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System Coniiguration

NZC's voice recognition 1S: has been ceveloped with the

gozl of simplifving the normally hichly complicated vecice

recognition process.
Voice recognition consists of an anzlysis process, which

analyzes input voice data, and a recognition process,

which performs matching czliculation of registered voice

data against input voice catz thazt has been analyzed by

the first process. These processes are periormed by two

voice fecognition 1SIs angd an HIC. The HIC (MC-4760)

integrates amplifier, egualizer andéd 2/D converter func-

tions and serves as an anzclog interface.
As for the two voice recognition 1SIs, one is the contrel

LSI {pPD7762) which controls operation of the system and

the other is the calculation ILSI (y®D7761) which performs

analysis and matching calculations using an 8-channel
band-pass filter.

Bv employing the compression DP matching algorithm, the

voice recognition svstem consisting of the zbovementioned

three chips recognizes z maximum oif 128 words of sincle-

word input by & specific speaker with an average recogni-

tion response time of 0.7 sec. and 2 minimum recognition

v

ate of 98% when using a l6K-byte memory.

>

system configuration using a 64K-byte memory accorcéingly
.

ows a maximum of 512 words to be registerec in the

-

S
Fig. 1.1 shows a system coniigurzation.
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B 64 rates (max. 2,600 bps)
_ Character length  : 8 bits
P

aricy : Disabled
° parity check : ODD
' ° Stop bits : : 2 bits

Asynchronous mode

.3 Serizl interface (7762)

N
1=

Since the 7762 is provided with a built-in serial port,
it can be controlled directly when connected to a host

system ecuipped with & compatible serial port.

ﬁw; The serial clock for this kind of I/0 operation must be

————— provided externally. |
A coniiguration example and basic timing are shown in

- Pigs. 2.9 and 2.10, respectively.

1/0 of control commands through the serial port of the
7762 have the following points that reguire special
atténtion. (Refer to Fig. 2.4.)
Input operation (Host to 7762)
After the host system has sent the control commands and
terminator to the 7762, it must also send dummy dztz (00H).
If this dummy datz 1is not sent, the wrong data may be out-
put. (For descriptions of the commands and the terminator,

k - refer to 2.2.)

= Output operation

The 7762 outputs a response (recognition result or error

code) to the host svstem. Unlike the input operation,

dummy data will not be sent. (For details of the response
of 7762, refer to 2.2.)

S1 X7X6X5X4X3X2X1X P X7XEXEX4X3X2XiX @

l
I Terminator l Dummy code !
) T

SAK \ J ‘WL_____ i

Fig. 2.4 Dummy Data of 7762 Serizl Interface and SAK

NOTE: Input of the dummy datz cauvuses the SAK to be low

level,

2-6



(1) Read cycle
i T1 T2 T3
RN R

RO (7762) ] —
| - 1
10/M (7762) | ) |
ACK (8255) i\\ ] ’
. | —
08F (8255) _ I
Ph,_j (8255) <i Uit j>ﬁ_______
.
B,_, (7762) YERTID
INTR (8255) |
NOTE: T1 means 1 machine cycle
(2) Write cycle
T4 T2 T3
|
byt R I T R T A
WR (7762) @f |
10/% (7762) | J | .
STB (8255) P ] |
~ 1
IBF (8225) | i
. / j>________
DB7_Q) (7762) \ ouT
»
Ph,_p (8255) {1y
INTR (8255) ]

Fig. 2.6 Basic Timing of Parrallel Interface (8255)



(1) Read cycle

8251"‘7762 T1 T2
|

d’out -—J l___I U ]_f

T3

- ABue g c/D X 1/0  Address X

10/M / ' \

mo T /—
CS ) /

‘ o
y 0,_g (8251) — o |
£ m s
0B;_ (7762) <{ IN )

(2) Write cycle

82517762
71 | T2 | 713
byt o L ]
- 4 MByc_ge OO | 1/0 Address yL
10/M / . \
WR \ A
CS \

DB

: {
7-9 A\

=
ouT - >—
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(1) Serial Input Host system to 7762

SCK / 6 5

SAK

Internal _ &
T
bus

NOTES: # indicates the data transfer inside of the 7762.

will be the status of the last output. This
* becomes 0 immediately after the reset operation.

Fig. 2.10 Basic Timing of 7762 Serial Interface.
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Table 2.1 pPD7762 Command Summary

Command Neme Command -Format- 1 Bvte 41

INITIALIZE 00H, OFFH 2

LEVEL ADJUST 01B [Bank No.) [Bank No.) 6 max.
[Bank No.] [Bank No.] OFFE

TRAINING 02H, Record No. [Syntax No. 5 max.

) word reject value] OFFH
RECOGNITION 03B, (syntax wNo.]|[ ) 33 maX.
: [Syntax No.) OFFE

SECOND DECISION| 0£4H, OFFEH 2

BOT START 05B, OFFH 2

DOWN LOAD 06H, Registration No., &FFH, No. of
Parameter parezmeter

: + 3

UP LOAD ; 07B, OFFEB (Used with DOWN 2
LOAD in & peir.)

CBANGE REJECT 08BH, Word reject value, OFFH 3

LEVEL

MEMORY TEST 08B, OFFH 2

BANK SELECT OAE, Bank No., OFFH 3

TIMER SET OBE, Timer vazlue, OFFE 4

WORD REJECT 0CH, Record No., Word reject L

' value, OFFH

ARO SET ODH, OFFBH 2

LOAD DATA OEH, Address, No. of data, - 10 + No.
OFrE, date, , Cezte of cata

EXECUTE OFH, Adcress, OFF:h i 6

NOTES: 1. OFFH: Terminator

2. The items enclosed in brackets ([ }) .can be omitted.

2-14
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MC-4760 -and analvzed bv th
pPD7761.
°® In accordance with the record MNo.,
" the registered voice pattern and
the representative datz are set in
the table and the syntax No. and
) word'reject vazlue ere entered in

the dictionary.

* Syntax No. and word reject value
{\_ ' are used during voice recognition.
Output code: 00H (acknowledge): Normal completion

A1l other outputs are error codes.
NOTE: See System Configuration Drawing Fig. 2.12.

(4) RECOGNITION

‘ Command format: 03B [syntax No.] [svntax No.] [---]
OFFH '
0 < syntax No. < 128
However, the maximum number of svntzax

Nos. that czn be set is 31.

Eg : If syntax Nc. is omitted, 0 is
ey ' assumegd.
Function: To input voice datz, perform DP

£

matching calculations against the

registered voice petterns and output
S

stem.

< wn

the result to the host

® Voice datz is input through the

MC-4760 and analysis is performec by
the pPD7761.

©

DP matching czlculztions are per-
formed to compare the input voice
pattern sczinst each oif the
registered voice patterns with the

specified svntax No(s).

2

16



(5) SECOND DECTISION

. Commznd format: 04Y, OFFE

Functionz To output the registered voice pattern
. found to have the second smallest

distance £rom the input voice pattern.

Valid only after execution of

. RECOGNITION commanc.
butput code: 00E (Acknowledge): Normal completion
After output of the acknowledge code,
the record No. and the distance will
‘ _' - be output.

( Any output other than the acknowledge
code will be an error code. Bowever,
in the case of error code 0AH, record
No. and distance will zlso be output.
In all other cases, only the error’
code will be output.

(6) HOT START '

Command format: O05H, OFFH
Function: To initialize 211 elements of the
chip set svstem except the memory.
°® Initializes serial ports 8251 and
8255. | |
;é;. - * Resets . the 771861, A
° Initializes the gain of the MC-4760.
Output codé: 00B.  (Acknowledge): Normal cdmpletion
Anv other output will be an error code.
(7) DOWN LOAD
Commangd - format: 06B No. of registered patterns, OFFE,
pa;ameters
1 < No. of registered patterns < 128
Parameters are described below.
Function: To load the registered voice pattern
data from the host system to the
current memory bank.
° Erases the registered voice pattern

data in the current bank -memory.

2> T, T o
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(12)

(13)

(14)

Output code:’

TIMER SET

Command format:

Function:

Output code:

WORD REJECT

Command format:

1

Function:
Output code:
ARO SET

Command fdrmat:

Function:

Output code:

LOAD DATA

Command format:

005 (Acknowledge): Normal completion

Any cther output will be an error code.
OBB, timer wvalue, OFFH
Timer value in 2 bytes is transmitted
in the order of low- to high- order

bits. 12 bits are effective.

To set & -value in the timer of the

7762 ané to activate the timer.

° The timer is a 12-bit down counter
and counts at speeds of £4yuS to l6ms,
with & resolution of 4yS. Causes

“the output of a2 time-out signal
from the TO terminzl of the 7762.
O0OE (Acknowledge): Normal completion

Any other output will be an error coce.

OCH, recorc¢ No., word reject value,

OFFH

To set the word reject value for the
specified record No.
00H (Acknowledge): Normal completion

Any other output will be zn error code.

ODE, OFFBH .
A data setting commznd to be used

for the record/reproduction board
(PC-8012-04).

° Outputs D, P, R and E.

00B (Acknowledge): Normal completion

Any other output will be an error code.

OEB, aCCress, No. of data, OFFE, date
adéress an¢ No. of date are input in
units of 4 bvtes. The £first 2 bvtes
input the low byte.and the next 2

bytes, the high bvte, -respectively.

N
|

20



to set very strict conditions for recoagnition of z sincle

) - worG {(a code word, Zor example,) so that it will onlyv be

recognized when it

(1)

is carefully and accurately pronounc

2.2.4 Parameters for UP LOAD anc DOWN LOAD
Input of UP LOAD or DOWN LOAD command enables I/0 of

registered voice pattern data with the host system.

The UP LOAD commeand, outputs the acknowledge code, and

then causes output oi the No. of registered voice pat-

terns, reject value table, record No., dictionary table,
. registefed voice pattern teble, extraction table, and

é:- _ next recoré No., in the above order. This operztion may

- be repeated as many times as the number of

data.

the registered

Input of the DOWN LOAD command, on the other hand, after

outputting the acknowledge code, causes the reject value

table, record No., dictionary table, registered voice

table, representative data table, and the next recor

@ No.
to be output in that order and this output mav be repezted
for each registered voice pattern.
* Reject value table .............. 2 bytes '
Record M. swsvesssamssinnsvsssss 1 DYLE .
j; ' Dictionary table cscsssesversrrnse 6 bytes L**

Registered voice pattern table .. 64 byvtes (16 frames)

Representative data table ....... 16 bvtes (16 frames)

output of items marked ** may be repeztecd¢ for the number

of registered voice patterns.

* Reject value table referred to here is for the bank

reject value.
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3. System Conficuration

This chapter describes the features,

. terminal connections

and functions of the yPD7762, uPD7761 and MC-4760 chips

which make up the voice recognition chip seit system.

Brief explanations of the memories and clock are also
presented.

3.1 uPD?762

3.1.1 Introduction

A . The yPD7762 1s the control ISI of the voice recognition
chip set ané periorms interfacing'with the host system,

receives commands from the host system, performs memory

management and controls the uPD7762 and MC-4760.

3.1.2 Features

° Control 1ISI for the voice recognition ISTI set.

©

Connectable to an external memory of 64K bytes max.
(addresses 1000B to FEF7FR) '

pPD8255 interface port (fiixed I/0 addresses)

° yPDB251 interface port (fixed I/0O addresses)
Built-in serizal interface
k . Built-in clock oscillator

e zlso possible.)

(external drive (1 to 4MBz)

° N-channel MOS
5V single power supply

64-pin QUIP plastic packzge

(¥9)
1
V—



3.1.4 Terminel Ifunctions

(1} DBy te DBy (Dete busj 3-state input/outdut
8-bit bidirecticnal data bus.
Output becomes high during input mode and rese:

operation.
(2) ABg to RB]s5 (Address bus) output
16-bit address bus for setting memory and specifying

I1/0 addresses. Memory addresses are from 1000H to
FF7FH. '
(3) SAK (Serial acknowledged) output
Outputs data transier status when the serial port is
':i(:: - used. '
(4) SCS (Serial chip select) input
This pin should be connected to the GND terminal when
the serial port is used.
(5) 1I0/M (I/0 or memory) output
This bin outputs low level during memory access; at
all other times, high level 1is output.
(6) ATC(o - ATCs (Attenuator control) output
Output signal for control of the MC-4760
(7). SELO, seELl (I/F Select) input

attenuator.

Input terminal for selection of the external interiace.

SELO SEL) I/E

( - 0 U pPD8255 parzallel

e | 0 | 1 pPD7762G serial
: ' 1 1 . pPD8251 RS-232C

(8) MMO, MMl (Memory mode) input

Input terminal for specification of the memory aresz

MMO MM1 Memcrv aresz
o 0 64K bytes
0 1 16K bytes
1 0 32K bytes
1 1 48K bytes

(9) OBF, IBF input
When the uPDB8235 is used, these terminzls are usecG
for input of contrcl signals C3F and IBF from the

uPDB255, anc zre left open wnhen yPD8255 is not usec.

3=3



(20) RE (Refresh .enable) output

Output terminal for refresh enable when using ths

DRAM in the pPD7762G memory. While this signal is
high level, the memory of uPD7762G will not be

accessed.
(21) WAIT input

Input terminal fo

|

wait signal when using the slow

R2M in the memory. The wait signal is checked at the

end of the T2 cycle and if it is low, the wait cvcle

(Tw) will be repeated until it becomes high.

(22) C.G. (Contact ground) input

e This pin is connected to the GND terminal

(23) DORQ (Data output reguest) input
Input terminal for data transfer reguest signal irom

the pPD7781. When this signal is high, the 7762

receives datz from the 7761 via. the data

(24) HST (Hot start) input

bus.

Input terminal for hot start request signal from .the
hardware. After detection of the rising edge, if hich
level on this signal is maintained for 4uS (4MEz
clock), a recguest signal will be assumed.
(25) Vec

+5V power supply.

- (26) GND '

....... Oov

3.1.5 Reset operation of 7762

When 2 low level signal 1is app

|-
[

& to the RESET terminal
for more than 4uS (4MHEz clock), internel reset of the

7762 will be performed. After reset, the 7762 will periorm
the following operations.

° outputs a high level signal to the RST terminal for at
least 3 clock pulses to reset 'the 7761.

Performs mode setting of the 8251.

Reads the dummy data in the P2 port of the 8255 and
initializes the timing with the 8255. (Mode setting of ¢
8255 must be complete before timing can be initializec.)

Sets the seriz) port of the 7762 in the input moge.

3=3



3.1.10 7762 clock sicnal cenerator:

The clock signal for the pPD7762CG is provided either by
the internal crystal oscillator circuit or by an external
clock signal generztor.

The circuit examples for internal and external clocks
are shown below.

(1) Internal clock circuit (reference)

. X2l 4MHz
xi =2l 4MHz
‘%COP )
- 2
L1 w7
X2 i
:sz

(2) Externzl clock circuit (reference)

’ £MRzZ Clock
X3 oenerator

x2 p—




(i) Memory.read

(From memory to 7762)

A . T2 Ty* o T30 Tty

N l N | T "
b —J L L L L1 LI
AB1s_g X ' ADDRESS - X a
mw \ ' an <
10/M .\ /
DB, _g —{ IN )
WAIT \ /
Mo L [
Memory write (From 7762 to memory)

'\A T1 _l‘ Tz L‘ Tig™ | T3 N T

r o r T an
b ] L L L L L
ABic g X ADDRESS X
WR \ /
10/M 1\ /

/ O\

DB,_; < ouT )
WATT \ /
wmo L |

NOTE: *Input the wait cycle when a slo~ memory is
being used.

Fig. 3.2 Access Timing of Memory

=8
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pPD7761

.2.1 Introduction
.

The yPD7761 performs calculation
of voice date, matching calculzati

terns against registered voice pa

.2.2 77€1 features

process such as analysis

on of input voice pat-
=

and so fcrth.

° Anzlysis and matching cazlculation processor for the voice

recognition LSI set.

the data bus using a handshazake
Voice anal&éis is performed by
filter. .
Control is by 16-bit mode code
SBuilt-in serial port for input
Pixed'I/O a2ddresses (as viewed
Clock signal frequency: 8MEz ~
N-channel MOS

°© +5V siﬁgle power supply

°" 28-pin DIP ceramic package

w
|
)~
[

Data communications with the 7762 zare performed

signal.

through

an 8-channel biguad digitezal

from

the

of vcice

from

1MBz

the

7762.
data from MC-4760
7762)



S

2.4 Terminzl fuvnctions

(1) Dg ~ D7 (Data bus) 3-state 1I/0
8-bit bidirectional data bus for i/0 of datz andé
mode codes with the 7762.

(2) Ag (Addéress select) input

Input terminal used to select between access of the

data register (DR) and <the

status register (SR)
of the 7761.

When Ap is 0, DR is selected and when 2g is 2
selected.

(3) CS (Chip select) input
When this signal is high, Do ~ D7 are enabled for 7/0, 

(4) RD (Read) input '
Read control signal used when reacding the contents of
either DR or SR. »

(5) WR (Write) input

rite control signal used when writing to DR.

(6) DORQ (Data output reguest) output
Output signal to reguest data transifer
7762.

from the

(7) DVI (Digitized voice input) input
Input for voice data after it has been convertied to
8-bit digital data by MC-4760.
~.(8) CG (Contact ground) input
Connects to GND.

(9) SMPLO, SMPL1 (Sampling clock) input

Inputs terminal for A/D strobe signzl. Signzl input
is 10 KBz sampling clock; normelly, this is the
reverse phase of the signal input to the SMPL ter-

minal of the MC-4760.
(10) SCLK (Serial clock) input
The reverse phase of the signal input to the CLK

terminal of the MC-4760 is input. This signel 1

n

synchronized with that clock and provides timin

(9]
rh
9]
L3

the input of voice data from DVI.

(11) RST (Reset) Input .
Input terminal for reset signal *o initi

ic

internal system of the yPD7761D. To initizlize the

3=-13



input of a mode code from the 7762, the

The 7761 is first.synchronized with the SCLK

(seriel clock) signal; 2-bit digitized vcice dat

m

from the MC-4760 is then input to the 7761 <hrou
the DVI. terminal.

h

Q)

The freguency of the voice cata input is analyzed
by an 8-channel digitzl filter and the power is
calculated.

After all analysis processes have been completed,
the 7761‘sends a DORQ sicnal to the 7762, indicat-
ing the end of the process.

'Throughwthe datz bus, .the 7761 then sends a 2-byte

code (GOH) to the 7762 which indicates that the

[

.result to be output is that of the analysis

process. (The code is sent starting from the lower-
order byte.)

Then, power data and data for CH1l to CHB is sent,ﬁo

the 7762 in units of 2 bytes in the order of the
lower—-order byte to the higher-order byte.

Whén the data transmission is completed, the 7761
will re-enter the WAIT state,; and wait for input
of the next reset signal from the 7762.

(4) Matching calculation mode (mode code = 8xxXR)

When the 7761 is set in matching calculation mode by

following

operations will be performed.

° The number of frames of input voice pattern data 1is

sent from the 7762 to the 7761 as 1 byte of data.
Input voice pattern data (4 bvtes) and representa-
tive data (1 bvte) are input from the 7762 for the
number of frames of voice data.

Number of frames of registered voice pattern date
is input from the 7762 as 1 byte of data
Registered voice pattern (4 bytes), cutoff para-
meters and representative data (1 byte) are input
for the above number of frames.

Matching calculation will be performed for the two

sets of data (input and registerecd voice patterns).



The vcice data sent from the 4760 to the 7761 throuoh
the DVI =terminal of the 7781 is svnchronized with

-

SCLX. Although the data frcm the 4760 normzlly flows

to the DVI terminal of the 7761, the selection of
whether or not to accept dztz is macGe internally at

the 7762.
For input timing for serizl data

, refer +to the sec-
tion on the MC-4760.

3.2.8 Seriaf clock and reset of 7761 and 4760

Seriel voice data input to the 7761 from the 4760 is
svnchronized with the serial clock input to the SCLK

terminal of the 7761 and the terminal CLK of the 4760.

Therefore, when the 7761 is reset, it is also necessafy

to reseit the .serizl clock at. the same time. If this reset

operation is not performed, normal data transmission may
not be possible.

3.3 MC-4760

3.3.1 Introcuction

w

w)

The MC-4760 is an integrated voice input circuit designed
to periorm optimum analysis of voice band signals. Voice
signals are input from a microphone or a tape, amplified
anG ecgualized. They are then converted from analog to
digitzal signals by the A/D converter and output as serial
data. Furthermore, -the built-in digital attenuator

enables the 7762 to perform gain adjustment.

(AN}

Feztures

IC performs analog interfacing for the vcice recogni-
tion LSI 'set.

Built-in varieble amplifier with external resistor
Built-in egualizer

8-bit TTL control digital zitenuator incorporeated

°© g-bit A/D serial output (MS3 Iirst)

Built-in lowpass £filter for elimination oi foldover

noise

~J

w)
|
=
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3.3.3 MC-4760 Terminal connections

MC-4760 pin connection

MIC INo——=1 - 24-—CLINE IN
LOV0 o=—7 | 23— LPF OUT
CLK O3 22— G ADJ
SMPL o———+ 4 21 =0y __
N.C o—5 20 —— GND
A |
GND o——— 6 19 e—o V+
V- o0——=7 (LSB) 18 [=——o ATCD
N.C o——38 17 fe—— ATCI

\Ne]

LT o - e— 16 Fe———0 ATC2

A :QUT O=——10 _ 15 =0 KTC3
ATC7 o——— 11 (MSB) 14 ~—0 ATC4
ATC6 o—1 12 13 [« ATCS
:;".:(\
Top view

N.C: Non connection

- * DVO: Digital Voice Out



‘For voice input from & tape. Input impecance: 10K

2

rry

L outT (

owpass filtar output) output
n

terminal for the analog signazl immediztely

L
Obserwvziio
before A/D conversion. Do not connect the load to this
termineal.; ‘

LINE IN (Line input) input

Maximum input level:'+_0.60_P
(when sin wave cezlculation: EQL AMP: 20d4dB, Attenuator

valve: 7FH)



3.3.7 Others

(1) G ADJ
h .Ehé'b ADJ-ié;ﬁiﬁél is an external gesistance terminal
which determines the gazin of the variable amplifier

in the MC-4760. The relation of the exiernal resistance

to gein, and the mounting methoc of the resistor are

shown in Table 3.1 and Fig. 3.4, respectively.

Table 3.1 -Changes Effected in Gain by External Resistance

LResistance (@) | Gain (dB)
Open ‘ 0.6 Gain is obtained by the
# : , 1100 10 iollowing formula.
| 505 15 |
1 258 [ 20 (4.3)2 , ¢ ¢ y
\ 138 25 G=20 {log — & | + 1.9
L 15 % 30

where:
G: gain (G&B)
R: resistance (KQ)

x

Do not use a resistance oif less than 750Q.

) ' " G ADJ 1 .
. . MC&760 ——O—AM- ANV
R 750 .

Fig. 3.4 Connecting Zxternzl Resistor

~23

w



m
ks

(!
v
Q
Q)

able 3.2 ATC “zlue anc Output Volx

ATC value ("EX)\ Output voltace (V) !
FE ~Vger (259) i
256 |
81 ~-Vgep (129)
| 256
80 ~Vgppp (1281 = - .1 Vpep
' 256 2
TF ~Vrer (121)
: 256
256
R0 ~Vger (0) =0 -
256 ° .
i
VREF = Input voltage to internal attenuator

1LSB

(2-8) Vggp

(3) MIC input amplifier and A/D converter

The eabbreviation 'AMP' in the block diagram in 3.3.5
denotes the MIC input amplifier, which is used to
eamplify voice signals as they are input from a micro-
phone. The specifications of this amplifier are as
follows:

Gain : 403B )

Input impedance: 1XKQ

Bang : BPF pi 1D0Ez ¢
The A/D converter is used tO conver:t v
input from & microphone or tape into ¢
The ratings of the A/D converter cocnio

standaras.

w
|
o
wm



(5)

Czutions 1in using memory
Although both SRAM ancé DREM memories can be used, the

memory capacity must be large enough to derive the

bank configuration cdescribed on the preceding page.

There are difficulties involved in the adoption of
commercially availedble memories in that the read

cvcle of the 7762 is-very fast and the minimum celayv

time until data read begins after the RD signal

becomes high is only 350ns. Therefore, it is necessary

read cycle (this will
result in a delay time of 850ns.).

to insert one "wait" in the

In comparison, the

_write cycle does not reguire the insertion of any

a2it time. Timing czlculations are based on CLK of

=N 3

b

tHz and ¢out of 2MHz.

~ |
10/M P
RD [:::: [ PR
' D Q ¢
PD 7762 |b |
WATT §
o

ig. 3.5 Circuit txample to Generate One "Wait"

in Read Cyvcle



4.,

Specificeations

uction

e recognition system comprises three LSI chips:
, wPD7761 ané MC-4760.

etailed specifications for each chip are presented



AT Charactensuics (Te = —10 = +70°C, Vg = +5.0V=16%)

tock niming:

- Parameter \ Symbol ! Conditicns i BTN " MAX. ! Unit ]‘
Xi - Input cycle time I icyx : ! 227 l 1000 ‘ ns {
X1 Input low pulse width f . X XL ' | 1063 l I - ]
%1 Input high pulse width U XH . 105 I | fis l

¢OUT Cycle ume icye ! 454 I 2000 ‘ ns

E oOUT  Low pulse widih lool | 150 | l ns

0OUT Hich pulse width ToaH W 2 150 % l ns

oOUT Raise/tall time Traaf l ‘ l 40 | ns

Read/write operation :
Pararr:.exer Symbol l Conditions ] MIN. l MAX, I Unit }
P D L.E.— 6OUT L.E. . the | 100 | n |
B Address (ABO—15) — Data input 1ADI . 550+500xN l ns 1;
RD T.E. — Address tRA ) 200 ‘ i ns 1
- RD L.E.— Data input -~ -~ - - 1RD : 250+500xN i ns !
RD T.E. — Daiz hold time 1RDH ‘ 0 l ns }
RD Low pulse width 1RR 1 850+500xN l ! ns 1
RD L.E.—~ WAIT L.E. LRWT 450 ! ns i
Address (ABO—15) — WAIT L.E. tAWT1 650 ‘ ns
= WAIT Setup time (for gOUT L.E) TWTS 230 ' ns :
WAIT Hold time (for ¢OUT L.E.) TWTH ) ! 120 I ns |
== m T ]
RE — RD L.E. 1MR 200 ] | ns
RD T.E.— RE 1RM ; 200 l ! ns
= (e 1CcYye = 500ns

10/ — RD L.E. tR l 200 | | n

RO T.E.— 10/M 1R | 200 i i ns

#OUT L.E. — WR L.E. 5 Tew ' 40 | 125 l ns

Address (AREO—15) — ¢OUT T.E. lag - 100 ‘ ns

Address (ABO—1E) — Datz output 1ADZ 450 ! B | ns

Da:z output — WR T.E. Tpw : 600+500xN I} l ns

WR T.E. — Datz siable ume twD . : iZ0 l - l ns

Address (ABO—15) — WR L.E. AW ] 400 ! I ns

WR T.E. — Address siable time TWA l ) . 200 % ‘ ns

WFR Low pulse width Tww ) 600+500xN % l ns

1O/, — WR L.E. Lw ; £00 | | -

WE T.E.— IOV Twi E 250 | ns




Timing of icye-dependent bus parameters

Parameter l Formula l MIN./MAX, f Unu
T (1/5) T | o oMne
TaDr ' . (2/2+N) T—200 |  MAKX. ! ns
Vg (1/2) T=50 1 MIN. | s
1RD (1+N) 7-150 ’ l MAX. | ns
1RR (2+N) T—150 i MIN, \ ns
TRWT (3/2) T-300 I Max. | ons
T AR (2) T-350 MAX. I ns
tex (1/2) T-50 VTR
ae (112) T-50 i, | e
4R (1/2) T-50 MIN. ns
1Ry - {1/2) T-50 MIN. ns
Tow l-1/4) ¥ MAX. | ns
16 (115) T MIN. ns
1aDZ T-50 MIN. ‘ ng
Tpw (3/2+N) T-150 MILN, ns
twp (1/2) T—100 MIN. ns
TAW T—‘!OO MIN. ns
tWA' (1/2) T—-50 MIN. ‘ ns
Tww (3/2+N) T—150 MIN. \ ns
Tiw T MIN, ns
w) (/2T MIN. as
NOTES: 1. No. ot wait states
2 T=icYe



VS, +

muxu 'Hﬁ _

S

Serial operation

i

::mp

HAA

11—

AVS

0S

- IS

AIS

4-7
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AC characteristics

) (Ta = -10~+70 °C, VCc = +5.0 V %5 %)
Parameter Symbol | Conditions MIN. |[TYP. | MAX. | Unit
CLK cycle time by 122 1000 | ns
CLK pulse width éD 60 ns
CLK rise time ér Voltage at timing 10 ns
-| measured point
CLK fall time 6f 1.0V & 3.0V 10 ns
AO’ S set time for RD - the 0 ns
AQ; CS hold time .for RD tRA 0 ns
RD pulse width ter 250 ns
Data access time for RD tRD 150 ns
B C_ = 100 pF
Data float time for RD tDR‘ 10 100 ns
Aq, CS set time for WR tAw 0 ns
AQ, CS hold time for WR tun 0 ns
WR pulse width o 250 ns
Data set time for WR tDw 150 ns
Data hold time fbr'Wﬁ th 0 ns
RD, WR reset time toy 250 ns

(Continued next page.)




-Timing diagram (7761)

Clock 1 éCY

CLK

Read operation

/
. X
AN o >l £
A trr RA
\
RD
tDR ,
tRD
Dg-7
Write operation
Aﬁ,'f§ lf
Je—ta o
_ WW -
WR
. Lo ot

4-11



)'»A.:

MC-4760 ~

Absoiute maximum ratings (Ta = 25°C)

A——

( Parzmeter .Svmbol l Conaoitions { Raunc ' Unit ﬁ‘
Power sBpry veliags Vee | | -0.3~+70 Y J
Fower supply voliaoe v+ 1 —0.3 ~+18.0 : v |
Power suppiy voitaoe V- ‘ 5 —12.0 ~ 40.3 ; v
Dipital input terminal voltage Vit —0.2~ Ve +0.2 | Y !
Current consumption Py 1000 l mwW
Operzatling 1emperaiure To'pl —20~ +75 i e
Storage 1emperature Tslg —40 ~ 485 l ‘c

Recommend operating range ;

Parameter Symbol MIN. | TYP. l" . MAX, [ Unit
Input high voltaoe ViH 2.0 1 3.0 Vee i \Y
Input low voltage ViL 0.0 ' : 0.8 l \Y
Clock frequency feLk 1.8 20 21 l MH2
Szmpling sianal frequency fsmeL- 9.5 ‘ "10.0 11.0 ‘ “kHz
Mic input impedance ZINM 0 600 l 1000 ! Q
Line input impedance Z\NL 0 1000 © 2000 { Q
Power supply voltage “Vee 4.75 5.00 £.25 { Y
Power supply voltace 1V 41 11.40 12.00 12.60 l v
{rating: 12V} =" 3

e s | v

Electrical charscteristics {Tg = 2523°C, 1V=1 = 12V=5%)

Parameter Symbol I Conditions ‘ MIN, TYP l MAX l Unit
MIC IN input impedance ZMIN l Vin = * mVims, f = 1kHz 850 1 1000 ’ 1150 | a
LINE IN input impecance Z N ViN = * mVems, f = 1kHz ' 8.5 10.0 11.5 k0 .
MIC IN non.-dinouion input voltage VMIN RGA,;J == {= 1kH2 120 l mVp-p
LINE IN non-distortion input voltzge” | Vy Rgapy==.f=1kHz 12.0 'l I! Vp-p
MIC IN min. effective input voltaoe VMIN min | RGAPS =75.00, 1= 1kHz 2.0 ‘ ‘ m\p-p
LINE Il;' min. efieclive inputl voltaope Vi N min |ATC 7-g = FFH, Vi prp = 5.0 Vp 5| 200 E I| ! mVp-p
Apu; Max. OUTPUL voltape VaouT R = 10kQ I 5.0 ‘ ! Vp-p
LPF oyuy max. ouiput voliage VLPFO R = 100xQ I 5.0 ‘ l Vp-p
LPF out noise voliage Vs A Ry = TDDkQ:‘RGALPJ =750 I 3.0 l mVp-p

- o V;N'E)V,A;(—Z- F—FH i i -!

A
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Registered
Outline of

Example of

APPENDIX

Voice Pattern Data Format
DP Mztching Method

System Configuration (Circuit Drawings)



(1) Dictionary

— Registered voice pattern registration flag

, (1 ... Registered, 0 ... Non-registered)
X . — Syntax No. (008 t0 0O0H)

— Length of registered voice pattern
(No. of frames before compression)
Matching window
— No. of registered voice pzttern frames
(after compression)
Reject value

Record No. [ MO[SN | I ["w | K |RJ

~n

‘ x 128 entries per memory block
128 : '

(2) Registered voice pattern

CH1 CH 2?2 CH 3 CH 4 CH 5 CH 6 CR 7 CH 8
4 bits| ] |4 bits
byte
&
Record No. 1 i * : B
Z
3
! i ! ! ] ! | i
128 ] i [ L 1, 1 J{ J
1st frame 2nd frame 16th frame

(3) Representative data

1
byte
6

Record No. 1

2

3 )

: : ] ) ]
128 | | N
— — 22 "
1st frame 2nd frame 16th frame

Fig. A.1 Registered Voice Data Configuration

A-2



A(t)

B(t)
(a) Before matching TA TB B'(t)
BI I(t)
A
A(t)
B'(t)
| -
(b) Linear Matching TA
4
A(t)
BI |(T)
o >t
(c) Non-maztching TA

Fig. B.1 Distance between Two Pattern of Unequal Length

A-4

. Registered voice

pattern

. Input voice pattern

.. Linear voice

matching pattern

. Non-linear voice

matching pattern



This can be expressed by the following formulea.
i

D(A, B) = min. [Z6(i, 3)]  ..... (2)

j = J{i) )
In this formulea d(i,j) represents the distance lai ~ bj
of the vectors between ai and bj. The symboi "min." denotes
that a value enclosed in the brackets | ] will be mini-

mized by the function J(i).
The DP (dynamic programming) method is applied to resolve
this kind of problem.

By performing graduated formula calculation with DP

method on the i - j plane as shown in Fig. B.2 under the-
initial conditions g(l,1) = d(1,1), the distance between
patterns A and B, D(A, B) can be obtzined as D(A,B) =
LI}, ‘ | ’

. _ gli-1,3)
G(i,j) = d(i,)) + min. }g(i-1, j-1) cnwa s Laj

gli~l,3—-2)

The matching window in Fig. B.2 prevents.unnecessarily
‘flexible matching and reduqes the calculation loead.

The function of the DP matching method is, as can be
seen, to model the fluctuaztion of the time axis by using

mapping function (ji) and to calculate the simplfied

problem.

-In comparison with conventional linezr matchina methods
R % ® o * = &N xe e f

the DP matching method reduces the erroneous recognition
rate to 1/4 £0_1/7 ahé:dramafically improves the
operating precision.

However, since its calculation load 1is very lerge, a
special processor is reguired to perform reel-time pro-

cessing.
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History of Modifications

Modifications

Preparec¢ by Mr. Tanaka crn March 8, 1982
Prepared by Mr. Tanaka on June 5, 1982
Prepared by Mr. Ikeda (NIMS Software
Div.) on August 31, 1982

Description of the MC-4760 added to
system configuration.

Descriptién of memory configuration,
diagrams and drawings concerning the
system added to the functional configu-
ration.

Section on external interfaces
established independently.

Description of command fuﬁctions
established indépendently and simplified.
Diagrams and drawings concerning the
system added.

Description of the 7762 rewritten
focusing on external interfaces and
signals within the system.

Terminal names modified; names and
explanations of terminal descriptions
modified. i
Descriptions concerning initial opera-
tion and basic timing added.
Description of- the 7762 focusing on the
cvstem level added.

Terminal names; names and explanations
of terminal descriptions modified.
Description céncerning the initizl
operation of the 7761 added.
Description concerning datz I/0O andé
clocks adaed. .
DescriptiohAof the MC-4760 entirely
modified.





