - :
Development tools are provided to hel
easlly develop application programs § A Code a source e
These development tools are divlded lnto t. epplication program, 5
software support tool group and U i
group. '
The.gsoftware support tool i H
assembler, debugger and simy Check the program for syntax ;
The hardware support tool . errors with the assembler — E
HEX flle generatlon i
Software :
support U :
tool i
Debugger — :
Program evaluation i
with the simulator '
)
x Iy |
Evaluvation of audio E
" outputs with the ICE i
thls e%luat’f&r proc«ess. the delay mamory and :‘::::r:w {a)Evaluation with the iICE [ -
mlcrocbmputer of tﬁe ICE are used. tool only.
Second, stan,_,.-;-" ‘e total evaluation on an {b)Evaluation with the user
application sy’stgm. In this evaluation stage, the application system
AD/DA converters microcomputer, and defay memory
on the user application system are used. Figure A-3, Applications Development Fiow
Figure A-4 sows the antire program development tool ] .
system for the LC83010. . ;
The software tools such as the assembler, debugger, ;
. simulator can be run on an IBM PC-AT compatible : : 1
machine or an AX personal computer. The ICE is also It i i e
. i

controlled by such a host personal computer.
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User application board

AD! DA converters
Mierocornputer
‘(Delay memory N

A

7z

IBM PC-AT/AX compatible Y

personal computer ) !
MBCo985, 17J, 18J
[Aseembler e
Simulation debugger

e

O

O

O

O

(1) Debugger

The debugger Is a softwar :

- Memory Fil Jnatru
This instrugtisn Is

- Move lnstfuc’tlon

These instructhng are used to execute the DSP program and trece |ts operations. The break point

Instructions

e Instructlons

trans'fgr tha data in a specified memory address range to another range,

:o'm a disk file to memory while the rnamory save Instruction allows the
"to & digk file.

truct?ior} Is usaed to convert mnemonics into machine codes.
. The unassgmhie Insgnmtion Is used to convert memory data back to mnemonlcs.
- Emulation fmtﬁucﬁqﬂ control instruction and Break point instruction

instruction is used to set a point where the program execution stops.

Table Major debugger functlong
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(2) Outline of the simulator functlons
The application programa can be tested in the following sequence: £ i
Inputting digltal audio signals to the LCB83010 chip, ‘
Executing a program, ~t
Converting the audlo output into analog signals, and

]
=
]
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3
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o
L+
2
L=}
3
o
o
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-~
=
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2
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=
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b
o]
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2
[ ]
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7. ]
=,
B
A
2]
re
g
)
S
¥
&
b

mater}.
The simulator enabies the above operations on a personal computer.
Flgure A-5 shows the signal waveform measurement.
This simulator has the following thres measurement functions:

2) Frequency characteristics of audio output {AQUT)
3) Impulse response characteristics of audio output

AN L-channel AN R-ohannel AOUT L-channel Af éI" -oha

0.5

Te

=2~
el

Amplitude

k 1.1}



LC83010

3

Time - {msec)
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(3) ICE oqutlina
The In-Circuit Emulator (ICE) provides an operating environment whare the appliication program alr?ady
cheaked by the simulation debugger is executed and then outputs audio signals, The ICE functions can be
divided 'into two: One |s the program sveluation by outputting audio signals onty on the ICE. In this
evaluation method, delay can be produced by the DRAM In the ICE system. The other Is the final program
evaluation by connecting a user application board to the ICE system, In this test metl;nod the interfaces
to the controlling microcomputer and other various periphera! LSls on the appltﬁntldn board can be
evaluated, Flgure A-8 shows the ICE system conflguration for the entlreﬁ"evaluati‘on usl g a user
applicatlon board.

IBM-PC/AX personal
computer

AX —_

A5232C

Audio source

ICE functions
- The {CE has debuggin‘

1‘9
(2) Break funefion s
{3} The egit, “du

i@m bregk”s.'bn the other hand, the edit command Is used to edit the contents of a
ory area Avhen the program execution breaks.
' ind conflrmation : Enables the user to modity part of the program and to check

“fgn emory management facility and so on. For detalls, refer the sections following
sectlon B-&
(b) Unique ICE hardvufare configuratlon
{1) Awudio data input/output : Direct Interface Recalver {DIR).
This function altows direct Input of audlio digitel data. Digital Interface Transmitter {(DIT). This
function allows direct output of 3-channel digital audio data.
(2} DRAM : Delay DRAM for audio signai. 256k (64K x 4 bits) x 2, 1M (256K x 4 bits} x 2
(3) Evaluation function of serial input/output : Z80 microcomputer for evaluating serial input/output.
This control unit makes an access to the D SP instead of any controlling microcomputer to adjust the
sarial input/output operatlons.
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Example application system
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9. instruction Bit Map - _ AR ‘
Tha Instruction bit map Is shown below. Lo

b b b bbb bb bbb bbb bbbhb
31 29 28 2626242322 1918 1615614131211 10

I
OPR gtﬂ.l WR | Mi g AB ALU PT | DP | CP g
{Norma. bqt' L
Instruction}

JPVA - iy M1

{Vectored address
jump Instruction}

AB ALY

oS

RTN RTN | M1 DST
{Return

Instructlon)

LPRT LP M1 DST
{Loop return
Instruction)
SHIFT SFT | M1 Pl sac DST

(Shift
instructlon}

- -
-

JUMP ADDRESS SRC DsT
{Jump

instruction)

CALL ADDRESS SRC DST
(Call

Instructlony’

1D DST -

ate, instructiy

Instructlon Bt Map diagram

tntormation (nchwding mirowt degrama and circuit paramaters) harein i Tor axample only: il i nel guaranteed for volums production.
SANYO balsves miormation herein in woourale and refable, bul no gu arn made o impled regarding ita e of eny infring-
emonta of intellectunl property rights of other righte of third parties,

—t it




