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BIGITAL VOICE CHECKER
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ABSTRACT

A DIGITAL VOICE CHECKER IS THE AUDIO EQUIPKERT FOR
CHECK  PRESENTLY VOICE OF TRANSMITTING ;SSB/FM CONTESTER .THEN
CHECKER RECEIVED SIGNAL OF MICROPHONE AND RECORD !T.HOWEVER,THE END
OF SIGNAL,THE CHEKER STOP AND PALYBACK FOR REPEATING SIGNAL.BUT YOU

WANT PLAYBACK OLD DATA YOU CHANGE RECORDING MODE TO PLAYBACK MODE BY

SWITCH.

THE CHECKER INCLUDE IC T6668 IS IC HIGH QUANTITY OF
CONVERT OF ANALOG SIGNAL AND DIGITAL SIGNAL AND IT SAVE DATA DIGITAL
IN DYNAMIIC RAM.CONTROLLING USE SEQUENTIAL CIRCUIT AND IC RETRIGGER

MONOSTABLE 74123,
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E432/7432 Quednple 2-input Positive-OR Gate

e

Schottky TTL High-Speed TTL Low-Powsr Scheitky TTL Stondard TTL Low-Fower TTL
Package Package . Package . Package . Pachage
Device Typs Devica T Device Type Device T 4 Device T
¢ reTRImcA YPe e TR ImicH c[PIMCcF Y eTPImicH ¥ [cTPImIcH
SNI4SR2 L WA 1 SNG4 532 130] wit SN5432 15
T.L TSI TR TV EN LTNT sWan TImT d
Lyt ] ol [13 L1/ PR SN [ T | F WSR3 FMINR? 10T 3 ,
FARCHILD | —" Wi Tie Wz anan (o] [MO] "0 | FCMR/FONR IDLIBT
MOTOROLA SNILS 2 T
NS.C DML SN2 D OM84a32 DI D]  Jwdf Owsec32
S i GMS4aL 532 T TMTTR JTNE DuYeL 32
1 ‘p
PHILIPS NT4532 [ . h 4 532 ki N3? 3
S ED 23
SIGNETICS S5 AT rTCy g
SIEMENS - FORERT &
FUATSU 5aL 837 b
HITACHI L 4L 537 FT nGYAR Py
wprem
MiTSUBISHI VeI s37 T 5
NEC 532 c1
TCSHISA -+
Elactrical Characleristics SNSALS32 SNT741.832
absoluts mezimum ralLings zve operatng frev-2ir temdr-sture 7anfe = A
Suon wehogr VOO ™ Oswaivg Yo &0 HETTY Wt n Bt Schemetics{each g“e)
i o ™v [ g Teere vz w  Mi
Trrag wemIe TN 65T = w0
recommended osareting cond tisng wE v
- itk BIL $N74.532 iy
R eie] fatnd “ax [ [atad MAX M
Fuooy wiwe YOO (2] $ ts an t is v
pmeve OGRT BTEn 10 -0 - & -h kY
Low-sve tAZF TEY. 930 N ] =4
Comumy, Toeer rwentre Vg -8 o < hd x
olactirical characteristcs over recommended operating
free-air tempersture range
PARAMETER A TEST CORDATIONS ¢ M TYP § MAX {WNIT -
Yin High-leve! Fpul voltage ? v
iy Low-teve! noul voiiage eyf v
Vi Input clems wolinge Voo ShiN, 4= ~t=A 4 ~i.5{ V 3
Voo =MIN, V=2V, K
VOH High-leve! output voliage 1on=MAX 27 34 1v -
VoL  Lowsers! ovna voisge Voo MR, VI = Vie s, 025 0.e] v by
1oy = 4mA
frput current at .
[ S
! maxnum Pyl volisge veg=MaXx. V= Gl s :
[T Hognovel spot current Voo = MAX, Vin=2. v 2| pA
h Low-eve! mpuy! ourrent VogaMAX, Vi =04V -0.4 } mA
Sa: S Fami'y | —20 ~ 100
[l Short 't t e [vec= I
os crouvt outpul ourrent CC=MAX ﬁa.sruu. pry Tios mA
iooy  Sweply srrent veo Dtk Tom! autians hegh 3.1 B2 | mA
100L Supoly erent cc Tow:, owouts ow €3 98| mA -
Average pegate
[ Sugply ourrant v v mA
CC uoply ce=8 (50K Gy cysie) 1.0
Prooepstion delay time, .
WLH e domgrtevs’ autput Vo= SV, Ta=Z5T. RI&| B
Prapagation delsy time, CL=15%0F., R =22 ~
ert Bagn-1o-ow4eve: Uiyl “ 2 m .
Pin Assignment (Top View) . 20 3ws i & on
© BN Fey -
. * - [, -
) GG L
L fis] [l [l Nel fo 1T ] 2 l
I—E}‘] I‘—%—} i
‘¥
E‘] JI b l
. 11[’1:"’:;‘1“’1;}"..{“!1!’
. LT S T 1Y b '
_ e CROT
) N Fositme logic: T Remstor waies stown are nominai snd m ohms
-~ = Yeaep .
o conthone eonr a3 MING VA, Tx R RO Vet 300 RS e tumvnles IR R A3 NG ) )
TA trpca’ alves a0 @l Vog =SV, Tg=28C. . .= N - - It
SHI MO tan e U Pt v Botel at & bmg T T T o= ‘ - B
- - - 4 2
. P
- - ; ..
- - . M 1 -
. - Al s
" . -
ool * N o =wp 7 SR I
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54123 /74123, Dual Retriggerable Monostable Multivibrator with Clear

147

Schattky TTL High-Speed TTL Low-Foser Schorky TTL Standard TTL Low-Power TTL
! Package Package Packegs . Peckage , Package
i Ype * {Device T Davice Type — Devica Type Device Type
Device Type /= o n ¢ »ecTPimicH clpimMics clPmlic clPnlcA
SMMLS. 23 iy wif SNSSIZD 5y 'WCE SNSALI2Y D
T.L § SHLSID I NT SN 1T ~D SNILIZY QNG
1 4 1Y)/ Fad 23 oD

FAIRCHILD : ] EERr] CAtA)

[ i , i OMSaLITIA o

MOTOROLA - 7 i it Is OMMLITIA o

e T 1

H DaneL 5123 H D -

KS.C ; ¢ TSI T Tt N
|

PHILIPS ] WIaLS12) T Nz )
1 s FGed; W]

SIGNETICS t T FEe) FTlom R
s i

SIEMENS - FLKI2E o

FUNTSY S M M3 @ )
!
HTACH PERE) s WOTe1Z5, HR516 | G P
T '
WSUBISH - : H ! win = U3 G
: T [ ] !
NEC r 2 S LPB212) oG 1
o i Py - f 1
| TOSHIBA SRR A AN NI 77T - I
Electrical Charactleristics SNS4LS123 SN74LS123
Pin Assignment (Top View) .
sbarolute mamimum ratings operaling ‘ree-sir temperature rarge
[}
Teealr 13 e ok 7 [ Iy : O
- o R, 2
Tl v g | vez Cem Cea 10 6% on B W
recammended sparating cenditions b M‘TLI il L—j “L—*[TL
SNBAL5T2) SN74LS 123 ne k‘—'
T oM MAX T MIN _NCH_MAX 1o I _J S
oeely ewinge L N [ s ) $ 58 [ ! o
#igd ienai senet Lamal 'Tn <00 - et A i o -
Lew lesel sa'set oot TOL 4 t R
I
sy e "y «© - = T
Tilerma Laag m: taa: deal B 18 [} S ae —{ 0
Erdemat Bo.og 1AM DAL sl » e - vihes
Wiraq toase et W Mol Lot rmad D Wl » H [
Sersiog fvvar .'-f“‘ “e — -4 123 0 - E) [3 ' 1 s . 1y ' B s
. oloctn.:ll characteristics over recommended operating s To : 3 o v lom
free- air temperature range cLn Cui  Lox
PARAMETER o TEST CONDITIONS t MIN_ TYP § MAX | UMIT

V(! Hgnevel noul 0398 2 v
Vi Low-evel mput W0Mage 08l v - 4
A ingut camp vol'age Ve EMN. i -ikTa " -5} ¥ .

VECEMN, oy MAaX, {

\7 H ol v —_—

OK  Hgr-rvel oot voltage Sea Wore 1 o A FUNCTION TABLE
i
) Ve =MN, g = drA #
Yoo Lowderst outud conage See Note T QPinh * 12315120, L123 (See Note 8) ...
Inpu! ausrent at

[ auax, y A TPUT .

t maroum Nput voitAge veguax. Wimw . CLEIA:"‘;'\TS [ wO Os 0‘ * L
[ Y] Hop-ievel wou: VoL =MAX, V=21V 20§ uh L X.. Aj.k H

ewrrent con —-— 1 E. S
Low-eve! nput X guo 4L M :
W Voo=MAX, V=3 4V 0s; ma X XLyt H
s TR UTTT RV
4 Shortcrcuit ouidut current ® [ Voo =MAX, Ses Note § 20 100 | mA Lw ‘: nor
Swely current VGG = MAX, el b S AN SRS T Y
[ A - U
‘e (quescent or trigpered) Ses Notes 2 and3 2 il i \L, ]
w trom A to output Q . . k4 33 . .
" trom B8 1o ouiput O 23 44 )
B tom & 10 output O vVees SY. C..‘h, R (1] s -
__}_':cn 8 1 ovtut Q T ; Reqp =562 H ]
_$PnL | Pom Ciew to ouint O a=BTC 2 71| INOTEZS! (Graun Con 1o marsro Vou @1 0. VoL atb. o fos & 0.
om Clear 1o oulout O Cp=i5eF. I Couxr ™ 00N 10 Mmassre vc(“ o Q. vg,_) at @, or 158 O
¢ AL =hy 2 Comscent t 1 medswed {afiar Clnar with 2 &V apohed 1o a1l clear and & wxputa
mn) wem A t 1§ 208 cC . oS
-eRinn) vom A or B to output O - e 8 wouts rounded. &9 ouduts ooen, Ceyq 20 93 uF, and Mgy =252,

e trom A or B looutpnt O [ 45 s | ms 3 ing 8 mearsed m (Mo Uggered state with 2.4V epphed to 8 Claar 3 B
p—— et A rouls grounded. 8¢ outpts apen, Cegq =0 02 uF, and Agy =25 12 .
R ‘4 tA H=mpn tevel (s12a0y ste). L =lowlevel {sizsdy state), ' stInsbion kromlowts

mgn tevel, § =1ranston Fom g 19 Ww evel, 1L = gne hgh-levpl 2ulse, U e low-level
pise, X =eresevant (sny ~Gul, «chad g trensitions).
B An ariernal Lmng CASICIY may e Connecied Delweon and Rest Coyup ‘Coyy (pomirve)
C For acowraie "epestadie pulse wding, Connact on eater ol sl belwesn
Pag/Coat 8nd VCC with Rycoen<cwonted.
D To oblam varabie puise witths, COMMCT esternale 785:31ANCe Detween Ry o
i 4 Rext 'Couy and Vi,
TFu condions shown 33 MIN Of MAX. wse the wols fid der ) Toetona.

c=sv, Ta =85%C.
be srortied A7 A bma.

318 1ypce vates we a1 v
oNot more tran one outout

Y ®Wymprcoagation delay 1:me, Iow-to-hgh-level cutput

s WL propagation delay fums, Pugh-tow-lovel et
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256K-BIT (32,768 x 8) CMOS STATIC RANDOM ACCESS
MEMORY WITH DATA RETENTION AND LOW POWER

The Fujitsu MB B4256 is » 32,768 word by 8 L1i static random access mem:
ory fahricated with a CMOS silicon gate pirr <. The memnry utilizes asgnchro-
nouse gitcuitry ang may he nssintained :n any state for an sndelinite period of
time, All pins sre TTL fo'nnalihlr, and 6 single 45 volts pcmm supply is re-
qitired.

Tha MB 84256 is adually suited ‘o1 use in microprocesser sysiens and other
applications where {ast access time and case of e are requited Ait devices
offar the sdvantages of low power dissipation, Tow cost end high prrformance.

® Oganiration: 32,768 » 8 bits

® Fast access time: 100 ns max. (MB 84256 10/10L/10LL)
120 ns max. (MB 84256-12/12L/12LL)
150 ns max. (MB 64256-15/15L/15LL)

® Completely static operation: No clock requited
® TTL compatible inputs/outputs
® Theee state outputs
® Single 45V power supply, 110% solerance
® Low powe: standby:
CMOS fevel: 55 mi¥ max. (MB 84256-10/12/15) 4
0.55 mW max. (MB B4256 10L/10LLNI2LA2LL/
15L15LL)
TTL tevel: 16.5 mW max. ({MD B4256.10/10L/10LL/V22120 /12LL/
15/15L/15LL)
© Data retention: 2.0V X
® Standyrd 28-pin DIP (600 mil) {Suffix: -P}
® Standsrd 28-pin Bend type Plaztic Fiat Packags (450 mil) (Sulfix: -PF)
® Standerd 32-pad LCC {Suffix: -CV)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Reting . S;mbol Value Unit
:;x:|;:lt-'taoe Vee 0S510+7.0 v
Input Voltage Vin 0510 Vee?US | V
Output Vo'tage Vour |-0510 Ve 4NS B v
Tempersture Under Bias Taian ~1010 85 °c
.
?e::-g:muu Range | o RA'h'A'l'n"“ Tsre ‘——-——"65 - "-! ~"__ c
. PLASTIC w .} -4D10412% .

NOTE: Pecmanent device damage may tecur if ABSDLUTE MAXIMUN
RATINGS are excaeded. Functiona! operation shoulr® e eoctriciad to,
the cor:Jitisns ay detailed in the oprrations! secions of this data
sheet. Exr.osuta 10 atsolute maximum rating conditions for extended
periods myy ‘u"e:t davica reliahility,

MB 84256-10 10L 10LL
MB 84256-1212L 1210
MB 84256-15 151151

Augun 1986
Edition 2.0

PLASTIC PACKAGE PLASTIC TACKAGE 4
DIP.28P.M02 FPT-28PM02

CERAMIC PACKAGE
LCC.32C-AD2

PIN ASSIGNMENT

LI U ™ IVee
ayy 2 'v;J-'
sy b ¢ LITY
aqlje ')A
Al ”IJ..
a,h te o Li1) n
st mMIBN ~er"
srla "or vitw rha,.
sl A o1
selle "L.‘lﬁ
(3.5 J wlivo,
LOy Y 7] PIID.
'n'E 3] ] Iy
onp e [T 410N

.z
a
L
o,
-

This device conteing tircuitry SO protect whe
inputs sgairst damapt dus to high ststic voty-
apges o vlectric firldy. However, it 4 soweed
that normel preceutions b febea 10 pvod
eoplicatios o sny woltage highar than mani
mum rated voliages 1o thii high impedance
cirevit,

»
~ -
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MB 84256-1070L10LL
FUNTSU g 84256-1212L 1211
ENMLIER M 84256-1515L 1500 ‘

'

Fig. 1 — MB 84256 BLOCK DIAGRAM
“
A0 o ——GCVee
Ao ——
Al . . ——--4) GND
Ao ADDRESS HOW M;"r'f(,:‘?('.‘:. .
A300————— | BUFFER , | otcovrn t b 4
Ap (3m mem
Ol “o X .
[} Y ————
Ag Ot B W, BN 2
les . ea\\-
Ap e —] cEN S AW ————
Ay O o .
A3 O—————1 ADDRESS 1O GATE &
:: O————{ BUFFER 4 COLUMK DECODI R
1 O—r——q Z .
Ao O ol k
[}
ics . . .
OF oo ——
- &
BUFFER s __ . DATA /O BUFFER " CS$
Wt o——— R .
i I
les ) i
2 [ (l) U VR VG
&5 ——-———Do—_@ < 104 103 1/03 104 10, O, 103 1O,
TAUTH TABLE
fe | BF | wE , surrLy
F €5 | OF | WE | wODE conatng | WO PIN
. M| x | X [NOJSLLECIID | boy HiviZ
(8 " H 1 OOUT DAt tce HIGH 2
. i L | o | HEAD e [
1 x t fwhaim g Oy
CAPACITANCE (va = 2°c,t= 1MH2)
Parameter £y mbt ] M Typ U
1/0 Capacitance (Ve » OV) Coro pk
input Capacitence (V,,, - OV} Ce, pt

3-18
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MB 84256 1T8U

MB 84256-12/121/121L
MB 84256-15/15L.15LL

RECOMMENDED OPERATING CONDITIONS

{Refatenced to GND)
Parameter Symbo! Min "I’yp Max Unit

Subply Voltage Vee 45 6.0 8.5 v

Input Low Valiage Vie -20° ) 08 v
PRI St T T T Cran v el

Ambient Temperatuie Ta 0 70 °c !
T30V Min. for pulse veidth fess than 20 ns. (Vy, Min » ~0.3 V 2t OC tevel) .
{Recommended operating conditinns otherwise noted.)

MA 84756 10L/10LLS
MB BA256-10112115
Parameter Symitm! ] "U”“"?}"S“‘ Unit Test Conditions
Min Max Min Max

Standby Supply fcm '8's" _0.1 oy 52 Vee-02V

Current sh2 3 3 CS= Vi

Active Supply p A 5 CS=Vy . Vin = Visy 0 Vit

Current ¢4 < I3 oyt = 0 mA

Operating Supnly l .o o Cycle ~.Min,,

Current $5% | ! Duty = 100%, loyy = 0 mA

Input Leakage

- R - V,

okt o T 1 1 uA Vi * OV 10 Vee

oooner & . ERNANCEL TR, Vo * OV 1o Vee, B = Vi,

Curtent feo f‘ . oA ¥ A TE » Vi 01 WE = Vi

Output High

Voltope s Vou 24 2.4 v low = ~1.0mA

Output L

VD,:’.‘;E o Vou 04 04 v tor * 2.1 mA

Note: All voltages are referenced to GND

Fig. 2~ AC YEST CONDITIONS

Ry ® Input Pulse Levels: 0.6V 10 24V
® Input Pulse Rise & Fall Times: Sns (Transient between 0.8V and 2.2V} N

Douy O -~ ¢ Timing Reference Levels: lnput: Vi = 0.8V, Vi = 2.2V
o) Output: Vg = 0.8V, Von » 2.0V
Ry s Output Load
* Including Jig 97 steay copacitance N
Ay Ry € ¢ facmeiees Mesured

Load ! [1.8%52] 89051 [ 30007 | ercemttcyz. toL2 ez, tor2. Wi 2 and twiy

| Lost 21 f1AKD | 0300 ;S0 e z- 1oL 2. Wonz- TOHZ. twi z 878 Twu 2

3-17



B SR Mmp 84256-10 10L/0LL
FUJITSU  mB 84256-1212L12LL
EilalEX MB 84256,15.15L/15LL

AC CHARACTERISTICS

{Recommended oparating conditions unless otherwise noted.)

READ CYCLE™?

MB 84256 10/ MB 84256-12/ M@ 84256 18/
Parameter Symbol 10L10LL 120120 151 /15LL Unit
Min Max Min Max Min Max
Read Cycls Time tue 100 120 150 ns
Address Access Yime'? 1aa 100 120 150 ns
€5 Access Time™? tacs 100 120 150 ns
Output Enable to Output Valid toe [ 40 50 60 ns
Output Hold trom Address Change ton 20 20 20 ns
Chip Select 10 Output Low-2°4°® tevz 10 10 10 ns
Output Enable to Qutput Lov!-Z"" oLz o— 5 5 . N
Chip Setect to Output High-2747® tenz 40 40 50 ns
Output Enalle to Output High-2"4"8 tonz 40 40 50 ns
READ CYCLE TIMING DIAGRAM ™!
READ CYCLE I: ADDRESS CONTROLLED™?
. % 5 4
ADDRESS
P s
————10n T
Dout PHEVIOUS DATA VAL ID X XX DATA VALID
mEAD CvoLR I: &8 CONTROLLED™
A, N T tnd
R ADDREES j r &>
L'-"-' v AAACS -d :
= XIIN AZTT7T77
| ~ tacs - I tez 470
e a2’ T
e NS S S AAK ! 77777777
= . -”2"5‘ R e - tonz 43
e tuuz’4l
Douy HiGH 2 ’J‘C 'O, DATA VAL D HIGH 2
@ : Undenfined
T s el aaan b L T S T . e e e e e, - K
Note: *1 WEn ;\Tuh for Wesd ayvle - T L o

o2 Grvice is continuously selected, €S - OE » V.

*3 Address yatid prior ta or coincident with CS trenstion juw
o4 Teansition is measurad a1 the point of 2500V lrom stsady state voltage.

6 This parameter 1 specified with Lued Lan Fiyg 2




B 8425610 0L 0L FTEEES
MB 84256-12/12L121L FUJITSY
MB BA256-15.15L15LL | fRpdia ]

WRITE CYCLE"*"?
MB BA256 10/ MB B4256 12/ MB 84256-15/
Paiameter Symbol foLNOoI L 12L/12LL 15L/15LL Unit
Min Max Min Max Min Max
TN G N - WM B r
g o B e S S O et
Data Vabid 1o Tnd ot Wite e 9 JUCEN  [u UL _t"gq_f_« PR _V_{,‘(;,’_
[ [3ata Hotd Time 4 : Tairn o 0 R . ns,
o fua Wi e ) B P ]
Addiess Setup Time Lag 0 0 0 ns
Wiite Recovery Time 4 Iw“—— e =3 — 5 1 5 ns
WE o Qutput Low 7o twiz ¢ 15 6 ns
WE 1o Output High-Z™5"® ] L il \ a0 40 50 nt

WRITE CYCLE TIMING DIAGRAR 172

WRITE CYCLE 11 WL CONTROILEDN -
— - l\-,...'a.'_ e "’..—T

—
ADDRFES
—

e e e Ay -

. e emomn b ] r ‘WH:-‘-'

3 \T\—\l V77777 LL

l——"AS twe —=
we A y
j———— oW — L—‘D“'—ﬂ

MIGH-Z

HIGH-Z
Min DATA VALID

P'*'wu;v“ F——'W\.I.g :

1] B

KR : undstined

Note: *1 11 GE, TS sie in the READ Mode during this period, 1/0 pins sre in the output state so that the
oppotite phase to the outputs must not be zpplied. D .
*2 1 T8 goes high simuttancoucly with W nigh, the output remains in high impedance state.
*3 ANl write cycle ore determned fning tast sddress Hansuinn 10 the fir.t sddress transition of the next sddrt £,
*8 typn is defined from the end Gaint of WRITE Made.
*5 T.ansition is measured a1 tie point of 4500mV fiom steady state voliage.

*6 This paremetes is sprcilied with Load N wFig 2.

input signals of



Schematic Diagram
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Nationa
Semiconductor

General Description

The LM124 series consists of four independent, high gain,
internally frequency compensated operational amplifiers
which were dasigned specifically to operate {rom a single
power supply over a wide range of voliages. Operation from
splt power supplies is also possible and the low power sup-
ply cutrent’ drain is Independent of the magnitude of the
power supply vollags.

Application areas include transducer amplitiers, DC gsin
blocks and all the conventional op amp circuits which now
can be more easily Imolemented in single power supply sys-
temns. For exarnple, the LM 124 saries can be drectly operat-
ad off of the standard + 5 Vg power supply voltage which
is used in digital systems and will easily provide the required
nterface electronics withoul requiring the - additional
1 15 Vpc power supplies.

Unique Characteristics

® In the linear mode the input common-mode vollage
range includes ground and Lhe output voltage can &lso
swing 1o ground, even though operated {rom only a sin-
gle power supply vollage.

® The unity gain cross frequency is temperature
compensated.

® The input bias current is also temperature
compensated.

LM124/LM224/LM324, LM124A/LM224A/LM324A,
LM2902 Low Power Quad Operational Amplifiers

Advantages

= Eliminates need for dus! supplies

8 Four inlemaily compensated op amps in a single
package

8 Allows directly sensing near GND and Vot also goes
to GND

u Compatible with all forms of logic

= Power drain suilable for battery operation

Features
® (nternally frequency compensaled for unity gain
® Large DC voltage gain 100 dB
8 Wide bandwidth (unity gain) 1 MHz
(temperature compensated)
& Wide power supply range:
Single supply 3 Vpe 10 32 V¢
or dual supplies 115 Vpgto £16 Vpc
® Very low supply current drain (700 pA)—essentially in-
dependent of supply vollage

@ Low input biasing current 45 nApc
(temperature compensated)

® Low input offset voltage 2 mVpg
and offset current 5 nAgc

= Input common-mode voltage range includes ground
m Differential input voltage range egual to the power sup-
ply voltage

w Large nutput voltage-swing 0 VpgloV* — 1.5 Vpg

Connection Diagram
Duail-In-Line Package
LTPET L MAUT - aNPUT & (L1 mPyT It INPUT T OUTPUT)

u [} 7 n " ) 1

1 1 3 Ll » L} 1

WUt Ul 1 eyttt v

WUTT eyt DYTRUTY
TUHD2e2-1

Top View

Order Number LM 124J, LM124AJ, LM224J,
LM224AJ, L3240, LM324AJ, LM324M, LM324AM,
LM2002M, LM324N, LM324AN or LM2902N
See NS Package Number J14A, M14A or N14A

Schematic Diagram (gech Ampiitier)
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LM124/LM224/LM324/LM124A/LM224A/LM324A/1LM2902

Absolute Maximum Ratings
If Military/Aerospace speclfied devices are réquired, please contact the Natlonal Semiconductor Sales Office/Distributors for avallability and speciications.
{Note 9)
LM124/LM224/LLM324 LM124/LM224/LM324
LM124A/LM224A/LM324A LMm2902 LM124A/LM224A/LM324A LM202
Supply Voltage, v* 32Vpcor 16 Vpg 26 Vpcor £13Vpg Storage Temperature Range -65°Cto +150°C ~65°Cto +150°C
Differantial Input Voltage 32 Vpe 26 Vpe Lead Temperature (Soldering, 10 seconds)  260°C 260°C
Input Voltage -03Vpgtlo +32Vpc —0.3Vpcto +26 Voo Soldering Information
inputl Current Dual-ln-L.ine Package
Vi < —0.3 Vpe) (Note 3) 50 mA 50 mA Soldering (10 seconds} 260°C 260°C
P Small Outline Package
Power Dissipation (Note 1) Vapor Phase (60 seconds) 215'C 215
Motded DIP 1130 mW 1130 mW
Cavity DIP 1260 mW 1260 mW infrared (15 seconds) 220°C 220°C
Small Outline Package BOO mW 800 mW See AN-450 “Surface Mounting Methods and Their Effect on Product Refiability™ for
Output Short-Gircuit fo GND other methods of soldering surface mount devices.
{One Amplifier) (Note 2) ESD Tolerance {(Note 10) 250V 250v
v 2 15vpcand Ty — 25°C Continuous Continuous
Operaling Temperature Range —40°Cto +85°C
LM324/LM324A 0*Ctlo +70°C
LM224/LM224A —25°Cto +85°C
LM124/LM124A --55'Cto +125°C
Electrical Characteristics v* = +5.0vpc. (Note 4), unless otherwise stated
w
& Parameter Condltions LM124A LM224A IMI248 | LM124/LM224 LM324 wmzs02 |,
Min Typ Max [MinTyp Max [Min Typ Max [Min Typ Max [Min Typ Max [Min Typ Max
Y! b4
Input Otfset Voltage (MNote 5) Tp = 25°C +1 +2 +1 +3 +2 3 £2 35 +2 +7 22 27 |mVpe
* Input Bias Current fingg+ 3 Of hing—3 Vou = OV, 4
{tole 6) Tp - 25°C 20 50 4 80 45 100 45 150 45 250 5 250 |nApg
Input Offset Gurrent !}:‘;'2',_',’.“("' Vow = OV, t2 £10 12 15 | 25 $30 | %3 30 15 150 +5 450 |nAgc
Input Common-Mode  |V* = 30 VpG. (LM2902, V* = 26 Vpc). + + + + + +
J w - - -1.. V=1, VT —-15} Vi
Voltage Range (Note 7) [Ta = 25°C 0 V¥-15 0 v'-15] 0 Vi=15 0 V'-15 0 5f 0 (203
Supply Current Over Full Temperature Range ’
R‘z = =20 On Ali Op Amps mA
v* = 30V LM2502V* = 26V} 1.5 3 1.5 3 1.5 3 1.5 3 1.5 3 15 3 0C
vt = sy - 0.7 12 07 1.2 L A 0.7 1.2 07 12 0.7 1.2
Large Signal Vvt = 15Vpe, R 2 2k,
100 25 100 V/mV
Voltage Gain (Vo= 1Vpeto 11 Voo Ta = 25°¢ | %0 1% A AAM 2% R .
Common-Mode DC.Vew = OViIo VY — 1.5Vpe,
. 0 a8
R ion Rafio Ta = 25°C 70 85 70 85 65 B85 70 85 65 85 50 7
Power Supply DC,V* = §Vpetoc 30 Voe
Rejection Reto (LM2002.V* = & Vpe 10 28 Vo), 65 100 €5 100 65 100 65 100 85 100 50 100 a8
\Ta = 25C '
; Efecteicol CharacteristiCn v ~ + 50 vo- (Note 4) Unieas ¢t rmanan atated (Comtwrpmd) - v ———
Parameter Conditions LM124A LM224A LMI24A l LM124/LM228 LM324 LM2902 J Unit
Min Typ Max [Min Typ Max iMin Typ Max {Min Typ Max Min Typ Max Min Typ Mex y
Amplifier-to-Amplifier it = 1 kHz 1o 20 kHz, Ty = 25°C .
Caupfing (Nots 8) (Input Referred) =120 -120 -120 ~120 -120 -120 dB
Output Current [Source Min* = 1 Voc. Vin™ = 0V,
DC.
V¥ = 15Vpe Vo = 2Vpe Ta = 25 |20 40 20 40 20 40 20 40 20 40 20 40
[Sink Vi~ = 1Vpe Vin* = 0Vpe, mhoe
VY o 15Vpe. Vo = 2Vpe, Ta = 25°C 10 20 10 20 10 20 10 20 10 20 10 20
Vm--1Vme‘-GVw. \
V* = 15Vpe, Vo = 200 mVpe, Ta = 25°C] 12 59 12 50 12 50 12 50 12 50 12 50 rADC
Short Clreuit ™ - o5,
: O"Culvo'ernd ":Noie 2V 15 Vpg, Ta = 25°C 40 40 60 40 60 40 60 40 60 40 60 | mApc
" .
nput Offsot Voltage Note 5) t4 +4 15 +7 +9 +10 | mvpe
tnput Offset Rg = 00
Voltage Drift 17 120 17 220 7 +30 7 %7 +7 prVIC
L - -
nput Otfset Current fiNg+) = Iing-) Vo = OV +30 +30 75 4100 +150 +45 2200| nApg
Input Offset Rg = 0N .
g Current Drift 110 $200f 10 £200{ %10 2200} %10 £10 £10 bAnC/"C
. "
~ | input Bias Current Iing+ ) O hing—) 40 100 40 100 40 200 40 300 40 500 40 500 | nApc
Input Common-Mode [V* = +30Vpe R
Vottage Range (Note 7) (LM2902, v* = 26 Vo) 0 vt-2do vt-2 0 vi-Ao vi-2do vt-210 vt Voc
Large Signa! V* = +15Vpe
Voltsge Gain Vo Swing = 1 Vpe t
'oc 011 Vpg) 25 25 1
R > 2k 5 25 15 15 v/imy
Vot * - -
Output Vottage Now ~ V* = +30 Vpe, R = 2kn 26 26 26 26 26. 22
Swing AL 2 10kN Vi
{LM2902, V* = 26 Vo) 27 28 27 28 27 28 27 2 27 28 23 24 be
V + -
oL vV 5 Vpc. B 2 10kn 5 20 5 20 5 20 5 20 5 20 5 100 | mVpe
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L1386

National
x Semiconductor

'LM386 Low Voltage Audio Power Amplifier

General Description

The LM386 is a power amplifier designed for use in low W Voltage gains from 20 1o 200

vollage consumer applications. The gain is internally set to @ Ground refsrenced input

20 to keep external part count low, but the addition of an @ Sell-centering output quiescent voltage
external resistor and capacitor between pins 1 and 8 will g [ ow distortion

increase the gain to any value up 1o 200. B Eight pin duakin-iine package

The inputs are ground referenced while the output is auto-

matically biased to one half the supply voltage. The quies- Ap p”caﬁons

cant power drain is only 24 milliwatts when operating from 2 8 AM-FM radi iher

€ voli supply, making the LM386 ideal for batiety operation. po;mble":::: ;’;‘;’:;p"ﬁer(

B Intercoms

e
Features B TV sound systems

¥ Battery operation

8 Minimum external parts : b‘: 'ea:nr;:r:rivers
u Wide supply voltage renge 4V-12V or 5V-18V sl -

: | Small servo drivers
u Low quiescent curment drain 4 mA 5

Power converters

Ecihfva!ent Schematic and Connection Diagrams

Dualk-In-Line end Sms!l Outline

TL/H/8976-1
Typica! Applications

Amplifier with Galn = 20 Amplifier with Gain = 200
Winimum Parts . we

.M

*Raguired for LI365NA only.

TLrHresre-3 “Faquined for LM3BEN-4 ondy.

[}
+—O% Packages
VA '
BAR eand pre—e CAIN
~ARFJT -—l l-,—— FYPASS
_é Vour anpy o= L
ear 4 S Voun
TUM/8376~2
Top View
Order Number LM3§6M-1,
LM3EEN-1, LM3B6N-3 ox LMICEN-4
- See NS Package Rumber
MOBA or NOSE

1.28

2ok wien pridy e
e,

0
i
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Electrical Characteristics T, = 25°C, Vo = +5V to + 15V, (unless othewise specified) (Continued)

LM555/LM555C

R

S

———_ . Sl
= e

RPN\

”

Limits
Parameter Conditions LMSS55 LM555C Un
Min Typ Max Min Typ Max
Output Voltage Drop (Low) Vo = 15V
Igink = 10MA 01 | 015 01 | 025 {
fsink = 50 mA 0.4 0.5 04 0.75 \
Ising = 100 mA 2 2.2 2 25 \
Igink = 200 mA 25 25 \
Voo = 5V
Isik = BmA 0.1 0.25 \
lsink ™ 5 mA 025 | 035 |
Output Voltage Drop (High) ISOURCE = 200 mA, Ve = 15V 125 125 \
lsouRcE = 100mA,Veg = 15V | 13 | 133 1275 | 133 \
Vee = 5V 3 3.3 2.75 3.3 A
Riss Time of Output 100 100 4
Fall Time of Output 100 100 t
Note 1; For operating at elevated temp e dovice st be darated above 25°C besed on & +150°C maximum junction temperalire and & Tws
reaistance of 164°c/w (T0-5), 106°c/w (DIP) and 170°c/w (S0-8) junction to amblent.
Note 2 Supply Current when output high typically 1 mA less at Veg = 8V. !
Nots 3: Tested at Voo = 5V and VoG = 16V. 4
Hots 4: This will detormine the maximum vaiue of Ry + Rg for 15V operation. The maximum total (R + Rg) is 20 MAL.
Mots B No protection against excessive pin 7 current ia Y P g the packag Ipation rating wil not bs exceeded.
Mote 8: Reler to RETS555X drawing of military LM555H and LMS55J versions for spocifications.
‘Connection Diagrams
Mecta] CanPackage Dual-In-Line and Small Outline Packages
onp -L—l =~ r__l v
TRIGEER LE—,L— BISCHARGE
3 [}
OUTPUT evad - -@— e THAESHOLD
_‘ e ¢ § CONTROL
TLIHIT851-2 Vs VOLTAGE 1
Top View
TN
Order Number LM555H or LM555CH Top View
See NS Package Number HOSC
. Order Number LM555J, LM555CJ,
LMS55CM or LM555CN
Soe NS Package Number JOBA, MOBA or NOSE
5-54
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’ . R oo
Voice Processor ‘="

Features

Veice recording snd reproduction vith exiraa’ SRAM = Incxpencive RC oscillation

Vs, tepredaction with cxieing ' EPROL - ROM ® Adjusiable bit rates from 10K 10 28K bys.

L]

»

® Coneruou. varisble sione Detia Modut.ii o, ' ) )
B Now atidressa ® High quality voice reproduction
L]
L

it memory 2501
Sone 3V ~ BV poveer operstion & A; piication for voice $t01a3€e, security systems, telesom-
Lo rowe eansumpiion by CMOS stre, turp 3 Mmuialion and other voice fielgs

General Description

The UNGI00 s a sing'e chip CMOS LS! ior vg =g recir ding wiernzl ampitier 10 intensify voice loudness The RC
2nd reproduction with SRAM o vace only pragurtion ei0iliator 12 the best option in bit rates from 10K to 28K
with LPROM or. ROW: 113 compzses of RC ouailotor, bps.  Memory IC and Audic circyits whick jnclude @
Acdre:s/dn1g bus, tenen 10 para'iel {342 wse versal ¢one nutiorhone, sposker, amplifier ete., are externally con-
verte:, mode controlier and Geltn mo'_'!.:la::on, Trw Dclta mecied to compicte the voice recording end reproducing
FHMLIoTon CrCLit 15 bast! On 3 conting D5 \3ial ' slnpe maduie Al input pins 2re CMOS compatible. Typica!
vesvetorm by ¢ oty fecording and cepraTucton of vaice arplicatonn  Intlude  voice siorage, voice response,

zigr

tr avdin gistortion, = For high fraquen.y, thee s an

Wit Furdea ficquensy, thery gre ouailinsy cotputs ielecomniumessiion and other voice fields.

Pin Contiguration . Block Diagram )
TR b TE 1 Yor Vsg
vl o
L7 T
‘0
. * oviniet I nante] | 2]
Lg- ” -4 I .» Ginte
L [T ! ATOR I
s re ©o > b ! d NSEY
A3 i, [1E T -
r . 1= (;lrv:u‘(”"‘Q
L i
] _] | fFrony
. . = = Dy, oumy o >
I 10 n [ IRV A I
.- = HM5100 <,
- B AL E'd R :
Lif e oy PANALLRL
97 d 14 | I
S
i s ' - T a
i { LY
LY an BTA a
“31s g . e, OO oy NP DATA
(RN B wl o s m.-') Clmreny £0DU; ATION or
AR BT el Y e
Comabdets M 23f 1 a . 1 I.... 1
Y oraven -1 . sol= ¢ . - L % R P LOMPOATA nifn
YV DvER Th 4 IR ; Enviiom
Ve T oo 2 0k




UMS5100

Absolute Maximum Ratings® *Comments

[ 4
Sty Voltage, Vop - Veg o ovvnin .. 0167V Stweenr zutve those Isicd under “Absolute Maximum
vt Voltage .. . i L P Ratngs™ may cause pe.'m..'wm. damarn- w‘un- device, This
. X ° o 18 3 siress rating only and tunctional operation of the device
Ji+ oling Temperature ... oo - -10°Ce60°C al these or any other ennditions abuve thase indicated in
& e Temperatwre ..., ... L ~20°C 14 B0°C thee operational sections of ths specitication 1s not implind

Eicctrical Characteristics
RN (o Voo = 5V, Foie = 40KH?, uniess othervese e ctind

f ] Limit .
Symbol Parametar T Unit
j Min ) Typ ’ Max.
Von Supply Voliag: ; 3 : 5 , [3 \%
5?5 . t Standhy Cument ! 1 1.0 f | pA
L e ; Clock Drive Currem 3 e i 1‘ ! mA
s i Clock Sink Co-reng J 16 ; ) H . A
vp' - \\ H.gh i :. 3% } : f 'Jj' v
Input Veltagh + = ,' -
Vi Low ! ks i I 1.5 v
g i . Drive ! > 4 « mA
g - *Durput Curren! : , ‘ .
Ii.nb ” Sirih 3 4 mA
Vet | Reset Pulse 1 uS
Twie | Write Pulse vaiih 20005 10 S
N "Fxeept Ag. Dy pin1.
Bonding Diagram unit gm
PadNo. X Y PdNo. X _Y
: - 1 749 1208 21 -730 1208
CDOooDOoCBODO O Tusaan 2 539 1208 22 -520 1208
MO RTOE L3204 3 329 1208 23 -310 1708
»0D 4 119 1208 24 -100  -1208
o UN5100 =0 5 -91 1208 25 110 —1208
Sy : b & 13 -301 1208 26 319 —1208
i Y - ’ 7 -5t 1208 27 529 -1208
- : % 8 -721 1208 28 740 —1208
mp . »O|E 9 -931 1208 29 950  —1208
Lo X Ko 10 -4 1208 30 1161 1208
- 0,0 | i 1 1266 697 1264 60
= | l 12 1256 4es 22 1268 481
=17 320 1 16 277 33 1266 27
SAL nn ‘ 14 1708 &7 34 1264 —€1
x ! 15 -1268  -143 25 1264 149
I W -1264 35 36 1764 359
203122232425 262726 29 30 17 -1266 564 a7 1264 569
DODDuoDoononoD T -1260 ° -774 28 1264 779
- 29mm — —_ - Toow 204 o ay 1264 959 )
. 20 -9 1216 40 as9 1208 ;
3--9 i





