
SPEECH SYNTHESIZER 
. . · • . 

µPD7751 

-
1 :;,,,;._ r 1/ .. NEC Electronics (Europe) GmbH 



µPD7751 
FEATURES 
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ADPCM DECODING CAPABILITY 
ZERO SIGNAL DURATING . CROMPRESSION . 
DECODING 
EASY ~OICE PROCESSING 

HIGH-QU~LITY VOICE 
Low DEPENDENCE ON TALKER'S 
VOICE CHARACTER 

EASY ANALYSIS AND DATA GENERATION 
STABLE VOICE QUALI1Y 

. BACKGROUND MUSIC MIXING CAPABILITY 
SAMPLING CLOCK: 

4 KHz TO 6 KHz 
VARIABLE BIT RATE: 

14 KBPS TO 20 KBPS 
8 DIRECTLY SELECTED MESSAGES 
VARIOUS EXTERNAL ROM APPLICABLE 
N CHANNEL MOS · 
40-PIN PLASTIC DIP 
+SV SINGLE POWER SUPPLY 
SUPPLY CURRENT 65MA TY~ 
0PERAT I NG TEMPERATURE RANGE 0 rv +70 °C 

PIN· CONFIGURATION (Top View) 

TES TI 1 . 40 --b Vee( +SY) -
UALI 2 39 TESTJ 

UAU l 38 BUSY 

illET • 37 ---0 SEU 

l.C. 5 
I 

36 ----0 SELi 

START 6 JS SELO . 

T£ST2 7 34 --OV07 

(.C. 8 33 V06 

l.C. 9 32 ovos 
J.C. 10 31 V04 

J.C. ll 30 --OVOl 

DAT AO 12 29 ----:+-() voz 
DATAI 13 28 VOi 

DATA2 H 27 ~VOO 

DA TAJ 15 26 VccC +SVI 

DATM 16 25 --OPROG 

DAT AS 17 24 AOJ 

DATA6 18 23 --0A02 

DATA7 19 22 --OAOI 

GNO 20 21 ADO 
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·µPD7751 

. ~ . 
B L o c K 

D I A G R A M 

.J/ I~ 

• BiJSY XTAL1 XTAL2 ., 

--)'. PROG 
' START II 

SEL2 r- COMMAND 

SELI ~ INTERFACE 

TIMING - ~ ADP CM j-) DECODE ADDRESS ~ ·AO) 

GENEMTOR DECODER 
~ 

TABLE 

5ELO~ 

. ~T~J 7"1\ 

' v 
INTERNAL BUS 

' y 

"" 
VOICE DATA 

OUTPUT • 

BUFFER 

8 

LJIJ 111 
01234567 

. VOx 

MESSAGE 

:-\DD RESS 

. DECODER 

I" 

RESET 

FREQ. 

FRAME 

CONTROLLER 

OUTPUT 

BUFFER 

" 

1-)o AD2 
~ J\Dl 
~ ADO 

,--...., 7 
I- 6 
I--< 5 

ROM DATA . k:-1--1--
34 BUFFER f U. DhTJ\x 

f--1 2 
1-- 1 
'----< 0 
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ADPCM - ADDAPTIVE DIFFERENTIAL PCM 

QUANTIZATION STEP VARIED ACCORDING TO T~IE INPUT SIGNAL AMPLITUDE 
(JJPD7751 HAS 5 BINARY CODED STEPS) 

EACH 8 BIT DIFFERENTIAL PCM SAMPLE ENCODED WITH 4 BITS PRECEDED BY THE 

QUANTIZATION STEP SIZE 

THE QUANTIZATION STEP SIZE IS CONSTANT WITHIN ONE FRAME (8 - 128 SAMPLES) 

ZERO SIGNAL DURATION (10-20%) IS STORED SEPARATELY FROM THE SPEECH DATA 

FINALLY BY DIGITAL INTEGRATION A 8 BIT PCM OUTPUT AT THE ·SAMPLING RATE 

WILL RESULT 

' I 
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ADDAPTIVE DIFFERENTIAL PCM 

QUANTIZATION STEP SIZE ·AND CORRESPONDl~G CODE 

8 Bit Differential Code 

~ . 

-128 -64 -32 -16 . +16 +32 
-8 +8 . +64 +128 

. . . . . . . . . . . . . . . . . -· . . . . 1 Step Size 

... . . . . . . . . . . . . . . . . . . • .. . 2 Step Size 

. . . . . . . . . . . . . . . . . . . . . . . 3 Ste9 Size 

4 ·Step Size 

5 Step Size 

-7 -6 -5 -4 -3 -2 -1 0 ~ +1 +2 +3 +4 +5 +6 +7 

4 Bit Code Correspondance 
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M E S S A G E S E L E C T I 0 N 

0 DIRECTLY 8 MESSAGES SELECTION 

0 EASJLY . EXPANDABLE 8255A . P-PD775/ 

f fJo 
/{} J8 

BU:SY 

?A.3 
I .37 

SELZ 
FA2 ..2.. Jo 

SELi 
J . JS 

f'A1 .:SEUJ 

PAo 
4 {, 

STAR.T 

·. , . 

3 2 I d 

Ace I I I IL I 
I :sE[,cod~ 

ST,AiR.T 
K.EY 

~PD775/ 

c 38/ BUS? 
' 

0 ~ii -o-S-EL-2-, 
O I .:Self 

......-o JS: S Elf!) 

>----'t=-;l .J TART 
GN 
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µPD7751 

E X T E R N A L ROM A D D R E S S I N G & S E L E C T I 0 N 

t/(4 

0 4 MEMORY CHIPS SELECTABLE WITHOUT EXTERNAL DECODING 

0 ANY MEMORY CHIP USABLE WITH ACCESS TIME LOWER THAN 4JJS 

, .. 

Vee 

~Vee v .. 

I -'" ~ " •• ct~· 
c.s r,! n==i1 ::: 

Al'0775/ I 01/D r11 LJ__)I "' 
r• 11----1 "' 
,.J ' '·-'· ..... 

rua ll_J "''° l"n ~;~ "' ,.,, , "' 11,J u __ f ,.,, ,., --' .... &. --
-"D• ll_t I'll I'll l __ I A~~ -
J\Dr ll_tl 1'>1 ro f ---~At -
Ant -11--11 ,.,, ,.., / __ 1 A1 ~ 

N 1--1 Af ~ --
If .__ _ _, l () 

~:·:A~ "-------II 0. I'( n•u111 _______ 1J l>t 

DA P• 'l. ri g: 
o•rA> If -J,,• o. 
~'"' "---·----°"'"' 'J ,o, , 
DAIN (I J ~-6 ·+' 

---.. --
<== 
0 
It --

2732 J( 4 

Chip 9eJ.oot )lorlo 001.f Inter!11ce 

N-- .., 
It:-- • 
l:- ~ 
0 0 

~ -- (\: 
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µPD77·51 

E X T E R N A L ROM A D D R E S S I -N G & S E L E C T I 6 N 

µfD'T7fl 

~r::1L,.._ __________ w 
DArAo~-----------Sl 
DMA1·r------------.l.I 

2.Ji4 )(4-

Binary Addressing Mode (256 kBit ROM) 
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D/A C 0 N V E R S I O N 

' . I 

0 8 BIT MONOLITHIC OR RESISTOR LADDER DAC's USABLE 

µP()(069UBCX 2 

>--YoJV----...,..ANALOG 
Ru 

Ru 

Ru 

R,, 

Ru 

R. R11 28 vo, 
27 

R, R,. 
VO. 

R, . R, 

-:" 

D/A Converter Using 

Resistor Ladder. 

OUT 

R1-'--R,-IOOkO 

R,.-R .. -soi.o 
Errorz±0.25% 

.. . .. 
I 

µPD77SIC µPC624 +SV 

VO, 
34 

MSB 
33 

v: .... 
vo. 2nd :! ::1 

VO, 
32 7 

f11l1T 
:! 
~ 

VO, 
31 8 ' Ion ' . 30 9 

. 
vo, ' I 

29 10 I V01 ' 28 I 7th l•r.r. 
2.4k!l vo, 

VO. 
27 12 LSB 2.4110 

'•r.r-
Vlc v-

I 
.,. -sv 

D/A converter Using 

µPC624. 

-=-

., 

ANALOG 
OUT 

+SV 

NEC___..... 
NEC Electronics (Europe) GrnbH · 



L o w P A S S F l L T E R 

· 
0 24DB/OCT BUTTEWORTH ACTIVE FILTER WITH DUAL OP-AMP 

• ' . .. 

DIA convei:ter 
.--~~~~-...-~~ Vee 

µPC4SS8 

our. ,.__...n FILTER 
Our 
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P 0 W E R A M P L I F I E R 

0 SINGLE · SUPPLYJ LOW VOLTAGE (+5V) POWER AMPLIFIER (QJ75W) 

Vee :5Y 

FILJER. 
Zrjkfl. 

.SP. 4.fl 

21<ll. 
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11PD7751 S P· E EC H 
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• SY N"T HE S I S S Y S T E M D E s G N 

+sv 

,G, 
v .. v .. 

l Ct. f>DtJU:J • v •sv •SV •JV 
~sv 

L V~· 
' ,,, : c. OllD J;. 

f?J I ~~ . - -r;s-+.fV ,.,, l1-------l--'-' - ___::__... -11'~ ,.,,1t ------ I 
,.,

1 
II . .~:1 

1t.11 -- - - · R11,K1·, 
., Ct. v' ,, v.. Cl! Vu Ct. v., •J/lcn ,.,, !._ ~ '411 • 

"'' 11---1- "'' ,.,, !L--11 "' 
l"U r/_1.J"' 1C1i JC II JCn. IC'-' JC,, ... JC 1.J 

• IJJ" "] 
X1 ~ JtrAI/ nu u_. "~Ofl ,.JI "---• " 

JLi'- . '" u ___ J ... , (1) Ext. reset input ,t{PD21J'1 
' /Ail/ ADJ lf __ f f11 l'J I At 
· wr"U /\~a ll_.f ,.,, f•i '---' M 

M" 11-11 1-11 f I t\ 
AD1 II_.// f•/ ~:',I 1 ,..: 

' 1 '---"--'·-·. I\~ •u•r DAI~ ,, I o, . 
· '•-. ,..u •• , 0 • l1:01>1a] l1:0M 1) 

~:~ ! '1 g: 
tJ\f 11\IA II ti 01 . ,,., .. ,. . () . ~,,t /Mr~ I.I f 0: " " 

J1hn '"'' '' ' 01 " rt nNn • Ct. 11>m 
J • JC, ;.ro.,11.,. ~~t -cr- = -iz=r 

!~;;.-_'.: :::: :: ::_---1-_!J :·, v,~~ 1~ 1q......,..._--' -.-,,-Q ,, ~Ill~,-''-"-,. ,~,~~v 
~WI JI 1<•~K11 fi' r1 

11
1'w•F ! ,IJ] _'.-"".o~ .,,,, "O• 1_.J •, y, I __..,.._ ··n I , 'f , I • ' 

CT t ~ • V' " -;;: /f.11 I r l~G-~J f! .. l;J -,-J.r:,f ._.. I T) • 
V04 !f--1I Ill l'1 II -WV- 1 I 1 R11 ... '"'" JI'. . 

.I UY V/J.J IL . .: .. ....J t\• y, L 4 A11 f/hr ;· ' ;~ .)/./;!'} 2 l Ji. c~l 411 

VOi !!_l A1 y, /U /(11 1 • " ~ y~,~ 'I Ct 

t
"' rur.J ~ ~ R.n ~·• CJ J.1c11 mn.:r=cs 2~n: "'~~~ lll11F 

J n~r1 vn1 HL 1 1 m1t 1• _J_1;.,. l~':J 
.....1 TUrl 11 - Ai -T1 ll ICtl 

- O>ID Vol' L JI Al y, ,, HI ~' JC t '"PC4JJ8 . .. .. 

''I ' II /Cf R.-Rt 
IC/ ·;r ( •l/ffl(O 

, 1orP#1'f R1.,.1<11 

~PD17SI •J,.~l<.n 

(2) START key 

(3) Select 1w 

(4) Duey output 
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JJPD7751 S P E E C H S Y N T H E S I S S Y S T E M D E s G N 
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ROW Interface ror 32 Uesenge 5eleotion 
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uPD7751 S P E E C H S Y N T H E S I S S Y S T E M D E S I G N 
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Full Blnary Decoding RO~ lnt•r~ace 
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