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Abstract

The voice synthesizer is made for example of the
speech. It used the Digital to Analog and +the Analog to
Digital by delta modulation.

This project is divided two parts. The first part is
system of conversed the data by the delta modulation. And., the
second is +the microcontroiier used control the system, this

part is controlled the speeéh by the microcroller.
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“ L3 ﬁ
aanssny it
b ]
Absolute Maximum Ratings* *Comments
Supply Voltage, Vpp ~Vgg .. ..o oL ... Oto7v Stresses above those listed under “Absolute Maximum
Input Voltage . . . . . ST Vgg to Veo Ratings’ may cause permanent damage to the device. This
i is a stress rating only and functional operation of the device
Operating Temperature ... ........... . —10° ° L )
P 9 1emp 10°Cto60°C at these or any other conditions above those indicated in
Q
Storage Temperature ............. ... —20°Cto80°C the operational sections of this specification is not implied.

Electrical Characteristics .
Ty = 25°C, Voo =5V, Fgoge = 40 KHz, uniess otherwise specified.}

Limit
Symbol Parameter Unit
Min, Typ. Max,

Voo Supply Voltage 3 5 6 v
oo Stand-by Current ! 1.0 HA

ldrive Clock Drive Current 16 : mA

lsink Clock Sink Current 16 mA

Vi High 3.5 5 v

Input Volitage

Vi Low 0. 1.5

tyri f Drive 3 mA

drive *Output Current

'sink~ Sink 3 4 mA

TRese: Reset Pulse 1 uS

Twrite - Write Pulse Width 200 NS 10uS

Note: *Except Aq, Dg pin.

MTdLILaYEiIfaIee e

& :.; t o 9 i 2 ‘4’ U::“’ i
Vo Visanngany Lyt nte sseaie Launsann s u laa Ty 31-6 Yolk
3
d -:: A w ‘
V. LURUY69NUNSIN 119 97 999
A - A Address bus
[~] 7
b - D Data bus
. o i

.
o

P < o &
PECORD LURAY input®d Achkive low L‘ﬁ'&“&ﬁ‘ﬂ’-)%ﬂ'}'ﬂ

!"! 1
LY

1CRN 4L

— e 9 o a a
WRITE BULSE  LU44%7 output®d Active laow mu%ﬁmum pulse

o Wt K | a
I AN L49 clock Huwruty W!{ 8 cycle U1UY
¢ .

o «

Active TINNNANTUUANL BN AL

READ  LU8U7 output Active low LNONRYNSN1Y  1C 7191uly
Teuani7iaundy

o

RESET U947 input Active high L42U7% active 9
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CLOCK BRIVE 4 ¥u%1 owsout A5y 198 1 Saus svuay
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OPERATIONAL AMPLIFIER UR¥ ACTIVE FILTER

AUEUTRYSY OPERATIONAL AMPLIFIER

operational amplifier Lﬁugﬂﬂiﬁﬂﬁﬁﬂ%ﬁSWSWﬂﬁsuﬂwa {gein
%ﬂuﬂﬁtﬁu direct coupled empiifier ﬁﬂﬂﬂﬂ?ﬂﬂ?ﬂQﬁ gain-impedance
characteristic (ARIENNTHD feedback nebwork ANEUAN "transfer
function" (V_/¥ ) azaé?uzﬂﬂaaéﬂﬂdwwﬁﬁuﬂﬂuzﬁﬂcaéﬁatﬁﬂo A {ad

|g; o € tru
parameter Uddop-amp ﬁ?Wﬂﬂaﬂ %ﬂqgﬂﬂlﬁaﬂﬁﬁﬂﬁﬁﬁﬂﬂﬂ differencetial
Y

3] u 4 4 vo .o
NN FAUINHLUDY op-amp uﬁﬂﬁlﬁﬂﬁ?ﬁﬂ 2.1
g P

—input o.__..____\
OPA o]

output

+input Ome———e—————{ +

ground !

l‘.‘l L3 u ‘
THN 2.1 ANAANWMASY op-anmo
o b

/.‘: o o 8 a‘ c; I W Cl"
op-amp NUULDRAAH (ideall HLARSIUTUN 2.2 FIUANFLUOR 3%
A ¢ 3
[ (X L1 T a ¢ &4 v §
- 8&1‘3"\)’}’}‘31}?}')‘.':}&‘:”-56)‘11.’!1[11:5l'&-ﬂ%(A) WAL UNAUUN {open loop;
= o & g @t a4 w
- DHUNDARUSUT (Z{ ) 4R L HUDUUG
4 “
v vf o o ‘- a t \{4 (
—- L 2MMUNAVUUARE (T Touan sy
EY auwt o
ot \.’i o (
- bandwidth ML YuQUUHN
- N7 swing YB3 oukput voltade 73wiwaunu 0 vaolt Lﬁ%
= v
L3 dY (linear)
- otitput voltage ONANNANIUTLHY saturation |RFUUINT
]

M KT ¢ o
{symmetrical) MIUINLAYAUIAIAY op-anmp 1Nlﬁﬂﬁ3ﬂ



18

inverting input

non-inverting input

zﬁ% 2.2 ldeal! op-—-smp

5ﬂ$1n17u91ﬂu7aﬁu§ﬂxﬁﬂ
\‘.‘ L) 1
"voltage~-gain open loop" (AVQL} LUR2AITINITALIHT YR Y

differential input ﬁﬁ output HLY op-amp A1 common-mode gain

ai o a t v uw £
QSNﬂWﬁQﬂWﬂq AYMUHAY differential gain AMNAIUTUNUE

e = e - g {2-1)
td B A
Lay e = A (e -2 ) = A {e } {2-2)
Dwt VvarL B A vouLu t g
{ «
e NI e = —-e
8 ta A
e = - /A (2-3a}
A aut vou
Ao
1
eid AvoL Cout
Ql__{}l

ot
FIN 2.3 differential cperstion amplifier
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INVERTING AMPLIFIER
1395191 ABLTD L TANAIUNITNN $71 40D 90y A9 NAMIsrBELUaANI 3
output qsgﬂﬂﬁwanﬁuﬁuﬁunﬂé input 1aa7uaﬂaéazuﬁ 2-4 "4+" input €9
( >~ 1 At 7] %
QINTI LU 9N5AI9 ISR N LT bias compensstion A28 fauTl
4
ﬁ ' “ v gy & ¢
Rz LU%  feedback path M cubput YIYE input DLW e lﬁuﬂWﬂaﬁ

v

1 L3 {
voltage FE%INY inverting input NUY 15136 931ﬂ

(e =-e)/R = le-e }/R (2-8)
tn L awvt 2
R2 i
—— W
R,
o——Wr .
€in -0 '

!

Tﬁ% 2.4 inverting amplifier
u

L=

: o & oo ¢ [ Y ‘:-
AUNT 42-41 LUTIY QUUN2UUUAUGUDY op-amp Nﬂﬁtﬂuaiuﬂ 1Y
3
o d o 4 [ 1 ' c ot ) ¢
ﬂanzmunssual%annﬁTﬂ % amplifier ﬂisuawwugt ALAATINMINUNTELTNU
a4

R, aNNY open icop gain IATLUUDUUG e Qﬁlﬁ%ﬁ%ﬂ VUTIERYRUANNNT

4

(2-4) nNarsLin

‘e fe = —(R_/R {2-5)
awt in 2 L

b YY) “ 4

AUNT {2-4) UNAD closed iocop gain U293 amplifier W%aqqaﬂﬁm AF

L 4
LHTIEAL LY A = —(R_/R)

P
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NOMINVERTING AMPLIFIER
13995 noninverting amplifier Qxﬁtﬁﬂu34§@@ﬂmﬁ output
A7 9NY input ALAGRUINAT $ L HY ILAYLIANDONIIN  output 2499

’ q “w a‘
noninverting amplifier uﬂﬂﬂlﬁﬂ@?ﬂﬂ 2.5
k'

€in

-

Ry

.o
FUN 2.5 noninverting amplifier
% .

ﬂl ot d A 4
L8 open loop gain Ad4 amplifier IAILUUIUUN voltacge
F¥%11497 inverting URY noninverting 390A1NOENINANINGD 1A TIE
1 e O ¢ ] o a' -1 3 [
voltage A523 RL FIUAININY e, . uaxtma1uunssualwauwu inverting
input NTTUSHIN R ALIMIAUNTELTNNY R LusIsaziy
(e -2 }/R = e /R (2-73
13
Q31ﬂ A = e fe L 1+ R,/RL (2-8)
wal input impedance U2Y noninverting amplifier fiu
o ! 6 Lt (d a t oo Y U v ¢ 4 vu‘
ideal AL UUIUUANIIT S uﬂ?%ﬂﬁﬂﬁﬂﬁﬂwﬂqﬁﬂﬁﬁumﬁuﬂﬂuﬂﬁadq maiaﬂ
]
input Lﬁﬁ input impedance UBII3IT
R = I /LA /A )Y =7 A J{1+BR /R (2-81)
tua tn -] F tn a 2 13
Qat%%iﬁ noninverting amplifier quﬁ input impedance ﬁﬂﬂi?
;]

inverting ampltifier
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ADDER %53 SUMMING
2437 summing 9y lHoutput it dudndrufunasIntasinpus wanen
AuA49UN2.6 Fa1ldL Zinput adder circuit inout H43 YouLANEILAINY
1

4 pu a
AVNLLADY inverting input BATINUGY input current SH1L R R,

R, ulAtimfunsyuaiany R LuT sz

(e /R l+{(e /R _}4+{e /R } = -{e /R (2-9)
E Y A b 2 « c awt 2
R,
———W—
R

€, O Sy R: -1
e o—— b
b Re ),
e © W ] €owe

+

UM 2.6 1999 input adder
']

BV R, =R =R_ =R LTAYie
@ . = —(RE/R)iea+eb+ec} (2.10}
Huwr lunra 1919101799588 tnpus ¥ing  LuliRe nTaL Hean
excess loop gain UM input %ﬂﬁﬂ".ﬂ%ﬁ‘??ﬂﬂ&u’%xLNQQ?L'}\"Q?T}%’!% Q?)ﬁ'ﬁl’;
dﬁ apparent closed loop #ain ﬁdﬁ%ﬂmﬂﬂ (LiOGQWﬂ appérenb input

resistance ¥AYNLINY 2995UBUATF U2 095ULUd i gital ~Loanalog(D/A)

T399799¥N summing resistor 8-16 M2
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DIFFERENRTIATOR
4
{

4399%U517% differentiator 5uaaa14ﬂuzﬁﬁ 2.7

. R,
AAAL
Yir
* R1 C«, 10Kﬂ
4 O ——"
2.5V \/\/\/vi,, 2700 0.1uF
. Pttt el |
T f=1KH, + Vou Bv
Rs = 10 KQ

2ﬂﬁ 2.7 differentiator circuit

A
: = - R.C 4V sdb (2.11)
aut 2 t L
+ k- { o ¢ . v u‘ v
a1 FuseuauTua s inFieas «X_ = t/2:£0) wisundutuaiud 6
3 [0 I'4 - P2 & va a v P ©
iU Ly dnunay Linmuad el lunn sUfid r Aseaunsuduc | Heandasn
4 3
MTULIBLT IUNINY R_/R 152 inputAadaeln 2997aviminilly
-3 »
differentiator LU0 input BAUCUDENIY £

£ = {/2xR C {2.12)

- t 7
87 input BRI MANANAT e 393998 LxToury invert ing
amplifier A2E299INNSUNDLNNNY
Lo /Y = SRR
£ A19lAnaEIdan 10 111100 ﬂawuﬁﬁugﬂ Taasa 4 p_ arTiian
aéiusx%iwﬂ 1/2xR_C_ AUA7 gain-bandwidth product 483 op-amp %9
AA741 HA1Yseann t MHz

LYT 1828 LRUDY L UAIINAAUD § £ SRR

£ < /kzxtosw/zxﬁch 12-13)

[~

q Ly
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fRe o

NTAN differentiator Tmﬁnauwﬂnt % sinewave Lawnwﬂqvtﬂuﬁésﬂﬁ 2.8
4

s \/ N4 \/

{a} input sine wave:

AL A
Lo O .\

(b) Output inverted cosins wave

zﬂﬁ 2.8 SUARYN input URY oubpub 1D differentisbor
u .

INTEGRATOR

¥ v v ¢ a “ 3
7999 integrator AUFASLTIUTUNZ.9 T tloutput L RN 53'5}'1’)1.
“ o &
M time integral 298U input

v = -{L/R C YV dt (2-14)
Lot tn

[= R T

k] #
o A'l'l,l'- \ B - e - ——
5V Vin 10Kl - .
l I l P2
KM out /\\//q\v//zsv

—i
—
1
P
T
\
<

R; £9.1K0

“:"H"?! 2.2 3999 integrator
k'
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k&

v < v ;: \'-'@ tu
AINLAVUNTL R NIURUIMLNY RO stabiilization  1MOUTINY

T 2 w u & o ™ NV e
integrator IQHQWﬂﬂ gain NAIMDANUDY amplifier 1UDARdAifE L¥LNA

v | o * boe
Nagnan uﬁvﬂﬁﬁuﬂ ﬂ%?t?&@ﬁﬂ“*“ﬂ‘ﬂt integrator iﬂﬂ@
3
f = 1/2=xR_C {2-157
« 2t

I o
watwim linearity ﬂﬂ Wﬁﬁd 31mmwmﬁuwﬂnaswmw ‘wauaﬂtﬁu
10 tﬁﬁﬂaﬁ ?c ﬂzﬁﬁﬁﬂ&ﬂﬁ\&ﬁud ﬂ)ﬂ? 1ﬁQ?QBﬁWW%WﬂL%maﬁﬂﬂinverbing
v 12
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K A = —-fR SR 1}
2 t
Tsamia Ty R, = 10R )
ﬂﬁﬁuﬁ dc affset volkare Liaﬂﬂﬂﬂ triput hias current ﬁﬁ
g us t FYR Y [ ‘1 14
iR iaansmne Ea Lﬂﬁl%lﬂﬂ? FATUAUL AN

R

3

i}

B S\ B R {2-167%
LW A a
= i vu &4 2 o v v da
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i = ¥ sin wt
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COMPARATOR

3499 comparator Tﬂﬂﬁ?ﬂ1ﬂﬁ51lﬁ% operstional amplifier WY
%éﬂ%ﬂ?ﬂﬂﬂﬂﬂ negative feedback op-zamp ﬂﬂuﬁ7ﬂ1ﬁlﬁuﬁGﬁicomparabor
U6 comparator HUNASIALHTELANG 19 Noperat fona L amplifier lukana
9 U3 2999 comparator 3R slew rate NINLIW 100 1M1 way t32n4n
op-amp

Zero—~crossing Detector

SR L 9D 37 995 zero-crossing detector 583§Q7comparator

i
c:ﬂ ( A v = 1
MUY inverting AINTIINULINT S uasammﬁmaugnﬂautiwavﬁnoninverting

- W ”
- ¢ o ot ' ¢ e o a
lﬂauﬁﬂﬂuauﬁﬂwﬂﬁLﬁuﬂ?ﬂﬂﬁﬂﬂﬁﬂﬂ%ﬂ ﬁdlﬁuui&ﬂ%gﬁﬁaﬁﬁuﬂﬁinverhing OH
]
o v v & a & a o [ & s U ouw Vo o
ﬂﬁqﬂlaﬁﬂﬂﬂwﬂﬁLﬂuﬁ?ﬂuﬂza&mﬁ HITUYN 2. 118 Tuﬂwuaaﬂauﬂunwammwmauwn
) Y wu )
ot ' 1 ¢ v oy X u‘luu( a ot {I n'u c‘n
Mﬂﬂﬂaﬂlﬂﬂﬁﬂﬂﬂﬂﬁﬂﬂ?ﬁu?ﬂﬂuaﬂﬁaﬂ FENT IR LAINUNLAY L HUBLUIL UMY T30
Y £
H:: u [~ ( \.-\I:m ca A
cross over aanuscﬂuﬁwaaaﬂua AIUBIILTUNINY "Zero Crossing
k] 4
Detector”

1493 zero crossing detector T3dunAuatdanindun dwuansly
Eﬂﬁ2.11b zero crossing detector Qvﬁﬁiﬁ!ﬁﬂ"chatter”ﬁaﬂ crossing
1:; (!:fc. a'a v © =
ﬁﬁLﬁﬂﬂﬁ?&lﬁﬁ%tﬂﬂluaﬂﬁﬁﬂuﬁﬁﬂuﬁmm1m7ﬂﬂ3ﬁlgﬁlﬂ TuﬂWTlﬂﬂﬂﬁﬁx

A e
@¢ u i
chatter Lﬂuaaaqusﬂammﬁm 2.1thb
” L
Hysteresis lﬁuﬁﬁﬁiﬁﬂﬂ?ﬂﬂﬁ1aﬁ%ﬂﬁu {Present state) ﬁ%%ﬂ
E 3
C = - ‘:;v( a‘o P Y o
nTem lan1eninniPast state)Nlanundana lalaan1s1duanng  posi-
L]

tive feedback 1499 zero crossing detector with hysteresis LWARY

- - SB . N e eme w o
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\;2 vll,
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; <1 ’rl,
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’ crossing T e
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—

’ +V_ L - . - -2 .-‘5-?: -
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*Vin
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(b} inverter zero crossing detector
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VYoltage ceomparsator

(‘ a‘a g u:l‘i t A 1 [~
11179950 input 11NV IRONULT 1611939 2937108 voltage
v 4 .a: ul v a a ¢ ﬁ s
comparator LOLARITYLIRTUN2. 11 Tummsnusamuauﬂnmmwawunanuwnnqwu?a
Y
o ¥ & o 4 [ ] w ml Y a'l v a
ANDN D 4 anWTﬁnﬂwngnuamaﬂwLﬂWunwausa@uuaﬂuasauma Viiaus ssinduun
ot L% t [ 73 E ') o -] % ¥ ( L a' W
mawuaaﬂawuﬁaﬂuaweaaaznwiwnawnqnuamamwlﬁﬂunwaanuasauma
g A W o ,
Hysterests mm?n‘l'ﬂm-&qsmuaﬂamu "echatter"” szﬂ cossing
Seuandlilusif 2.1t ¢ udy d 198% switching volbage v?agﬂnﬁenawa
k)
TERINIANVOINT IO hyskeresis FINITON 16
v = [V_(R_+R )_/R (2-18)
aw b o 1 1

Tumneh hysteresis voltage (V_ ) Qzaéﬂuudasﬁwuﬂaa swibtch

L o
voltage (V_ ) Taantmun lag
A]

N [ (R (2-19)

. Ved- -V

Yo e e e
S, Y, S
<NVt VL <Vyot *V,

{al Noninverting (b} 1nverting
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. V," L]
Yia Yo S e Yo
’ . . . .
’ >1 VS'W*VCH"A *V, : > VewtVenl VY,
<AV, ,,-vc.,| -v‘ ' ' <t Vgw-Veiul *V,
(c}- Nonmverung with. : {d} 1averting with
4hv:tefesu ©o . hysteresis

zﬂ% 2.13 23499 voltade comperator

ACTIVE FILTER

active filter iﬁ%?6Q?%ﬁﬁﬁiﬁ%ﬂ78§ﬂ?ﬂﬂé§%@ﬂ% d5ynavdng
AINUIVELTL transistor®I0 10 Ud¥network \53nA11UBIMIN Resistor
it capacitor 1ﬁdwu1ﬁtavwsﬁqunﬂaﬁuﬁ%ﬁwwuﬂ L Hefuissaanaunie
block ﬁ@qﬂauanL%ﬁaniﬂmawu%ﬁanéwaiqﬁﬂswnﬂﬁ output

ToRUDY sctive Pilten MOLMEBNIN passive £ilter
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A = { + R /R
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OOBE AR XOR B
OOBF 28FQ JR Z,TW

O0nct 1A LD &,(DE)
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EX DE,HL

LD HL,O7FFH
IN A, (OC2H)
LL C,0C2H

IN B,(D)

YOR B

JE Z,TWO

LD A, (DE)
GUT (OC1RY, A

LD A,B
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NANWNIN

SUMMARY OF LOW-PASS SECOND-ORDER
FILTER DESIGN PROCEDURE

General circuit. -

-~ Procedure
Given f. (Hz), gain. and Fhlter type (Butterworth or Chebyshev),
perform the following steps:

1. Sclect a value of capacitance C, determining a K parameter
from Fig. 2.10a if J- is between | and 102 = 100, from Fig.
2.10h if f. is hetween 100 and 10* = 10.000. and from Fig. 2.10¢
if £, is hetween 10,000 and 105 = 1,000,000 Haz.

2, Using this value of K. find the remaining element values of the
circuit from the appropriate one of Figs. 2.11 through 2.15 for
the Butterworth filter, and Figs. 2.16 through 2.27 for the
Chebyshev flter, depending on the gain and, in the'Chebyshev
case, the dB ripple desired.

3. Select standard ¢lement values which are as close as possible to
those indicated on the graph and construct the circuit.

Comments and Suggestions
“The curves are designed for 35 standard values of capaci-
tance. Any intermediate values of capacitance may he used by
observing that dividing the capacitance values by a constant k
multiplies the cutofl frequency f. by k. The rcsistances remain
unchanged. This procedure of changing the capacitances may he
accomplished by interpolation on the frequency versus K param-
cter graphs.
If the op-amp to he used has a low-input resistance (less than

250 k&), values of K frem [ (o H} give hest results, For higher
input resistances (like | MQ), K values up to 25 are aceeptable, and
for very high jnput resistances, such as those associated with FET
op-amps, values of K up to 100 may be uscd in most cases.

The values on the araphs for R, and R, were determined to
minimize the dc offset of the op-amp. Other values of R, and R,
may he used as long as the ratio R\/Ry is the same as that of the
graph values. Standard clement values of 5% tolerance normally
_\'icl(l':l(‘(‘(-pmhlc resulls, but for best performance higher precision
clements with values close to the graph values should be used.
This is especially true for the higher gains where the olement val-
ies are muach more critical,

Finally there must be a de return to ground at the filter input,
the open-loop gain of the op-amp should be at least 50 times the
gain of the Giter at £, and the desired peak-to-peak voltage at S
should not exceed 10%xf, times the slew rate of the op-amp,

A specific example of 2 second-order design is given.in-Sce. o oo ee.
2.3.
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SUMMARY OF HIGH-PASS SECOND-ORDER

0

FILTER DESIGN PROCEDURE RN

General circuit.

Procedure

Given f, (Hz), gain, and filter type (Butterworth or Chebyshev),
perform the following steps:

L. Select a value of capacitance C, determining a K parameter
from Fig. 3.6a if f. is between 1 and 10? = 100, from Fig. 3.6b if
J« is between 100 and 10* = 10,000, and from Fig. 3.6c if £. is
between 10,000 and 10° = 1,000,000 Hz.

2. Using this value of K, find the resistance values of the circuit
from the appropriate one of Figs. 3.7 through 3.12 for the But-
terworth filter, and Figs. 3.13 through 3.24 for the Chebyshev
filter, depending on the gain and, in the Chebyshev case, the dB
ripple desired.

3. Select standard resistance values which are as close as possible
to those indicated on the graph and construct the circuit.

Comments and Suggestions
These are exactly like those of the low-pass second-order case,

except that the dc return to ground is already satisfied by the
resistor R,.

A specific example is'given in Sec. 3.2. .



89

10°

o
e i - 144 4a. W) i -~
1 1 32 Zitogts K -
i I 1 VA NE R PA Py T 4 2]
i 4 . t 1 2 -
f 74 2 T 7
: f AVl T ~
1 1 [TH) Al I
T ;— Yi _ 11 \_\ 1 °
r s - -t R -
& % . EEpE >
== = = 7~ ®
7 1
£ A e S
3 = y 4 -+
1 FW.
112 VAR
“ 4 { \” Il
8! A1l 1 "
% T
T T
: t = THHTT
4 ¥ R o s
y: V= AsH i LAd n
e o o Tt -
t Ht
fo bt 3 .
L. !\ i
T } i 4 i
A A bee 74 7
x> 4 f T 2
i i AN REND 4 4 g
AT ;
(oA 4
(o) A s s
8} A
Y : ] oS
v 7 1 Zi1”
> v
7 T ) ®
B . 1 ~
Vi 3l i [}
1+ P4 s! -
B T
T iy
3 " o
Z. e m“! *
i bos 7 F
Z : : T X
7 T 2 @) 1
F ] H VG s
o sx 1 L "
=y
H = : A e
oA e : L O
Ere T+ 3
A e e O
oy e \\\ o
: HHAE 7 O .
A T iy A1 (i
19 4 AFEITAL v,
4 P’
< y y B
i /, A
1]
ATIRERIN !
Y 1 i [ | P 4
o ;e ~ - o - " oM ® M~ L L -+ " ] -
2 -
(o] - o

YILIWVIVL A

CUTOFF FREQUENCY, f.(Hz)

it
1
£
|
o w g
g
O
gpa :
¥ =y
% =
AT =
‘ w\ e
BB NS A s
Suig r
)
B i)
1 V.
L e
m s
4 ¢.\l
44 g1 |
Y
¥
HH
pEpa
)
STE ek
EIEE Ik
4352
AH+
i Mu‘
AT
4
1
L+-441 4
|

dILIWVAEVd A

CUTOFF FREQUENCY, f.(Hz)

(b) K parameter versus frequency.

Fig. 3.6.



80

10°

. o
7 2
1) \“ .
s '

i + ~
i y

Nlals
I oo i <

: o
3 vt 7

K T = v
R t
- : :

1 y.

1‘3
by
b -
. o~
LS -
T )
i
r.ll.% A
A
: 4
i )
% s O

VA qn.
36 - =i
s |y L
137 A
71— e
o2
57 .
l.‘Niw %%
v
H

Ny
SeTy MMa

= .

)
-+ \\
sivdmi S

H
B
"

1 4

A
b

1 yd K

. O
-- =

. o

YIIWVIVL N

CUTOFF FREQUENCY, f.(Hz)

Fig. 3.6. (c) K parameter versus frequency.



91

P
2
- 3
- L
u -
: -
= -
T
3 -
T
3
- L
¥ p
vy 3
prs o - - o
R E2 g Em A it p e R e
v 1 % Y
H i LRI B | SeT N
+ L Euiia -+
> ) MO R R i
I ; RN NI N
+ ] [ N
- i ] HIR
[N 11 | IR R K X
T =
5} 0 - o
P IS A J O 4
ol X -
(. i Y [
3 i i Sl 1 3
IS I \ - 1
A : i1 le
o310 ER PR h
rEEEeS e 5
gty s o 1= r—p
=4 21z i
IAJ.LIUI _.u!.n o
L~ i s
e 3 T -
3 Sy e i =
3 o8 8 Do -3 1
ris il + B
Sinkn ke 5
J..l.ﬁ...;... § 3
g o .4 t
P : .,
44 - ) 1=
4135 K )
By 3
i ! 1
{4124 ] R i I
SUNREN NS ! H [}
p— 421 44210 <14 & L.
T 117 H i
Je 4T [N AN

(SWHO-0TIM) 3ONVLSIS3Y

102

10
PARAMETER

K

Second-order high-pass Butterworth filter,

Fig. 3.7.
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Features

Voice recording and reproduction with external SRAM
Voice reproduction with external EPROM or ROM
Continuous variable slope Delta Modulation

Max. addressable memory 256K

Single 3V ~ 6V power operation

Low power consumption by CMOS structure

General Description

The UMS100 is a single chip CMOS LS! for voice recording
and reproduction with SRAM' or voice only production
with EPROM or ROM. It is composed of RC oscillator,
Address/data bus, series to parallel (and vice ‘versa) con-
verter, mode controller and delta modulation. The Delta
modulation circuit is based on a continuous variable slope
waveform by digital recording and reproduction of voice
signals.  For low frequency, there are auxiliary outputs
1o avoid distortion. For high frequency, there is an

L e AP sy VOICE Processor

: ' UM5100
SR B

T
p4. 23

& |nexpensive RC oscillation

® Adjustabie bit razes from 10K 1o 28K bps.

® High quality voice reproduction

& Application for voice storage, security system, telecom-

munication and other voice fields

internal amplifier, to intensify voice loudness. The RC
oscillator is the best option in bit rates from 10K to 28K
.bps. Memory IC and Audio circuits which include a
microphone, speaker, amplifier etc., are externally con-
nected to complete the voice recording and reproducing
module. All Input pins are CMOS compatible. Typical
applications  Inciude  voice storage, voice response,
telecommunication and other voice fields.

Pin Configuration
v . ~ o ves
A12 M2 39 (] A4
A7 13 38{ ] a13
A6 la 37[] A8
A5 s 36| ] a9
A4 6 35| ] AN
A3 s 34 | ] RECORD
A2 s 321] a10
A e 32{"] READ
A0 110 hlgo7
oo (1, UMS100 = o
Of 112 290 ] os
02113 28| oa
C1 C 14 27f] 03
R1[T}1s 260 ] O
RESET (16 25[] ANG
PLAY (17 2470
COMPDATA 118 23] ARG
CLOCK DRIVER ["L1g 2211 ENVELOPE
Vss 20 21[] FILTER

Block Diagram

“
Voo Vss 4 A
...
c ADDRESS
191 osca ovioen | _| orvioer BUS
R CLOCK ¢ 17 -8 [ cenen.
19—~ CONTROL ATOR
: l RESET
CLOCK 4
DAIVER
SERIES
Do  S— .
i | rusTaTe -
+ loata sus S
H BUFFER
° .
? PARALLEL
T
»TD
p—
RECORB ¢ wope DATA NG
INTA, LATION
PUAY ¢——ed GONTAQL MOOU! o] | o
11 113
WAITE PULSE AZAD COMPDATA § FiLTER

ENVELOPE
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UMS5160

Pin Description

Voo
Positive power supply +3 ~ +6V operation voltage.

Vss
Circuit GND potential.

Ap ~ A,
Address bus.

Du ~ D7
Data bus,

RECOPRD

Input pn, active Lov.. Trigaering this input pin the chip
viil un into “speech analysis™ mode.

WRITE PULSE

Qutput pin, aclive Low. This pin gensraies one pulse
each time the clock count advances eight cycles. This
pin is active only in the “speech analysis” modsz.

READ

Output pin, active Low. This pin provides an output
controt signal for exiernal memory. This pin is active
only in the speech synthesis'’ mode.

PLAY

Input pin, active low. Triggering this pin, the chip will
u0 i1 lo “'speech synthesis” mode,

Talk Back Application Block Diagram
LM3886

AUDIO
AMPLIFIER .

[~ = e e . ——

1
LOW PASS FILTER AMPLIFIER |
1

/g_l> OR
UM5100 EPROM
: : N\ oA
H |l ROM

-
RESET

Input pin, active high, When activated, all the internal
counters are cleared and the chip is disabled.

ANG and ANG
Analog voice signal outputs with opposite phase.

FILTER

Output pin.  Produces enveiope waveform with externaj
integrator circuit,

ENVELOPE

Input pin. Envelope signal vatl go into this pin to modulate
vaice amphitude.

TD and TD
Output pin, Auxiliary outouts for low frequency signal.

COMPDATA

Input pin. Detects the delia slope which is generated
from the comparison of input signal and feedback signal.

C.R
RC osciilator pins, fosc =40 KHz for R=7.2K C =0.0047uf

CLOCK DRIVER
Output pin for negative voltage generation.

SRAM

LA1322
_‘_m MICROPHONE

1o

.[l-

RC OSCILLATOR
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UM5100

Absolute Maximum Ratings*

Supply Voltage, Vop =~ Veg oo
Input Voltage .. ... e

Operating Temperature ... ... ...

Storage Temperature ...........

Electrical Characteristics

....... VSS to VPD
..... . -10°C1060°C
.....=20°Cto080°C

*Comments

Stresses abowe those listed under “Absolute Maximum
Ratings" may cause permanent damage 10 the device, This
is astress rating only and functional operation of the device
at these or any other conditions above those indicated in
the operational sections of this specification is not implied.

(T, =25°C, Voo =5V. Foge = 40 KHz, unless otherwise specified.)

Y Limit
Symbol Parameter Unit
Min. Typ. Max.
Voo Supply Voltage 3 5 6 v
oo Stand-by Current 1.0 LA
larive Clock Drive Current 16 . mA
bsink Clock Sink Current 16 mA
v High 35 5 \%
H input Voliage .
V”_ Low 0 1.5 v
[ 3 Drive 3 4 mA
drive *Output Current
Isink Sink 3 4 mA
Treset Reset Pulse 1 uS
Twrite Write Puise Width 200 NS 10uS
Noge: *Except Ay, Dg pin.
Bonding Diagran:l
Pad No. X Y PadNo. = X Y
1 749 1208 21 =730 1208
COO0DO0000000 TUxxxx 2 539 1208 22 -520 1208
1098 7 6 5333 Yauqo 3 329 1208 23 -310 -1208
' 3803 4 19 1208 24 -100 -~1208
on UM5100 380 5 -91 1208 25 119 —1208
g2 20 6 =301 1208 26 319 1208
Y 7 -511 1208 27 529 -1208
Qa3 4 360 8 ~721 1208 28 740  -1208
O Jull - 9 -931 1208 | 29 950 -1208
O1s 0.0 X ug| S 10 -1140 1208 30 1161 —1208
‘ 0,0
Ote . 130 1" —1264 697 31 1264 —691
12 —1264 486 32 1264 —481
aw 320 13 1284 277 33 1264 —271
018 310 14 —~1264 67 34 1264 —-61
019 15 -1264  -143 35 1264 149
16 —1264  -354 36 1264 359
20 21 22 23 24 25 26.27 28 29 30, 17 -1264  -564 37 1264 569
cbhoocoooooo 18 1264 774 38 1264 779
o - 2.9mm ] 19 -1264 984 39 1264 989
! 26 -956 1216 40 843 1208

unit m
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©ome

i UM5100
SPEECH RECORDING AND PLAYBACK
{With power switch)
“
20
14 p————P>
1
sy 2 64K SARAM b
+5Vv
>
10 9 ceveernnenenes 3 2524 21 23 2 11 cvevvennnnrn,. 18 19 22
""D
POWER
SWiTCH v 4 AOf.. I O SO RN DO e Aol IS P [+
I# .
L Tt READ
2y % | 16 10 9...0iieeuineennen 337 36 33 35 2 11 1213 27 28...nns. 31 32
™~
<
1 |
RECORD UMS5100 \ °'°°‘7t
SWITCH g o~ +5vi—] 40 50K
I i — CLOCK
U IO ANG ANG COMPDATA FILTER ENV  ORIVER
§£—+2 17 24 23 25 18 21 22 19 20—
3 T
27K +5V e tut
pLay ol Tut v s T Y A .t |
SWITCHT + 47K 3 :' 47K ¥ "_D ) 3K
Qi 1 100K 1Na1ag A N4148
P 1
6f_ IS 220K3 :
y N/ 45V 2\ 47¢
220u! e %LM324 L= *\v%imM324 h
3 108 47K3 7 2 3 :- 47ut
lo.047 1K } 10K
1 8 K3 0.047ut 310K 14 LED
0 f_[: q ‘270(11 £ 470K 3 - 47uf
“ j 3 x - 500p /& % ¥
T, imzes 2p—100K3 & T 13 2200
8 3001 0.033 s
! D +5V
+5V —6 ke 4 : mi 47K -
3 13K30.0047u1 >
b—
1000pf 3
READ { 13K30.0047
—i > == 0.047
__j,Z»K_D l 9 |10
47¢ —
%LM324 47K
0.0082 31 “_‘F :‘_Dx
— MICROPHONE

+5v ——I——ow—
>
47ut
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47;1'

MICROPHONE

LinAas :
> &
m—iEs UM5100
SPEECH RECORDING AND PLAYBACK
{With 16K SRAM x 2) .
M D +5V
+5V
ey 24 12 .
. UMB116 21—
v 10K > 182412 8.-veevesreecarrerones s 2322199 e vernenee 17 20
y POWER D ‘OOK% 28128 e} 2322199 e 1720
SWITCH
21-...—
45V sy 10K 18 B... .3 212322199...c0uneenenn. 1720
=5 ] I
iuf I A, A D, 0, READ
< — 1
11 35.. veverennrrennndd0 eieene e, 337363311121327.nn 0. 32
10K
RECORD & ‘
SWITCH - UM5100 s ' 0.()0':4_7D
_da0
1°‘ 5V ] CLOCK 50K
34 O ANG ANG  TD COMPDATA FILTER ENV DRIVER 9
ch_BSn 24 23 25 26 18 21 22 to 20—P>
[ 27K Fiut 27K 1 4Tuf
o e Y4 Tuf 4 Wb H>
P T . : ST47 > dIS IR
LAY 4 47K 3 + N
SWITCH 100K3 1 100K 1n4148 A1 N4148
& 3 220K3 \
o W 45V N 10K
o P %LM324 e 4LM324
{0 Y83 9 ) 72 [® e
0.047 ) : 10K
10K 3 b:
1 5 0.0047ut 310K LED
I e e
10uf < /.LM324 Fi=
2 100K 3 * 500p
® ic 2200
4 g LM386 a2t 0033 T__ -
7 JI D
5V —6 * 13k3
3 0.0047uf
—
1000pf
READ { —>
|
N -
47K 47K
0.0082 +5v
[
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RfT
1 A — 3
UM5100
Application Circuits
SPEECH RECORDING AND PLAYBACK T
{With low standby current)
—1| /
Y
100K
-OSV———W————T—D
Vss | GND
20
. 14 g GND
. 26
+5v—£ 28 64K SRAM o
820n
109 87 6 5 43252421232 1112131516 1718 19 22
~r GNC
l i FNo] O O O F afee]eA12008 . o ut e fe e o JOT
+5v———_] .
10K | 1uf READ
=
10K£ 1610 9 8{7 6 5 4 337 3633352 11 1213 27 28 29 30 31 32
RECORD >
SWITCH 39 L e
—> UM5100 0.0047
) 17 15 %p—b
1 R 70 — i ~ CLOcK 50K |
34 TD  ANG ANG  TD COMPOATA FILTER ENV DRIVER 14F
éri 217 24 23 25 26 18 21 22 19 20—
T ] . g
——"‘-—]27,4:; 27,(1 bSV_:ZL_ Tpt ‘_j_
Tauf L 31a ) . Auf
HED> | RS s 347K K T
+ k3 Tk, HiED e
{0 1 100k —1 INa1ag ATN4148
6 5 < 1
220K3
S - - o 4 / \n
v %LM224 — *\%im324 )
b IR LT A S 2} |3 Tt
> ] Ly
0.047 10K [-D
<
5 0.047 uf 310K 14 LED
1 #41 D
10 ,E 4 j—b 700 470K 3 /
(3 D
500, — +\ %LM324
T__ g LM386 by gy pI 3] N2
1041 0.033 ey
+5V —{ 6 7 _:‘ > ‘H I 1K 3
3 13K3 6 00471 47K
1000pf .
P 3 ‘
READ — 13K$0.0047
. D> == 0.047
1 N47K r—
. 47k
%LM324 4,7
0.0082 A S
—

-+
47uf

MICROPHONE
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UM5100

SPEECH RECORDING AND PLAYBACK
{by voice trigger)

26

28 64K SRAM

10 9 8 716 5 4 3 2524 21 2321112131516 1718719 22

27

l

|

LAIND

B

|

Pl
i

f

. 337 36 33 35

47K

UMS5100

0

ANG ANG
2147 24

23 25

26 18

21

2 11 1213 27 28.........31 32

CLOCK

COMPDATA FILTER ENV DRIVER '4]
19 34 20

22

1

I

15

>

27K

AR
tuf

>
3100K

) 5 220K5'

I—Iz7 KE
m

HH>

47K 47K

<
<
<

1pf

3K

A

1N4148

=y § e

&7ul

||
1N4148

\ 7 +5V
! %LM324
7

10K 32

il

1o

47ut

0.033
4

~

1

$0.0047,1
)—.{

- 0.047

{
LED
47 ut

SV

oSG
|+

MICROPHONE

7K

Zf(;

—p>

Q.0047
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UM5100
SPEECH SYNTHESIS
-
1 —->y
&V |28 128K EPROM OR ROM 20 b
22 }—dg
109 8 76 54 325242123 2381112132728 203031
R
%)
Aol X ool a1a | oo, .|p7 AEAD
A
47K 3 109 87 6 5 4 3 37363335 238 1112 13 27 28 29 30 37
16 RESET
32 i
wsv 2T _tao UMS100 ~
1 g FILTER 20 }——>
ANG R1 ci ENV
23 25 15 14 19 21 22
PLAY | K|, _
47KE 347K .9 {—p * Tut :
f =X S 47uf
J 50K  0.0047
47K .
Y- + 47t
T —\ ~—i—>
/ +
47K 3
47K
100.(%_&( J‘O.OOBZ 3
0.3 . } .
— }— . 4 j—'b
10uf
13K 2 2
0.0047 LM386
« 8
13x 3 7—Y
. +5V—-1 6 10uf
5
] 0.0047
0.0047
7 on
*|
1 220uf =
v i
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