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VOICE TRANSMISSION ON MICROCOMPUTER

Mr.Wichai Nateenantasawasd
Mr.Somyot Junnapiya Advisor
1987

Abstract
This project shows the method of voice signal transmitting,
analog signal ,on microcomputer . The application of using
microcomputer \in this project has QOne with analog to digital
conversion. Then we send the data through RS-232 with the help of
8251 USART to transfer the parallel data to serial data.The use of
MC1488 change the TTL level ¢ 5V ) to +12V and MC1489 change
the +12V back to TTL volt. In order to have better performance and
longer distance. The receive microcomputer change the serial data

back to parallel. Then transfer digital signal to analog signal.
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With 8-Channel Multlplexer

General Descriptlon

The ADC0808, ADC0809 data acquisition component Is &
monolithic CMOS device with an 8-bit analog-to-digital
converter, 8-channel muitiplexer and microprocessor
compatible control logic. The 8-bit A/D converter uses suc-
cessive approximallon as the conversion technique. The
converter features a high impedance chopper stabliized
comparator, a 256R voltage divider with analog switchtree

multiplexer can directly access any of B-s!ngle»ended ane-
log signals. .

-| The device eliminates the noed for externnl zero and full-
" scale adjustmaents. Easy interfacing 1o microprocessors
is provided by the latched and decoded multiplexer ad-
dress Inputs and latched TTL TRI-STATE® outputs.

The design of the ADC0808, ADCO0809 has been optlmlzsd
AD conversion techniques. The ADC0B08, ADC0809 of-
fers high speed, high accuracy, minimal temperature
dependence, excellent long-term accuracy and repeatabl--
this device Ideally suited to applications from process and

tions, For 16-channel multiplexer with common output

and a successive approximation reglster. The 8-channel .-

by incorporating the most desirable aspects of several

lity, and consumes minimal power. These teatures make °

machine control to consumer and au.wmMouva . plica- -

.. . . AtoD,DtoA

~

ADCOBOB 'ADC0809 8-Bit P Compatlble AID Converters

featu.res

& Resolution — B-bits

‘s Total unadjusted error — £ 1/2LSB and = 1LSB

B No missing codes

8 Conversion time —)100 L]

8 Single supply — 5 Vpe

8 Operates ratiometrically or with § Vpg or analog span
adjusted voltage teference ot

B 8-channel multiplexer with latched control lagic

‘m ‘Easy Interface to all mlcropfocehsorl. or operates

“stand alone" .
8 Outputs maet ™ voltade levol apeclllcullonl

& OV to 5V analog Input voltage range with single 5V

, supply
® No zero or full-scale ad]ust requlred
B Standard hermetic or. moided 26- -pin DIP package
8 Temperature range -40°C to +85°C or ~55°C to
+125°C
B Low power consumption — 15 mW'
B Latched TRI-STAT;‘ output

GND  REF(¢}

{sampie/hoid porl) see ADC0816 data sheet. - * * e sy .
BI k Di . 5 . . » N
oc agram . ‘START  tuoex
. - . . '-I-II-T Nn_ 1 ; . .
- (0—- . : B vy . g v <
SO ’ . o END OF CONVERSION
. P -/ | .- CONTROL & TIMING (NTERRUPT)
“o l N _
. O e\ |- |
O-=={ 3CHANNELS ! - : . i .
danarogmeyts ] - | MULTHLEXIRG ] -
O—1 WITCHES | SAA
o | T o
H e
. MPAR,
o] . Il:o A Mou . w, o
. : STATE l—o
E | ouTeyT 81T QUTPIUTS
‘ o e l. taten @ '
\ BUFFER
i . | —2 |
g Lo F
- : SYITCH TAEE : ;
] . . | -
3917 ADOREY { O— . L ﬂ
o ADDRESS —— i .
{ . LATCH ] ' R
ADDAESS g u::gm A L . {- -
LATCK ENABLE - PN ACHSTOR LADDER - Jig— ™ e )
* H " N . 1 v
. * [ !' ' .. " I
‘ NS | 1 6 -
T~ T ovee nm-) omrrur

ABLE

608000V ‘BQGOOGV
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KTAD L .. e .
T (] .
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(AD4-ADIS)* VREH-) : -
g 2= =P 087 - MSD
START 2-2 b 085 '
B ALE 23 p——vp D3S ">
" 74—
. A 35 p——>pp 082 ! )
s ADChes 2Spe—dom2 - .. -
elr - 2~7 —{-LDDII J
= N 1t f—boa0 < tsh
SVSUPPLYO. . - r g
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_ GND N
. I i . o5V
. , . GROUND "=, . ! . ANALOG T
" e <’ INPUT RANGE v
. .
. | ‘. ' ' f=vint )
o Address fatches needsd for BOSS and SC/MP Interfacing the ADCOS08 10 8 MiCroprocessor .
. J : _.' T g \ ¢
LN Y . "
f 4 . . MICROPROCESSOR lN’TERFAéE TABLIE ‘
. i . = - = j! .
PROCESSOR - AEAD WRITE INTERRUPT (COMMENY) | -.
2080 MEMA WMEWW | INTR(Thru RST Circult) L o
8085 RO WR INTR (Thry RST Clrculty " *°
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SCIMP NRDS . yvyns SA(ThruSensed) = "= |~ -
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' . ' P -
. o Y e o ..
i d 4 v v
: . .
' © oo KN Tt L.
Odering Information=~ 7 Y
TEMPERATURE RANGE i .7-40°Clo +85°C -65°C 10 +125°C
Eror |2 V2BIt Unadjusted: ' ADCOB0BCCN | ADCOB0BCCJ ADCOB0BCJ
. = 1 Blt Unadjusted * ADCOS0SCCN " i .
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‘General Description: , 7 ..

The LM1508/LM1408 is an B-bit monolithic digital-to-
snalog converter (DAC) festuring a full scale output
current settling time of 160 ns while dissipating only.
33 mW with 25V supplies. No reference current (IREF)
trimming is required for most applications since the full

2507 Relative accuracies of better than. £0.19% assure .

curreqt bf ‘less than 4 uA _provides 8-bit zero accuracy ’_
" for IREF 2 2 mA, The power supply currents of the -
LM1508/LM1408 are indapcndcnt of bit cpdes, and
exhibits essentially constant device characterjstics over
(ho entire supply voltage range. . .

The LM1508/LM1408 will interface durcctlv with pop-
ular TTL, DTL or CMOS logic levels, and is a direct

LM1508/LM1408 8-Bit: DIA cdnverter

scale output current is typically £1 LS8 of 255.!35;-‘/. s

. -8-bit monotonicity and linearity whils zero level oUtput i

v W Ato :D, :tho' A

e

\l ‘ L -.:' 2 B 5 r
oppbcmons, see DACOBOO dats sheet. For more infor-
mation, see DACOBOB data sheet.

Features £

@ Relative” ‘sccuracy: i 20:19%  error
‘LM1508-8 snd LM1408-8 ©  '* - "
8 Full scale currant match: 1 LSB’ typ

% 7 and 6-bit | accuncy ‘available . . .7 [ .

s qunllnggnme 180nstyp o~ . - ",

& Noninverting: digital inputs sre ‘n'L and CMOS
compatible

8 High speed multiplying lnput slew nte 8 mA/us

8 Power supply voltage range 4.5V 1o 218V

VR e, PR

sifabsadaaynn 0 b G

maximum

replacement for the MC1508/MC1408. For hlghar speed 9w Low’ power consumptcon {33 mW @tSV

Block and .,Conhecticxm Diagra{'l\s

i "y
' PO P
", Dusl-In-Line Package

nis (¢}
Pt a — <
AR B! SUBL ot
1 .t 1 “ *
GND ===y - p—V| -]
;-':::{o—{ cuRNINTOWITCNER | I—OI. ' \ “-.;' ¢ “
. i - \ Ve = B ot (1L ,
Qlo'—' WSy = vee : .
et , - —— M85 At = sniEs b= a1 130
s & n
f 1 yagpg O M Al et =AY
=0 v
, . e ; et e P 2
uu—! REFERENCE b0 cowrtn - s eas AR
. [ st s PR
. “: H 4 c f $~ ’ CORE S LI sy, .
. ’ . i i . : Tor maw
i N 3 RILTIN A ) ’ Y
Typlcal Appllcatlon ‘ NNE D S i
1 . H 1 * :’ o ‘. - . , e " i 0
: i : : §13 . . a . ; .
. 1 M wiE adewd. uslc : oz RS
[ ey N oy [ AIO—.t i N —@TAM,'——OW-V." ..
4 ! i e " i o4 !
' L e = SRR T
e '_. £ i “Ol.- o O ; PRSIV NE % 11 Bl )
- t "0':';' v e
; ‘. a0 5 F-O.“,’m e Y.
. 1 4 . N g e
' . ‘ - A2 ag\"”
! e N .
. = Vo= 10V {— 4= & .o .
" . i i ( 2 ' 266) ;
' _: . veg e -10v ' N L R &
. naum 1,310V Output own anqconvm . .
Ordering Information S e 4 i o R e
i B ono:n NUMBERS® L4
: | accuracy ‘Q'E"AT'N:A‘::;“AIU"E - HERMETIC ™ HERMETIC PLASTIC
. oo - [ N | PACKAGE (D16CI | PACKAGE (J16A) | PACKAGE {N16A)
Pl se [T -scsTasnizee visomos ‘| umsomss | . T ]
i remf. e BBibam an] e 0°C KT S476°C L I L L1088 < - ~LM140BN G e e
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9017[W118091W1



-46-

National :
Semiconductor

v Samplé and Hold

L F198/LF298/LF398, LFI9BA/LF398A = °

Monolithic Sample and Hold Circuits

General Description

The LF198/1.F288/LF398 are monolithic ssmple and
nold circuits which utilize BI-FET technology to obtain
ultra-high dc accuracy with fast acquisition of signal and

Jow droop rate. Operating as a unity gain follower, dc.

gain-wecuracy is 0.002% typical and acquisition time is
i low as 65 10 0.01%. A bipolar input stege'is used to
schieve low offset voltage and wide bandwidth. Input
oftset adjust is accomplished with a single pin and does
not degrade input offset drift. The wide bandwidth
astiows the LF188 to be included inside the feedback
ioop of 1 MHz op amps without having stability
problems. Input impedance of 10109. allows high
source impedances to be used without degrading
accuracy. L. Y

P<channel Junction FET's are combined with bipolar
devices in the output amplifier to give droop rates as
low 85 5 mV/min with a 1uF hold capacitor. The JFET's
have much lower noise than MOS devices used in pre-
vious designs and do not exhibit high temperature
instabilities. The overall design guarantees no feed-

thiough from input’ to output in the hold mode even

for input signals equal to the supply voltages.

Features
Operates from 26V to £18V supplies

Less than 10us acquisition time i
TTL, PMOS, CMOS compatible fogic input
0.6 mV typical hold step at Cp, = 0.01uF
Low input offset

0.002% gain accuracy

Low output noise in hold mode )
Input churacteristics do not change during hold mode
High supply rejection ratio in sample or hold

Wide bandwidth

1]

Logic inputs on the LF198 are fully differential with
fow input current, allowing direct connection to TTL,
PMOS, and CMOS. Differential threshold is 1.4V. The
LF198 will operate from 5V to 21BV supplies. it is
available in an 8-lead TO-5 package.

An A" version is available with tightened electrical
specifications. : | .

B

v86£41/¥861471 ‘86€41/86241/86441

OFFSET

Functional Diagram
. - 2

B s |

Seon

AAA

v " '

[

. 1061C
< PCFEMENCE

L_.__.__....;_._.._..J._.....;_...._'.._.J

- . ;
¢

Typical Applications "
Typical Connection

..

w

w

R N

tMab . " A

. CAPATITOR . "
) K

. Acquisition Tims
'
TH]l vin=s70 0%
Tj=2%¢
1
1LY
”» =
3 1 1
! =20
[
. J
o
' A
"
[T 1] Y]] ©oa -
HOLD CAPACITOR WF)
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LM386 Low Voltage AUdIO Power Amplmer -

General Description

The LM386 is » power amplifier designed for use in low
voltage consumer applications. The gain is internally
set to 20 to keep external part count_low, but the
addition of an external resistor and capacitor between
pins 1 pnd.8 will increase the gain to any value up
to 200.

* The inputs are ground referenced while the 6utput is

sutomatically biased to one half the supply voltage, The
quiescent power drain is only 24 milliwatts when oper-
ating trom s 6 volt supply, mlking the LM386 ideat
for battery operation.

Features - Vs '
® Battery operation

& Minimum external parts

®  Wide supply voltage range

(]
.
-

« ® TV sound systems
»
.=
. 4V=12V or 5V-18V L]
]

Voltage gains from 20 to 200
Ground referenced input i
Self-céntering output quiesqeni volltage L
Low distortion |

Eight pin dual-in-line package

Applications . ‘
AM-FM radio amplifiers -
Partable tape player ampmlm
Intercoms

Line drivers 5
Ultrasonic drivers * : -
Srnall servo drivers

i

'~y

8 Low quiescent current drain 4 mA Power converters o
Equivalent Schematic and Connection Diagrams 7 >y |
. o . N
OV K
"Dualin-Line Packege |
SO WL
GAIN —— — A .-,
s vt = LIPS
~Q Vour
e
N i
Torviw ‘
Order Numbar LM386N-1,
-e LM286N-3 or LM38ENA
—0O eno Ses NS Package NOSB
Typical Applications - .
Amplifier with Gain = 20 ’ i . - ' ‘ _;;'lpllﬁor wm; Gain = 200 ) ,
Minimum Parts oo - 2

e T
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yypical Applications continvesy * - : _ ‘ "

. .

‘

Amplifier with Gain = 60

"+ Low Distorsien Power Wisntriige Osclllator

s
+ . N
Ve \
" | e Ny .
"’"'uu B
k4
o
Ve
Fragquency Rnpnn'u with L
Bass Boost b 3 ‘ -
n
k. ] ‘ .
- i)
T n -
Y / N 'y . > .
a .,/ \ .
w . .
g 7 2 = cn o F
- N .
s . .
g n
1" i
“ - N
. " ' .
L0 8120 B TL Tk B IMIN ¢ ) ’ o
FAEQUENEY (M2) L / . s
. L e P AM Radio Power Amplifier ' -
. . .
FRoM
. nrmnO—I .
' ‘ . Vo, { namre '
[ .
. . —— :“'l t Lo
. R [+ . WLAKIN
- T T T
’ .. = = CE T el
~ : - .' a“n 1 g “reb e . N . . .‘ ) .
0 1: Twist supply lead and supply ground veyy tightly. ., Nots 4: R1C1 band limits input signais. 1 R
~°u 2: Twist spesker load and ground very tightly.. . . " Nots §: All componsnts must be spaced very close to IC.
“3: Ferrite besd & Ferroxcubs K5-001-001/38 with 3 : T :
Sng af wire, - v - . .

Sl
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National - =~ i Operational AmpiifiéféfBuf_fers
Semiconductor - .. - = o

| LM124/LM224/LM324, LM124AILM224A/L M324A, LM2902 .
Low Power Quad Operational Amplifiers
General Description -~ _ ..... .. Advantages

The LM124 series consists of :fohr independent, high -.® Eliminates need for dual supplies
gan, internally frequency compensated operations! am-
phtiers which were designed specifically to operate from

s vogle power supply over 3 wide range of vdltages. package i : . -
Operation from split power supplies is aiso possible and: 8 Allows directly sensing near GND and Voyy also
the low power supply current drain is independent of the - goes to GND . %

magnitude of the power supply voltage. =~ - - ® Compatible with all forms of logic

. i y . & Power drain suitable for battery operation
Application areas include transducer amplifiers, dc gain =

piocks and all the conventional op amp circuits which Features °
now can be more easily implemented in single power /
supply systems. For example, the LM124 series can be

& [nternally fre'quency compensated for unity gain

duectly operated off of the standard 46 Vpe power ® Large dc voltage gain 100 dB
supply voltage which is used in digital systems and will ® Wide bandwidth {(uhity gain} 1 MHz
easily provide the required interface electronics without {temperature compensated) .
requiring the additional 215 Vpc power supplies. .~ m Wide power supply range: S -
| i 7 Single supply ; 3 Vpc 1030 Vpe
N . - : - . ordual supplies $15 Vpc 10 156 Vpe
. o " @ Very low supply current drain {800uA} — essentially
Umque Characteristics b_ & 1 . independent of supply voltage {1 mW/op amp at
. i - y ; $Vpe) - .
in the linear mode the input common-mode voltage A o] correflt A 45nAnc

range includes ground and the output voltage can also

wing to ground, even though opetaied from only a (temperatiire compensated)

® Four internally compensated op amps in a single ’

A AR A

Dusldn-Line and Flat Packsge

3

SN wute weuts® G0

L aeura’, weutys euTa
. .
L n u Iu S lw [ : .

D

1' [] DS O . 1
hades I TER v meute Ul e, um;ll
- ToPview ' .
Order Number LM124J, LM124AJ, S
LM224J, LM224AJ, LM324Y,° | (0
LM324AJor LM20023 - 1.
See N5 Package JI4A . 114 2
Order Number LIM324N, LM324A
or LM2002N o

[ SesNSPackage N14A

ungle powes supply voltage. . Y | ® Low input offset voltage 2mVpe
v, , S and offset current ‘ . 5 nApc
& The unity gain . cross f;equeﬁcy is temperature ® Input common-mode voltage range includes ground
compensated, " - ’ VL€ » Diﬂeren}ial input voltage range equal to the power
. CS .- 4 *_supply voltage 7
® The input bias current is also temperature & Large output, voltage 0 Vpeto V¥ — 1.5Vpe
compensated, o ) . NG o .
- 1 -~
Connection Diagram .~ ..»Schematic Diagram (each Amplifier)

- pZeNTVZZCINTIVZLINN

ZOSZI{\H ‘VyZEWTVYZZINTVYZLNT

’ E
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LM124A/LM224A/LM324A, LM2902

~ N vy

Typical Single-Supply Applications continuea) (v* = 5.0 Voe)

* . Vohtage Controlled Oscillator Circuit

e ’ .
108 I . -
A - " N N
vy B . . ’ . ¢'.
: e Lz - mEg ’
[ : R A
v O— AAA—P~{ + : Ve Lkze? —O OUTPUT Y tett l
3 . Mmoo -
. < m v AAA . KCELL HAS OV
< L
oW 1, hhAD A M ACROSS iT) L
10 AN
= p— AR .
. Wy
. - O 0UTPUT2 o
AAA =

£

AC Coupled Inverting Amplifier

AAA o & -

Ve
1 .
DC Coupled Low-Pass RC Active Filter . T
) lﬂu’ S ) CoN
) | . ) ‘ . A
n L - R " AR
a . =. "
P ov.o;— + e
- ’ .v.' c_ .
. © . '-%‘% vl e

as .
et Vg Mlwy

. Lo : At thown: Vo * 2V, - ¥,)
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