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ABSTRACT

THE HELPING SYSTEM |IN THIS THESIS WILL
DECODE THE CALLED SIGNAL FROM ONE WHO NEED HELPING. THIS
CALLED SIGNAL WHICH WAS RECIEVED WILL TELL THE ADDRESS AND
DATA (TYPES OF HELPING) THAT THE CALLERS SERT TO THE CALLED.
SIGNAL WILL BE SENRT BY FREQUENCY SHIFT KEYING MODULATION.
WE USE 27 MH, RADIO FREQUENCY TO BE CARRIER SIGNAL
DECODED' TO TRANSLATE OR INTERPRET THE INFORMATION THAT TO BE
SENT LATER.
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nOwj__POSITIVE FEEDBACK OSCILLATOR
v 1
Positive  feedback (Huliugrufidrdguoavas

ascillator ﬁazﬁﬁ 2.15  nsafd Sudwdineas  feedback  1501¥1fn
n17eeadianfiegin 7997 feedback atl¥i L Samaudfido So
1, wasaunaanﬂsnﬂﬁﬂﬁmmﬂmﬁcwuﬂnwa1u feedback
loop #9% 2 1, L
2.  HaTINU9Y  Phase  alalu Loopfﬁaqtﬁuiw
wuifuirntes 2T siflzy vSe 360 aeen  EriRensfhifieae swdendy

¥ 9959veoaaian  evlu

Eﬂ 2,15 Positive Feedback Oscillator
LOOP GAIN = [ GH ]Lﬁ

(f0 o = n360 DIAT, N=0,1,2,.4., Uat [ GH 1 > %F0 = 1

2499 aMPLIFIER  Taefoly  dner furlafiadne
Sqna vorhun SuiaFoulaann Suyn 180 99A1 uay GAIN fdwinnin
1 Twnng aaﬁ%atatmaég § 2995 aMpLIFIER (fudouludnondhaes Loop

¢ 6 Jugal 2.15 3 9107 2.15 waTINTeNNTrENEAgyaly  loop @150
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8ufng feedback w1 ldlsn-
Av = G/ ( 1-GH )

Av = Complex Gain %0%&ﬂﬂ0010?7 (2ue
(T2 ERTORRIE)
G = Complex Gain ludhntn
H = Complex Gain foundu
GH = complex Gain 799 Loop
Ty793700a%aiaines  H9 G uay H e Fouialy
180 841 nJonTedy 811um [ GH 1 199 Loop Gein tflu 1 wasow

199 FEEDBACK GAIN aviHuotud  MuflFifudn  sefianngeeatatan
quedey [ GH 1 > 1 Mveoatal anae Suf Tivasonataiaimed  Tu
nwaﬁﬁuﬁ n799a8alan avxﬂﬂﬁumatﬁaoiﬂaunssﬁoLﬁwdﬁﬁu Non-Linear
109 AMPLIFIER mydufravdifin  cain  Tduvafy i w¥varnfurunaziy
fhrvoduiovlnadnTuld Lﬁa¥nuwn17nawaﬁmmwm1ﬁtnwﬁn 1 %59349%

Oscillator lﬁﬂua‘ﬂﬂiﬂﬁwﬂﬂ ‘
ﬂaﬂuﬁnaenwsaaa%aLannwuuﬂWdTaﬂ dauﬂsvnanﬂﬂﬂ?u

H far 1 a1 Fouly 180 99an ﬁﬂqwuﬁﬁvoasaaa%ataLmaiauaaa%ran

COLPITTS OSCILLATORS
zﬂﬁ 2.16  UAAIIIRGT COLPITTS OSCILLATOR

89147997 Commom base  (flusrvsadgyy tusselinnTnouauey @0
aafldae waslinngiBoutrlasendne  input  fiu output tos

71 5.16'7999 Colpitts Oscillator
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Tu1999 _Resonant 1947939700aRaLnosR 19114

Nudolinn @ ﬁquuasawngmsﬂaodw Q@ 1997939 Resomnant
R/WL ( 2.30 )

Q = WRC
d ' 1] ] 1 a'l
aifuldin @ 1fwfie ¢ 1fufu self resonant
v E
o afduiodaranay  lunaTeonuuuiu  13198%1A1 C Uay L {eletetl

C, = @/ ¢ 2ef_R_) ( 2,21 )
(5o R, = R, /2 ' ¢ 2.22 )
L= 1/ {c2efr_2?xL) ( 2.23 )

@1 C,  C, uax C, ¥ 1N '

c,= C_+C,+C_, ( 2.24)
Taeind cC, arifiy  c 14 QuWﬁﬂkuﬁ war cch (fu ¢ flifnfusendng
mwmaaxaﬂtm94 WAy 111ud %a1du1a1nnﬂmw%nﬂaoﬂswu%aLwaf
2.3.2 nﬂﬂﬂaﬂlalﬂai
n19d491¢9  FM nwiﬁuanauuu gelufidarngnofe pireeT (FM (HusEnnminien
ﬁmmwmﬂﬁaeﬂwswaxu1ﬂ1uquﬂaﬁuﬂmaeﬁmmjmuﬂuu ( cérrier ) 1agnsy 5%
nsfarlduatud 2 Usen13fie |

1) ﬂ?ﬁuﬁtﬂﬂﬂluu ( Deviation frequency ) ¥
auuwmssauqﬂvﬂwﬁnawo LﬂaﬂuwaﬂaeﬁmmwmﬁﬂwuwwauauuwmiLﬁuﬁu

2) ﬂ?ﬁuntﬁﬂoLuuastﬁuﬁﬂdvumsoﬁumuﬁﬂﬂooﬁmmﬂmﬂuw
wa uasavﬁaoTﬂﬁﬂkuﬁuﬁuﬁﬁuﬂawunﬁuwuﬁwauumaﬂwoqﬂ $7 e 7nansuuLidn
ofludinuay direct FM L hu
mazpquaniaglinuiniaefiolen

LBunng WoAIaA  uuy dirct FM Tagns "fe”
arufives . adada 00a%a | aLnosdIe  capscitor fiufaudiltnny  voltage
(variable capacitor - VVC ) udiw71vi1 ASaR0a 1ﬁtaﬁﬂ7n1udaﬂ1wuﬁ
CRETRD) A% 3 e s asa sl oidunnin uanewnnjsqmﬂawuﬁﬁu1ﬂ
umavﬁﬂiﬁaﬁﬂﬁmazﬁa pSanoa  ooataiaimef frenuluantuifuinivunea
¢ drandhenluanag TevrefTnu saranl  Taunudauny WALDUNTN

ﬁOQOHﬂWQﬂﬁﬂﬁuLﬁﬂﬁwaﬁﬁviuﬁ“qﬁlﬁﬂﬂﬁi poaftatanfianluily
VVC ﬂnnﬂﬂtﬁaﬁeﬂ%anaa poatatatnosi durialnuan
'S
moflaTen  (®5991915an3n epicap w39 varicap) TaTanluaqﬁﬁqoqu

'
dren7iudadoundy wardrpauyresliusstssanaldiag
c C / (-vp)" ( 2.25 )

~vve = “3v
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o v, < wfo = 1 war ¢ E tﬁuﬁatﬁuﬁivatﬁa vV, = -1y

i
parameters ﬁgﬂdaﬂaoﬂﬂTaﬂﬁ nntﬁanxwaa%woﬂaﬁuﬁuwuﬁiuuaﬁoﬂw
gapscitance 3:1  @udn Q T¥¥919 100 uar 500 Hyper-sbrupt
junction diode e 1¥n5 L U8 sunasdn capacitance §igA7  Q
TEan 200 mgoonuuy veo  gfafiawseri i AantT uBsuuda B
Lﬁuivuijoﬂowuﬁﬁu Traims  Arfalvues C-,, 9d139%1n  100-500
pF uasdwﬁ1q1ﬂﬂao Vp 3vfid19Tew919 -2 fv -10v ’

nse Ve o 1dfur9aTe0atal ana e uu NI
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] x

Unfiaedonnin  Cvve uwnuavtﬁaﬂaoﬁunWTtﬁuﬂﬁisﬂaaﬂiﬂmaa 9710 vee fie
c12 tﬁudﬁﬂkugﬁnﬁﬂaﬁnnﬂiagniu C, ~ war <, idhrefuy ity
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2e, = 4. [TEE L Rk \GL [firn ) . 2.26)
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sC, /7 C, = CC_*%sC. )/ CC, ,C )7
( C_%C,,> %¥aC_ _ ) 7/
(CC,+C 2% % (cC_ __%) ( 2,27 )
tsrvdranafs Tound i fentiv u 1/ (L_ #C )*’*?
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Y o

tﬁunwmqﬂﬁwaﬂaadduﬁﬁwwuwn{ﬁunWQdeﬂ%uﬁﬂq W7y
noufng Power Amplifeir gra st L et %oésﬁﬁvﬁwﬁuﬂWﬂﬁmmﬁmﬂkuﬁﬁ
1ﬁ$unwsuagtamu517ﬁ SiRouedy L fofierlddesanainiATearnivinan
I Weg

wﬁoqwnﬁLﬂéaedQYﬁwﬁmﬂkuﬁ%uuwuﬁq avdelud
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ﬂﬁﬂﬁﬁtﬂa%@slﬁuﬂﬂﬂﬁﬁﬁmiﬁﬂﬂiﬂﬂﬂﬂﬁﬁ (Low gain) fanni9inenu
(Operating Point) éﬁ ﬁa%u nwmﬁﬂxﬁa%ﬁolﬁu Hi€h Impedance Load
ﬂaoﬂﬁﬂwﬁmpﬁunawuﬁ%ﬂﬂ%cinﬂﬁonisuaawnnwawﬁnm%uﬂkuﬁ%ﬂq T2 L]
ﬂaenunwsTvammaanﬁﬂmamﬂaumanunanaﬂwnnwnnﬂ”ﬂ

anuamﬁuuumuﬁ %amanuaaﬂ%atatmastﬂﬁﬂuuﬁaeiqu
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uasxawnwnauwuﬁuémaoaﬁ@i?k?ﬁuuuwnwuua feg1l 2.19 gayardoinnTuy
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#13111AAINLDIARIRLD
N1ITUEIYUD9 L AT DITHIDUUVARAL D ﬂnﬁasiﬁﬁuanunwmw%uauﬁ aape e

De

F93nddnn 995 UE1Hu NIRRT L DavSinsruaiuanaon 2anfudar Tafidgy
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1. = V__/ 2R, o ( 2,26 )
Vieg = Voo /7 2 7 ( 2.30 )
Power suply « P, QviﬂiuﬁUTZﬁUﬂﬁvuﬂ

< (U
40 dn  uRvsedadiueiy 1. usyr V__ uar R,

[~

21N e = Voo / 2 R, ( 2.31)
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(W EAEUY P. o V__1__=V__* 7/ 2R, ( 2.32 )
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power fiffoulnn source uavuan s Sulvof L guddof
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quHTﬁ%?0%7%ﬂ1ﬂﬁﬁﬂﬁ7aﬂuuué ( broadbland amplifeir }
rnefardn Tl dfunnsrovauesnabinda g udLﬁaeawmqmauﬁﬁwaoﬁmiﬂuﬁﬂﬂé
arufineg el nsfarl#8nn7aeet uts saraifinda seudio i
Younduuvuay ufeer AT L NuARAY ﬁa%uﬁeﬁaaﬁﬂn17ﬂauﬂﬁu1uﬁmswﬁzgﬂqs
au LﬁaiﬁiﬁﬁmiwwHWﬂﬁaﬁﬁ1auamaamﬁaeﬂawuﬁ%ﬁaonwsﬁcgﬂ
Tunsfinessreneyinnin . 1 a1a oafidrurosdiltA s (coupting)
ﬁmmwm%uqﬂnsﬁﬂ171ﬂ01u1uﬂaeﬂawuﬁﬁﬂfwoﬁdﬂ vy usenuvudng1navetutef
(brosd band transformer) ﬁiﬂuqﬂﬁa bifilar ﬁézﬂ 2.23 %%ﬁﬁ
unwmasond  wavuearevirludnulin xﬁaﬂﬁﬂﬁg&auﬁﬁqunWSWﬁowuﬁﬁ1oﬂvimﬁ

(1) J ! o Loy et 6 v .u [ S 3
nfre  uaediENnToLYRELRAN auuuﬂu%lwuuﬁnu aaaolyiaing

. .2 >

3
v OPIK LOOP .

i

TRANSDUCLRA GAN
-
™

KL \D HI*250 \\R
1]

K s ) WO . 1000
FREQUENCY  8tMz ° "

4+ ( (%) (7] .
71 2.22 pamIaduFutud 0 ssnT 118 22 3R TH ARG



22

SOCOCCCOCOOC

-(A) The windings.

J

{B) Turas wcand (C) Clrcutt representetion
.. uround g taroid,

LY

. A e l
equivalent of . R :

4K i .
bifilar & . transmissionline l

51 2.23 uamonﬁiﬁuﬁﬂaaauuuuiaﬂuuuﬁ
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P, =
dp, / dR_ _

dwuwnﬁqanﬁa dp,_ / dR_ =
( R_+ R, P =
R>+2RR, +R =

R- =
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¥naqetulvinfolawie aefe «
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INTIEI1RIUDNL NN ¢ IMAGINE )
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10@75uﬁgguﬁuuﬂ%ouuu L  NETWORK

xﬁuaaasﬁdwaﬁﬁﬂ 1ﬂ40awnﬁuiau SinnTgude  LOSS

Lﬂaowwnqﬂnsﬁﬁaﬂ (wg1ed element (HE9 2 #r i ANBULUDIINIT
L-NETWORK 1 fiu
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s 777
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Twanstaunut
Q= Q, = ( (R, /R -1 7 ¢ 2.400
o, = X_/ R, ¢ 2,41 )
Q, = R,/ X, ( 2,42 )
Tref Q. = @ @ ﬁ%vagnsu
Q = @1 e fdhaunn
R_ = ﬂqwuﬁwunwuﬁdaagﬂiu
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Normalized Filter Design Tables

TABLE 11-28 0.1-dB Chetyshev LC Element Values®

LZ .Ln '
lm _l' -—-
1 Ry _l,c, ]_Cg %10 _I,C,,%IO
' T n even n odd
n R, G, Ly Cs Le
2 1.3554 1.2087 1.6382
1.4286 0.9771 1.9824
1.6667 0.7326 2.4885
2.0000° 0.5597 3.0548
2.5000 0.4169 $.6265 ‘
3.3333 .24933 5.0502
5.0000 0.1841 7.4257
10.0600 (0.0808 14.4332
Inf. 1.991: 0.8191
3 1.0000 1.4328 1.5937 1.4528
0.9000 I Bt o4 1.4935 1.6219
(.8000 IIEE R 1.5557 1.6711
0.7000 15240 11927 2.1901
0.6000 1.6175 1.0174 2.6026
0.5000 18530 0.8383 3.1584
0.4000 21857 0.6603 3.9675
0(.3000 2.7458 0.4860 52788
0.2000 3.451¢ 0.3172 7 8303
0.1000 7.5121 0.1549 154656
Inf. 1.51.3 1.5040 07164
4 1.3554 0,062 2.1476 1.5845 1.3451
1.4086 0.77.% 2.3480 14292 1.7001
1.6667 0.5701 2.7304 11851 22425
2.0000 043493 3.2269 0.9r72 2 6563
25000 0.32568 2.9605 0.75489 56976
33333 0.2324 51777 1..5602 5 0301
5.0000 0.1475 7.6072 (1.5670 7.6143
10.0000 0.0704 148873 0.1802 15.2297
1af. 1.5107 1.9682 1 4530 0.6725
n ]/R; L] Cz 1.3 C4
A Ly Le Le,
i__»‘rw__ﬁrh-\Im‘v g VIR _]:___, VYL
ﬁ.)r. ¢, ¢, 210 0
A B |
noeven i ood

* Repsinted fiom AL L Zverev, ™

Sans, New York, 1967,

Hanghuok of Filler Svathesis,” Jihr Wiley and



11.28  Normezlized Filter Design Tables
TABLE 11-2¢ (Continved)
R, G L, Cy L. Cs I ont
5 1.0050 1.83018 1.5559 2241 1.5559  1.3013
0.9900 1.2845 1.4529 23794 J.4878  1.4883
0.8010 1.2098 1.2824 25819 - 1.3815  ).7354
07000 135680 13170 2.8679 1.2437  2.0621
06000 14694  0.89469 5.0688 1.0846 24835
0.5000 1.6535  0.7777 3.8446 09126  3.0548
04000 1.9538 06119 4.7193 0.7333  3.8861
0.3000 24765  0.4509 6.1861 0.5503  5.2373
0.2000 35457  0.2950 Q1272 0.8659  7.8890
0.1000 6.7870  0.1447 17.9569 0.1820 15.7447
Inf. 1.5615  1.£069 1.7659 14178 0.6507 .
6 1.9554 09419  2.0797 1.6581 2.2473  1.5844, 1.2767
1.4286 0.7347  2.2492 14587 2.5437 1405} 1 62043
1.6667 0.5322  2.6003 1.1830 3.0641 1.1850  £1739
20390 04187 3.0679 0.9575 3.7119  0.9794 v 7936
254600 0.8095  8.9652 0.7492 46512  0.7781 £ 6453
£.5333 02195  4.9266 (.5514 6.1947  0.5795  £.9462
50000 0.1593  7.2500 0.3613 9.2605 0.3835 TSIR4
15,0000 0.0666 14.2200 0.1777 18.4267  0.1901 1358495
Inf. 1.5339  1.885% 1 8306 1.7485  1.3937 G383
7 10000 1.2615  1.5196 2.2392 1.6804  2.2392 2166 140
¢ Q000 1.2422  1.3946 2.5613 1.5784  2.3966 14598 14472
0.8u00 1.2550  1.2459 2.5481 1.4430 2.6242  1.3619  1.6967
0.7000 1.5100  1.0826 2.8192 1.2883 29422 1.2326  2.0207
¢.6000 14170 0.9169 3.2052 1.1092  3.3841 1.0807 24437
0.5000 15948  0.7529 5.7642 0.9276 4.0150 0.9}42 3.0:82
0.4000 1.8853  0.5926 4.6179 0.7423 4.9702  0.,7384  3.8:42
¢ 92000 28917 04349 6 0535 0.5557  6.5685  0.53569 > 2)67
00000 54278 0.2662 £.9371 0.3692  9.7697  (1.8723  7.84C1
05000 653695  0.1405  17.6031 0.1838 19.3760 0.1862 35812
Inf. 1.5748  1.85%7 1.9210 1.8270  1.7540 1.3786  (:85%7
n 1/R, L Ca Ls C, Ls Ce Ls

e
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LF353

4

National
Semiconductor

LF353 Wide Bandwidth Dual

|JFET Input Operatic.aal Amplifier

General Description

These devices are low cost, high speed, dual JFET input
operational amplifiers with an internally trimmed input
offset valtage (BI-FET U™ technology). They require low
supply current yet maintain a large gain bandwidth
product and fast slew rate. In addition, well matched
high voitage JFET input devices provide very low input
hias and otffse! currents. The LF353 is pin compatible
with the standard LM1558 allowing designers to
jmmediately Upgrade the overall performance of existing
LM1558 and L W.358 designs.

These amplifiers rnay be used in applications such as
high speed integrators, fast D'A converters, sample and
hold circuits and mary other circuits requiring low input

| offset voltage. fow input bias cutrent, high input imped-

ance, high siew rate and wide bandwidth. The devices

4 also exhibit low noise and offset voltage drift.

BI-FETY n™ Technology

Features

8 Internally trimmed offset voltage 10mv
8 Low Input bias current 50pA
& Low inpul noise voltage 16nVIVHz
® Low Input noise current 0.01 pANVHz
® Wide gain bandwidth 4MHz
[ ] ‘High slew rate 13Vius
B [ ow supply current 3.6mA
® High Input Impedance 10120
# Low total harmonic distortion Ay =10, <0.02%

Ry = 10k, Vp = 20 Vp ~ p, BW = 20 Hz-20kid2

® Low Ui nolse comner 50Hz
& Fast settling time to 0.01% 2us

—

| Typica! Connection

Simplified Schematic
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Connection Diagrams

LF353H Metal Can Package (Vop View)
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LF 353N Dual-In-Line Package (Top View)
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Absolute Maximum Ratings Ly
&
Supply Voltage =18V Input Voltage Range (Note 2) =15v | &
Power Dissipation (Note 1) 500mW  Output Short Circuit Duration Continuous
. Cperating Temperaiure Range 0°Cto +70°C  Storage Temperature Range ~65°Cto +150°C
TiMAX) 115°C. Lead Tempe-ature (Soldering, 10 seconds) 300°C
Differential Input Voltage =30V
DC Electrical Characteristics (ote ¢)
SYMBOL PARAMETER : CONDITIONS Lrsss
DITY - ¥
. MIN TYP MAX U TS
Vos input Offset Voltage Rg =10k, Tp=25°C 5 10 mv
Over Temperature 13 mV
AVQg/AT Average TC of Input Offset Rg=10kQ 10 WVIC
Voltage
105 tnmui Offset Current Tj=25°C. (Notes 4, 5) 25 100 pA
Tj<70°C 4 rA
Is input Bias Corrent Ti =25°C. (Notes 4, 5) 50 200 pA
Ti < 70°'C 8 nA y
RN Input Resistance Tj=25°C 1012 o)
AvOL Large Signal Voltage Gain Vg==15V. Tp=25°C 25 9~ 100 VimV
Vo: =10V, RL=2KQ
Over Temperature 15 vim¥
Vo Output Voltage Swing Vg= =15V. R = 10kQ +12 1> =135 K
veMm {nput Common-Mode Voltage 1 +15 v
Vg = =15V =11
Range S y X -2 v
CMRR Common-Mode Rejection Ratio Rg € 10kQ 70 100 ¢B
PSRR Supply Voitage Rejection Ratio (Note 6) 70 102 i a8
I | Supply Current 36 65 | mA
AC Electrical Characteristics (ote 4)
1 sYMB PARAMETER I £F353
. M "
i SYMBOL E CONDITIONS MIN e MEX UNITS L
Amptifier to Amplifier Coupting Tp=25°C,8=1Hz- 120 -dB T
| 20kHz (Input Referred)
SR Slew Rate Vg= 215V, Ta= 25°C 13 Vigs
GBW Gain Bandwidth Product Vg= =15V. Tp=25°C 4 MHz 1
en Equivatent input Noise Voltage Ta=25"C. Rg = 1000, 16 nvivHz
{=1000H2
in Equivalent Input Noise Current Tj=25°C.t= 1000 Hz 0.01 pAIH2
Mote 1: For operating at elevated temperature, the device must be derated based ona therma! resistance of 160°C\W junction to ambirn?
for the N package, ang 150°C/W junction to ambient for the H package. N
Note 2: Unless otherwise specilied the absolute maximum negative input voltage Is equal 10 the negative powe’ supply vollige.
Note 3: The power dissipation limit, however, cannot be exceeded. "
Note & These specifications apply for Vg = =15V and 0°C « T4 < +70°C. Vps. g and oS are measured at Ve =0.
Note 5: The input bias currents are junction teakage currents which aporoximately double for every 10°C increzse in the jonclion tem-"}
pelsture. Tj, Due to the fimited production test time, the input bias curtents measured are correlated 10 junction temperature. In normat
operation the junction temperziure rises above the ambient tempetz®ire as a result of internal power dissipation, Pp. T,=1A4 e,xPu
whare 8jg is the therma! resistance from junction to ambient. Use of @ heat sink is recommended if ir;pul bias rurrent is 10 Do =ept LY ;
minimum. ‘
Note 6.2 Supply voltage rejection ratio is measured for both supply magnitudes increasing o1 denseasing simuttzneously in acoovqmce’
with common practice. - ‘
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' LF353

. . el
Typical Performance Characteristics
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. Typical Performance Characteristics (continved)
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LF353

Pulse Response

Small Signal Inverting

OUTPUT VOLTAGE SWING (50 mV/DIV)

TIME (02 5/DIV)

Large Signal Inverting

OUTPUT VOLTAGE SWING (5V/D1V) ¢

TIME (2 zs/DIV]

Small Signal Non-Inverting

OUTPUT VOLTAGE SWING (50 mV/DIV)

OUTPUT VOLTAGE SWING (5V/0tY)

Current Limit (R =1009)

OUTPUT VOLTAGE SWING (1V/DIV)

Application Hints

These devices are op amps with an internally trimmed
input offset voltage and JFET input devices (BI-FET 11).
These JFETs have lzrgs reverse brezkdown voltages from
gate to source and drain eliminating the need for clamps
across the inputs. Therefore, large differential input
voltages can easily be 2ccommodated without & large
increase in input current. The maximum differential
input voltage is independent of the supply voltages.
However, neither of the input vo'tages should be

TIME (5 :5'DIV)

allowed to exceed the negative supply 22 this will cause
large currents 1o flow which can resu!t in 2 destroyed
unit.

Exceeding the negstive common-mods 1imit on either
input will cause 2 reversal of the phasz 10 the cutpul
and force the amplifier output 10 ¢ corresponding
high or low state. Exceeding the negztivé cormmon-mode
limit on both inputs will foree the amp fier oUtPUL 10 @

—

T

'
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Application Hints (continuea)

high state.. In neither case does a latch occur since
raising the input back within the common-mode range
again puts the input stap: and thus the amplifier in a
normal operating mode.

E;(ceeding the positive common-mode limit on a single
input will not change the phase of the output; however,
if both inputs exceed the limit, the output of the ampli-
fier will be forced 10 2 hiph state.

The amplifiers will opzraie with @ common-mode input
volitage equal to the positive supply; however, the gain
bandwidth and slew rate may be decreased in this condi-
tion. When the negesiwve common-mode voltage swings
to within 3V of the nezsti = supply, an increase in input
offset voltage may occur,

Each amplifier is individuelly biased by 3 zener reference
which atiows normal circuit operation on 24V power
sypplies. Supply voltages less than these may vesult in
tower gain bandwidth 2~d stew rate.

The amplifiers will drive & 2 k2 load resistance 10 210V
ovey @ full temperature range of 0°C 10 +70°C. H the
arr.phﬁe} is forced to drive heavier {vad currents, how-
eves; 23 ’increase in input offset voltage may occur on
the neuative voltage swing and finally reach an active
currest limit on both positive and negative swings,

Precsrt-ons should be taken 1o ensure that the power

supply for the integrated circuit never beco™es reversed
in polrrity or that the unit is not ingdveriently installed

Detsiled Schematic

backwards in a socket as an unlimited current surge
through the resulting forward diade within the IC could
cause fusing of the interna! conductors and result in a
destroyed unit,

Because these amplifiers are JFET rather than MOSFET
input op amps they do not require special handling.

As with most amplifiers, care should be 1aken with lead
dress, component placement and supply decoupling in
order 10 ensure s1ability. For example, resistors from the
output to an input should be placed with the body close
to the input 10 minimize “’pick-up’’ and maximize the
frequency of the feedback pole by minimizing the
capacitance from the input to ground.

A feedback pole is created when the feedback around
any amplifier is resistive. The paralle! resistance and
capacitance from the input of the device (usualfly the
inverting input) to AC ground set the frequency of the
pole. In many instances the frequency of this pole is
much greater than the expected 3 dB frequency of the
closed loop gain and consequently there is negligible
etfect on stability margin. However, if the feedback
pole is less than approximately 6 times the expected
3 dB frequency a lead capacitor should be placed from
the outpul to the input of the op amp. The value of the
added capacitor should be such that the RC time con-
stant of this capacitor. and the resistance it paralitls
is greater than or equal to the original feedback pole
time constant.
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LF353

Typical Applications

Three-Band Active Tone Control
800ST - CUT

0.05

I }-_‘ 1k 100k RALS

6.005

" c--{

™ MIDRANGE

A

100k 3.6k
——AAA———g

L0222
3
S00k 185

368
15
—A MW W < .

1 [“-”5_ TREBLE

e O OUT

i {tmaree 5 il i
(NOTE 2 il i

N\

+20
415
«10

GAIN {dB)

FREQUENCY (HY!

Note 1: All controls flat

Note 2: Bass and treble boost, mid flat.
Note 3: Bass and weble cut, mid flat.
Note 4: Mid boost, bass and treble flat,
Note 5: Mid cut, bass and treble flat,

All potentiometers are hnear taper
Use the LF347 Quad for stereo epplications
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Typical Applications (Continued)

tmproved CMRR instrumentation Amplifier

vs
) — NN
<+~ ' " [
ALFIIN —AAA . o AAA—
<
2. :::‘-’- Vs
n N 3
e AAA— + ] §
>
o w M LFas) 1 ov
* 2.601
R Y L
v |
] n< .
+ ¢ ui: ns )
APV A
2] =—nd. o
= 77 =
- Vs vs'
&\l
-5 -v§
SEPANATE
2R2
ays (-_-— “ 1) AR5
R1 R4
/f] and -._’-_- are separate isolated grounds
Matching of R2's, R4’s snd R5’s control CMRR
With Ay = 1400, resistor matching = 0.01%: CMRR = 136 dB
® Very high input irnpedam::~
e Super high CMRR
Fourth Order Low Pass Butterworth Filter
t
(Y]
<= i
- 1wy 11
1 740 3 . H v
Yin O AAA 4 + i nr
iy 300 5
L3 1210280M VAA + N8
T L o
= 4. € rEn > Vout

N

x gy M
" 1000

ny R ar
11 i "we

Corner frequency (fcl = __.1__ M _‘_ - _—---‘| * _L
J RiR2cCt 2r R1'R2'CCY 2n

Passband gain (Hp) « {1+ RE/RI) {1+ R4'/R3)

First sage Q = 131
Second smge O = €541

Circuit shown yses nearest 5% tolerance resistor values for

Offset nulfing necessary for accurste DC performance

2 filter with a corner frequency of 100 Hz and s passband gain of 100

ot



Typical Applications continyea:
Fourth Order High Pass Butterworth Filter

LF353

' 1 1 1 1
e Corner frequency {f.) = Y ~ .-
C Jmmcz "z JERrc? 2s

Passband gain fHp) = {1 + RA/RHI + BLIR3Y
Firststage Q = 131

Second stage Q = 0.541
" Circvit shown uses closest 5% tolerance resisto- valies for & filter with a corner frequency of 1 x¥.x snd s passband gain of 10

Ohms to VVolts Converter

«
B
B ade?

Voure
Csatisenss, -

Lants

Lo

<
>
138

L—o-uv

v 1w

0 ———
RLADDER

Where R| anngR i the resissance from switch S1 pole 10 pin 7 of the LF353
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@ MOTOROLA

MC3357

r Advance Information

LOW POWER NARROW BAND FM IF

...includes Oscillator, Mixer, Limiting Amplifier, Quadrature
Discriminator, Active Filter, Squeich, Scan Control, and Mute
witch. The MC3357 is designed for use in FM dual conversion
communications equipment,

® Low Drain Cuerent (3.0 mA (Typ) @ Ve = 6.0 Vdc)

e Excellent Senasitivity: Input Limiting Voltage —
(-3.0dB} = 5.0 pV {Typ)

® Low Numbe- of External Parts Requited

L

LOW POWER
FM IF

SILICON MONOLITHIC
INTEGRATED CIRCUIT

RGURE 1 — FUNCTIONAL BLOCK DIAGRAM
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MC3357

MAXIMUM RATINGS (T, = 25°C, unless otherwise noted)

Retng Pin Symbo! Valus Unit
Power Supply Voitage 4 Vegimaxd 12 Vdc -
Operating Supply Verage Ronge 4 vee 4108 vdc
Detector input Votuge 8 - 10 Vp-p
Input Voliage {Vee 2 6 0 Voits) 16 Vig 1.0 VRMS
Mute Function 14 Via -05108.0 Vpk
Junction Tempersta-e - Ty 150 oc
Opersting Ambien: Teroerature Range - Ta -3010 470 oc
Siorage Temperstu=e Range - Tng -6510+4150 | °C
ELECTRICAL CHARACTERISTICS (Vg = 6.0 Vde, to = 10.7 MH2, af = 3.0kH2 tmog = 1.0kH2, Ta = 25°C unless Othe rmne sores §
Characteristic Pin Min Tve Max [T
Drain Curienmt 4 Py
Squeich Off - 2.0 -
Squeich On - 3.0 50
|n?u| Limiting Voltagn 16 - 5.0 10 -
{~3 dB Limiting'
Derecror Duiput Veispe y 9 - 30 - Ve
Detector Dutput tmoelence - - 400 - a o,
Recovered Audio Ouipurt Vottage g 200 350 - n-v-:;' i
(Vin = 10 mVi .
Fitter Gain (10 kH2/ - 40 46 - ak
{Vijn =5 mV)
Filter Qutput Voltaoe " 18 20 225 vor
Trigger Hysteresn - - 100 - my
Mute Function Low o 14 - 15 ‘5D 3t
Mute Function High ~ 14 1.0 10 - hasy
Scan Function Low (ke Ctf) 13 - 0 05 vac
V2 =2 Vdel
Scan Function High (%ot On} 13 50 - - vor
(V2= Gnd}
Mixer Conversion Gaw 3 - 20 - of
Mixes Input Resistance 16 - 33 - [ $H
Mixer Input Capacranse + Sl 16 < 5 2.2 - of
2 Ve v 6.6 Vde FIGURE 2 - TEST CIRCUIT
T ko e (DRl (,
ANGE iy E}'—"?:,___o opn
: Ad 10.7 MKz
B W, 1 50 oF §5,
7|

X3
-
N bt
muRsts i
CFU qtssnm
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e 10 e |
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€Y &
e
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20 poF
iy
it
1= tp=romH
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MC3357

CIRCUIT DESCRIPTION

The MC3357 is a low power FM IF circuit designed
primarily for use in voice communication scanning
receivers.

The mixer-oscillator combination converts the input
trequency (e.g.. 10.7 MHz) down to 455 kHz, where, gfter
external bandpass filtering, most of the amplification
is done. The audio is recovered using a conventional
quadrature FM detector. The absence of an input signal
is indicated by the presence of noise above the desired
sudio frequencies. This “noise band™ is monitored by
an aclive filler and a detector. A squeich trigger circuit
indicstes the presente of hoise (or a tone) by an output
which ¢an be used to control scanning. At the same
time, an internz! switch is operated which can be used
$o mute the audio.

The osciliator is an internally-biased Colpitts type with
the collector, base, and emitter connections at Pins 4,
1, and 2 respectively. A crystal can be used in place of
the usual coil.

‘The mixer is doubly-bslanced to reduce spurious re-
sponses. The inpt impedance at Pin 16 is set by 8 3.0
¥} internal biasing resistor and has low capacitance,
sligwing the circwit to be preceded by 8 crysta! filter.
The collector owisut at Pin 3 must be dc connected to.
£ - , below whicr it can swing 0.5 V.

~4er suitzble bandpass filtering (ceramic or LC} the
s-g~2! goes to tne input of 2 five-stage limiter at Pin 5.
Tre output of the fimiter at Pin 7 drives 8 multiplier,

both internally directly, end exie-nally through » quad-
rature coil, to detect the FM. The output at Pin 7 is also
usec to supply dc feedback to Pin 5. The other side of
the first limiter stage is decoupled &t Pin 6.

The recovered audio is partially fitiered, then buffered
giving an impedance of arouna 400 0 st Pin 9. The
signa! still requires de-emphasis, volume contro! and
further amplification before driving e loudspeaker.

A simple inverting op amp is provided with an output
81 Pin 11 providing dc bias (externally} to the input at
Pin 10 which is referred internally 10 2.0 V. A filter can-
be made with external impedance elements to discrim-
inate between frequencies. With enexternal AM detec- .
tor the filtered sudio signal tan be thecked for the pres-
ence of noise ebove the norme’ £03ia band, or 8 tone

.signal. This information is applie< 23-Pin 12.

An external positive bias to Pin YZ.zets up the squelch
trigger circuit such that Pin 13 isow 8t an impedance
tevel of around 80 kf}, and the a.:d0 mute (Pin 14) is
open circuit. H Pin 12 is pulled doswn to 0.7 V by the
noise or tone detector, Pin 13 will tise to approximately
0.5 Vdc below supply where it can suoport e load current
of around 500 pA and Pin 14 is inte rally short-circuited
to ground. There is 100 mV of hyseresis at Pin 12 to
prevent jitter. Audio muting is ac-implished by con-
necting Pin 14 to 3 high-impedanse ground-reference
point in the audio path between fin 9 and the audio
amplifier.

MOTOROLA LINEAR/INTERFACE DEVICES
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MC3357
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2N3866
-2N3866A

MOTOROLA

The RF Line

NPN SILICON HIGH FREQUENCY TRANSISTOR

S 3W - 200 MH2z

HIGH FREQUENCY
TRANSISTOR

NP SILICON

... designed for amplifier and oscillator spplications in militaty and -
indusinal equipment. Suitable for use a8 oupul. driver pr pre-driver
stages m VHF and UHF equiproent. e ee

® Specrficd 400 MHz, 28 Vo Characteristics = 3
Ouiput Power = 1.0 Watt

-« «== Minirmom Gain= 1098
- . -Ethciency = 45% <

@ 1a-ge Signat Senies Equivalent Impedsnces

. Ceme e - A

® “SParsrmerer Characierization

“HAAXIMIUN RATING

T T Reneg Sembol Velve Unit
Cotisciov-E mmier Volugt Vego k) vde

E:u‘\’!m-ar- Votage veso £5 voc
[Emiter-Bam Volulae Veso 5 vde
Co'tertor Conrent — Contmuous ic 2] Adc

Fots' Devecr Danpetion ® 1¢ ~ 25°C o £0 i Wsra

Drrate Abowe 25°C 286 i 0C
Sioea Teroerriuce Range __Tmy . €5 10200 °c

*imocrin EDEC Regnreres Dot

A 8¢ MG 4
« P60 v o, £318) 83N

I i LWITERS | WMEHES z
N B U Y MAR o+ BHN § MR
LI T2 &

: x SN TR ¥l
1]
ws. €17

e gt @lf
tt

raf il a
e el

1

AT ZI(L gvvamm ore sonm 0Pty
o '
#in 1 FOTILIR
2 tast
2 2LaakITON

CAST 7362
Ww»s
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2N3866, 2N3B6EA

+ELECTRICAL CHARACTERISTICS {Tg = 25°C uniess otherwise noted!. . .
Charscrerinic i Symbo Min | eax | Uen |
OFF CHARACTERS TICS
Cotiector-Emmer S =xring Voliage VeeOisus) |0 30 - vee
we = $0mAas iz = €) ! 5
Cotecror-Base Susa=vng Vollage VCERIsus) 55 i -— Vdc
¢ = 5.0 mAds, Rz = 100 ! |
gmmer-Base Brescocer Volage V(BRIEEO s 1 - \
g = 100 wAdc. & = O :
Cottecior Canotf Casrvent 0o | 2— i 82 mAdc
‘fveg » 28VOL ts = O ) i A
gmmer Cutofl Curremt {eng - a1 mAGC l
' (vap = 35V lc = O . P
! Cotiector Cutoft furext 1ICEX mAdc
. Weg + 30 Voo Ver « —1.5 Vde tRev.), Te = 200°C) 3 S0
. ICe = S5Vdc VgE = —15 Vdc [Rev.) i a3
ON CHARACTERISTICS -
; DC Current Goin heg H ’ﬁ o i
. 4 = 380 mAde Vex €5 vdc) Both 5.0 -
i Bg = B0 mAdc. Vee « 50 Vda) 2N3B6S 10 200
{ 2K3855A = Lz 25 k=i I
Cotiector-Eminter Syzorsupon Vohage VeE(san - 30 Ve, l
‘ fic = 100 mAde. g = 23 mAdc] ¥ - 2
DYNAMIC CHARACTERISTICS
pe —
Current-Gain — Bardwaott Product fr X L wme |
fic = 50 mAdc, Vg = 15Vdc.f = 200 MHz)  IN3BSE P 500 - :
2N3856A e meeee 800 -
Output Capecitance - Cob -— 0 . pF
(Vcs-:BVdc.!E-OJ-‘..QMHﬂ Py
FUNCTIONAL TESTS -
Common-Emitter Ampiiher Power Gsin Geg 10 - '29
(Vee = ZB VA Porp = 1.OW, { = 400 MH2) )
N g = = = = nm. ol
Coliector EHiciency " a5 -— kN
Voo = 28 Vee, Po.y = 1.0 W, { = 400 MHz) ¢

*Inauczes JEDEC Regererve Data.

FIGURE ¥ ~ 400 MMz TEST CIRCIRT SCHREMATIC

o
RE N kY]
dnpun 4y 74

l lc‘

€1.3.035¢*
» 060 »*
12 of

2000 of

0
2Q8Q

D91.0¢F
L1 Tyl vuerrmy  TE Vive,
147 1R, * T oy
L2 FERRITE BF Crove,
One Tusr 3 =~ 850 Onms
L3.14 RF Choee S ¥.%
LS 2 3/4 Toera #1EWwe,
141D, 3 €7 long
"1 5.6 ON

"
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2N3866, 2N3866A

FIGURE 2 - POWER CUTPUT verms
FREQUENCY 1Cns &3

3

FIGURE 3 - CURRENT GAIN — BANDWIOTH PRODUCT
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3866, 2N3B66A

PAPEDLNCES

FIGURE B — LARGESIGNAL SERIES CCUIVALENT
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@ FMOTOROLA

KMC145026
KC145027
KC145028

Advance Information

MC145026 ENCODER, MC145027/MQ145028 DECODERS

The MC145026 will encode nine bits of information and sernally
transmut this information upon receipt of a transmit enable, TE, {active
low! signal. Nine inputs may be encoded with trinary daia (0, 1, open}
10 aliow 39 (19,683) different codes.

‘Two decoders are presently available. Both use ine same transmitter
— 1the MC145026. The decoders will receive the 9-bit word and will inter-
pret some of the bits as address codes and some as daia. The
MC145027 will interpret the first five transmulted bits as address and the

CMOS MSI

(LOW-POWER COMPLEMENTARY MOS)

REMOTE CONTROL
ENCODER/DECODER "AIRS

—_—

last four bits as data. The MC145028 will treat all nine bits as address. i} L SUFFIX
no errors are received, the MC145027 will outpul the four data bits CERAMIC PACKAGE
when the transmitier sends address codes that maich that of the CASL 60 -
recewver. A valid transmission output will go high on both decoders
when they recognuze an addiess that matches that of tht decoder. -
Other receivers can be produced with different address/data rali0s. .
: H
® May be Addtessed in either Binary or Trinary # SUFFIX
® Trinary Addressing Maximizes Number of Codes P BSVC PACKAGE
@ Inerfaces with RF, Ultrasonic, of Infrared Transmission Medias CASE 648
@ Double Transmissions for Error Checking
- @ 45V to 18 V Opetration ‘
@ On-Crip R/C Oscillator; No Crystal Required MCIEXXXX Sutfix Dentiiy
® Hign Eaterral Component Tolerance; Can use §% Components 4 L Ceratic Package
@ Suancard B-Serss Input 29d Dutput Charactenstics P Plastic Package
'f““"
3
PIN ASSIGNMENTS
a1 £
D [ VDo ardis
&£2/0202
g 150 Eiu Own A202
A3/D24]3 ”
o i ol
/Dafla
s TC ase
D545 C
AS/DE ‘ o ASES
% NPR
S Rige
aD1L7 1 A97DS o
|
£ [i8
133 Shae/DS vssfl8
Moz aecras0y 1C1as028
DPecoder Decoder

This is advance information and specifications are subect 1o change without notice.
-

— i




MC145026 ¢ MC145027 €« MC 145028

MAXIMUM RATINGS (verages Relerenced 1o Vgs)

!

Rating Symbdo! Value Unit
OC Suppty Voliage VoD - =0510 +18 v
input Voliage, All Inputs Vin -0510 Vpp+ 0S5 v
DZ Cutrent Drain Per Pin i 10 mA
Operanng Temperature Range B Ta -410 +85 °C
Storape Temperature Range T - 6510 + 1% °C
ELECTRICAL CHARACTERISTICS
i Vpp| -40°C 25°C - 85°C .
i s — Unit
Cranaesgi Symbot [ M [ Mar | Mo | Tye | Max| Min [Max| -
O Voiage Y Leve 50| - (0051 - 0 003} - 005
d ve=vpoo O Vou i0 - |00} - o} 005 - (005 V
Bl - o) - 0 05| - (005
e 50 |49 - 2% 50 - lees i -
Ve 0o VOD Vor W 19.95] - 1E93 10 - |58 ~ v
15 | 1695 - {1495 15 - 1R85 | ~ o
Mo ot VEtapE N T leve
Wp=255 05V A 50 - 1.9 - 2.25 1.5 - 1.5 v
(G900 1TV : L lw| - {30} - 460 30| - {30
Wo=1380 15V w| - |aal. 625 | a0 | - Jeo|
17 Leve: i:
e CS o8N v 50| 35| - 35 | 275 -ttty
o100 GOV Mot j70) - ;70 5.50 - |11 -
Wo=150 135\ 1 ol - ine | 8s N RN
Outpu Drve Current Souce i
tor=25VH 0 [-25] - ~=21 -4.2 - §-12% ~
Non=46Vi on | 50|-082 - l-sas} -om8 | - |-03) - | mx |
Wor=985 VI W |-13] - [-v ] 225 - {-08} ~
tvon=135V) 15 §-36] - 36| -88 - |-24] -
g =08V Sint. 50 {092 - [tes 083 - Jox| - P
tvg, 05w 101 W13 - 31 225 ~ 108 | ~ {"mA
o =15V 15|36} - 722 [:X:] - lae ]~
Inpuat Curtens — TE (PCIA532( Pubuy Device! 50| - - 130 <0 0} ~ -
L 0| - L 1€ 2 2% - | -1 an
15 = - x &5 55 - -
input Current
Rg 1MC 145026} < hn 151 - {2030 - |2000001| 203] ~ fs100 pA
Dawa I (MC145027, W2 1450281
inpus Current
A1/D1-AS/D2 (MC 185261 i £€0f — | ~ r +55 ] I I Y
A1-A5 (MC145027} in 10 % - ol £300 2340] - R
A1-A9 IMC 145028 vl -1-1- w650 de73) -
Input Capaciance V= O T — = — - 50 55T =] = "“pF
Ouweszent Current — ML 143026 501 — - - 00055 ool = 1= .
- oo jWLl - |~ - 00100 | 020 = | = | sA
- vl -1-1- 00150 | 030} ~ | -
rent o M > )
Queescent Current - ME145027, M0185028 50| - _ . E3) % = »
op § W -~ - & 00| =] -1 s
vi-1-1- 0 50§ - | %
Tow” Suppiy Curtent~ MT145026 H, = 20 VM) 50 — = — 00 T \:
il wil-f-1- 200 | -~ |~ pa
) sl -1-]- 30 600 - | -
Tota Supphy Curreny- MT145027, MCIL50T5 U = 20 kRzi 50 | - ~ - 20 o -
LA N B e By &0 Jeol- -],
LEE B e 620 w200 - | -

'.
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MC145026 ¢ MC145027 e MC 145028

.

SWITCHING CHARACTERISTICS 1€y = 0 pF. Ta= 25°C)

Characteristic Symbot | Vpp | Min | Typ | Mex Unht
Output Rise and Fall Time ' 50 | ~ | 100] 200
,}“" wi-]=fwof n
. HUl g |- |e]|® |
Data In Rise and Fall Time (MC 145027, MC 145026} - 50 - - 1% ..
RCARE BEUIR IR B I a8
L | gy | - | - |5
Encoder Clock Frequency 504§ O - 2
ter w{o}]| -}5 MH2
15 0 - 10
Maumum Decoder Frequency 50 | - - | 240
(Refsrenced 10 Encoder Clock {See Figure 91 fa 10§ - - | 40 kM2
15 - - 450
TE Putse Width T 50 |65 | -~ | -
twi 10| 0 - - ns
. wlol| -1 -
System Propagation Delay i | -] w2l - Cioce
(TE 10 Vaud Transmission) Cycles
Tolerance on Timing Compornents .
#ARTC« ACTC* AR+ 8CY - ) - -l -
taRy+ ACY) F A - |2
OPERATING CHARACTERISTICS s
MC1a%026 address bits and must be encoded 1o maich the address in-

Tha encoder will serially transmit nine buts of winary data
as gefined by the siate of the A1/D1-A9/DI mpul pins
Thess pins can be in either of three states {0, 1, cpen! aliow-
ing 37 = 19683 possible codes. The iransmit sequence will be
iniliatad by 3 low level of the TE mput pin. Each time the TE
input gs forced low the encoder will putput two identical data
words. This redundant information is used by the recewver 10
reduce erors. If the TE input s kept lcw, the encodet will
cortinuously transmut the Gata woros. The wransmutted
words ere self-compileting (two words will be transmitied for
each TE puise).

Each tiansmitied da1a bit is encookd into Two data pulses.
A oy 7e10 will be encoded as two conseculve short
patst, # WZpt 00t by twOo consecutve long putset, anc 3N
g Bt e Long fotvr TOhoweDd by 3 2hott pU'sE Tne mput
state i Octemerud Ly usng 3 wedk Dulpul Orvile 10 1ty to
force each nput lest ow, then tugh I only a high siate
resulis from the two 1ests, the inpg! 15 2ssumed to be hard
wied 1o VDD M only 2 low siase is vbiamed, the input 1s
assumed 10 be hard wited to Vgs. 3 both 2 hugh and a low
can be forced al an input, it 15 assumed 10 be open and is en-
coded as such.

The ransmit sequence 1s emabled Dy 2 Igic zero on the TE
input. This input has an internal puliup device sO that 8 sirmn-
ple switch may be used 10 force the input low. White TE 15
high the encoder is completely diszbled, the oscillatar is in-
hibited and the cutrent drain is reduced 10 quiescent current.
when TE is brought low, the oscikaicr is staned, and an in-
ternal reset is generated 1o inalize the transmit sequence.
Each input is then sequentially selected and a determination
is made as to input logic state. This informaton is serially
transmitted via the Datz Out cuipan pin.

MC145027

The decoder will receive the serial daia from the encoder,
check it Tor errors and output data i vaiid. The transrmitted
data consisting of two identical data words is examined bit
by bit as it is received. The first five bits are 2ssumed 10 be

puts a1 the receivei. If the address bits match, the next four
(data) bits are stored and compared to the last valid data
stored. | this data maiches, the VT pin will go tugh on the
2nd rising edge of the 8h bit of the tirst word. Between the
1wo date words no signal is sent for three data bittimes. AS
the second encoded word is recerved, the address must
again match, and if it does, the data bits are checked against
the previously stored data bits. If the two words of data tfour
bits eachl maich, the gata is transfersed 10 the output data
1atches and wili remain untit new data replaces it. At the
same time, the Valid Transmussion outpul pin is brought high
ant will remain hugh amitil an erros is received of unitit no mput
signal 1s recewved for four daia bit umes.

Although the address information 15 encoded in trinary
tashuon, the data information must be either 2 one of 3 2er0.
A tnnary {openi wiil be decoded as a fogic one.

MC145028

This receiver operates in the same manner as the
MC 145027 except that nine address bits are used and no da12
outpult is available. The Vahd Transmission outpul is used 10
indicate that a valid signal has been received.

Although address information notmally is encoded in
trinary. the designer should be aware that, for the
MC 145028, the ninth-address bit [AS) must be either 2 one or
a zero. This part, therefore, can accept only 2x B=13122
ditferent codes. A trinary lopen} A9 wi be interpreled as 8
logic 1. However if the transmitter sends 2 trinary {or logic 1)
and the receiver address is a logic 1 {or tnnary} respeciively,
the valid transmission output will be shonened to the
R1x C) time constant.

DOUBLE TRANSMISSION DECODING

Although the encoder sends two words for error check-
ing, a decodes does not necessanly wait for two trarismitted
words 10 be received belore 1ssuing a valid transmission oul-
put. Refer 10 the tlowcharts in Figures 7 and 8.

et B,



PIN DESCRIPTION

MC145026 Encoder

A1/D1-A9/D9 — These inputs will be encoded and the
data serially output from the encoder.

Vgg - The most negative supply fusually ground).

Rs, Cvc. RTC — These pins are part of the oscillator sec-
tion of the encoder. If an external signal source is used in-
stead of the interna! oscillaior it should be connected 1o the
Rg input and the Ryc and CC pins should be left oper..

TE — This Transmit-Enable {active low! input will'initiate
transmission when forced low. A pullup device will keep this
mput tigh normally.

Dats Out — This is the outpui ol the encodet thal will pre-
sent the senally encoded signats

Vpp ~ Tne mosi positive supply.

MC145027 Decoder

£1-A5 — These 2re the 2d7-ecs nputs 1ne” ~Must maich
e €12032 MRS A1/D1-£5°D5 - order 1o o« # decoder 10
Cutput G2t

0509 — These outpJis wi' G vE 1€ ntzemeuon that s
gresenied 10 the encoder ins s 25°D6 A& D Nowe only
Undty Cata wes b aCinDweed 3. 8 tengty coen will be
o-zo0ed 35 123 ¢ 0ne

Ry. C1 — These pins accept 8 resistor and capacitor that
are used to deiermine whether 2 nartow pulse o 2 wide
pulse hat been encoded. The time constant R1x Cy should
be set 10 1.72 transmit clock periods. R1Cy=3.95 RTCCTC.

R2/C2 - This pin accepts 2 resisior 10 V§S and @
capacitor 10 VS that are used 1o detect both the end of an
encoded word and the end of transmission. The time cons-
tén1 Ry x ( 2 should be 33.5 wransmit clock perods (four daia
bit periods). This time constant is used 10 deiermine that the
Data In input has remained low for four datz bit times lend of
iransmssion). A separate pompargtor looks 8t @ voliage
equivalent two data bit times {0 & RyCy) 1 detect the dead
ume beiween transminted words, R2{2 = 72 R1cCTC.

Valig Transmission, VT — Thrs output will go high when.
the following condiions are saushed:

1 the wznsm.ied addressanaiches the receiver address,

ang

2 the tenumined datz mawches the fan vahd “Baw

teceid.
VT wa! r2.nairs high until either 8 mismsich « repeived, tin0
input signs iz received for four date bit times.

VpDp  ThE most positive SUpDiy.

Vgg -~ The most negative Suppiy tususily groundl

FIGURE 1 ~ ENCDDER BLOCK DIAGRAN NT145026
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MC145026 ¢ MC145027 ¢ MC 145028

FIGURE 2 — DECODER BLOCK DIAGRAM MC145077
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’ FIGURE & ~ ENCODER OSCILLATOR INFORMATION
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MC145026 € MC145027 ¢ MC 145028

FIGURE 6 — ENCODER DATA WAVE:F.OR’MS (MC145026)
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MC145026e MC145027 ¢ MC 145028

FIGURE 8 ~ MC145028 FLOWCHART
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DM5432/DM7432

QRN

Series 54/74

DM5432/DM7432(SN5432/SN7432)

quad 2-input OR gate

general description

The DMB5432/DM7432 (SN5432/SN7432) is a
quad 2-input OR gate utilizing TTL (Transistor-
Tramsistor Logic) to provide the basic functions
used in the implementation of digital integrated
circuit systems. The device is completely com-
patible with all other Series 54/74 devices.

features

® Popular digitat logic block
® Saves inverter function when sign inversion is
not needed

logic and connection diagram

Oual-in-Line and Flat Package

T0P VIEW

3



absolute maximum ratings (Note 1)

Supply Voltage v
Input Volitage 5.5V
Output Voltage 8.5V

Operating Temperature Range

DM7032 -55°C 10 125°C
DM8032 0°C1070°C
Storage Temperature Range -65°C to 150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 2)
PARAMETER CONDITIONS MIN | TYP | MAX JUNITS
o DM5432 | Ve =4.5V =
Logical "1 tnput Voltage DMﬁi‘l——Vccsd.ﬁV 2.0 \'
& 4 DM5432 | Ve = 4.5V ’
Logicat 0" tnput Voltage Dﬁ74‘_32__vcc =275V 8 vV
iy DM5432 § Vec = 4.5V 5 -
Logicat “1” Output Volt‘age DMT232 | Voo = 495V Vi 2.0V, foyr = =400 A 2.4 v
S DM5432 | Ve = 4.5V p 3
Logicat “0” Output Voltage OMTa3Z [ Ve = 8.75V Vin = .8V, gyt = 16 MA 4 v
. . DM5432 § Ve = 5.5V .
Logical “17 input Current DMI432 [ Vo * 5,25V Vin * 2.4V 40 HA
DM5432 | voc = 5.5V .
DNTa3Z | VecSEIBV ™ 3K ! mA
e DM5432 { Vec = 5.5V )
Logical 0" tnput Current RETEFR Vee =5.25V Vin = 0.4V -1.0] -1.6 mA
Output Short Circuit Current DM5432 | Ve = 5.5V -20 "
{Note 3) DM7432 | Ve = 5.25V e B ™
Supply Current - Logical 1" DM5432 1 Vec = 5.5V \
{Each Device) ovass | Veessevy VY ExifGas 44| mA
... DMS432 | Vee = 5.5V 2
Logicat “'0’ DVIa33 —_V—__—cc 535V Viy = 0V Each Gate 8.8 mA
fnput Clamp Voltage Nge ™ 5.0V, Ta = 25°C, Ly 7 -12mA -1.0] .15 V
Propagation Delay 10 8 Logicat “0”, toao | Vec TSOV. Ta ™ 25°C, Cy = S0pF, 5 15 22 ns
Ry = 4008
Propagation Delay to a Logical 17, toar | Veec™ 6.0V, Ta = 25°C, C_ =50 pF, 5 12 18 ns
Ry = 40058

Note 1: “*Absclute Maximum Ratings' sre those values beyond which the safety of the device cannot

be guaranteed. Except for “QOperating Temperat
devices should be operated at these fimits. The tab

for actual device operation.

Note 2: Unless otherwise specified min/imax limits apply across the
range for the DM5432 and across the 0°C to 70°C range for the DM7432. All typi

*Vgg = 5.0V and Tp = 26°C.

Note 3: Onty one output ata time should be shorted.

ure Range” they are not meant to imply that the
le of “Electrical Characteristics”” provides conditions

_55°C to +125°C temperature
cals are given for

1-29




541 38/74138 - 3-Line-to-8-Line Decoder .
Schottky TTL Higl- Speed TTL Low:Power Schottky TTL Standard TTL , Low-Power TTL
- g h
Package . Package Package Package Package
Device T Device Type Device Type Device Type Device Type
P rcTrMIcr Pe eTpimlcH YPe re[pImIcF YPereTrmcr, YPe I CTP[McH
T SNS45I38 ) w(j N SNSR.S i34 J wi .
-t SN7e5138 1 a{ney SNT4L5138 17N TN
R shanie 100 sasa, ncsin | o D
FARCHLD K)es18 / FASIN ) rasnsrxss (W] )
MOTOROLA SN 5138 2o -
DML S 138 ]
NS.C DMT4S 38 o Owse. S 138 ()
JUT |
PHLUIPS 745138 [] H NIR.S 138 [}
o | 5545138 Filelt |wI 1
SIGNETICS 1otery FTe % T NTE_5138 aM) N
SIEMENS
FUJTSU T TaLS138 e
HTACH N WO S 138 [ !
MTSUBISH M74S 138 PO, 7, m@s'n P T
. . i 3
NEC < - iR i %L.S13 i D
TOSHBA , T i
Electrical Characteristics SN54LS138:SN74L5138 Pin Assignment (Top View)
. sbsolute maximum ratings over operaling 4 @D DATADUTPUTS .
free-air tempereture range s # Vec Yo vi Y2 Y3 Y4 Y5 Y&
~Supply woltags. Voo v Odersi~g Peear | smsas:  —85Ct0 1T 161115{]141]13 104} S .
ot voltage ™ temgerassw rarge | w74ty 0°Cto e l T
Storage teropd ues “ange ~§5°Cto 158 y
o - o YO0 Ys YI Y3 Y& s
recommended operarating corditicns .
—— A AL}
SNS4L 51N saasis | o, » 5
MIN - NOM WA | MN_NOM_MAX L QEACT M I positive fogie:
Sceply votage. Voo 5§ 58]{ars s sl v | . 1 l T m I T see functicn teble
Fegetevel output curters, lon 0 EHED 1
Lowslevel output current. lo,. 4 . 1] sa ] 2 3114jlsjlejlLz | 8{ .
Operatng lres-ar temperatre, To ~S5 1250 @ Wi T \A_ [ \‘L’L%’}_ﬂ/c G"D
electrical characteristics over rec..tr..‘ ~ded operating . SELECT EMABLE .
free-air temperature range Function Table .
PARAMETER ¢ TEST CONGITIONS ¥ TMN_TYP$ MAX [UNIT ‘513815138
v High-level nout -vo! | v
By Hiaheve oui 9t L WEUTS
Vi Lowsleve! bout voltage , o8l v T =5 QUTPUTS
Ny out cmp voitage Voo =MIN, =~ 18m1 TS{ v [REN4ELET | 3 SELE
* Voo =M V=2V =7 N Gl Gz C 8 A YoYiYz2Y)vVi Vs Y6 Y7
v Hiph-leve! sl N
CH  Migheleve! stout voltags vamp e | aco-:.t_sm'x?lTx_t_— v X, A X X X|[H W RH ¥ H R H
L X{%X X X!H H % W HMHHN
VEL=MN, V=2V, §
VoL  Low-level output vohage Ve =04y g =ina . o: v " Lit € LlL B'H H HHRH
N P — T H Ll L H]lH Lt H HH AN
wout_voltage VeomMAX. V=V o.tf ma |t H. LjL H tlw e muu i
ot Highvel wput curent VoomMAK, V=21V 26] #h H o LJL M HIH M HLHHHH
W Low-level mout curremt Voo =MAX, V=0 &V MED H LM L L|H HH-H L NHHH
08 Srortecwcut Jutput csrent @ | VocRMAX -0 = 104 ra = Li# L HIH N HNRLHH
- . Vo= WY, Ouwars eaied “ Lf#H B LW # H-HHHLWN
3 ply Curment *
lcc woply < and coen 6.3 m:A ] LlH H HIH HH HHHHL
oLH 2 X 20 “ns s $2=G2A+G28
PHL | tom Bimary sclect 21 4 Hemngh fevel, Lwlow’ level. X =uretevant
BLH [0 Any output veer V. 18 1 A N
[ . Tam25C wves| 3 7% nl " Functional glock ngram 1
PLM co=sef. [ [T T > LI
P o seay | ? T H
Ly Tom Enavie Lo P ..1_4225:}2"
. L. - —y
oL © Ay cuput k] m 3 Bt e G,_D,, I | R
s “‘ﬁ: 7 —F v
- . Ge : "
‘ N -—i‘}’”
: c i - - DaTa
1] . — v 4| UTPUTS
1 2
. _D=* 1> v
. SELECT @ —f L2 .
. NPUTS D“ ‘
~ ! A -
'Y
- . lc )
) !5138°L 5138 DECODER ~ REMULTIPLEXER .
tFor eondum’n ,3hown 23 MIN o MAX, use the woemle valve soecitied under ¢ ded eperatng ‘o e le device type.

$ AN typcal values e a1 Vog= SV, T4=25T.

Btp g wpropegaton Selay tme. Ww- 10-gh-leved Quipul
e KL ®propagation deiay lime, Ngh-jo-low-level cutput

@ Not more than one Oulpet should De shoried. 31 8 hime, and duraton of the yvl-ueu! 1081 Pould not exceed one second.




54148 /74148 8 Date Line to 3-Lir')e Binary (Octal) Priority Encoder- ! B

[ Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Y vk
Package 4 Package { Package Package . Package
Device Type Device T Devicé Type Device Type Device Type
) ype [P IMEEF YPe I TR M[CF cTrmler|ce® P° [CTPIMIEF YPe rETPIMIcF
} SNS4 148 10 Wl
Th . SNILS 4D * N SNI41E8 J QN
P
FAIRCHILD
o
MOTOROLA -
U146
nSC DWIE145
e T -
PHILIPS Naias T
F e
SIGNETICS - o
- . -
SIEMENS
It j
FUJITSU
e - ;
HITACHI ] MDI4LS 148 PO WO 4148 ciPe
. N -
_}{IZT_SLBISH. VLS T A 0 3z
- - ¥ 9
NEC : ‘ .
S i s T
TOSHIBA - e
Electiricel Cheracteristics SN54LSI4-8.:’$N74LS|48 g . . e '
Pin Assignment (Top View) P
absolute maximum ratings over operating free-air hmp-rol\}re Tange . — i, !
> . ) J s At T
Seooty volispe.Veor w |0;-e'llic Wee-ay  fSNSALS | —SS'C to 125°C Bing0DEon peritive togic:
~ | tempecarre sangs  [sa1ats oC 1 I0C .
.t voltage ol 2t d ses Prghon table
.”0 voiage ™Y Siorage temppratsre Taape, ~-85°C w0 180°C B ® . | -’ ¢ . ')
recom—ended cperating conditions r e ot e w o NC-iL el awwesemn
Y SNSALS (48 sn7aLsias | oo T T
MIN NOM MAX |MIN NOM MAX it ek
Supp'; volage Veo 78 &  bscfavs 5 53|V iy o
gh-evel faipet erenl 0N Y ~ 408 —2 ) ph
Low-leve output covent.lgy 4 8| ma 3 - 5
Dreratmy Fet-ay terocstre, Ta —5 T3 D) W] < Function Table
:!;c‘.-:cgl cHargeleristics over recommended operating ‘148
tree-air jenmpearsture range ‘ »PUTS DUTPUTS
5 TPARAMETER ® TEST CONDTIONST | MBN TYPI MAX [UNT Blo 1 2 3 4 8 & 7 a2 4l A0JGS IC
Vi Hipr-level vt vollage 2 : v Hlx x & x x x x xX{HN H HIH »r
Vil Low-leve' mo. voliape 0f| V LM H H #H M- H HIH H HiH L
vy gt KT vellage . Voo=tTN. L -iema ~18l Vv Julx x x x x x x LjL & Lt =
v " m-.» VepEwR L Vinedv. ER ! v t : : : ; : : 0 7 2R N
oM g ievel 20 0 45 & H HIL H L]L
: Y.  lgu==—400pA i
:-L':JN‘?N:"W Lix x ¥ x t 0 # Hit H BRIt »
| voL  Lowelee outit votage ceENy W 035 08| v Llx x x & H H #IH L L|L ¥
Vi =08V, g =ind LlXx X Lt H H H H HIH L HIL K}
i ot ey Y e e mi g | VeoaMAX, Vi=TV 0.2] rh L{x L # HwHHHNIHNALL KR,
fodiem e tle v M H oMW oR RN
ny NI A dvgeesax, Wi=2W LTI . HoRiL
v arwr e o womt § 0 g D) . " .
Tt 1 W —04 H=high fogic leve!, L =low ko level, X =relavent
ht P v w—«——. VoomMAK, . V=tV werer mA F 4 ! 8l k
5 & .
lgg  Bbrrigwrs—s napst curentd Vog=MAX =20 -100] mA § unctiona oc Dll!l’lm
= Vog=MAX., |Condann t 12 20 mA
! 'y our
ce Suvery ovrrent Set Note 2 |cm:u. 2 [ 17} mA .
PLy hod § e 7 r-plase i 13 ==
[N R_napy oL 8} o a2 . ol 15 <]
LM T G the ¥ Gucpen 8 0 » s
1oy | b0 witpst ADAYL o7 A2 amst [ E:]
oLy | kon B iwu? Oroipgus | = 1 [
oy | ot EC amt ‘C_: EL O
oL o o © then 7 WAVE: | irpusme "19‘ 35 55 n .
Ty § 12 s GF ok | oo c‘_m' 3 2t
Ly vom B} t-phase A 16 2 e
| ams [FHE - Jg R
-pruse 12 (1) "
oMy 31t dupn GS arak M " % "
R tror EI rptam 1”2 n -
oy leoson £3 ot n_»
NOTES. @ Taais fnr vohage petmosr’ 1wo omitiars of & Puiiph-smitier Fansistcr. . L
Fu S%51i48 ‘SNTEIAS cirounts, this rating apphes batwesn any two Of the eight
ca'a hia. 0 through 1. ..
2 1pg tztion [yl meassed with mpus 7 'wnd E1 grownded, ethr inguts ond et
OALALY oA 7 :
g forston 2) de meanwat with 81 b5 o0 SR S - ‘148 B-UNE:TO-3LINE PRIORITY ENCODER
. s 1 = % A vl
1Fo eonditons shoar 3% AN o MAX. st The appropr @t vahe apeciied onder secommanded . . ° v
w-rﬂmnwhmwthm B hd .
AN typical valims we 8t V=5V, TA=2T. . .
~Nmmmnwmuwn¢nnm. . Lo . N .
» 1p = propagetion delay 1ima, low-to-high-level SIput . -~

L= ion deiny time, hig vel output .




4244 ; Octal Buffers/Line Drivers/Line Receivers

N .. Schttky TTL * High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
: Package Package L Package Package Package
Device T +—r —1—1{ Device Type Device Type Device Type Device Type
. YO ST IMEr| et TP [c]PIMEF e rclPmEr e TP MEF yPe I TP Mkr
SN5AL S244 T
T.L ! ENTMLS?4 b TN
FAIRCHLD
MOTOROLA
R i
PHLIPS ! s : =
SIGNETICS =
‘SIEMENS -
FUATSU -
/
HITACH . -
MITSUBISH! - -
NEC - . -
TOSH'BA = 5
Electrical Characteristzs SNS4L5244 ‘SN741.5244 ¢
absolute masimum ratinge over operating fras-air temperature range Pin Assignment (TOP View)
Suopy voilage. VCC TV | Odeating hee-mr | SNSALS| SST 1o 125°C
tnout voltage S.5v | temosratwe.carce  [SNILS] OTto 10C P - :
Intgremsites vollage 5.5V Brrege lemperdtre ranoe £5¢C o 150°C @
recommerded dperating conditions
N LS541.5244 SN74L5244 /A
MIN  NOM  MAX [MIN  NOM  MAX [ .
Suooty voltage, VCC 45, 5 ‘83147 $ sxl v ; =T £ - Al
High-tevel wiout current. 100 [T 5] ma WM o] fulfs -
Low-tevel outpul current, 10L L § n! ma ) =
Operating tres-aw tamperatre. J4 [ S 125 0 »i C < .
sloctrical charscteristics over recommended cperating 2 > / / /
free-air tompersture range {unless otherwiss noted) / / / {
°
' SNT4LS
) PARAMETER TEST CONDITIONS t [ el N uNIT ﬁ A A
Vin High-lavel nput voltege e 2 v “Fr 0 0 0 .
ViL L ow-tevel mpul vollage N oe] v A T
ViK__ Jrout clamp vollage VCC s MIN, = ~18mA ~18) v BNS4LS2e4 {3} SN74LS248 14, N)
Hysterons(VT &« ~Vy -} veC =MIN 0.2 0.4 v B . §
. .o VCCTMIN.® ViR=2Y, | - y
v " - ViL = Vi L maa AN =~ ImA 24 34 %
y 4
oM pirie wva-.a voltage voomaN, Ve V. i ¢
. Vi =0.5v; [0 =MAX .
N VeceMIN, 1o =ima [X]
VoL  Low-evel cutput vpltage =V, Y
. . vy =V me o =200 s C R . A -
tozH Ctt-state :wul owrTpnt, Voo =MAX. [vo=2.TV [
¥ tage sophed Vi =2V, .
ti-atate outut
10ZL_ Seturet .agz'%?.."‘ Vi =V men [ Vo =0.8V
n Input cureed a1 Fanes VoomMAK, V=V : .
- - A v
W el it Gtect Voo =MAX, V=2V I . .
i Low-evel snpul_ourremt Voo =MAX,  ViL=0.4V 0.2 ma ° .
10§ Short-orcut aviput coent & | VCC =MAX =) B HED LI .
Outtuts hgh Voo =MAX AN N 13 n
Outowts low | - 1se 2 - )
[
cc Suooly eurremt o . Outputs ooen i
outouts . .
s 3 1S 2 sl . -
switct;in( characteristics. Vg V. TA 25C ’ | :
" PARAMETER TEST CONDITIONS |MIN_TYP MAXIUMT - -
Propagation delay tme, N . . N
PLH  ou-t0-hgh-ievel cutput 4 g ns . .
Propagation delay nme, € =450F, A =6670, ' " . . :
PHL i gn-to-iow-tevel output Ses Note 2 . : o I -
1021 Output enadle tune 10 low ‘vl * Ed 2] 'ns ) 3 .
1P 21 Quiput srabie new io-bghiavel - - . - 18 I o . .
. QOutout @ sadls hme . .t s .” E . .
PLZ irowm o level CL=SoF. A =sen, i KO .
The 3 Ses Notwe 2
PHZ ?.;“v:::;mm - LA ‘ 5
1For condnens shown as M & MAK. wse the 300700nste vilue speched under opeatimy £ . : i

$ AN typcal valves we 31 VO "V, Ta 8T .
eNat more than one Dutoutl should he smved 31 3 hme, and duration of the short-Greut shoukd Aot eaceed one second.

NOTE 2 iLoad crcusl and edltage weve forms are shown on page J-II,
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5432/7432 bu'adrup!e 2-!npu:t Positive- OR Gate T

Schottky TTL High-Speed TTL Low-Power Schottky TTL Stendard TTL Low-Power TTL
Package Package o Package - - | Package Package
Device T Device T Device Type Device Davice T'
vics TYP® TETpTmIcH - - yPe IeTRIMIcH o - — - [C]PIMICH] Tyt TP IMIcH e [eTe mlicH
— SNSI53 b ® SN54L S32 O WD SN5432 1D w3 i '
TL SNUS5R 3 QInD! SNYLSI? ) O[ND SN32 3 QIND,
- RMLD PSR /ST ) H [ o} G | F ML32/FMIN32_ [DD) o,
FAl toan /R wWwie] 1] - Y (A G I A N EA
MOTOROLA SNILS3 o
- ¢ - DMT4L S © DM5432 TOINT| (WD) DmsaL32 N
NS.C. . DVBLSIZ ) DwIALI2 TOND DM74L32
FH“—'PS NWS32 o NI SI2 g 7432 [of
e F &6 i
su?ETICS ) N74L 532 & I F Ol A%
SIEMENS " T FIne! [ .
FUJITSU - 532 D)
HITACHI WoTLS32 PO (Y [0
~ .
MITSUBISHI Wk 532 F 0 ? A
NEC . ! uLs ' @ .
TOSHIBA
Troiicsl Characteristics SNSALS32/SN74LS32 j - N
Slsolute maximum ratings ovel opersling free-air npersture canfe 2
Swo s voup VCC ™ Oparsteg, Fee-se { srss +85T W 1T
1.t st ™ oarrrs G oons ¢C W WC
= Siroge momaire g —45T to T ~
ded operating 1 B anind o
SesaLtar TSRS32
r ' N wan [ saW L wWoW __ MAX LM
T -| a8 £ 3 33 fam ) [* v
e RARS areent 100 ] =l -4 "
oo ot asven. oL [} __‘ 8 -4 M
Toevros Foes teoneaise, s " -8 [::3 £ A T
elactrical characteristics over recommendsd operating
froe-air lemperaturs fange . : s
[ PARAMETER TEST CONDITIONS 1 _|MIN_TYP § MAX JUNIT s
HESY] Migh-evel nput vottage 2 v
! iy Low-levsl” mint vollspe B 0.8 Vv
A Troul clamp voltage Vog=MIN, 1) =~itma -15| v
- =MIN, V| . E
Povan  Hgmeewe outut votiage Y::_MA,‘ =2 2.1 4 v
N i ~ [ Voc=WiK. ViL=ViL max.
' VoL Low-vel ot voisge Iy émA i 025 048} V
. inpt un‘onl - - VCC'““u vi=w o1l ma
maxinam input voltage
Higr evel_ryul Tt Voo =MAX, Vi=2.7% - 20| #A
1 owetevtl it arsert Voo e MAX, Vi =8.4Y " ~0.4 | mA"
. N [se s Famny} -20 —100
Shortcrondt output orrent @ | VEo=MAX ana. p_r = —0 LYy
Supphy ourrent i Vot =MAX Towl, eutputs gh 30 62| mA
Soppty orront . T ozl outputs low a3 58| mA -
. Averagt pergale
P Supply corrent VEC=SY  |isnas asy eyoie) 1.0 A '
Proprgiion Seiny ums, . mlm 32 cmeuT
: Tow io-tugh-ievel output vgg= V.  Ta=®T. b .
F-opagaiion Geizy 1oL, L= 15F. AL =20 " 2| .
- _mgﬁ-n.—(a--‘rnl putput g -y Vo
i Pin Assignment: (Top View) o 20308 m ™ o
i " #.’\A‘HS‘ ¥ :: } ) - j
': . - Jr: h Y .
: . Jad S TRt
:; 'Osi Y
i > ¥ s 77T
‘ * 15 3
| ° pa 9 o0
! K ’ . LW CRCANT S
i . . .. L.
i pesitive logic: s . Resstor valves Shown are acmnal dnd i ohms.
N YeA+B .. -
1 L.
£ i e

1)y pondiions ShOwE 8% WiNg MAX, use the epproprisie wehe whﬂ ondet recymensed operaring oconditidns.
2o 1ydoal vahes ere a1 VCC™SV. Tao=25C. SR
«Not more than one outpul Shouid be shorted 31 8 hew,
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