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1. System Conf~guration 

t~2C's voice recognition LS!: h2.s bee':l ceveloped ... ,, ith the 

goal of si~pli:ying the no:::7:1ally highly complic2ted vcice 

recognition process. 

Voice recognition consists of an analysis process, which 

ar.alyzes input voice data, and a recognition process, 

which performs matching calc~lation of regi~te=ec voice 

data against input voice data that has been analyzed by 

the first process. These p~ocesses are performed by two 

voice recognition l.Sls and an RIC. The RIC (MC-4760) 

integrates amplifier, equalizer and ~JD converter func­

tions and serves as ~n 2.nalog inter~ace. 

As for the two voice recognition l.Sis, one is the control 

LSI (µPD7762) which cont~ols ooeration of the system and 

the .other is the calculation LSI ( µ?D7761) which perfor.ns 

analysis and matching calculations using an 8-c~annel 

band-Dass filter. 

By employing the compression D? matching algorit~~, the 

voice recognition system consisting of the abovementioned 

three chips recognizes a max~mum of 128 words of single­

word input by a specific soeaker with an average recog~i­

tion response time of 0.7 sec. and a minimum recognition 

,rate of 98% when using a l6~-byte memory. 

A system configuration usi~g a 64K-byte memory ac~orcingly 

allows a maximum of 512 words to be registered in ~he 

system. 

Fig. l.l shows a system configur-c.tion. 
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c Bc.ud !"ate : 64 :::-ates (mc.x. 9,600 bps) 

° Chc.r:-ac~er length ____ 8 bi ts 
0 ?arity Disc.bled 
0 Pc.:::-ity check ODD 
0 Stop ::iits 2 bits 
0 Asynchronous mode 

2.1.3 Seric.l interface (7762) 

Since the 776~ is provided wit~ a b~ilt-in serial port, 

it can be controlled directly when connected to a host 

system equipped with a compatible serial port. 

The serial clock for this kind of I/O operation must be 

provided externally. 

A configuration example and basic timing ~re shown in 

Figs. 2.9 and 2.10, respectively. 

I/O of control commands through the seric.l port of the 

7762 have the following points that require specic.l 

attention. (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 d<:.tc. (OOH). 

If this duramy data is not sent, the wrong data may be out­

put. (For desc::-iptions of the commands and the terminator, 

- refer to 2.2.) 

Output operation 

The 7762 outputs a response (~ecognition result or error 

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

du..rnrnv d2tc. will not be sent. (For detail5 of the response 

of 7762, refer to 2.2.) 

SI X7X6X5X4X3X2X1X X7X6X5X4X3X2X'1X 

l· 
}erminator Dummy code 

SAK 

Fig. ~.4 Dummy Data of 7762 Serial Interface and SAK 

NOTE: Input o: Ll-ie .duro..'"!"ly data causes the SAK :o be low 

level. 
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DB 7 _ ~ ( 77 62 )-----<( ____ o_u_r _ ___,)f-----

PA7 _ 0 ( 82 55) -------<( Hl )--------

INTR (8255) 

. . 
Fig. 2.6 Basic Timing of Parrallel 1nterface (8255) 
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(i) Serial Input Host system to 7762 

SCK 

SI 

SAK 

· Internal 
bus 

SCK 

so 

SAK 

Internal 
bus 

• 
.u u 
n n 

(2) Serial output 7762 to Host system 

u 
Ti 

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. iO Basic Timing of 7762 Serial Interface. 

2-12 



Table·2.1 ~?D7762 Command Summary 

Com.."Tla n d Nc.ne I Command · Forme. t · Bvte 

INITIALIZE 001-l, OFFH 2 

LEVEL ADJUST OlH °[Be.nk N:::>.) [Bank N:::>.) I 6 max. 

l [Bank No.) [Bank No.] OFFE 

TRAINING 02R, Record lb. [Syntax No. 5 max. 

word reject value] o·FFH 

REC ex:; NIT ION 03H, (Syntax No.) [ ) 33 max. 

[Syntax No.) OFFH 

i ... SECOND D.SC IS ION 04H, OFFH 

1 
2 

ROT START OSH, OFFH 2 

. - -
I 

DOWN LOAD 06H, Reg i st r a t ion NJ.' &FFH, No. of 

Parameter parameter 

+ 3 

UP LOAD 07H, OFFH (Used with OOWN 2 

LOAD in a pair. ) 

CHANGE REJECT 08H, Word reject value, OFFH 3 

LEVEL · 

MEMORY TEST 09H, OFFH 2 ~ 
I 

BANK SELECT OAH, Bank N:::>., OFFH 3 
;:£___ 

TIMER SET OBH, Timer value, OFFH 4 

WORD REJECT OCn, Record No• r Word reject 4 i 
I 

value, OfFH 

ARO SET ODR, OFFH 2 

LOAD D.2\TA OEH, Address, No. of data, 10 + N:::>. 

I OFFS, de.ta, I c:.c tc. of de: ta l EXECUTE I DFH, Address, DCFE 6 j 
NOTES: l. OFFH: Terminator 

2. The items enclosed in brad:ets ([]) . car. be omitted. 

2-14 
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_functi
4
on: ~egistering the voice pc..tter:-n 

Output code: 

0 Voice date.. is in?ut through the 

0 

MC-4760 and anc..lyzed bv t~e 

µ?D7 7 61. 

In accordance with the record N:>. , 

the registered voice pattern and 

the representative data are set in 

the table and the syntax No. and 

word reject vc..lue are entered in 

the dictionary. 

* Syntax No. and word reject value 

are used during voice recognition. 

OOH (acknowledge): Nonnal completion 

All other outputs c..re error codes. 

NOTE: See System Configuration D::"awing Fig. 2.12. 

(4) RECOGNITION 

Command format: 03E [syntax No.) [syntax No.) [---) 

OFFH 

Function: 

0 < syntax .No. < 128 

However, the maximum number of synt~x 

Nos. that cc..n be set is 31. 

If syntax it. is omitted, 0 is 

assumed. 

To input voice date., perform DP 

rnatcliing calculations against the 

registered voice pc..tterns and output 

th8 result to the host system. 
0 Voice date. is input through the 

MC-4760 and analysis is perfonned bv 

the µ?D776l. 
0 DP matching cc..lculations c..re per­

formed to com~c..r: the input voice 

pattern age.inst each uf the 

registered voice ?atterns with the 

s pee if i ed svn ta>: No ( s) . 

2-16 
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(5) SECOND DECIS~ON 

Comm.=.nd format: 04'.-:., OFFE. 

Function: 

bu tpu t code: 

(6) HOT START 

To output the r~gistere~ ~ oice pattern 

found to have the second smallest 

distance from the input voice patte~n. 

V~lid only after execution of 

. R2Ccx:;NITION command. 

OOH (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 . However, 

in the case of error code OAR, record 

No. and distance will also be output. 

In all other cases, only the error 

code will be output. 

Command format: OSH, OFFH 

Function: 

Output code: 

( 7) DOWN LOAD 

To initialize all elements of the 

chip set system except the memory. 
0 Initializes serial ports 8251 and 

8255 . 
0 Resets the 7761. 
0 Initializes the gain of the MC-4760. 

OOH (Acknowledge): Normal completion 

Any other output will be an eiior code. 

Command format: 06H No. of regis t ered patterns, OFFE, 

parameters 

Function: 

l < No. of registered patterns < 128 

?ararneters are oescribed below. 

To load the registered voice pattern 

data from the host system to the 

current memory bank. 
0 Erases the registered voice pattern 

data in the current ~ank·memory. 

?-1A 
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- Out?ut code: 

(12) TIMER SET 

00:1 (Ack;-io-.... •ledge): Normal completion 

Any cthe::::- outnut will be an e::::-ror code. 

Command format: OBH, t"ime::::- value, OF:H 

Function: 

. Output code: 

(13) WORD REJE~T 

Timer value in 2 bytes is transmitted 

in the orde::::- of low- to high- order 

bits. 12 !Jits are ef:ective. 

To set a ·value in the timer of the 

7762 and to activate the timer. 
0 The timer is a 12-bit down counter 

and counts at speeds of 4µS to 16ms, 

with a resolution of 4µS. Causes 

the output of a time-out signal 

from the TO terminal of the 7762 • 

OOH (Acknowledge): · N:>nnal completion 

Any other outDut will be an ertor code. 

Command format: OCH, record No., word reject value, 

OFFH 

Function: 

Output code: 

- ( l 4 ) AR 0 SET 

To set the word reject value for the 

specified record No. 

OOH (Acknowledge): N:>r.Tlal completion 

Any other outnut will be an error code. 

Command format: ODB, OFFH 

Function: 

Output code: 

( 1 5 ) LOAD DAT A 

A data setting command to be used 

for the record/reproduction board 

(PC-8012-04). 
0 outputs D, P, R and E. 

OOH (Acknowledge): N:>rmal completion 

Any other output ~ill be an error code. 

Command format: OEH, acdress, l'b. of data, O?FP., data 

address and No. of data are inout in 

units 0£ 4 bytes. ~he first 2 bytes 

input the low byte and the next 2 

bytes, t!le hi<;h byte, -:res?e:::ti-vely. 

2- 20 
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to set verv strict conditions for recognition o~ 2 single 

word (a code word, ~or exam?le,) so th2t jt will only be 

recognized when it is carefuily and acc~ratelj oronounced. 

2.2.4 Par~~eters for UP LOA~ and DJWN LOAD 

Input of UP LOAD or D8WN LO.;D corrunand enables I/O of 

registered voice pattern dat2 with the host system. 

The UP LOAD corrunand, outputs the acknowledge code, and 

then causes output of the No. of registered voice pat­

terns, reject value table, record No., dictionary table, 

registered voice pattern table, extraction table, and 

next record No., in the above order. This operation may 

be repeated as many times as the nu.111ber of the registered 

data. 

Ir.put 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 record- No. 

to be output in that order and this output mav be repeated 

for each registered voice pattern. 

*Reject value table ............. . 2 bytes 

Record N:>. l byte 

Dictionary table ............... . 6 bytes 

Registered voice pa~tern table 64 bytes (16 frc.rnes) 

Representative data table ...... . 16 bytes ( 16 fr2.JT1es) 

Output of items marked ** may be re?eated for the number 

of registered voice patterns. 

* Reject value table referred to here is £or the bank 

reject vc.lue. 

2- 2 2 
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3. Sys:..em Configuration 

This ch2;iter desc·ribes the features,. :.err11inc.l connections 

and functions 0£ the l.l?D7762, µPD7761 and MC-4760 chips 

which make up the voice recognition chip set system. 

B·rief exnlanat.ior.s of the memories and clock are clso 

oresented. 

3.1 i.i?D7762 

3.l.l Introduction 

The µPD7762 is the cont::-ol LSI of the voice recognition 

chip set and performs interfacing with the host system, 

receives commands from the host system, performs memory 

management and controls the i.iPD7762 and MC-4760. 

3.1.2 Features 

° Control L.Sl for the voice recognition LSI set. 

° Connectable to an external memory of 64K bytes max. 

(addresses lOOOH to FF7FH) 
0 

· o 

µPD8255 interface port (fixed I/O addresses) 

µ?D825l interface port (fixed I/O addresses) 
0 Built-in serial interface 
0 Buil~-in clock oscillator (external drive (1 to 4MHz) 

also possible.) 
0 N-cha.nne 1 MOS 

0 SV single power supply 

0 64-pi~ QUIP plastic package 

3-l 
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3.1.4 Terminal ~unctions 

(1) DBo to D?.7. (De.to: bus) 3-state in?ut/out_2ut __ _ 

8-bit bidirectional de.ta bus. 

Output becomes high during inout mode and reset 

operation. 

(2) ~30 to ~~15 (Address bus) output 

16-bit address bus for setting memory and specifying 

1/0 addresses. Memory addresses are from lOOOH to 

FF7 FH. 

(3) SAK (Serial acknowledged) output 

O~tputs data transfer status when the serial port is 

used. 

( 4) SCS (Serial chip select) input 

This pin should be connected to the GND terminal when 

the serial por'c is used. 

(5) IO/M (I/O or memory) output 

This ~in outputs low level during memory access; at 

all other times, high level is output. 

(6) ATCo - ATC5 (Attenuator control) output 

Output signal for control of the MC-4760 attenuator. 

(7) SELO, SELl (I/F Select) input 
In put ·term in al for se lee t ion of the ex te-:-nal interface. 

SELO 

0 

0 

1 

SELl 

0 

l 

l 

I/F 

J.J P D8 2 5 5 par a 11 e l 

J.JPD7762G serial 

J.JPD8251 RS-232C 

(8) ~~O, MMl (Memory mode) input 

Input terminal for specification of the memory arec 

MMO 
0 

0 

1 

l 

MMl 
·o 

1 

0 

1 

( 9) OBF, IBF in;iut 

When the µ?D8255 is used, 

Memcrv area 

64K bytes 

l6K bytes 

32K !::>ytes 

4 8 i( byt.es 

these terminals a:::-.e used 

for input of control signc.ls OBF and !3F f!"om the 

J.JPD8255, anc c.re left open when J.J?D8255 is not used. 
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(20) ~E (Refresh .enable) output 

Output terminal for ~ef~esh enable when using th: 

DRA~'1 in the µPD/762G merno:::-y. While this signal is 

high level, the memorv of µ?D77o2G will not be 

accessec. 

(21) WA.IT input 

. Input terminal for wait signal when using the slow 

R?..M in the memorv. The wait signal is checked at the 

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

(Tw) will be re?eated until it becomes high. 

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

This pin is connected to the GND terminal. 

· (23) DORO (Data output request) input 

Input terminal for data t~ansfer request signal from 

the. .µ?D77.61. When this signal is high, the 7762 

receives data from the 7761 via . the data bus. 

(24) HST (Hot start) input 

Input terminal for hot start ::-equest signal from .the 

hardw2re. After detection of the rising edge, if high 

level on this signal is mai~tained for 4µS (4MHz 

clock), a request signal will be assumed. 

(25) Vee 

+5V power supply. 

· (26) GND 

Ov 

~.1.5 Reset operation of 7762 

When a low level signal is applied to the RESET terr.,inal 

for more than 4 i.;S (4!'1Hz clock), internal reset of the 

7762 will be performed. Afte~ reset, the 7762 will perfor.u 

the follo~ing ope~ations. 
0 outputs a high level signal to the RST terminal for at 

least 3 clock pulses to reset ' the 7761. 

0 Performs mode setting of the 8251. 

0 Reads the dummy data in the PP. por-t of the 8255 and 

initializes the timing with the 8255. (Mode setting of. the 

8255 must be complete before timing can be initialized.) 

0 Sets the se:-ial port of the 7762 ::-1 the .input mode. 
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3.1.l~ 7762 clocK sign2l generator · 

The clock signEl ~or ~he µ?D7762G is provided ~ither bv 

the inte~nal crvst2l oscill2tor circuit or by an exte!:'nal 

clock signal gene!:'ctor. 

The circuit examples fo!:' inte::::-nal and external clocks 

are shown below. 

(1) Intern2l clock circuit (reference) 

X;:al 4MHz 
X1 

.. ··-· 

_I c 
T~~ c=J Ti7 -, 

X2 
I ;.. 

-1... 

-
1
-20!' 

rn 

( 2) Exte!:'nal clock circuit ( !:'eference) 

~Hz Clock 
X1 

I 
-0:::. 5:"1enerator 

7 
I 

X2 

3-7 



Fig. 3.·2 Access Timing of Memory 
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3. 2 µ?D77.61 

:;.2:1 lnt~oduction 

The v?D77.6l performs calculation proce~s such as analysis 

of voice data., matching calculation of input voice pat­

terns against registered voice ?atterns, and so fcrth. 

3.2.2 7761 features 

0 A~alysis and matching calculation processor for the voice 

recognition LSI set. 
0 Data communications with the 7762 are performed through 

the data bus using a handshake signal. 
0 Voice analysis is performed by an 8-channel biquad digital 

filter. 

° Control is by 16-bit mode code from the 7762. 
0 Built-in serial port for input of voice daca from MC-4760 

° Fixed I/O addresses (as viewed from the 77~2) 

° Clock ~igna~ frequency: 8MRz - lMHz 
0 N-channel MOS 

0 +SV single power supply · 
...... 

0 28-pin DIP ceramic package 

3- 2. 2. 
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~.2.~ Te~minal f~nctior.s 

( l) Do - Di (Data bus) 3-state I/O 

( 2) 

8-bit bidi~ec'.:ional data bus :or J./O of date: anc 

mode codes with the 7762. 

Ao (Address select) input 

Input te r.:i i nal used to s2lect ~et ween access of 

data register (DR) and the status ~egister (SR) 

of the 77 61. 

the 

When AIJ is 0, DR is selected and when Ao is 1, SR is 

selected. 

(3) CS (Chip select) input 

When this sia_nal is hia_h, Do D7 bl - i: -;o - are ena __ ec ~or l . -

. ( 4) RD (Read) input 

Read control signal used when reading the co~te~ts of 

either DR or SR. 

(5) w""R (Write) input 

Wri·te c~ntrol signal used when writing to DR. 

(6) D'JRQ (Data output request) output 

Output signal to request data transfe:!:" from the 

7762. 

(7) DVI (Digitized voice input) input 

Input for voice data after it has been conve~ted to 

8-bit digital data by MC-4760 . 

. (8) CG {Contact ground) input 

Connects to GND. 

( 9) SM PLO, SMPLl .( S c..rripi i ng clock) input 

Inputs ~erminal for A/D strobe signal. Signal input 

is 10 KEz sampling clock; normally, this is the 

reverse phase of the signal input to the SM?L te:!:"­

rninal of the MC-4760. 

(10) SCLK (Se:!:"ial clock) input 

The reverse phase of the signa.l input to the CLK 

te~minai of the MC-4760 is input. This signal is 

synchronized with that clock and provides tiiliin~ fc~ 

the input of voice data from DV1. 

(11) RST (Reset) Input 

Input terminal for :reset signal :.o initialize t _he 

inte~nal system of the ~?D7761D. ?o initial~ze the 

3-13 
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0 The 7761 is first -synchronized with the SCLK 

(serial clock) signal; 8-bit digi~ized vcice date 

from the MC-4760 is then input to the 7761 through 

the DV! . terminal. 
0 The frequency of the voice data ir.out is analvzed 

by an 8-channel digital filter and the power is 

calculated. 
0 After all analysis processes have been' completed, 

the 7761 sends a DORO signal to the 7762, indicat­

ing the end of the process. 

0 Through · -.the data bus, .the 7761 then sends a 2-bvte 

code (OOH) to the 7762 which indicates that the 

. result to be output is that of the a~alysis 

process. (The code is sent starting from the lower­

order byte.) 
0 Then, power data and data for CHl to CHS is sent . to 

the 7762 in units of 2 bytes in the order of the 

lower-order byte to the higher-order byte. 
0 When 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 

input of a mode code from the 7762, the following 

oj;>erations will be performed. 
0 The number of frames of input voice pattern data is 

sent from the 7762 to ~he 7761 as 1 byte of data. 
0 Input voice pattern data (4 bytes) and representa­

tive data (1 byte) are input from the 7762 for the 

number of frames of voice data. 

0 Number of fram~s of ·registered voice pattern data 

is input from the 7762 . as 1 byte of data 
0 Registered voice ;iattern (4 bytes), cutoff -02:2-

meters and re?resentative data (1 byte) are input 

fo!' the· above number of frames. 
0 Matching calculation will be performe~ for the two 

sets of data (input 2nd ~egistered voice patterns) .. 
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T~e vcice data sent from Lhe 4760 to the //61 throuoh 

the DVI Lerminal of the 7761 is sync~ronizec with 

SCLK. Although the data f~=~ the 4160 nor~ally flows 

to t!1e DVI terminal of th.e /761, the selection of 

whether or not to accept data is made internally at 

.the 77 62. 

For input timing for seria~ data, refer ~o the sec-

tion on the MC-4760. 

~ 

3.2.8 Seriaf clock and reset of 7761 and 4760 

Serial voice data input to the 7761 from the 4760 is 

synchronized with the serial clock input to the SCLK 

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

T.herefore, when the 7761 is reset, it is also necessary 

to reset t.he . se:::-ial clock at 8-ie sc...111e time. If this reset 

operation is not performed, no!:'Tilal data transmission may 

not be poss ib_le. 

3.3 MC-4760 

3.3.l Introduction 

The MC-4760 is an integrated voice input circuit designed 

to per~orm optimum analysis of voice band signals. Voice 

signals are input from a micro?hone or a tape, amplified 

and equalized. They are then converted from analog to 

digital signals by the A/D converter and output as serial 

data. Furthermore, -the built-in digital attenuator 

enables the J762 to per~orm gain adjustment. 

Fec:tures 
0 IC perform~ analog interfc:cing for the voice recogni-

t ion LS I s e t . 
0 Built-in variable amplifier ~ith external ~esistor 
0 Built-in equalizer 
0 8-bit TTL control digital attenuc:tor incorporated 
0 8-bit A/D serial output (MS3 first) 
0 Built-in lowpass filter for elimination of foldover 

noise 
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3.3.3 l·lC-4760 Terminal connections 

MC-4760 pin connection 

Ml C IN 24 . LINE IN 

DVO 2 23 LPF OUT 
* 

CLK o .. 3 22 G ADJ 
1 · 

SMPL 21 4 
Vee 

=\ 
N.C 5 20 GND 

GND 6 19 V+ 

V- 7 (LSB)18 ATC0 

N.C 8 17 ATC1 

.\ N·.T 0 16 ATC2 .I 

A ·OUT 1 0 15 ATC3 

ATC7 11 (MSB) 14 ATC4 

ATC6 1 2 1 3 ATCS 

=.::.J 

Top view 

N.C: Non connection 

. * DVO: Digital Voice Out 
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(13) L?F OLl~ (Lowp2ss filter output) out~ut 

Obser·,1.::.~ion terminal fo:::- the analog sign;::.l irrulledic.telv 

befo:r;-e .:::.,/D c:::inversion. Do not c::mne.c:. the load to this 

te:!::ninc.l . : 

(14) LINC: IN (Line input) input 

·For ·,.10ice input from a tape. Input imneda.nce: lOKn. 

Max imurn input level: :_o. 6 o-p 

(when s~n wave ca.lculatior.: EQL AMP: 20dB, Attenuator 

valve: 7FH) 
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.3.3.i Othe!:"S 

( l) G ADJ 

The G ADJ te~minal is an external resistance ter~inal 

which det.ermines the gc.in of the variable amplifier 

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

to gc.in, and the ·mounting method of the resistor are 

shown in 7able 3.1 and Fig. 3.4, respectively. 

Tcble 3.1 · Changes Effected in Gain by External Resistance 

LResistcnce ( Q) I Ge.in (dB) 

Open I 0.6 Gain is obtained by the 

1100 I 10 following formula. 

l 505 I 15 

I 258 i 20 (4.3)2 + 8.6 -
I 138 I 25 G=20 {log R -!- 1. 9 

10 
L 75 -x I 30 

where: 

G: gain (dB) 

R: resistance (Kn) 

* D:) not use a resistance of less than 75 n. 

Fig. 3.4 Connecting ~xternc.l Resistor 
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·T c. b l e 3 . 2 _i:.,. 'I' C ' · =. l u e c. 11 c O i.; t p u t ·_: o l ::. c. g e 

81 -VRE~ 
• 4 

80 -VREF 

7F -VREF 

01 -VREF 

I 
I 

00 
I 

1

-VR'!:'"'"' . · ,_..r: 

(129) 
256 

(128) = 1 v - -=- R::F 
256 

(127) 
256 

(_l_) 
256 

( ~_Q_) = 0 
256 

2 

" 

I 
\ 

I 

I 
I 

VREF = Input voltage to internal attenuc.tor 

lLSB = (2-8) VREF 

(3) MIC input amplifier and A/D converter 

The abbreviation 1 AMP 1 in the block di agrai-n in 3. 3. 5 

denotes the MIC input ~~plifier, wh:ch is used to 

amplify voice signals as they are i~?ut from c. raicro­

phone. The specifications of this anplifier are as 

follows: 

Gain 40dB 

Input impedance: lKn 

B c. no 3?~ of lOOP.z to lO~Hz 

The A/D converter is used to conve=~ voice signals 

input from 2. microphone or ta?e into cigital signals. 

The ratings of the A/D converter cs~for-m to CODEC 

standards. 

3 -?::. 
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(6) C~u~ions in ~sing memorv 

Although both SR.AM and D~-M memories can be used, the 

~emory capacity must be large enough to derive the 

bank conf.iguration descr~bed on the preceding page. 

The~e are difficulties involved in the adoption of 

COTi1Ii\ercially .2vai°lable memories in that the read 

cycle of the 7762 is ve~y fast and the minim~~ delay 

time until data read begins after the RD signal 

becomes high is only 3 50 ns. Therefore, it is necessary 

to insert one "wait" in the read cycle (this will 

result in a delay time of 850ns.). In comparison, the 

write cycle does not require the insertion of any 

wait time. Timing calculations are based on CLK of 

4MHz 2nd ¢out of 2MBz . 

.,_ .-----{ D 
µPD 7762 wout 

1--=~-----t------1 CK 

Fig. 3.5 Circuit -Sxc.m;?le to Generate One "Wait" 

in Read Cycle 
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4. Specific2~ions 

4.I Int~oduc~ion 
This voice re~ognition system comDrises three LSI chips: 

;.J?D7762, µ?!)7761 and MC-4760. 

The detailed s?ecifica~ions for each chi? are presented 

below. 

4-1 



AC Charac1-;11;11ci IT~• -10 - +70'C, Vee• o;-5,0V: 10%) 

Clock 1irn1n~ : 

Parame1er Symbol 

Xi lnpu1 cycle time i.CYX 

X1 lnpu1 low pulie width LXXL 

X1 Input h!gh pulse width txxH 

oOUT Cyclt 11me tcY<1> 

<?OUT Low pulse width tcx;'>l 

tt>OUT Hi9h pulH width t ¢>¢H 

eiOUT Raiie/tall time tr. rf I 

Reed/wri1e operation: 

Parameter SymbOI I 
RD LE . - ¢OUT L. E. t Ra> I 
Address IAB0-15) - Dara input lAOI 

RD T . C:. - Address lRA 

RD l.E. - Data input .. . . 
tRD 

RD T.C:. - Data hold time I tRDH I 
RD Low pulse widrJ:l lRR 

RD L.E. - WAIT L.E. t R\'1'T 

Add1e11 IAB0-15) - WAIT L.E. lAWf1 

WAIT Setup time (for ¢OUT L. !:.) twrs 

WAIT Hold time (tor ¢OUT L.E.l twrH 

RE - RD L.E . lMR 

RD T.E. - RE lRM 

10/M - RD L. E. t1R 

RD T. E. - 10/M LRl 

¢OUT L.E. . - WR L.E. t<1>w 

I Addresi (AE0-15) - ¢OUT T.E. t Acp 

Addrus (AB0-15) - Data OUtDUt tADZ 

Da ;a outDUl - WR T.E. tow 

i WR T .E. - Da 1~ srable lime two 

I Addrtu (AB0-15) - WR LE . t.Aw 

WR T.E. - Address stable time twA 

\'JF, Low pulse width tww 

I 
IOtW. - WR L.E . I t1w 

I 

Vvi=i T . E. - 101W. tw1 

Condi1icni 

Conditions 

I 
tcYtt> c 5DOnr 

I 

-· 

I 
I 
! 

I 
I 
I 

4-3 

i 
I 

I 
I 

l 
I 

.\ 
I 

I 
I 

I 
I 
I 

I 
r 
\ 

! 
I 
I 
I 
I 
I 
I 

i 
i 

I 
\ 
I 
I 

! 
I 

l.\IN , MAX . Uni1 

~27 1000 ns 

·,05 ns 

;05 ns 

454 2000 I ns I 
150 I ns I 

I 150 I I ns ·I 
I ~o I ns l 

MIN. I MAX. I Unit 

100 I I ns 

I 550+500xN I ns 1 

I I l 200 ! ns 

! I 
1 I 350+500xN I ns 

I I I 
0 ns I I 

eso+500xN I I ns . 
I 450 I ns 

I 

I 650 I ns ! 

290 ·I I I 
ns 

0 i 120 I ns 

I I 
200 ! I ns 

200 I I ns 
I 

200 I I ns 

i I 
200 I I ns 

40 I 125 I ns 

100 I I ns 

450 ! I ns 
I 

600+500xN I I m 
! 

i50 I I ns 

400 I I ns 

200 I I m ! ! 
I I 

: 
60o+SOOxN i ns 

500 I I m ! 
250 I I ns 



--

=-

·:::\. 

-;-,ming of icyc,<f ependont bu1 parameter1 

i 
I 

?aram~Ler i'ormula 

t Ro 11/5) T 

t ADI' (3/2+N) T - 200 

t RA (1/2) T-50 

lRD (HN) 1-150 

lRA (2+N) T-150 

lRWT (3/2) T-300 

t A\'.'TI (2) T-350 

tEs (1/2) T-50 

lflE (1/21 T-50 

l1R (1/2) T-50 

1 RI 11121 T-50 

t¢w l 11/4) T 

t A¢ (1/5) T 

tADZ 1-50 

tow (3/2+N) T-150 

two (1/2! T-1DD 

lAW T-100 

lwA 1112) 1-50 

twvv (3/2+N) T-150 

t1w T 

'l.w1 (1/2) T 

NOIES: 1, No. of wait states 

2 T·tcy~ 

I 
I 
I 
·\ 

I 
I 

I 
I 
I 
I 
I 
1 

l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4-S 

tvi1r~ . n .. t.;...x . I \.J;-,1; . 
i 

N:IN . 
I 

I n1 

M,<..X. I ns 
I 

I 
MIN . I n1 

~'.AX. i n1 

MIN . I ns 

MAX . I ns 

MAX . I n1 

MIN . I ns 

MIN . I ns 

MIN . I ns 

MIN. I ns 

MAX. I ns 

MIN . I n1 

MIN . I n1 

MIN. I n1 

MIN . 
I 
I ns 

MIN. I ns 

MIN. I ns 

MIN. I ns 

MIN. I ns 

MIN . I ns 



Serial operation 

........ 
(/) 

Cl 
(/) 
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AC characteristics -10'-'"'+70 °C, v cc = +5.0 v :!:5 %) 

-
Parameter Symbol Conditions MIN. TYP. 

CLK cycle time ©CY 122 

CLK pulse width ©D 60 

CLK rise time dl_r_ Voltage at timing 
measured point 

CL K fa 11 time · di f . 1.0 v & 3. 0 v 

A0, CS set time for RIT · tAR 0 

A]_; CS hold time :for RD tRA 0 

RD pulse width tRR 250 

Data access time for RD tRD c = 100 pF 
Data float time for RD tDR 

L 1 0 

A]_' CS set time for WR tAW 0 

A_Q_, CS hold time for WR . tWA ol 
WR pulse width \,ri.1 250 

Data set time for WR tow 150 

Data hold time for WR tWD 0 

RD, WR reset time tRV 2501 

(Continued next page.) 
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MAX. Unit 

, , 000 ns 

I ns 

10 ns 

10 ns 

I ns 

ns 

I ns 

150 ns 

100 I ns 

ns 

I ns 

ns 

ns 

ns 

ns 



I I 

-Timing diagram (7761) 

Clock 

CLK 

Read operation 

cD 
r 

- - - --3. ov 'r=1.0\I 
Cb f 

-1--.~-
tAR 

I 

tRA ....-

tRR 
· ~ 

\ v 
N 1 

tOR 
tRo . 

_/ t> \ 
~ .Ii 

Write operati.on 

A0, CS"_· -J~----t-· 
11i.w 

..._ I 
. tWA 

tww 
\J v 

.J 

tow two .. .. .... .. 

--~------k= 

4 - 11 



·, 

( 

MC-~760 -

Parzmeitr 

Power J.upo1y volteig~ 

Power supply vo:1a;it 

Power supply voltage 

Di9it~I input terminal volta9t 

Current consumption 

Oper2!rn91empe1a1ure 

St oraQe terr.oeraturt 

Recommend operating range 

Parameter 

Input high voltage 

Input low voltage 

Clock frequency 

S2mpling signal frequency 

Mic inpu: impe-dance 

Line input impedanc.e 

Power supply voltage 

Power supply voltaQe 
(rating : 12V) 

Power SUDDiY VOIU3~ 
(ratim;: 1 5V) 

I Syr.ibol 

.I Vee 

I V+ • 

V-

V1T 

I Po 

T opt 

T stg 

Symool 

V1H 

V1L 

icLK 

f SMPL · 

Z1NM 

Z1NL 

· Vee 

, v :t..i 
r 

Conoi1ions 

J I 
I 
J 
I 

I MIN. I TYP. 

2.0 3.0 

I 0.0 

i.9 2..0 

9.5 
.. I ·10.0 

I 0 I 600 

0 iOOO 

4.75 I 5 .00 

1, .40 12..00 

14.25". 15.00 

Electric2i chars:teristics (19 • 25:.3•c, iV=l ~ 12V!:5%) 

Parameter Symbol I Conditions 

MIC IN inout impedance ZMIN I V1N - • mVrms, I• ikHz. 

LINE IN inpu 1 impeoan= ZuN I V1N • 'mVrms.I • 1kHz. 

MIC IN non-<iinortion input voltagt VMIN 1 RGAPJ•-.f• lkHz 

LIN!: IN norr-dislDrtion input voltage· VuN I RGAPJ·-.f· l kHz 

MIC IN min. eflective input voltage VMIN min I RGAPJ • 75.on. f • ikHz 

LIN!: IN min . efieclive inoul volta£>f I VuN min ,ATC 7-B • Fi=H, VLPf'O • 5.0 Vp-p -- - - -
A.0 u; max.. output voltaf)e VAOUT I RL • 1DkD 

I 

LPF DU\ max. . ou1pu1 volta!?t VLPFO I RL - 1001o:n 

LP F ou1 noi~e voltage VNs l RL s 100k!1, RG~PJ • 75n 
- ·- - .. -. -j v!N ov. ATC FFH 

4-:..3 

Unit 

-0.3 - +7 .0 v 

-0.3 - -+ 18.C v 

-18.0- +0.3 : 'J I i 
-0.3 - v cc +0.3 I v I 

I 
I 

1000 I mW 

r 
-20 - +75 I •c 

! 
~o- +85 I ·c I 

1· - MAX. I Unit 

I Vee 
I 

I v 

I O.B I v 

I 21 I MHz I 
I 1 i.0 I l:Hz. 

I 1000 I n ! 

] 2000 I n I 

I 5.25 I v ! 

I 1260 I v 
I 

·15.75 v 

MIN. I TYP. I MAX . I Unit 

\ I I 
850 1000 1150 I n 

I 8.5 I 10.0 1 11.5 I kn . 
120 I I I mVp-p 

I 120 I ·I I 
I I I Vp-p 

I i i ' 2.0 m\lp-p I 
I 

200 
I I ! I 
I I m\lp-p I 
! I 

I 5.0 l I I Vp·p I 
I 5.0 I I I Vp-p 

i I l 3.0 I mVp-p 

I -· -1 I 
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APPENDIX 

A. Registered Voice Pattern Data For.nat 

B. Outline of .DP Matc~ing Method 

C. Ex~mple of System Configuration (Circuit Drawings) 
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1 ( 1) Dictionary 

-
R egist.ere d voice pa e tt rn registration flag 

.. Non-registered) 
OOH) 

( 1 ... Registered, 0 
- Syntax No. (008 to 

Length of reg 
· (No. of frame 

Matching 

istered voice pattern 
s before compression) 
window 

Ir 
No. 
(af 

of registered voice p2ttern frames 
ter compress io·n) 

Record No. 
2 
3 

MO 

I 
I 

SN I 

I 
I 

Reject value 

· w K RJ 
I 
I 
I I I 
I I I 

· 1 128 entrie s per memory block 
128 l 

(2) Registered :voice pattern 

CH 1 CH 2 CH 3 CH 4 
4 bi ts 

l,._ __ b;-te--

I 
CH 5 CH 6 CH 7 

Record No. 11--~+-~+-~-+--~-+-~-t-~--t~~t--~+-
21--~-1--~-+-~-+-~-+-~-+~~~~+-~+ 
3 

1st . frame 

(3) Representative data 

Record No. 1 
2 
3 

128 

I I I 
I I I 

~ '-.,....--1 

1st frame 2nd frame 

I 
I 

.2nd frame 

{( 
-).J 

: 
-?5-

I 
I 

I 
I 

'-..r-' 
16th frame 

Fig. A.1 Registered Voice Data Configuration 
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A(t) 

(a) Before matching TA TB 

BI ( t) 

(b) Linear Matching TA 

A(t) 

(c) Non-matching TA 

A(t) Registered voice 
pattern 

B(t) 

BI ( t) 

lnput voice pattern 

Linear voice 
matching pattern 

B11 (t) ... Non-linear voice 
matchi~g pattern 

t 

t 

Fig. B.1 Distance between Two Pattern of Unequal Length 
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This can be ex?ressed by the following formula. 
i 

D(A, B) = min . [I:d(i, j)) . . . . . ( 2 ) 

j = J(i) 

In this formula d(i,j) .represents the distance I ai - bj \ 

of the vectors be tween 2i and bj. The symbol "min. II denotes 

that a value enclosed 1n the brackets 

mized by t.he fu·nction J(i). 

.will be mini-

The DP (dynamic prograrr~ing) 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 rig. B.2 under the 

initial conditions g(l,l) = d(l,l), the distance between 

p~tterns A and B, D(A, B) can be obtained as D(A,B) = 
~G(I,J). 

G ( i, j) = d ( i, j) + min. {: ~ ~ = ~: j ~-1 ) 1 
g(i-l,j-2) r 

( 3 ) 

The matching window in Fig . B.2 prevents unnecessarily 

·flexible matching and reduces the calculation load. 

The function of the DP matching method is, as can be 

seen, to model the fluctuation of the time axis by using 

mapping function (ji) and to calculate the simplfied 

problem. 

· In co~parisor:i with conventional ._. linear · rriatching .m.~~.~ods, 

the bP. matching meth~d reduces . the erion~~us ~ecogniti~n 

rate to 1/4 to . 1/7 a·ncS ·dramc.t.icc.lly improves the 

operating precision. 

However, sine~ its calculation load is very large, a 

special processor is required to perform rec.l-time pro­

cessing. 
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Edition 

1 

2 

3 

History of Modifications 

Pc.oe 
~ 

6 

9 to 12 

13 to 21 

2 2 to 24 

41 to 53 

5 4 to 6 2 

63 to 71 

Modif i.cations 
D . .rern.rP.c. by Mr. Tc.n:s.kc. er. M2.rch 8 I 19 8:; 

Prepa~ed by Mr. Tanc.ka on June 5 I 1982 

Pre pared by Mr. Ikeda (NIMS Software 

Div. ) on August 31, 1982 

Description of the MC-4760 added to 

system configuration. 

Description of memory configuration, 

die.grams and drawings concerning the 

system added to the functional conf igu­

rat ion. 

Section on external interfaces 

established independently. 
·' 

Description of command functions 

established independently 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. 

Descriptions concerning initial opera-

tion and basic timing added. 

Des_c::-iption pf· the 7762 focusing on the 

sy~tem level added. 

Terminal names; nc.mes c.nd explc.nations 

of tenninal descriptions modified. 

Description concerning the initial 

operation of the /761 added. 

Description concerning data I/O and 

clocks added. 

Description of the MC-4760 entirely 

modified. 
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