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ABSTRACT

This Project is present on the study of an amplifier for CABLE TV is called
Line Extender Amplifier in the CABLE TV system. On the study of Line Extender Amplifier
is present in the part of block diagram of the circuits and the results of test on

Line Extender Amplifier model JLX - 7- 750 P/LC of General Instrument Inc.,
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On the study of CABLE TV Line Extender Amplifier

psAnsunsesveedyanadmimiumdai

1.1 gadszaan

WensAnuimsadne uag naaunTssvnedygudmiuabahd

( On the study of CABLE TV Line Extender Amplifier)

1.2 tlanuAauaziin
o/ d’ & 4'{ 9/ ] &
Pogiuii Tanuavauwsizmsdoasaunsaion losdoyadnasnn Mo
ylanlihezdlumsdemsiunadion duloufniums Julasovuazdugdoun
3 9 o * ¥ o &2 o &, o o o s 9y
e MldasSunswinasdeyarfeiuuintu Wwdladsedriu suineedunoms
o o o [ .Y o‘: o '
Furuswms nsvml Tasfudygruannaseiman suwunsevie Jegiulimauns
@ o o a oo 3 )
AMIeMs Insviminyuuensuaudnninee laouluseves “ widaf? ” (CABLE
A o A Y o 4 o @ [ A
TV ) FszvumdiaileelFmondadufehdyanu udiissninanusvesae
aQ £ o ¥V a ar o o’: =& o d'l o/ o LY o A
mdasehlvifansgadedyna dniuldedinieswnedygrudmiundiai
1 4 "
TulSygniwusatuiidumsinumsinuveusissvenodygudmiy

a d o o . .
o Ao 1o Bnmuees enld 1Wiess (Line Extender Amplifier)

<
—\" /
LRI Vs it e as
l—.w.-‘umsw.‘.‘“mmw Junangyionn dansznudygonivuen
mme—
T LINE EXTENDER AMP.
TRUNK BRIDGER AMP. ; l
NUATINLL ap Tap ’;Tap
AT KT AT
i .
i m\ Computer
: TRUNK \\% =
A bt
wamdnutufies S
Modem
é LINE F_jTENDER AMP.
Television Tap )
TV SET Fax

4 a ia & a d LY
514 L1 uamanIedmibafidndavueis finsligunseinaeda



< = <
1.4 'Tavl iSanuae s uentdlviiens
Taw Bomuees uewldlvioes WumSewvssdyanalumeandaiuenin
a o . S ] =t L4 . ¢ o .4
nnaeAEianan(Trunk line) Sondn defaiaos lavi(Feeder line) vutaveslall Bnmunes
1 d
ueniIWwestvuadinnd i vl viawed  uowdlWwestigninnlFlumsvene
dyonulumandioflames  Fedgyrunnaumondeilaeeswifansgadodoyg.
4 o o o a
tHeannANEIveImsuaz nInMsuondye s IaoTaps lumsiuer lad Bamuaes wenla
Twosinidaulaoin i lumonifiafameseziismaulal Snomuyiees wouddiviess 2
1 (ihededinaeseiefe Lissumnavesmaniliaianes 2.nmseanuuumsvonodaynio )
Sasnsvnedyyiuveslal Wnmuwes uend e lumeanidofamesssinm 25-35
a A o A a1 1 v A e
dB TagRlumSesveodyanauguildiuuuy 2 19 (two way ) szfidrimsvens 2 $29 fegas
v » T e
A0 A 5-30 MHz  dlusrnenudfithuaundndeduaudoundylufaariingn Son
1 4 ) [ K]
%2919 Return cable equalizer amplifier ag $29AWE 50-750 MHz 1Tug1eanuanduinin

¥
aoriivamndestnueaundn Sonteilin Forward cable equalizer amplifier
1.5 Inssardaveslnianiy

v [}
Tnsenuil fddszneumwizdiuiifu  Hardware degiuaasuiion
lapzunsusmveunsasvnedygudmiuaiaid (fade 24 mi 20) Ao dau
E 4
fame Ui _
dauves lTavl Bnmueey uenddiviess fusznaudae
1. Wos3da inila a2 lawes (Forward cable equalizer)
2.5m5u 1o 8990 TS (Return cable equalizer )
= o o "
3.10% 1w 19035 Ao lues (AC Power combiner )
4. uvastnln (Power supply )
< o o .
5. lamand Hawes ( Diplex filter )
6. NDINDA WOTAALIININDS ( Thermal circuit breaker )

a (4 I8 ! .
7. DUHN AL 1517!1’1 INaA WoeN  (Input and Output test point)



1.6 Maviinuvasa Ul szneumeg vadlnsany

1. g Wosida rula dnelaiwes ( Forward cable equalizer )
Hudriihmihfivensdygrunaud 015 i (RE) ﬁ.quﬁﬂ'lﬂsﬁ"m 910

anuimvesmaniliofidunin ey ( Headend) ie aariindnlugamad

50-750 MHz 1161 Wide band

Tudaes Wesdda wulla danelawes fulszaoudn
1995 1o v lamadnd Nawes ( High path diplex filter')
A0ADATINIIUEY (Attenuator : JXP )
NIFAIEYUNYN ( Thermal compensation network )
2199505 UuAITEAUT Y910 ( Forward equalizer : EQ )
NIIAIURUOATINITVEIBVDITTAU YRy 10 W awnuAsiio ( Manual
control ) uay Augulaesaluiid (Automatic control )

lo@venodya o lsuTaueni 2 42 1AuA FIRST HYBRID AMP. uag

[y

SECOND HYBRID AMP.

2. a1 33w uda Barelaiwed (Retumn cable equalizer) !
Suduiihmihfveedyanuanud e1f e figyldeldidesinai
emvesmunfiafidannnlatens wie thuaudn lusanamd s-30 MHz
Tt Wide band Tudauwes Sm3u wudin 8a2e'lamwed fisznendae
1495 13 wn lamdnd Hawes (Low path diplex filter )
A10ABATINITYEY ( Attenuator : JXP)

a o

1955 uusITEAUT Y0 ( Reward equalizer : SEE )

s

lodvenedayna Tm5u wm leuse uoni ( Return'path hybrid amp. )

3. ehuved 183 wiles nenluues (AC Power combiner)
Aurnesihmihnlumsusn’d AC via 60 Vac. sonnIndgygImaId

s a q’; ' da o a
E]']g i Ndunawmoada M3 Wesaa win way ‘s'msu WIN



4. AIUYBY INUIDT FWWay ( Power supply)
Hureesteussfuafiuyy e39%e mesaEwwate { Switching Power
L4
Supply ) YUIRLIIAU 24 Vde nszue 3 A. 1F91enszuaiinesiimuns Taeliduwn (Input)

: 1 I 4
FuWi0% vu1a 60 Vac Tugnnaindiuuss 2995 10F oy aoulumeiuda

5. amved landnd WNawmes (Diplex filter )
- s a ° ¥ A a
Flueesianesyia Wiauuu ( Pass Band ) Mnthfinsesuauaud
Az ugaedggnuanud 01 oW qetlszuia 50-750 MHz dmSusae ved
Sad wasymihf nIeeel ANUBRURNE Tugedyan A 015 oW 6
Uszua 5-30 MHz §1M5U9295 U mﬁfymwmmmn 215 19 mmawamaﬂ

WV LaL 929 TIN5U WIN ﬁ]%g“lumumWﬂ Wide band

d a < . .
6. TIHUBI 2VINDINDA (FDINA (UININDS ( Thermal circuit breaker )

[} v ¥ b3
dmhntlesduatesianue dismanisdanssienislureesdu

7. BIUVYBIDUNNUBZIO YN IMEANDEY! ( Input and Output test point )

Flursesaaneudgyena -30 dBiienaaeuIadygiunad o135 v



uni 2

2.1 STUUMSUNIN sz dayeaunian ( Distribution System )

=t

yrlseed laondnvssssuunsuns nssnodyanaiedsdaygnui hiimsgadonn

o

aniindn Tdahuandn iefveduldmuanudesms  msuwsnsenedyain

<

- o

L4 1 v
AniusegdesigUasalmsunsnssnedyapaada  desgdendnsaindniduiiu

h

14
9

luszvulassada aell

1. aeaia ( Cable )

2. 1599 uowdlvions (Trunk Amplifiers )

3. lay Waimueed uowldWees (Line Extender Amplifiers : LE )
4. unaste N ©%F ( AC Power Supplies )

5. Qﬂﬂiﬂf‘ﬂ’m WI0%W ( Passive Devices Directional Couplers) Uag
gildames (Splitters)

uia ( Taps)

¢ a d d
W7 UNDIEBs ( Power Inverters )

© =2 o

AIABLULUAINY ( Connectors )
9. du lawl wuila da%elowey (In- Line Cable Equalizers)
10. U&n B uin uaz Sarelawwes (Plug- In Pads and Equalizers )
5zunmmw§nizmﬂﬁvugm aunsoutiseenidiu 2 daulngq fduiusiu o
1. 52UU N394 (The trunk system )

2. s2uu Aawnod ( The feeder system )

L hond ¢ ‘é
Taondn “szuumisd uag ssuvilames  Wiuginsaidaunilvesszuy

Y
( Component parts )03 UUNT NTE Y ( Distribution System )Lﬂunwwnumﬁnﬂ



'd 13 Y o -3 ] o
szasdusanied uszuumsdsdyapunndygugariingn Ml
9 a a A A =" o 9/ . < d'ddy a A
Tumndnlas szuuindia  iefezfsanedy armwdsansuay mdaninud Al
9/ a Q’l‘ Q’I‘ - o d. b 4 - 3 i o o a o
tThumngnianua luveedad armdudlu Negdes Imsde w3 wowld ioes
> ! o t ]
Fuswau 20§21 wiewnnniniumsiziuewlalWeesudasdrlumsdanisuns
@ Qy/ A o o L4 =y Q.l . -
nseNedyauuug ezl FyaIusunIu(Noise)a Tg g IUA TN U(Distortion)
= J -3 s < . : Q‘ Q L4 4 ¢=' ~ :
Havui i Foyana qo @eunn Tududedvgiigate ssuuill weuddliess #
) [ »
wihlfifamssuni  uazAamedu desfiqe uay ssuviuezgnesnuuy M
¥ . ) ) ]
anuenves menseaduiga hfwdulyld  wedier TS munenddiviess .

do wuuvatenn fulesiiqe

Yol 2 adn M ldine Aanedu fe dygusuniu (Noise)
LY ATOEUBARIAYU ( Cross modulation : x mod ) AL AITTUAIU STMI1e T4 (B4
o_ o ' a o o/ o o
mnnmisitamsdemainaveeuild e FygnusuniuTaeiag luidudaon
e e d o' L4 * 1 J 1
sefudyane idas uasmssumudygrussningesgeiu hilmsaeuvuvany
J a ° 9 a a o . ] o 4?‘ & ao K =
sy Az fifansfaneduseningesdygiuiu Falidasnmsandygy s

a o A =K a o o
UINMINATYYIUITUNIUY IHDINAUUGRINIINITHITUITTAUMITUNIUAYY I

TUINTDI AWNATINTHNTUTLAVTYYIUTUAIU

[L ] o o 1 o P o [

wilszaed Ingjvesszuumied dumsdedyga Tasassaniindn luéa

Tueandn feeinld msvenedyanadld suluezdesd] uSawes usuldlviess
R o« o [ 2 o o v A s o e’: [

Farhunn szuuned 1 ssuvilames Wuduveu sodyenu daiu dygu

= - (L] o 9/ a o A f '8 ] .4

uIn aoiindn aunsadeiulli dumnga dufegedszasivesszuuiaines

Woney Fudggnu nansed nse szuumsiy way medefiggnn

' [}
@ *

Yesendn Nddafigavesssuumsunsnszae Aeseiumsuianu

v

< & LYY I a g o/ L = o

wWu fe HuszdudygrandmnvewenalniesiudazAl Feliszauninuss
] ] ¥ b4 “a

Fyonuiigeiigavessyuuil nie syuusuianuae uaasgadnguuillodes

fo M Mtiudiven Fedvgyfigaussguauliamwizszuun)sitnau



A ' kY o o =Y o
[{19991AANUUANATIIYDS ATWABINTS TUSTUUNTIA a2 szuuHAmes
L] L [-] A o * Q' 'ﬂ s o
ANUUANANYDITTAUMITIIUF s Tudidiudiu szuundediisnou
woutld Ieesudnmumnnindenanmiaina Soad1 anlnlesnsen (super trunk)
nandify vee nsAemdian  szdeamsnesw TussAunisi ngud
1 a -4 A o = r [ s Jd A
mssouamaa uovlldlvioss deRnsaufioudy dyanmaniSes - v) - ueed
- 1519 ( Carrier - to - Noise Ratio : C / N) uaz uoutld iossh Tonos naa
FuswenildnadngaesnnduilugdasimsvensvemIsuemliiviosd
[ L4 v 14 1 4
~ 22 dBiflpenn szuuNanuatifIaTUBURUg MY giiA 1N (Unity Gain) (15U
9y ]
Jygrugadoimua szegiambives uenldtviessntiswinfiu sasimsvee

v
yo4e weuldlWwes anlumdasimsvenssdy Tauninu 1)

fivannszuunien Useneulidrousuild e S uaunnundenia

’ v L 4

e uaziufisssudyanudind ssuuflames Twansgmbnandilussuuvs
a o J o a ey o o a Y

nuaYed uaSes - v - wosd 151y lumrmdussiilawes Tnoviaq llimansenudu

v
sTuunanuaves C / N lasfianlssnn 1dB  szdunshavesszusilamed
dy 1 *ra o a = o a o 4
TaoAugudaulug 1 szdniam swlussuuilawed  luanwAeduduns
o 4 ) * d' ' A » =
nsznedagna ludahuandnnnng whiiduld1ddeniuemldlviess uas
A o o 3 24 a o a

osnnsauauge uml (tap) Aenil ueuldlWiess uaz  Aawemvsania
9 a o [ = o a .A et o

s llszansnmnsvnedyginvesssuudanesge Ussansamssurianes
aseztlSuudelndafuszAunseoedgygaiigege dfe meiheaunsaiiag

3 QU d' o <4 = J o <4 v L3
dissnn dygnuildfunmsgadofaiumumeando wazgoydsssaudya i
. ] 4 v

duamuuitluudosds  ludnuuihiuannsefizaads Aames loiunen
wif vesszRudyaum i dlesmnassuniusznitngesdygaduxa

o & o o 1
11910 M3 101195 Inan (Overload) Aatiusedsaihmsvenedggulgaau



Taem llszuuilawessslimsdemaina fusnngadiuau 247 uenild iessd

d’, = 3 ] a o o g 9 { =3 4
ue mnamwmsmmmﬂmmuﬂa'Mmassflumu'aumﬂuaﬂ (’)U"I\‘l'liﬂﬂ'nJLu@Qiﬂﬂ VYD

«

Hawodusazanlszneulidae ImliBnmumefueuild Mivesuniige $1uau 3 daroutia

9/ a o 1 a o o
‘U”I'H’dﬂ”l‘]iﬂﬂ:ﬂﬂ?iﬁﬂﬂ?ﬁlﬂﬂllﬂﬂﬂﬁ1ﬂlﬂ€]'3i)'lﬂ’)u 297

—n
-~
m

qufiz.1 uams szuvFlamesfidszneudanlar iSnimudes uemldlvions

o LY a s o 3 LYY ) w ¢
winadns g 2 63 fe 1 A nAemaaafii M ufiszdudyaugunan NIZUUNIA



10

OIETRIGUTION
ANTENNA COTRUMK FEEOEMS

OTAIBUTION
AL IEA

..!ﬂ’:‘._{ >_.._.__¢— sm0CER
TRUNK BrLtTTIR LIne

“ad AMPLIEIER

oo

TRANTFORTAION onosy PeLDL AL
YA

5122 ueasTUUMSUNS RIzed MBI BEIed Y IUd I uAan?
v o <3 [} o & [} & a ant 4 o
srupmsunsnsznedganadiududfydunilvesszvundiaony  Wedyaiu
8ONNIIN ga1iinan(Head end ) Fyanmez s ldadaua1eg vesszyuisiGond
Aan3T%unSA (Distribution Trunk) A3 Iasunswdyanarudh llussvvilawme s
Ji I [ Y s o o o red et o @
(Feeder System) Tusevuiifidnyagadonuszuunsuadosamsuniia  uanlianudagn
L4 [
uanaetuly dursugatislumsdevesdygrannszuuilames lfsgafidiu tuaudn
e 4 L dd A o w o aad C oA
fifedunilwesrvininfdudidAguesssuundaiingg sy AouiuRdIUYeITSUY
a (] -] o A ] LY a o = [ A
wd oo IsPauszuunduilym Aeluduthuvesaanda Aqmiloudezdlu aunglngi
gadumadeseldvesthuamnsn
1. Aan3iaFun3 s (The Distribution Trunk)
a oA =) ar a cid‘d © 47 a 9y a [] ]
muaidanesnunnamiivan lufind Saununlduinmuuniu dudou
[ o
Fuusinnuasiidse@niamunigalumsdedygna deduilssdnsnngags
vosnangmir i 1insefigavesnnudesnsdyanus dudewenluludu
] o v (] 9 =Y dy d'c:’c:du a o
A9 M ldanumuuineesthuaudnlunuiinifygepsivans lunsitau
& [y o = A da ® a aa; o v o a
younTosiu Insimiveswan HaowdiafiFondn Aonstiisunian gazden
voeszuuAanIiaTunied quideuiuiiu swazBeainoai msfudsdygiuves
o =Y ) ' a A
szuunen adiadiuSedlng uaz  wewdlWieed WuiSosvesszezmalnann
a" a ada 9 a -! L= aa & o o v P {I
AwuaunianwSouguiaiu luszuuAaniiadunsed mazh Haamdu’ly
(ci v @ W d'{ =1 4’:’ A o 9 a [)
TWaannvewyyifiuas fufadunoslo Tununn U nnuihumnIamuuniu
L4 v
110 ariumsldndenuidsnumne laoams idauveswSin, Iidhewouy, uae
a4 P o dv Ao 9 a . A a a []
Wi  Aduduareluwaiuiidauthumndavuusiu Andndos
1 4 R
lRfuszuuvesRuAUNIdu MItlosiunisinuvesdayanalussuy wag au

mstleeuvsInIss U



i1

1 o o $ ar a o = ] [
mwumszuu%mas uuzmtﬁmﬂummﬂmammumnmﬂumu‘lnmﬂmszw
a aa @ o o U o _a N
mﬂszumﬁmmwmeﬂawﬂztflumqmummmuauszuu%m@%’mma naganie

L4
] = o a o 1 [} o a
ag dauvesszuuiamesiabmiuwiiudulngvesdnouimdinga

HE. THUNK TAUNK WITHBRIOGER  TauNK |(-8) TAUNK SAUN!

K
e {X30 ROT
2140 2240
o

750

10¢8
412 EQUALRZER

2‘2&’5 TAFS 12)
LINE EXTENDER JApg  LINEEXTEMDE!
Y

003

a4
EQUALIZEN 412

=3

4 l__.D. .G__JD
sl aamv  dBmV TAPS

-NQa-50 DIOP CANLE
APPROX. ISOFT,

+3domV

fdfd

;U123 uameiet eIz UAINTE NYBIned taz Hawed
§ A = 1 A Y L) d’
i dinen/d ieed gnlditiuludunilevesszuil wen/dlviossnldlums
v ) 14 3
wedgaadissiudmnit  wewydlioss grutiadiu davsiisunentdlviess
o . s - . o dd
(Distribution Amplifier) vio  uSaeiueuyd'iions (Bridger Amplifier) fdiiu
a 4 de o« a aa o v o [ Q o LY
womfalWiens ATudyanmnn Aaniidunied uaz usdnoudygre Pidmsy
Hawodiadia uendWwesBnwiia Aelav Bnmuees wewldlwieas(Line Extender
. a e 4 o o ] ' [} to
Amplifiers: LE ) uoud Inieestignlfiiedlu dudeunesznitdiuvesszuyiniiy
) ) v
danvesszuumveissvnedagia  Tuilawefiabaldyamiuaunsoh lidonls
Wlunsierdygaeennnszuuiiames  udididygraliiimandenthumninay
Ao 1 a @ 9 a o VYt o a
fitszezmeemnidng qassezmeanmsen lfuhumndaiiianududiuin

) v 1 4
doald uenildWiensione: Itiimsantlosasvoamsqaudedyanm  Asiudya o

ftumndnduihudediszdudygmgaivaned o ldium Insvientld (13 dBmv)
ﬂﬂﬁﬁ"lu’d 11¥N (The Subscriber Drop)

fifte duvesszunfidumsiden Toagateluszuugnle duile Fui F ol

s uaesdmuned ud lfiaariingn een lusdans Saduniadim lssuy

Hamed uaz Tuigeluldahudnsa



12

A A o J (- | [} 9/ Py a a4
mswoulosfidyenadeaugaluszuugale fe  daugaie dugafithumingn tife

o o @ 1 y M
MsThauRsszuuveImssudsdyauuasms Mdinseedionaue



13

22 nqEimsFeuuyrmemauummaauesfalriess

( Cascade Amptifier Theory )

frn “uoudldldions ” (Amplifier) Taoina vueta doanmdumm
[} y ]
fdunangUnsehiiu udlezesnningaidn Junadygiu illdminnigaou
e a a. o . . ] o
wn iAo msinaueuafadu ( Amplification) v58 MITVEIWAYY I
sedudyanuduyneneeiiuesd (Noise ) hudnnfudoygafidons
Py [} & ~a d ] Y 9 [} ] [)
fozvoneduas ousld Mwefgndeuvummandndisiu Tasreruszuy
a v & 4 a g y o & Y w. 4 U ¥
i daiu fediuosdgaaiafaiuudiemi duiissnnlsingmsalusnin

9 c:’ a 1 @ 9 N d’
Auil szunnszuudeg dlugdduai

Si So
— DEVICE ——"
Ni No
Si = Signal Input Power
Ni = Noise Input Power

So = Signal Output Power
No = Noise Output Power
124 uemandonosunsy veadygner uaz ussdimines dmiuginsel

( Block diagram of signal and Noise Power for a device)

t4
uosdAnines (Noise Figure) vosgnsal Hfnsselail

Ni «—— = Input Signal - to - Noise ratio
1

= Qutput Signal - to - Noise
No up gna



@ouaums Dlmil : F= S« No
Ni So
©)-6)
1 * o
AUMIVIY (Gain) =—S§f
1
o - % '
Si
- o ve & No 1
Wouauams( D) I TAA F = == X — e
© o X ©

b 4 g 9 14 o 91 9/ o P " oA
maﬂﬂimgﬂmiﬂ’duuim Li'mgvlﬂ'l'l WIYNUBYT WHAUNINY BUNN

Q
=

ueed gy nuvesginsel (G) strelsfem Tulananweis luginsslesdl
wond Raduaye : Nn Retfu Fouaunsidh

NO = NiLG) + NI coeeeeeimmeammmmmmmmmmassesamenieeniaenes @
saweums (1) uag aun13 (2) udadnanm Noise Figure : F

Ni..G) + Nn Il + No
Ni(G) Ni(G) @

F =

4 a o a o q’: - Jg
fieann meowmudo@oulugl wdwa (dB) Aslu 151U NEU TUNITUBYE

t 4
Fnines (Noise Figure) v 1daeil

Stage 1 Stage 2 Stage 3
Ni |7 o~ ’
N o i

Fi F2 Fa

=} J a o
31125 waasnsaemaaves 3 weuldliess

9/ 2 P . . b4 A
nngitheuu wosdnines (Noise Figure) YBITSYLNINUA AD

No
Ni(G)

1 4
Brmueydivines No aunsaduanld Asaumsil
No = Ni (G1) (G2) (G3) + Nmi(G2) (G3) + Nnz (Gs) + Nms
b d
UNIrNa : G = (G1)(G2) (Ga)
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Ni (G1) (G2) (G3) + Nmi (G2) (G3) + N2 (Gs) + Nms

F =
Ni(G1) (G2) (G3)
F=1+Nm + Nn2 + Nms @
NiGi Ni (G1) Ni{G1) (G2) (G3)

d'd . . . [ dy
nnaums (3) Hifie Noise Figure 489 First Stage sl

Fi= 1 + Nn
NiGi

Tusnuazfeanu seunsa@oudums f2 =1+ Nm_ , Fs= 1 + Nm
NiGa NiG:

WeousSosdwulng o2ld Fi-1 = Nmuag F2-1 = Nn: g Fs-1 = Nms
NiG NiG2 NiGs

v
wnuawranias luaums @

v
ANUU ﬁ'\ﬂ'\lﬂiﬂ@ﬂﬂfzﬁi NMTATAANY 3 stages.

F= F + F-1+ Fs-1

¢ G1G2
[ ﬂ‘l’ =) Q'I -7 dy
Fatu Wouaunsgly dedl
F=F + Fa-1 + Fs-1 +......... + Fn-t 0
G GGz GiGa...... Gne1

n fl® §7UIU n stages.
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Ai0619 Huoula IWioes 2 - stage Hfistage 1, Gi = 20dB, Fi = 3dB 4y

stage2 , G2 = 15dB , F2 = 4dB 141 Noise Figure TugdyssdB fewuvi1ls.

A5
Stage | Stage2
Fi,a8 = 3dB Gi,a8 = 20dB F2,48 = 4dB G24d8 = 15dB
3=101logF1 20=10log Ga 4=10logF2 [15=10log G2
logFi=03 logGi=2 log F2=0.4 iog G2=1.5
F1= Antilog 0.3 G1= Antilog 2 F2 = Antilog 0.4 Gz2= Antilog 1.5
S Fi=2 L. Gi=100 S F=25 S Ga=316

unuaiadiuaums @ #1161 Noise Figure

F =2+ 25-1
100

il
[\
+

L5

100

= 2015

@Woulugy Fe = 10log2.015
= 10X 0304
= 3.04dB.
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2.3 a3 anThnve susazuaen
CTF = 29959501} ( Thermal compensation network )
B ivaesduganpitieliussdudygnund iegunglineuen

wasuuilas

JXP %50 PAD = @1aa0A31N159818 ( Attenuator )

o Y el

whfinasasmsveedyana iesnn msvnovesduen/diiees

L d
1 Y

Aeunthiiniidygnass foasasmsvens sunseiisziden Aaaney

Qs

dayana 1A ndiua (dB) ideanTs
. o
Diplex filter = landnd Haimes
a 4:’ a ° H
YanEnd Aaweiiidiu Hawes wilawrauuu ( Pass Band ) Himiiidon

aspanwaRuluE WasBadann 50-750 MHz LagSMIuNN 5-30 MHz

EQ = 151 iuudsseAvdeya s ( Forward equalizer )

] 9/ Ty ' o o P . -:li v s o
dmthilSunsessAudagnunugydssasaiiuanud lusedinad
WN50-750 MHz tilpaninanusnuesmandaldiiszaunnugasdoanea
dusnwamiee teutleuldifmilovSauenilvnesdsl

SEE = 299515 U5 AU dyg1os ( Reward equalizer )

o ¥ o * o o =) 1 a * Ha o
Fmrhidiuudasrdudyanuanugydosneaduanualy 595000

1IN 5-30MHz tHpesnanuenvesmondiandanniiy - mMsvenglag

3msu wn wewd) IWfsedfudygaainaueansadiugud
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ACB = 90 lawan aouInsauesa ( Automatic control board )

yhmthimugueaimsvoesyesled MavilsuSauoui) Tasiiseaudunnlu

e

asiddsuntoudm oglugie - 3dB v +4dB emsfdsussaudygn

o v

03 y
18197 38 dBmV 14 50 dBmV o ¥0sdyauniud 15w ?ﬁ'mms

Pin attenuator = WU LONMUYIDIADS

wmaagasimsverlaensaiuguen ee lawdn asti Insaussa
wazarugulaeie dnvazuessesdiu o1sev uouillugalash lod

4 a ar 4 A Qs
wes ca 14ssEdiu leFvenedagnueisienddediussvnedygyu
b o o 9/ o
gfion Sasimsveneuesesion aunsantugyldTasnstieuusedu
o - 2wyl

Tasadhiion s veelodued CA 1458E Fansziir ldeninuuunaugu
Taviie Tasmstiuanndadumu  diua1d VR 10 uazuuudaTuda

910 o8 lawan aouInsaussa

o <
Response correction = {3AWBUE ADSISATU
o Y 4 o Y - o Ay Y
i diuanwgndesveswarsuaussvesnud e1sew nldnnms
aASRIINIVENBNINIIT WU LBNIMUYIBIADS AN¥UZATIRIUARIEILNNS
a =Y ] o 4 a at a:' 9/ a
HoiBadone lawesuaiiumstSuermuanuazdoaiie wn leusaueui

A 2

Manual slope control = Liyunaad aladl aouInsa
° ¥ A o o & o
mmifinugueTad iisennnsiliueinaees saweuiresisadu Aeum

4 v []
msveneasagamen leuse uendlniess & 2

AC Power combiner = 195 tW11195 Aoy lumes
o d' o = [ i I'4 d' [}
Amhfiuenida TWio® vuia 60 Vrms sennndyauanud e15iew AN

awmondiadufoiu moddiiduduynvevsesundedigInde b
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Power supply = uvasngd

Y enseue uazusuAInvLa 24 vdc Wiy 29es ladiBamu
o L= o q’: 1 ] d” o ¢§ o

wosueuld IWveinavua unasse IWidwwusisunnesawnae

Taefisuwmihu Inedegludag 38 - 60 Vrms Ausnunnieesied aex lu

o 9 9
BT L3gUIBLn .

CBJ = 103100 wo3Na [USNINDS (Thermal circuit breaker )
o . ¥ d' o o’: d' a da o
Fmhfdestuaesianua Weonesueuld Ivwesinadaitesnialu

&
&1 cBJ Glu Arduuna 7 A

. a o @ I's 4
AC Power jumper = 10 iW103 Suniles

Fussuiiied imhida IWedmnnes Adiuussdusunnedld

iy umasse v
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3.1 unagyl uag wamInaey |
NANISNATBVIN93 Automatic Control Board (ACB) Tﬂumﬂaaﬂ?aummﬁ RF 1u

t 1 4 o/ 1 s
¥24 Forward 5¥M714 50-550 MHz tHBQNANISABUAUDIVOIIZALAIIMITg Y 1u

uaazgeauD Tagwan lduaaslumsians.t

1
AN (MHz) TTAUANUUSITYY U (dBmV)

;

1

i

50 16.7

j 100 16.9
200 16.17

300 16;7

‘ 400 25!’6
500 213
550 203

15797 3.1 LOAIHOABLTUDIYDITTRUAINS Jﬁigmgmhiuwiamhammé

NANANISNATOV DI ACB WUI12997 ACB ﬁzéuﬁmsmm}néﬁs1mseuenu«uaaw%s‘fl
Ama 400 MHz Shudulyl Taofinawdd 400 MHz szdseRuaniussvesdya i 25.6
dBmV 'I,ﬂmuaué"ﬁsmwwwﬁq;npmmm?i RF #1115 994 "lac‘?f,'ma%' CA 1458E A3
ALAUBATINMTIOI0YDS ACBIUI9959z0glUY N 38 dBmV 51?1?} 1ag 50 dBmV 3ga

Taefiszay Buym umsaldousrnugu du -3 dB fis +4 dB ﬁﬂuﬂ%"uﬁ AGC Level

"Control.

—— s
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i
L} v
mﬂwamswﬂaawauws Diplex Filter(DF) Tﬂﬂﬂﬂamﬂau%amﬁ RF luaaq

Return GNLL?I 5-30 MHz ﬂﬁ" %29 Forward ‘FNLM 50-550 MHz mﬂﬂﬂ?ﬂﬂ‘ﬂﬁuﬂﬂﬂ’ﬂﬂﬂﬂ

181%M U89 Dlplex Filter Y00 Low pass filter 4402 High pass filter Iﬂﬂwpw‘lﬂuaﬂa‘lumsw

Vl 32 uay ﬂ'l'i'N‘Vl 33 1
]
{

WaNAIU Low pass filter

ﬂ'ﬂll‘fa; (MHZ ) wammﬁummm?;;.( dBmV)
!
5 364
10 35.9 |
15 359 :
20 362
25 353 |
30 ‘ 353
35 24
: 40 7.9 :
[ 45 6.7 |
50 6.7 ;

. v i‘ X .
A157991 3.2 LAAIHARBLTUBIANANIATU Low pass filter 483 Diplex Filter
i
]

et & o
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VIN 1 0 AC 1
L5 1 2 0.3UH
L6 2 3 0.1UH
C7 3 0 75PF
R1 2 4 150
C13 4 0 INF
L7 2 5 0.4UH
R2 5 6 130
Cl4 6 0 1INF
L8 5 7 0.2UH
C10 7 0 75PF
L9 S 8 0.4UH
L10 8 9 0.2UH
ci1 9 0 75PF
L11 8 10 0.4UH

Cl12 10 O 64PF
RL 10 0 75

.AC DEC 150 SMEG 30MEG
.PLOT AC VDB(10)

. PROBE

— .

Ll T R

[ —

]

<> NN <> VYV <
L5 0.3UH L7 Q.4UH L9 0.4UH I . J
f b
L6 0.1UH R1 150 EERZ‘ao L8 0.2UH Li? 02UH }L11 0.4UH
C ¢
1 -
. !
) ]
: <> <> <> <> <> <;4
; ]
— P o 1 J _L. -
C7 75PF <. C13 1nF 7~ C14 1nF < C10 75PF Ci1 75PF o, C12 64PF SRL TS
1 ! -
i
X !
1
LOW PASS FILTER 5 -30 MHz “
{
4
kkkkkkkkkkkkkkkkkkkk*k k[ OW~-PASS FILTER 5-30 MHZ******************
1
H

CEND* k¥ kkkk kkkkkkkkkk kKK xR Xk k¥ ¥ ¥ **DIPLEX FILTER*** ¥kt x stttk

v . } 4 * )
Tulsunsudi 3.1 uaasTusunsu@oudulae Pspice tWo193ins1eH 1995 DIPLEX FILTER

NNATU LOW PASS FILTER 5 - 30 MHz
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3.4 dymiifia¥ulunisnaaey Line Extender Amplifier 34 JLX-7-750 P/LC

i
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o 9 o . o J ] ; H
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5 v 1 4 3
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= L o A
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i
FORWARD EQAUALIZER (EQ) FIRST HYBRID AMP. SECOND HYBRID AMP.

MANUAL CONTROL CTF2 EBI
SLB ]

TXP(PAD)

PUT TEST POINT (El)

AC POWER COMBIN

DIPLEX FILTER (DF-

OUTPUT TEST P(

E2
JXP (PAD) (E2)
= ~
POWER SUPPLY .
AC POWER COMBINER JXPTPAD) IC CAI458E
REVERSE EQUALIZER ( SEE) AUTOMATIC CONTROL BOARD ( ACB)

SLOPE CONTROL
RETURN PATH HYBRID AMP.

wissveedgenudmivadiaid su JLX - 7-750 PALC veq General Instrument Inc.

(CABLE TV Line Extender Amplifier model JLX - 7- 750 P/LC of General Instrument Inc. )
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Figure I. Line Extendzr Model JLY-*-750P/LC
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Figure 2. Housing Assembly Model JLX-HSG



JLX-7-750PILC ' JLX-6;7S0PILC
50-750 MHz

Passband

Fllene.&.{'2

29.5d8 315
25.5d8 27.5

Full Gain (min)J“'s
L3

|
|
| £0.75d8 '
|
|

Operating Gain®

Control Range {min)
Gain® © 0648
Siope® - 04 dS !
Return Loss (min)"+? 14dB )
- ]
Test Poinl Loss .
Inpui {S0-650) 30£2.5d8
Input 1650-750) 28+2.5d8
Output 30x 148
77 NTSC ' 77 NTSC
110 NTSC Anaiog to 552 110 NTSC Anslog to 552
Distorijon(max}) Analog MHz and 198 Anslog MHz ang 188
MHz Oigital MHz Digital
Outpu>83.10:14 41137 37164137 4137 37144137
Crossmodulation -59d8 £58d8 -58d8 57d8
Composite Triple Beat -57d8 -594d8 -56d8 -£8¢3
Corhposite Second Order -59d8 £5¢8 -87dB £53cS
CiN NIA -71¢8 NIA | -71¢3
Noise Figure”"o
@ 50 MHz 8do
@ 750 MHz 8d5 j
—_ 4 -
Hum Modulation (max)'? —50 d8
AC Input Voltage 3850 Vrms
AC Current {typical) nxac WIACS WIRA WIRAZACS
60 V rms Input 0.46 0.51 0.54 Q.58
52 V rms Input 0.49 0.5< 0.58 0.£3
45V rms lnput 0.52 0.57 0.62 0.67
38V ms lnput 0.58 0.63 0.69 | 0.75
AC Bypass Capacty . 7 A continuous i
OC Power Supply Voltage 24 %04V
Operating Temperature Range ' ’ —4010 +140° F (—40 10 +50°C)

Notzes:
1. Over specificd gain range.
2. Orver specified slope range.
3. Without options. -
3A With equelizer (EQ750-°) and Automatic Convol Board (MB-ACB-").
4. At minimum slope. '
5. At highest specificd frequency.
6. €3 of cablc a1 highest specificd frequency.
7. Relative to ourput signal.
8. Operating with 110 chs.. +47 dBmV. output at ch. 86, with 10 dB tilt from 54 10 750 MHz.
9. Gain congol sct 2t maximum.
10. Slope control sct for 4 dB of cable at highest specificd frequency.
11, Operating with 3 chs.. +47 dBmV output atch. 86, +45.5 dBmV &t ¢h. 77. +37dBmV atch. 2: into 75 £2 load
12.70r 7 A bypass with 60 Hz squarc wave.
13. All specifications apply with amplifice module inhousing P/N 811-15-015.
14. CIN {Casrier 10 intcrmodulation nois<). Conuibution of dau compression to noisc floor. performance verics o 3 nvo for
onc basis with amplificr ourput, but should be 2dded to the C/N caleutationon a 10 log basis.
i

“r . o 4#’ -’ g : o L
LEAIR D IANENLIAT Y Lﬂ‘saqﬂmai\iqzyﬁmuuuuﬁwmm‘samﬁm 87

e
LATNOREY gﬂn‘immzﬂu



ZHW 0SL- 0S JYAZITVNOT FT1EVO QIVAMIOL 40 WVIOVIAQ ADOTE

” ‘dNV QIMEAH ONOD3S

rﬂpgl -

o

410

dXr

Y314 SSYd
HOIH X31d1d

1OULNOD
3do1s |12%w.#ﬂﬂ~wﬁﬂ0ll¢9<bumﬁ< ‘dNV QEAH Ls¥is | o3
ANV

— i g

NI 24 107id o &Y ouwory 01
JOYINOD 13A3T DOV TOULNOD TWNNVIN

— 1




ZHW 0€ - § ¥IZITVNOd FIavD NINIFY 40 WVIOVIA 0014

YUY
QRaAH  NYNL3Y

dxr AL $SYd MOT XI11a

Y314 SSvd MOT X3dIa—— dxr aas




=
| &

|

Il
!

75 ; ion Nenvork
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Figure 6. Plug-In Attenuator Model JXP-* Figurz 7. RC-730 Board
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Figure 8. Awomatic Control Board MB-ACB/**
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Rerum Cable Equalizer Return Amplifier

IXp-ZX

Figure 9. Return Amplifier Model RA-KIT
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Figure 10. Diplex Filter Model DF1-°

Figure 11. Circuit Breaker Modzl CBJ-5 !



Table 2. Mode! EQ-730-* Specifications .

Return Loss 18 dB min
Flatness +0.248
Passband Start (MHz) 40
Passband Stop (MHz) 750 MHz
See last two digits of mode! adimber

Equalization (dB of cable @passband stop lrequency)

1]

Table 3. Model CTF-JLX-750 Thermal Control Board

Passband (MHz) 40 to 750 MHz
Norminal Attenuation@ 750 MHz
@ +25° C Ambient 3.3d8
@ -40° C Ambient 7.7d8B !
@ +60° C Ambient 2.0dB
Siope from 4010 750 MHz at +25° C 1.1d8
Flatness +0.25d8
Table 4. Model JXP-* Specifications
Passband 5 to 750 MHz
Flatness +0.25d8
Return Loss 18 dB min
Inserton Loss See last digit of model nufnber

Table 5. Model DF-1-** Specifications

(ss) es )l s
Forward Passband (MHz) 50 1o 1000 47 to 1000 ’85 lo 1000
Retufn Passband (MHz) 51030 51026 51055
Return Loss 18 dB min 1
Inserion Loss
Forward, @1 GHz 0.6d8 0.6 d38 + 06dB
Retum . 0.6d8 -06d8 0.9¢8

Table 6. Model MB-ACB/** Specifications’

MOOEL # MB-ACB/499.25
Pilot Frequency 499.25 MHz
Recommended for use in systems . 5507750 MHz
Control Range Level (2)

Min. 384BmV

Max. 50 dBmV. 1
Pilot Level Aczuracy +0.75¢B '
For input level changes of -3d81lo+4 dB ‘
Power Requirements

OC Currenl 75 mA

{. Specifications apply to unit installed in JL X cquipped with Model DF-1-SS Diplex Filiers.

2. Pilot frequency at amplifier output.




Table 7. Model RA-KIT Specifications

Passband 5-30 MH2
Minimum Full Gsin 2148
Rated Output :
Cross Mod (-57 dB) for 4 channel : 50 dBmV per chaanel
2nd Order Beats @ 50 dB8mV -714d8,
Hum Modulation ~70d8’
Maximum Noise Figure,

without equalizers @ 30 MHz 6d8
Terminal Match, return loss, .

75 Ohm Impedance (minimum) 16d8
DC Operating Voltage 24V
Power Requirements 125 mA

Table 8. Model CBJ-5 Specifications

a

l Bypass Current I 5 A continuous

Table 9. Model CFJ-7A Specifications

! Bypass Current ] 7A contimigus

-



MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

CA2418
The RF Line CA2418R

12-Channel {120 MHz) CATV

- -

Reverse Amplifiers .
18.5 48 :
.. .designed specifically for use as return amplifiers for mid-split and high-split 2-way S—Ll:)rthz i
cable TV systems. REVERSE !
o Specified 24 Volt Characteristics . AMPLIFIERS l
Bandwidth — S t0 120 MHz ;

Power Gain — 18.5adB Typ <@ f = 10 MHz i

Noise Figure — 5 dB Max @ f = 100 MHz i
o All Gold Metallization for Improved Reliability !
® Available for Both Positive and Negative Supply Voitages

CA (POS. SUPPLY! !
CASE 714F-01, STYLE1 .
CA2418
MAXIMUM RATINGS
fating Symbo! Value Unit
RF Voltage Input {Single Tone} Vin 65 d8mv ¥
DC Supply Voitage \'7 28 Vdc
ik g & CA (NEG. SUPPLY)
Operating Case Temperature Range Tc -20to +100 *C CASE 714H-01, STYLE 1
Storage Temperature Range Tstg -40to - 100 *C - CA2418R !
ELECTRICAL CHARACTERISTICS (Voc = 24 V. Tg = 25°C, 75 2 system unless otherwise noted!
Characteristic Symbol Min Typ Max { Unit
Frequency Range BW 5 [ 120 | MHz
Power Gain — 10 MHz . Gp 18 185 w | oB
Slope : S - - =0.2 dB
H - —_ -0.5
Gain Flatness - - - =0.25 aB
Return Loss — inputiQutput {f = 5-120 MHz} 1RL'ORL 20 - — d8
Second Order Intermodulation Distortion ! IMD i 48
Vout = +55 dBmV per ch., ch. 2) : - — -69 :
{Vout = +55 dBmV per ch., ch. G) i — - -65
Cross Modutation Distortion H XMD — - -60 ‘ ds i
Vout = +50 dBmV per ch,, ch. 2, 12-channel flat} i
Composite Triple Beat i crs —_ i — -85 a3
{Vout = +50 dBmV per ch., ch. A, 12-channel flat) : !
Noise Figure (f = 100 MHZ) NF — — 5 ! a8
OC Current 'nc - 200 - [ ma

MOTOROLA RF DEVICE DATA
3 5‘39



MOTOROLA .
= SEMICONDUCTOR I ——————————~n
TECHNICAL DATA i

The RF Line CA2422

12-Channel (120 MHz) CATV

4

Reverse Amplifier o
) ) I o [5-120 MHz
... designed specifically for use as return amplifiers for mid-split and high-split 2-way CATV
cable TV systems. . « REVERSE
e Specified 24 Volt Characteristics +AMPLIRER
Bandwidth — 5 to 120 MHz s

Power Gain — 22 dB Typ@ f = 10 MHz
Noise Figure — 4.5d8 Max@ { = 100 MHz
o AllGold Mezallization for Improved Reliability

CASE 714F-01, STYLE 1

MAXIMUM RATINGS .
Rnir;q Symbol Vsaiue Unit
RF Voltage Input (Single Tone} Vin 65 dBmVv
OC Supply Voltage Vee 28 Vdc
Operating Case Temperature Range Tc ' ~201t0 +100 *
Storzge Temperature Range Tﬂg —-40 10"+ 100 *c
ELECTRICAL CHARACTERISTICS (Vcc = 24 V, Te = 25°C, 75 01 system unless otherwise noted} :
Characteristic Symbol Min Typ Max Unit
Frequency Range Bw 5 — 120 MHz
Power Gain — 10 MHz  “ - Gp 21.4 22 22.6 dB
Siope* H] - - =05 dB
Gain Flstness - - - =0.25 dB
feturn Loss — InputOutput (f = 5120 MHz} {RLORL 20 - — dB
Second Order intermodulatioh Distortion 4 IMD daB
Vout = +55dBmV per ch., ch. 2} | - —_ -69
{Vput = +55 dBmV per ch., ch. G} —_ - —-65
Cross Modulmion Distortion XMD —_ —_ ~60 a8
Vour = +50d8mV per ch., ch. 2. 12-channel flat)
; Composite Tripte Beat . cT8 - — -65 dB
Vout = +50dBmV per ch., ch. A, 12-channel flat)
Noise Figure {f = 100 MHz) NF - - 45 a8 !
: DC Current ipc — 200 - mA |

MOTOROLA RF DEVICE DATA
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MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

The RF Line

26-Channel (200 MHz) CATV
Reverse Amplifiers

... designed specifically for use as return amplifiers for mid-split and high-split 2-way
cabte TV systems.

¢ Specified 24 Volit Characteristics
Bendwidth — 5 to 200 MMz
Power Gain — CA4418 185 dB Typ @ f = 10 MHz
CA4422 22dB Typ @ f = 10 MHz
Noise Figure — CAG418 4.5 dB Typ @ { = 200 MHz
CA4622 5 dB Typ @ f = 200 MHz
« All Gold Metaltization for Improved Reliability
o Available for Soth Positive and Negative Supply Voltages

MAXIMUN RATINGS

A4418

A4418R
CA4422

CA4422R

18.5/22 d8
5-200 MHz
CATV
REVERSE
AMPLIFIERS

CA (POS. SUPPLY)
€ 714F-01, STYLE 1
CA4418TALA22

MOTOROLA RF DEVICE DATA

5-93

Rating Symbol Vailue Unit
RF Yoltage Input (Single Tone} Vin +65 d3amV
DC Supply Voltage '/ 28 - Vvde
Py 09 ¢ CA (NEG. SUPPLY)
Operating Case Temperature Range Tc ~2010 +100 *C CASE 714H-01, STYLE 1
Storage Temperature Range Tstg -401t0 +1300 *C CAA41BRICAMAZZR
ELECTRICAL CHARACTERISTICS (Vce = 24 V. Te = 25°C, 75 (1 system unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Frequency Range 3w 5 - 200 MHz
Power Gain — 10 MHz CA4418,R Gp 18 18.5 19 dB
. CA4s22.R 21.4 22 22.6
Slope : S - - .02 d8
—_ - -0.5
Gain Flatness —_ — - =025 dB
Return Loss — inputQutput  (f = 5-150 MH2} IRL-ORL 20 - - d8
{f = 150-203 MHz) 18 -— -
Second Order Intermodulstion Distortion CA4L18.R IMD - — -72 dB
Woup = - 55 gBmV per ch., ch. 2, ch. 6) CAc222.R - — -70
; Cross Modulation Distortion CAz218.R XMD2g - - - 60 aB
Vour = - 50 dBmV per ch., ch. 2.-26-channet (a1} CAci22.R — - -60
A
Compoasite Triple Beat CA4418.R cT8 - - -85 o8
Vour = +59dBmV per ch., ch. 11 26-channel flat} CA4422,R - - -64
Noise Figure {t = 200 MHz) CAQ418.R NF - — 5 a8
CA44822.R — — 4.5
DC Current CAs418.R Ioc - 1w | 80 mA
CA4822,R : — 200 | 220
g
i
1




MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

S

HW1134
MHW1184
MHW1224
MHW1244

The RF Line

IR

LOW DISTORTION WIDEBAND AMPLIFIERS

... designed specifically for broadband applications requiring low
distortion characteristics. Specified for use as return amplifiers
for mid-split and high-split 2-way cable TV systems. Features ait
gold metallization system.

e Guaranteed Broadband Power Gain @ f = 5.0-200 MHz

e Guaranteed Broadband Noise Figure @ f = 5.0-175 MHz

e Superior Gain, Return Loss and DC Current Stability with
Temperature

® All Gold Metallization

® All lon-Implanted Arsenic Emitter Transistor Chips with 7.0 GHz
fr's

o Circuit Design Optimized for Good RF Stability Under High
VSWR Load Conditions

e Transformers Designed to insure Good Low Frequency Gain
Stability versus Temperature

13.0 d8
18.5 dB
22.0 d8
24.0 dB ;

s omrnn e

5.0-200 MHz
CATV HIGH-SPUIT
REVERSE AMPLIFIERS i

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
RF Voltage Input {Single Tone) Vin +68 dBmv
DC Supply Voltage Vee +28 Vde
Operating Case Temperature Range Tc -20to -100 *C
Storage Temperature Range Tstg -40t0 -190 *C

T
T MENSENAG AND TALETANG D B a3
LIV )
1 CONTAOLYG SHENS DN M

CASE 714-04

MOTOROLA RF DEVICE DATA
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MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

CA2600
The RF Line

35-Channel (300 MHz) CATV :

Line Extender Amplifier 3448 ;

40-300 MHz )
... designed for broadband applications requiring low-distortion amplification. Specifi- 35-CHANNEL CATV
cally intended for-CATV market requirements. This amplifier features ion-implanted LINE EXTENOER
arsenic emitter transistors ahd an all goid metallization system. AMPUFIER

® Specified 35 Channel, 24 Volt Characteristics:
Bandwidth — 40-300 MHz
Power Gain — 34 d8 Typ vi f = 50 MHz
Noise Figure — 5 d8 Max @i f = 300 MHz S
® Superior Gain, Return Loss and OC Current Stabiiity with Temperawre \

® All Cold Metailization for improved Reliability

: ca
CASE 714F-01, STYLE 1

MAXIMUM RATINGS

Rating i Symbol : B Value i Unit
RF Voitage input (Singte Tone) : Vin | +S0 i sBmv
OC Supply Voltage i vVee 1Y 28 { vde
Operating Casa Temperature Range H Tc : ;=200 ~100 H C
| Storage Temperature Range ! rstg H =400 100 : € H
ELECTRICAL CHARACTERISTICS (Vge = 24V, Tg = 25°C. 75 () system uniess Jtharwise noted)
Characteristic Symbal , Min i Typ ! Max ‘ Unit
Frequancy Range sw | 0 , = | 30 ! MH
Power Gain — 50 MHz Gp | N M | 3 48
Sloge N s_ i o0 — | *15 a8 |
Gain Slatness - o= L =03 | =8
Return Lass — lnput Queput {f = *40-3C0 MHz IRLGAL - '3 : = - : 18
Sacona Order Intermodulation Distortion : MO : - { ~— -67 ; <8 '
Vour = ~50 dBmV per ch., ch. 2, 13, /) i [ !
Crass Modulation Distortion XMOD i - ! -~ | -83 ;=8
(Voyt = -46 dBmV per ch., ch. 2, 35-channet flag i | :
§ Composite Triple Beat ° CT8 ) - ‘ [ ] -66 ' 28
| (Vgyp = -46 dBmV per ch. ch. W, 35-charrei fat H
Noise Figure (f = 50 MH2) NF . - — 45 : a8
(f = 300 MHz} —_ — 5 '
OC Currant oc ) - no — ~A

MOTORCILA RF DEVICE DATA
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MOTOROLA
m SEMICONDUCTOR Eat s —
TECHNICAL DATA ,

. CA2700
The RF Line :
35-Channel (300 MHz) CATV :

Line Extender Amplifier .

e .. . . s N 40-300 MH
. . designed for broadband applications requiring low-distortion amplification. Specifi- 35-CHA::JNEL czATV
cally intended for CATV mariet requirements. These amplifiers feature ion-implanted LINE EXTENDER
arsenic emitter transistors and an 8!l gold metallization system. BMPLIFIER
e Specified 35 Channe!, 24 Voit Characteristics: P

Bandwidth — 40-300 MHz

Power Gain — 38 dB Typ & f = 50 MHz

Noise Figure — 5.5 dB Max @ f = 300 MHz
o Superior Gain, Return Loss and DC Current Stability with Temperature
¢ All Gold Metallization for improved Reliability

CASE 714F-01, STYLE 1

A

MAXIMUM RATINGS

; Rating Symbot Value' Unit
i RF Voltage Input (Single Tone! Vin a dBmv
DC Supply Voltage vce 28 Vdc
Operating Case Temperature Range T¢ -20to *:100 ‘C
+ Storage Temperature Range Tstg -43 10 - 100 C !
ELECTRICAL CHARACTERISTICS {Vcc = 24 V, Te = 25°C, 75 {2 system unless otherwise noted) :l
Characteristic Symbol Min Typ M Max Unit
Frequency Range BW 40 - ' 300 MHz
Power Gain — 50 MHz . Gp 37 36 .39 [-1:)
i Slope S 0 — ‘; 15 o]
i Gazin Flatness -_ — — ;: 0.4 dB8
; Return Loss — input'Output {f = 40-300 MHz) 1RL/ORL 18 - - dB8
Second Order Intermodulation Distortion iMD - - - 68 dB
(Voup = +50 dBmV per ch., ch. 2, 13, R) i
Cross Modutation Distortion XMD - —_ ~64 d8
(Vout = +46 dBmV per ch,, ch. 2, 35-channe! fiat)
Composite Triple Beat CcT8 — — i-67 d8
. Voyy = +46 dBmV per ch. ch W, 35-channel fiat)
: Noise Figure (f = S50 MHz) NF - - ] 5 d8
i {f = 300 MHz) — —_ ! 5.5
. DC Current oe - 07— mA

MOTOROLA RF DEVICE DATA
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MOTOROLA .
m SEMICONDUCTOR mssass—m
TECHNICAL DATA

CA3220
The RF Line : CA3220R

40-Channel (330 MHz) CATV :

- . - =
Line Extender Amplifiers 105 5 :
i - . . . . - 40-330 MH2z
... designed for broadband applications requiring low-distortion amplification. Specifi- 40-CHANNEL CATV
cally intended for CATV market requirements. These amplifiers feature ion-implanted LINE EXTENDER
arsenic emitter transistors and an al! gold metallization system. AMPLIFIERS
e Specified 35 Channel, 24 Volt Characteristics: .

Bandwidth — 40-330 MHz

Power Gain — 19.5dB Typ @ { = 50 MHz

Noise Figure — 5.5 dB Max @ f = 330 MHz
o Superidr Gain, Return Loss and DC Current Stability with Temperature
¢ All Gold Metallization for Improved Reliability

CA (POS. SUPPLY)
CASE 714F-01, STYLE 1
' CA3220

MAXIMUM RATINGS

Rating Symbol Value Unit

, RF Voltsge Input (Single Tone) Vin =63 dBmv

T

. DC Supply Voltage Vi 28 vde

' - > £c CA (NEG. SUPPLY)

: Operating Case Temperature Range Tc ~20to +100 °C CASE 714H-01, STYLE 1
Storage Temperature Range Tstg —40 to +100 °c CA3220R

ELECTRICAL CHARACTERISTICS (Ve = 24 V, Te = 25°C. 75 ) system unless otherwise noted)

: Characteristic Symbol Min Typ Max Unit
Frequency Range Bw 40 — , 330 MHz
Power Gain — 50 MHz Gp 19 19.5 20 ]3]

ii(ope S - 0.1 - ~1.2 dB

'LGa’m Flatness —_ —_ - e 0.15 dB

 Return Loss — Input Output (f = 40-330 MHz) 1AL ORL 18 - - ¢B

I Second Order Intermodulation Distortion IMD — — -69 de

{ (Vout = +50 dBmV per ch., ch. 2, 13. R)

§ Cress Modutstion Distortion XMD — - " -64 C¢E

i (Vout = +46 dBmV per ch, ch. 2, 40-channe! fiat)

Composiie Triple Beat cT8 — — ? -66 de
{Vout = +46 dBmV per ch., ch. H2, 40-channel fiat) 4
Noise Figure {f = 50 MHz) NF — — T as dE
i (f = 330 MHz) - - $.5
. OC Current ipc — 225 —_ mA

w

MOTOROLA RF DEVICE DATA
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OTOROLA
5 MICONDUCTOR

TECHNICAL DATA .

The RF Line CA‘3600

40-Channel (330 MHz) CATV ,

Line Extender Amplifier i
. .designed for broadband appiications requiring low-distortion amplification. Specifi- . 40-330 MHz
) . cation. 40-CHANNEL CATV
cally intended for CATV market requirements. These amplifiers feature ion-implanted LINE EXTENDER
arsenic emitter transistors and an all gold.me:allization system. AMPLIFIER
¢ Specified 35 Channel, 24 Volt Characteristics: .
Bandwidth — 40-330 MHz T

Power Gain—34dBTyp @ f = 50 MHz

Noise Figure — 5.5 dB Max @ f = 330 MHz
o Superior Gain, Return Loss and DC Current Stability with Temperature
» Ali'Gold Metallization for improved Reliability

CA (POS. SUPPLY)
CASE 714F-01, STYLE 1

MAXIMUM RATINGS
| Rating Symbol Vaive Unit |
i RF Voliage Input {Single Tone! Vin +50 dBmV
iﬁx Supply Voltage A Zolod 28 ; Vde
. Operating Case Temperature Range Te ~-20to0 '+ 100 c
—
! Siworage Temperature Range Tsta ~401tc +100 c
ELECTRICAL CHARACTERISTICS (Vccr= 24V, T¢ = 25°C, 75 Q1 system unless otherwise noted)
H Characteristic Symbo! Min Typ Max Unit
—
. Frequency Range 8w a0 - 330 MHz
i Fower Gain — 50 MHz Gp 13 3 ¥ dB
Siope s 0 - .17 a8
: Gain Fidtness - — — =93 dB
" Return Loss — Input Output i = 40-330 MHz) IRLORL 18 — [ dB
" Second Order Intermodutation Distorticn IMD - - -67 dB
t Nout = +50 dBmV per ch., ch. 2, 13, Rl n
. Cross Modulation Distortion XMOD —_ - %2 d8
iVoup = +46 dBmV per ch. ch. 2, 40-channel flat)
Corpesite Triple Beat cTB - - -64 dB
Vour = +46 dBmV per ch.. ch. H2, 40-channe! tiat) 4
" Noise Figure (f = 50 MH2) NF — - £5 8
) (f = 330 MHz) — - $5
" DC Current ipc — 310 —_ mA
T

MOTOROLA RF DEVICE DATA
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MOTOROLA .
s SEMICONDUCTOR
TECHNICAL DATA

. 'CA3700
The RF Line :
40-Channel (330 MHz) CATV

Line Extender Amplifier was

i
i
i
... designed for broadband applications requiring low-distortion amplification. Specifi- ‘ 40-CHANNEL CATV
[

cally |.ntend.ed for CA.TV market requirements. Th.ese. amplifiers feature ion-implanted LINE EXTENDER
arsenic emitter transistors and an a!l gold metailization system. AMPLIFIE]

® Specified 35 Channel, 24 Yolt Characaristics:

Bandwidth — 40-330 MHz

PowerGain — 38 d8 Typ « f = S0 MHz

Noise Figure — 5.5 ¢8 Max vi f = 330 MHz
® Superior-Gain, Return Loss and OC Current Stability with Temperawre
o All Goid Metallization for Impraved Ratiability

CA {POS. SUPPLY}
CASE 714F-01, STYLE 1 |

MAXIMUM RATINGS

j i Rating 1 Symbol . Value T et

F Voltage Input {Single Tane) . ! Via ] oras L
OC Supply.Voltage Y Vee j 28 . Ve ;
Operating Case Temperaiure Range ¢ | 2010 -100 i ) 4"
ﬁtorage Temperatura éanqe Tslg | j-4o to ~ 100 i C ‘|

ELECTRICAL CHARACTERISTICS tvge = 24V, Tg = 257C. 75 1} sysiem unless otharwise notad)

) Characteristic Symbol Min ‘;yp Max |, Urit
Frequency fAange BW 40 E— 330 1 MHz
Power Gain — 50 MHz Ge a7 38 33 | @8
Stope ] i 0 — -7 7 e8]
Gain Flatness * - ! - ! — =34 a8
Aeturn Lass — InputCutput if = 40-330 MH2) IRLOAL & 18 E — - a8
Second Order Intermadulation Distortion MO - a— -63 H ¢3 H

{Vour = +50 dBmV per ch., ch. 2, 13, R) i H
Cross Modulation Distorticn XMD.g - - -62 i ¢B
{Voyt » =46 ¢BmV per ch.. ch. 2. 40-crannef Aaz) '
Composite Tripie deat i [ory-RI —_ <o -éd : a3
{Vouy = =46 CEmV per ch., cn. H2, 20-crannzi flat) i i : .
Noise Figure (I = 50 Mz } NF H — . - H ' 3
{f = 330 Mg} i . —_ _ 8.5
J DC Current ! Ioc —_ }31-‘] - mA
1

- MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

CA4600

!
. 1

The RF Line _

52-Channel (400 MHz) CATV |
Line Extender Amplifier h o
... designed for broadband applications requiring low-disiorzion amphification. Specifi- 1 40-400 MHz
. A p ipe L i 52-CHANNEL
cally intended for CATV market reguirements. This amplifiar features ion-implanted
arsenic emitter transistors and an all gold matallization system : } CATV LINE EXTENOER °
T ) " ‘ AMPLIFIER
e Specifiad Characteristics at Vee = 24V, Tg = 25°C: L3
Fraquency Range — 4040 4C0 MH: ‘
Power Gain — 34 &8 Typ «t f = 50 MHz .
Noise Figure — 6 d8 Max vt f = 400 MHz !
CT8 — -61d8 Max it Vg = 46 dBmV 1 )
e All Gold Metallization System for imaroved Reliatitity .
e Superior Gain, Return Loss and OC Current Stability with Temperature * \ ot

+
\d
l CA (POS. SUPPLY}
] CASE 714F-01, STYLE 1

MAXIMUM RATINGS,

Rating . Symbol Value l Unit f
RF Voltage input {Singla Tone) Vin «50 l a3mrv
OC Supply Voitage Vee 1 28 i w3e
Operating Casa Tamperature Range Tc :- 2C 0 +1CO { )C
Storage Temperature Range | Teg . *-40t0 +100 | <

EJLECTRICAL CHARACTERISTICS (Ve = 24 V. Tc = 25°C. 75 1! system unless otherwise notad!

Characteristic . Symbol Min 1“’ Max Ueit,
Frequency Range aw a0 — 400 ' =z
Power Gain — 50 MHz i Gp 3 1 b 35 I
Slope . : S R L T +138 a5
Gain Flatness  * . - o= — =04 , 28
Return Loss — !nput-Qutout {f = 20-400 Mhya WRLORL  : 13 - - X =3
1 Second Order Intermoduiation Distortion T - - -4 23
{Vgyt = +50 dBmV per ch.. ch. 2, H5, H1d) ¢ M |
Cross Modulation Distortion i XMDs2 - 0= -g0 23
" {Vout = -46 dBmV per ch., ch. 2. S2-channel fat) ' 1 '
Comgasite Triple Beat CT8s2 - - -61 =3
(Voyup = -46 4BmV per ch., ch. H11. 52-cnannet Hat) i .
Noisa Figure if = SO MHz} NEL - — PERER R =
{f = 200 MH2) I = 6
i OC Current inC ; — :320 - —a

it b Rt

’ MOTOROLA RF CEV!CE DATA
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MOTOROLA
m= SEMICONDUCTOR
TECHNICAL DATA ,

. GA4700
The RF Line 1
52-Channel (400 MHz) CATV ;

- - gn
Line Extender Amplifier o
- A - " . : . - 40-400 MH2

... desighed{or broadband applications requiring low-distortion amplification. Specifi- 52.CHANNEL
cally intended for CATV market requirements. This amplifier features ion-impianted CATV LINE EXTENDER
arsenic emitter transistors and an all goid metallization system. i AMPLIFIER

o Specified Characteristics at Vgg = 24 V, T¢ = 25°C:
Frequency Range — 40 to 400 MHz
Power Gain — 38 dB Typ @ f = 50 MHz
Noise Figure — 6 dB Max @ { = 400 MHz
CTB — —60 dB Max @ Vput = 46 dBmV
e All Gold Metatlization System for improved Reliability

A (POS. SUPPLY)
CASE 714F-01, STYLE 1

MAXIMUM RATINGS ]

r Rating Symbo! . Value Unit
RF Voltage Inpui {Single Tone) Vin —;44 dBmv
DC Supply Voltage vee {8 vde
Opera{ing Cese Temperature Range Tc ~20 10 +100 *C
Storage Temperature Range Tsig -40 1 ~100 ‘c

ELECTRICAL CHARACTERISTICS (Vec = 24 V. Tg = 25°C, 75 2 syster unless otherwise noted) ‘ 1

Characteristic Symbol Min Typ 1 Max | Unit
Frequency Range BwW 40 — | a00 MHz
Power Gain — 50 MHz Gp 37 3 1| 39 de
Slope s =0 — 1] -1 a8
Gain Flatness - — — i zo04 a8
Return Loss — Input-Output (f = 40-400 MHz) fRLORL 18 - N - a8
Second Order intermodulation Distortion iMD —_ - 1 -64 a8
1 {Vour = - 50 dBmV per ch., ch. 2, H5, H14) q
Cross Modulation Distortion XMDsz2 —_ - 1] -89 dB
(Vout = * 46 dBmV per ch., ch. 2, 52-channel fiat) ;
Composite Triple Beat CT8s52 — - 4 -60 dB
{Vout = - 46 dBmV per ¢h., ch. H14, 62-channel fiat)
i Noise Figure (I = 50 MHz} NF — - 5 dB8
i {f = 400 MHz} — - 6
Il DC Current IpC — 310 1 — mA

Y

M

MOTOROLA RF DEVICE DATA
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MOTOROLA
m SEMICONDUCTOR
TECHNICAL DATA

"

CA5220
CA5220R

-

The RF Line
60-Channel (450 MHz) CATV |
Line Extender Amplifiers i 195 48 ;

40-450 MHz
60-CHANNEL
CATV INPUT OUTPUT
TRUNK AMPLIFIERS |

... designed for broadband applications requiring low-distortion amplification. Specifi-
cally intended for CATV market requirements, These amplifiers featurs ion-implanted
tarsenic emitter transistors and an all gold metallization system. The input amplifier is

tuned for minimum noise figure while the output amplifier is tuned for minimum i
distortion.
e Specified Characteristics at Vo = 24V, Tg = 25°C: 1

Frequency Range — 40 to 450 MHz

Power Gain — 19.5 dB Typ « f = 50 MHz
Noise Figure — 6.5 dB Max .« f = 450 MHz
CT8 — -59 dB Max (@ Vgt = 46 dBmV

|
® All Gold Metallization System for improved Reliability ; ] !
® Available in Both Positive and Negative Supply Voitages ! X
CA (POS. SUPPLY) H
CASE 714F-01, STYLE 1 f
1 CAS220
t I
, |
MAXIMUM RATINGS ‘ :
Rating Symbol Value Unit | t
RF Voltage Input {Single Tone} Vin -63 dBmV i i i
DC Vol » i
Supply Voltage Vee d vee |4 CA(NEG. SUPPLY) |
Operating Case Temperature Range Tc ~20t0 +100 C CASE 714H-01, STYLE1
Storage Temperaturs Range Tstg ~40to +100 c : CAs220R i
ELECTRICAL CHARACTERISTICS (vee = 24V, Te = 25°C, 75 1) system unless otherwise noted) j
Characteristic Symbol Min ! Typ Max Unit I
Frequency Range BW 40 y - 450 MH2z ’
Power Gain — 50 MHz ] Gp 19, ] 195 20 8
Slope s -e3 .| — -1 a8
Gain Flatness —_ — H i — 20.2 ds ,
Return Loss — Input/‘Qutput {f = 40-450 MHz) IRLUORL 18 - - ds f
Second Order Intermodutation Distortion IMD - - -&7 ds
{Vout = +50 dBmVY per ch., ch. 2. H5, H1d) . !
Cross Modulation Distortion XMDgg - 1 = 1 -59 ds
(Vayt = +46 dBmV per ch., ch. 2. §0-cnannel flat) Py ]
Compesits Triple Beat CT8go —- ;. = | -= dB
(Vout = =46 dBmV per ch., ch. 122, 50-channel flat} ] !
Noise Figure (f = 50 MHz) NF - = a3 T
(f = 450 MHz) — iy — | 63
DC Current ipc - { ; 225 } - mA

MOTOROLA RF DEVICE DATA i
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MOTOROLA
TECHNICAL DATA
i '
The RF Line ] CA5501R
{
60-Channel (450 MHz) CATV |
- w pa 1
Line Extender Amplifiers ' vas a8
. L. . R . L N 40-450 MHz
.. designed for broadband applications requiring low-distortion amplification. Spec “i- 1 60-CHANNEL CATV
cally intanded for CATV market requirements. These amplifiars feature ion-tmplantac i LINE EXTENDGER
arsenic emittar transistors and an all gold metallization system ! AMPUFIERS
® Specified Characteristics at V¢ = 24V, T¢ = 25°C: ;
Frequency Range — 40 to 450 MHz ,
Power Gain — 18.5 dB Typ "« f = 50 MHz .
Noise Figure — 7 dB Max - £ = 450 MH: 1
CTB — -65dB Max 1 Vgyt = 46 dBmV I
e All Gotd Metallization for ‘mproved Reliability
» Available in Soth Positive and Negative Supplv Veitages *
CA (POS. SUPPLY}
{| casersrorsTvET
CAS501
1 E
JMAXIMUM RATINGS i
flating Symbol Value Unit : @ !
RF Voltage Input (Single Tonel Yin +~65 dgmv i ~ﬂ“ !
OC Supply Voltage vee 28 Vde t ‘
" : CA {NEG. SUPPLY]
Operating Case Temperature Range Tec -20to +100 { |
- . CASE 714H-01, STYLE 1 i
Storage Temperature Range Tsig -40 to +100 ‘€ CAS5501R |
. }
ELECTRICAL CHARACTERISTICS (Ve = 24V, Te = 25°C, 75 Q) systam unless otherwise roted) ¢
Characteristic Symbal Min ; Typ Max Unit
Frequency Range sw 40 | 450 MHz
Power Gain — 50 MHz Gp 18 1185 9 1 a8 |
Slope S -0.3 i — +15 a8
Gain Flatness — - o~ 0.2 48
fleturn Loss — Input:Output (f = 40-450 MHz) {RLORL W - — . d8
Second Order Intermodulation Distortion iMD - r — -70 . dB
(Vout = +50 dBmV per ch.. ch. 2, H5, H14)
Cross Moduiaticn Distortion XMDgg —_ T _ -65 a8
(Vout = =46 dBmV per ch, ch 2, 60-channel flat) ;
Composite Triple Beat CT8go — ] — ~65 dB8
(Vgut = -46 dBmV per ch. ch. H22, 60-channel flat}
Noise Figure {f = 50 MH2) NF - T 5 18
(! = 450 MHz! — g - 7
OC Current ioc - } 425 - mA
{
i

t
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MOTOROLA
g1 SEMICONDUCTOR

TECHNICAL DATA

i

CAS5600

The RF Line i
60-Channel (450 MHz) CATV
Line Extender Amplifier s 48 !
... designed for broadband applicaticns requiring low-distortion amplification. Specifi- Goggl\?ﬁETchATV ;
caily intended for CATV market requirements. This amplifier features ion-implanted LINE EXTENDER '
arsenic.emitter transistors and an aft gold metallization system. AMPLIFIER {

"

e Specified Characteristics at Vcg = 24V, Tc = 25°C:
Frequency Range — 40 to 450 MHz
Power Gain — 34 dB Typ @ f = S0 MHz
Noise Figure -— 6 dB Max (¢ f = 450 MHz
CTB — —58 dB Max (u Vgoyt = 46 dBmV
e All Gold Metailization for Improved Reliability
e Superior Gain, Return Loss and DC Current Stability with Temperature

H CA
: CASE 714F-01, STYLE1
MAXIMUM RATINGS '
Rating Symbol ! Value Unit
RF Voltage Input {Singte Tone} Vin s +50 d8mV
DC Supply Voltage vee 28 vde
Operating Case Temperature Range Tc ! -20t0 -1C0 C
Storage Temperature Range Tstg T -40t0 100 °C 1 {
ﬂ ELECTRICAL CHARACTERISTICS {Vcc = 24 V, T¢ = 25°C. 75 2 system unless otherwise notad) 4 .
Characteristic Symbol Min : Typ Max Unltg
"l Frequency Range BW 20 ] —_ 450 MHz |
Power Gain — 50 MHz Gp 33 HIED 35 a8
Slope S +0.5 i = ~2 d8
Gain Flatness - - T =04 ‘o dB-
Return Loss — InputOutput {f = 40-450 MHz) IRLORL 18 — - d8
Second Order Intermodulation Distortion IMD — - -64 dB
{Vout = +50 d8mV per ch., ch. 2, HS, H14) }
Cross Modulation Distortion XMDgo - ! -— -58 d8
(Vout = +46 d8mV per ch., ch. 2, 60-channel flat) g
Composite Triple Beat CTBg0 - — -58 dB E
(Vout = +46 d8mV per ch., ch. H22, 60-channel flat) f L
Noise Figure {f = 50 MHz} NF - 31 — 43 R
{f = 450 MHz) - i = 6 )
OC Currant ipc — 30 - mA
i
i
i

MOTOROLA RF DEVICE DATA
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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

The ng Line

60-Channel (450 VIHz) CATV

Line Extender Amplifier

. designed for broadband applications requiring iow-distortion amptification. Specifi-
La'ty intended for CATV market requirements. This amplifier features ion-implanted
arschic emitter transistors and an ali gold metallization system.

o Specified Characteristics at Voo = 24V, Tc = 25°C:

Frequency Range — 40 to 450 MHz
Powef Gain — 38 dB Typ @ { = S0 MHz
Noise Figure — 6.5 dB Max @ f = 450 MHz
CTB — -57 dB Max @ Vg = 46 dBmV

o All Gold Metallization for Improved Rel.ability

e Superior Gain, Return Loss and DC Current Stability with Temperature

|
;
|

38 dB

0-450 MH2
60-CHANNEL CATV
LINE EXTENDER

AMPLIFIER

CASE 714F-01, STYLE 1

MAXIMUM RATINGS i;
. Rating Symbot Valu;, . Unit
' RF Voltage Input {Single. Tong) Vin ~4:;: dBmv
. D7 Supply Voltage Vee 24 ‘I vdc
1 Dperating Case Temperature Range Tc -2010 4100 c
: SmrageﬂTehpevature Range Tsig -40to §1OO °C
FLECTRICAL CHARACTERISTICS (Voe = 24V, Te = 25°C, 75 N system unless otherwise noted) P
; Characteristic Symbol Min Typ , Max Unit
i Frequency Range BW a0 — ? 450 MHz

Power Gain — 50 MHz Gp 37 38 { 39 ds

4

Siope S +05 —_ +1.8 dB
i Cain Flatness - —_ - : =04 dB
i Return Loss — InputOutput {f = 40-450 MHz} IRL-ORL 18 - y - dB
, Second Order tntermodulation Distortion iMD - - g 64 d8
i {Vout = -50dBmV per ch., ch. 2, HE, H14)
¢ Cress Moculation Distortion XMDgg - - - 87 dB
P (Vour = +46 dBmV per ch., ch. 2, 60channe! flat}

Composite Triple Beat CTBgy - —_ -67 d8
%(Vout = 446 d5mV per ch., ch. H22, 60-channet fiat)

Naise Figure (I = 56 MHz) NF - - , 5 dB

{f = 450 MHz) — —_ ., 65

_DC Curient e — 310 —_ mA

MOTOROLA RF DEVICE DATA
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MOTOROLA ]
SEMICONDUCTOR s ' =

TECHNICAL DATA MHW3342
!

1 , —

i 3448 GAIN

J The RF Line

{
j 330 MHz
1
40-CHANNEL
330 MHz CATV AMPLIFIER CATV LINE EXTENDER
AMPUFIER |
1 .
i
designed specifically for 330 MHz CATV appiications Features ) !
ion.unplanted arsemc emutter transistors with § O GHz {1 and an all 1 —

geld metallizauon system

® Specthied for 40-Channat Parformance

® Broadband Power Ga'n — 3 f : 40-330 WH:
Gp = 34d8B {Tvyp)

® 3roadband Noise Figure — @ f = 330 MHz
NF = 4.5 dB (Typ?

® Superior Gain. Return Loss and DC Cur-ent Stability, with

Temperature 1
@ All Gold Metallization —_ ‘
b A e e 2 A
® 5.0 GHz lon-Implantad Transistors S il ol B T
] 1
N~ g .
T =1 !
Y e ) s I
[ o s
) i - i
, i
]

ores,
ABSOLUTE MAXIMUM RATINGS t DIMENSIONAG AND "OLERAN £ 333 £0f |
YU T i
Rating . Symbal |,  Value Unit * CONTROUAG IMENSCY o
RF Voitage Input !Single Tone; Vin ~55 d8mVY “‘I H
DC Supply Voitage Vee ~28 vdc 1 f
H..E ‘
Operating Case Temperature Range Tc -20t0 +100 *C i oM e T wax v - s
A i p 2 f
Storage Temperatura Range Tstg -40t0 ~100 < f ; !
p
! -2
1 S
' L
] T
i ’ FEEEN
N % e
I - &
5 [ Bwis N
{u " scaesc \
Tv o 11 38¢ :
{w nying @

CASE 71404

MOTOROLA RF DEVICE DATA
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MHW3342 :
¥
]
;
ELECTRICAL T-83ACTERISTICS (Vg = 24 Vdc, Ta = +25°C, 75 0 sysierr unless otherwise noted) P
! Characteristic Symbol Min Ty Max Unht
Hfequency Rerep aw 40 — 33D MHz
b - +
" Powe: Gein— &1 Wy Gp 33 ) 35, d8
Siope S 0 +1.0 +20 a8
Gain Fiainess - — =0.2 =05 o8
| Return LOSS — rouniCastput 40-450 MHz IRLORL 18 —_ - d8
! (2p = 750 :
‘ Second Order """"’"' % sation Distortion IMD — — -—gﬁ d8
! (Vout = = 5% BV zer ch) s
yfA '-.
; Crose Modulat o “isionion 35-Channe! FLAT XMD3g — - -57 d8
i “Vour = =51 T~/ za- ch) 40-Channe! FLAT XMDag — — -55
, Composite Triph 2oy 35Channel FLAT CTeas = — - §7 d8
’} Wout = =50 9% sar ch)) 40-Channel FLAT CT8ap —_ — -55
| Noise Figure NF —_ a5 55 d8
L(f = 330 MHz, 1
: DC Current o — 300 340 mA
I (VDC = 24 =04 v4c, Tc = 30°C) t
i
]
d
i
i
i
|
i
1
i
i
T
t
3
¥
I
{
i

- pry pe
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HOTOROLA
MICONDUCTOR s |

‘?EE:HMCAL DATA MHW5272’;A

The RF Line B ;

27 6B GAIN 4
450 MHz;

; 60-CHANNEL
CATV LINE EXTENDER
450 MHz CATV AMPLIFIER AMPLIFIERg

. .. . designed specifically for 450 MHz CATV applications. Features T
i jon-implanted arsenic emitter transistors with 7.0 GHz fT and an
! alt gold metaltization system.
¢ Specified for 53- and 60-Channel Performance
e Broadband Power Gain — @ f = 40-450 MHz
Gp = 27.dB (Typ)
e Broadband Noise Figure
NF = 5.0 dB (Typ)
e Superior Gain, Return Loss and DC Current Stability with
Temperature
e All Gold Metatlization
e 7.0 GHz lon-implanted Transistors

) e — 3
L‘ a L ol N

1~ e
LT s &2 g T‘I' |__l
: = L. € - 1 | ‘. —‘L o !
Pl b Omiwum-u: Y]
l——t
. ¥ LR
" ART
i GA0wD
wTES 1 GA5AY
ABSOLUTE MAXIMUM RATINGS 1 DUERSIVMS 183 TOEMNIING PER ANS! : AT
2 v
Rating Symbol Value Unit 2 %‘;; VRSN MOL H ¢ Etgv:g
RF Voltage Input (Single Tonel Vin ~55 d8mV 1 : ::;:-1
DC Supply Voltage . vee +28 vde
" F WRLLBETERS © S|
Operating Case Temperature Range Tc ~20to +100 °c o T WA T WL
. " - g X T ]
Storage Temperature Range Teta -40 to + 100! o ST R v 10
R TRELC
\ [T ne | 000
l R XK RN
Y- XS]

i R AR
) I9EeSC ; O1KESC

Mo ax gt ene; ext

Y 4 100 85C .

. aessC 79168 85C
TBSC | a0 85T

AFE : 437 blee t CVEE

A = .un = 0%
3 R RS 3 1.5 85C
('] S 08 860 1c
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MHWS27ZA 1

-

ELECTRICAL CHARACTERISTICS (Vcc = 24 Vdc, Ta = +25°C. 75 {1 system unless otherwisa noted)

Characteristic Symbol Min Typ ¢ Max Unit
Frequency Range aw 40 -1 450 MHz
Powar Gain — 50 MHz Gp 26.2 27 4 273 d8
Slope s 0 v 1.0 -25 | 8
Gain Fidtness a - - =02 =0.4 dB
Raturn Loss — Input:Qutput 20-450 MHz IRLORL | 18 - i -— d8
{Zg = 75 Ohms) 4
4
Second Order intermodulation Distortion MO } - a8
{Vout = +48 dBmV per ch..Ch 2, 13, R) - -80 ~70
{Vour = =46 dBmV per ch.. Ch 2, M6, M15) - -7
Crcss Modulation Oistortion 53-Channel FLAT XMDs53 - -63 -62 48
Vout = *46 dBmV perch.) 60-Channel FLAT XMOso —_ '5(: -&0
Compcsite Triple Seat 53-Channef FLAT CT8s3 - -63 -62 d8
! (Vout ® =48 dBmV per ch.) 60-Channel FLAT CT8Bgp —_ -6 - €0
DIN {European Applications Only)* 1 cRuV**
3COMHz —(CHV = Q - P @ Wl DINt 126 —i’ —
400 MHz — {CH M8 « M15 ~ M9« MY OIN2 125 - -
450 MHz — {CH M20 + M23 - M22 2@ M21} OIN3 124 -1 —_ '
Noise Figure NF - s.o]' 6.0 a8
{f = 450 MH2)
OC Cucrent Ioc - azg 320 mA
(Vo = 24 =0.5 Vde. Te = 30°C) i
1

i (Europsan Applications Only)

¥ NCTA Chennel Frequency DIN Qutput Lavel BIN Beat Level !
Oesignation (MHz) (dBmv)** dB Relative to Ref. Ch. :
] P 253.25 +60 . !
Q 259.25 +60 <-€0 i
. v 289.25 »66 :
5 W (Ret.) 295.25 +66 i i
M8 361.25 +59 i i
i Mg 36725 +53 < -60 H
M14 (Ref} 397.25 +65 i :
MiS 403.25 -85 i :

M20 433.25 : -64 M
M21 (Ref) 439.25 -64 <-6 i
M22 . 44525 +58 !
M23 451.25 +58 l

1

**CiN {J3.V) + Reference Chansef Level ‘d8mV} - 50 a8

MOTOROLA RF DEVICE DATA .
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MOTOROLA
= SEMICONDUCTOR
TECHNICAL DATA

t

MHW53EZA

[

The RF Line ] )

- 33dB G?N

450 M%—Iz

60-CHANNEL
) CATV LINE EXTENDER

k 450 MHz CATV AMPLIFIER -AMPUFIER
... designed specifically for 450 MHz CATV applications. Fea- -
tures ion-implanted arsenic emitter transistors with 7.0 GHz f1 T

Gp = 33 d8 (Typ}
e Broadband Noise Figure
NF = 5.0 d8 (Typ)

Temperature
o All Gotd Metallization

anc an all gold metallization system.
e Spécified for $3- and 60-Channel Performance
e Broadband Power Gain — @ f = 40-450 MHz

® Superior Gain, Return Loss and DC Current Stabiiity with

¢ 7.0 GHz lon-Implanted Transistors

n I"_:'—"' TeRTRTIIEET
GI & iy
a1
l [t 2]
Mt R
nOTES i
3 GROuND
ABSOLUTE MAXIMUM RATINGS [ Mﬂmnmmum%{lm o DRUTED
o, s
Rating . Symbol Value Unit 2 ;;Tao::i;mgm wor 4 ¢ 2L
 GROUNT
R¥ Voltage tnput (Single Tonef Vin ~58 dEmV 1 GAd
L
DC Supply Voltage Vvee - 28 vde
Operating Case Temperature Range Tc -2C 1o - 100 ‘C
Storage Temperaiure Range Tsiq -40to - 100 *C

SN EN
R R SR EEY a1t

CASE }14-04
f
1

MOTOROLA RF DEVICE DATA
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MHWS5332A i

ELECTRICAL CHARACTERISTICS WVcC - 24 Vide, Te + - 25'C. 75 1 system untess otherwisa notdd)

Characteristic Symbol Min Typ ] ! Max l Unit
Frequency Range 8w 40 -1 350 MHZ
Power Gain — 50 MHz ! Gp 32 1 | 34 d8
Slooe i S 0 -10" 20 ds
Gan Flatness P - - 0.2 04 i a8
Return Loss — fnput dutput 40-450 MH: | IRLOAL w0 i = — ¢ as
1 42z, = 75 Ohms) . : ¢
1 Secend Order Intermadutation Distortion R MO ' ? . cs
i Voyp = *36 <BmvV, Per Ch. Ch 2, M6, M15) 1 - i -89’ .72 :
| Vgyup = +46 dBmV. Per Ch. Ch 2, Mi3, M22) ‘ - 1 -m .0 -
| Cross Modutation Distortion 53.Channel FLAT , XMOsj3 -— ; -63 -6 c¢B
i Vot ® 46 dBmV, Per Chl) §0-Channel FLAT | XMDgg - -1 -53
i Campuosite Triple Beat 53.Channef FLAT |  CTBs3 - -53: -s2 , a8
P (Vgyt = +<6 dSmV. Per Ch)) 60-Channel FLAT | CTBsp — -61 -60 i
DiN (European Applications Only)* 5 ¥ i dBuv-e
300 MHz —(CHV & C = Pt W) : DINT 126 1 -
300 MHz — (CH M8 = M15 ~ M9 .« M13) ! DIN2 125 - —
450 MHz — (CH M20 = M23 - M22. M21} OIN3 124 - -
Naise Figure i NF - 5.0, 6.0 d8
{t = 450 MHz) } )
! OC Current ! Ipe - 310 3 1 mA
! vpe = 2¢ 205 Vde, T = 30°C) | i ’ ‘
[]
*DIN {Europaan Applications Only) 1
. “NCTA Channel fFrequency ! DIN Output Level i OIN Beat Lavel
Designation (MHz} { (dBmV)** 4 dB Relative to Ref. Ch.
P 253.25 i +60 )
i Q 250.25 - 80 < -co
! v 289.25 : -8 H ©
i W (Ret.) 295.25 i ~86 |
: M8 361.25 i -39 ;
! M3 367.25 i -53 < -30
: Mt Rel.) 397.25 i. ~65 ] ¢
H M3 403.25 | -85
; M20 43335 ! -64 !
| M21 (Ret.) 433.25 l -84 { .
- % —-6C
i M22 445.25 i +53 1
| M23 451.25 »53 ,
“=DIN 1cBuV) = Rsferznce Chapnel Laval 19Bm) - 60 28 {
N
i

MOTOROLA RF DEVICE DATA .
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¥ MICONDUCTOR

# 5 HINICAL DATA MHW5342A

{
|
The RF Line B .

Vo 34 dB:AfIN
450 MHz

SO-CHAI\;I(NEL
CATV LINE EXTENDER
450 MHz CATV AMPLIFIER AMPL"l:lER

... designed specifically for 450 MHz CATV applications. Features
ion-implanted arsenic emitter transistors with 7.0 GHz fr and an
all gotd metallization system.
o Specified for 53- and 60-Channel Performance
¢ Broadband Power Gain — @ f = 40-450 MHz
Gp = 3408 (Typ)
« Broadband Noise Figure
' NF = 5.0 dB (Typ)
e Superior Gain, Return Loss and DC Current Stability with
Temperature
« All Gold Metallization
o 7.0 GHz lon-implanted Transistors

1
{

r
!
: .
| 1 st
i LT
. fepX ]
. aTES 1 500
. ABSOLUTE MAXIMUM RATINGS t DMIASI0MAG ANT TLERANCNG PEE ARSI ‘ ﬁma
s 1y H
J . Rating Symbol Value | Uait 7 SN xRS DENGON N txen
R{ voltage Input (Single Tonel Vin =55 d8mv . : ;":&.‘:,,
OC Suprly Voltage vee +28 Voc 4
MLMETES
Operasing Case Temperature Range Tc -201t0 =100 . “C DO T Wb MAX .
Sterege Temperature Range Tstq -4010 ~ 300! °C T ‘;.;5 T
T RS TN TR IE 3
Tt 0% e
: NETY T ) L g
' T T, -
i TS0 ESC T
RN -
Ly £ 1 S IS
L & 850 i 1Y
U T Y T esr_ !
T iues Gy
: FERE FREL IR
P - Byt - [ 4
: ¥oesC . TRES
Yy ICEENY 3 ]
v i3] !g 1 2ol [ SN
w e &Y [ DAY - Cast
. CASE 714-04
i
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MHWS5342A
§

ELECTRICAL CHARACTERISTICS (Vce * 24 Vdc, Tp » #25°C, 75 (1 sysiem unless otherwise nﬁ(ed)

Chacactaristic Symbot Min iTyp Max Unit
Frequency Range 8w 40 ; _ 150 MHZ
PowerGain — 50 MHz . Gp 33 . 34 35 Jd8
Slcpe . S 0 T -25 d8
Gain Flatness - —_ 202 =04 c8
Return Loss — Input Output 40-350 MHe IRLORL 18 L - as
Zy * 75 Ohms) .
Second Order lntermoduiation Distorucn MO - d¢3
(Voug = +48d8BmV perch,Ch 2, 13, R} — -30 -70
{(Vout ® *+46 dBmV per ch, Ch 2. M85, M13) - .78
Cross Moduiation Distortion §3-Channal FLAT XMD0Osg3 — 1 -83 -31 a8
(Vout = +26 dBmV per ch.) 60-Channei FLAT XMDgg - . 81 -59 )
Composite Triple Seat S3-Channel FLAT CT8g3 - T -83 -6t e
{Vour * *+46 4BmV per ch.) 60-Channei FLAT CT3gp - { -e0 -39 !
OIN :European Applications Onlyi® 1 jdBuve-
300 MHZ —(CHV + Q - P u W) OINT- 126 | — - i
400 MHz — {CH M8 =~ M5 - M9 -« M12) DIN2 125 - - H '
450 MHz — {CH M20 ~ M23 - M22-+ M21) DIN3 124 |y - - i
Noise Figure NF - i ) 8.0 a8 .|
{f = 450 MHz) !
OC Current ioc - 30 38 ma
(Vpc = 24 =0.5Vdc, Tc = 30°C) |
*DIN (European Applications Oaly) i
. 1
NCTA Channel Frequency DIN Qutput Level * DIN Beat Lavel !
Designation (MHz) (dBmV)=~* d8 Relative ta Ref. Ch. H
4 253.25 ~-60
Q 253.25 - 50 ' it :
v 28925 -66 1 - !
W/ (Ret.) 295 25 -€8 .
M8 o 36125 : -59 i
M9 367.25 +59 " 24 i
M14 iRef.) 39725 +65 . o I
M:5 403.25 -85 !
: M20 431.25 -64 .
. M21 Ret) 433.25 -84 i ze
, M22 445.25 +58 - !
M23 453.25 +38

*COIN «dBuvY = Refrrance Charrel Laver (dBmVI - €0 c8
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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

1

|

MHW5382A

[= (W

| , The RF Line B

450 MHz CATV AMPLIFIER

38 dB GAIN'

450 MHg

60-CHANNEL
CATV LINE EXTENDER
AMPLIFIER

... designed specifically for 450 MHz CATV applications. Features

ion-implanted arsenic emitter transistors with 7.0 GHz f7 and an
alt gold metallization system.
o Specified for 53- and 60-Channel Performance
+ Broadband Power Gain — @ f = 40-450 MHz
Gp = 38 c8 (Typ)
e Broadband Noise Figure
NF = 5.0 dB8 (Typ)
Superior Gain, Return Loss and DC Current Stability with
Temperature

o All Goid Meztallization

e 7.C GHz lon-Implanted Transistors

LI
e
Cetneie st 1€

v
r"Lt .
‘_——__1—-"
- mms vn
S e
4 esrera s i o ¥

; ABSOLUTE MAXIMUN RATINGS
Rating ‘ Symbot Vaiue Unit
RF Voliage Input (Single Tone) Vin ~5% dEmV
OC Supply Voltage Vee i - 28 Vde
Qperating Case Temperaiute Range Tc -20:0 - 100 °C
| Storage Temperature Range Tsto —4910 - 100’ °C

i

i

ol I
—d el stnariy Ved

{
.
i
1

uOTES '

1 DMINSONRS 489 TERANIING WF AVS!
1L TS

7 CRTRRLING DVENSIN RIm

J ¥
T RTINS
. G BSC Voo BSC_
v AT MY
) TR et )
To Gk an e el
T - Tmwl o e
I F0ESC . YMKEBSL ¢
; S 85T Taces; !
L4 Tanest 4 [N 1]
W ne ;10 0&n '3%5?",
use?u«
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MHWS382A

ELECTRICAL CHARACTERISTICS (Vce = 28 ¥de, Ta = +25°C, 75 1} system un'ess otherwise abted)

- Characteristic Symbol Min }Typ Max Unit
Frequency Range BwW ! 40 L= 450 MHz
Pawaer Gain — 50 MH2 Gp | 37 HED 39 48
Stope s i 0 LT +25 a8
Gain Fistness - - }:0.2 =0.¢ d8
Return Loss — Inpu Cutput 10-450 MHz IRLOAL 18 i — - [
(Zy = 75 Ohms) a : i
Second Order intermodulation Distortion MO f - ' ¢B
Vout = <48 dBmV perch, Ch 2, 13, R) - -80 -70 .
(Vgyt = +46 dBmV per ch,, Ch 2, M6, M15) — -78
Ceoss Modulation Distortion 53.Channel FLAT XMDs;y - ~-63 -61 | d8
(Vout = +46 dBmV per ch.} 50-Channei FLAT XMDga - , =61 -59 1 i
Compgcsite Triple Seat S3-Charnel FLAT CT2s3 - i -63 -61 da
(Vout = +46 dBmV per ch.} 60-Channei FLAT CT330 —_ -60 -59
DIN {Eurapean Applications Only}* H : ’ dBuV**
300 MHz —[CHV = Q ~ P o ‘W) oiNt 125 - - !
400 MHz — {CH M8 + M15 ~ M9 % Mi4) DIN2 P24 —_ -
450 MHz — {CH M20 » M23 - M22 7 M21) DIN3 t 123 - -
Noise Figure NE 3 — ! 5.0 53 d8
{f = 450 MHz) . !
OC Current oc @ - Y30 30 | mA
(Vpc = 24 z0.5 Vdc. T¢ = 30°C) { !
f
*DIN (European Applications Only} W
H
( NCTA Channel Frequency DIN Qutput Lavel ! DIN 8eat Level
Designation {MHz) {dBmV)** . dB Relative to Ref. Ch,
P - 253.25 -59 1 !
Q 259.25 ~59 !
v 289.25 -55 <-80
W (Ref} 295.25 +65 .
M8 361.25 - -58
Mg 367.25 -33 : < ~50 1
#M14 (Ref.) 397.25 -84 1 '
M15 403.25 -54 L
M20 433.25 ~57
M21 (Ref.) 439.25 -57 1
M22, I 445.25 »63 < -8
M23 - 451.25 -63 ¥ {
*=CiN t28uV) = Raferance Chanrsi Levelf icBmV) - 50 23
i
a
!
]
3
i

T e

MOTOROLA RF DEVICE DATA

5-232 H



AMOTOROLA
23 SEMICONDUCTOR
TECHNICAL DATA

1MHW6272

§

The RF Line
77-Channel (550 MHz) CATV
Line Extender Amplifier

i 27 d8 GAIN

e Specified for 60- and 77-Channel Performance ) 550 MHz
e Broadband Power Gain — « § 4 40-550 MHz
C’D = 27 d8 (Typ) 77-CHANNEL
® Sroadband Ncise Figure CATV AMPLIFIER
NF = 6 dB {Typ} -+ 550 MKz
® Superior Gain, Return Loss and DC Current Stability s Temparature
e All Gold Metallization
¢ 7 GHz fy lon-implanted Transistors

o b

MAXIMUM RATINGS :
Rating Symbol |  Value Unit }
RF Yoitage trput (Singla Tone) T amv . |]
OC Supply Voltage vee -28 . vie 1|y
Operating Case Temperaturs Range Tc t-20t0 -100 'C , CASE 714.04, STYLE 1
Storage Temperature Range Tstg 1 -30to -100 i ] f
ELECTRICAL CHARACTERISTICS (Vec = 24 Vde, Ta = -25 C. 75 1} system unless otherwise rotec)
Characteristic l Symbol Min : i Typ Max | unsit !
Fraquency Range ! Bw 40 § - ! 550 MHz
Powsr Gain 50 MHz Gy %2 1§ 22 | w8 ' 48
550 MHz 2 P = =
Siop2 s 0 4y - 2 ¢
Gair Fiatness - -~ |1 =02 =04 d8
Return Loss — Input Outzat 2o = 75 Ohms!  20-550 MHz IRL ORL 8o = = a3
Sacond Order ‘ntermodu’ 3 :or Distort:on MR i dd
fVout = 48 dBmV per ch. Ch 2, 13, R) - | -80 - !
(Vout = =46 dBmV per ch., Ch 2, M6, M15) - | -8 - ;
Vgt = -46 dBmV ger cn, Ch 2, M13, M22) - - -68
{(Vout = =44 dBmV per i, Ch 2, M30. M39j i - 68
Cross Modulaticn Disiortizna i N éa
Wou = ~48 98mY pern Sochamd FAT | voms | = | e | 0
o = s ) ey |mesl 8|50 |
Carrposite Triple ceat . ¢ .
o+ s et B eI RS
Vour = -4 dem gar-n- {amare | me | 2| S |
Noise Figurs 550 Mhy z NF — 60 | 65 c8
OC Currzat ¥3c = 24 =035 Vie. T = 30 G e - 30 | 340 ma
T




SEMICONDUCTOR = s R MC1458C
TECHNICAL DATA ) MF1553

: (DUAL MC1741)
. DUAL
(DUAL MC1741) OPERATK‘)NAL AMPLIFIERS
INTERNALLY COMPENSATED, SIICON MONOLITHIC
. HIGH PERFORMANCE INTEGRATED CIRCUIT
DUAL OPERATIONAL AMPLIFIERS

... designed for use as a summing amplifier, integrator, or ampli-
fiur with operating characteristics as a function of the external

G SUFFIX
- ‘Io?dback components. METAL PACKAGE
¢ No Frequency Compensation Required CASE 601

o Short Circuit Protection

¢ Wide Common Mode and Differentia! Voltage Ranges
-8 Low Power Consumption

'oiNo Latch Up

Vee
Output

fnputg
e
Vee
MAXIMUM RATINGS (T4 = +259C unfess otherwise notert! ! {Top View)
3 Rating Symbol MC1458 | MC1558 Unit
) P1 SUFFIX
Power Sungly Voltage Vee 18 22 ] vde PLASTIC PACKAGE
! vVee -18 22 | e CASE 626
input Defferential Vortage Vio 130 Volts {MC1458, MC1458C)
{ ot Common Mode Voitage()® Vicm BE Vaotts
Output Shart Circuis Durationf2) 's Contenuous
+ Operating Ambient Temperature Range Ta Oto« 701 -5510+125] ©OC U SUFFIX
$torsge Temperature Range Tseg o¢ CERAMIC PACKAGE
] Metat and Ceramic Packages -65 to +150 CASE 693
‘Pt Package 4510+ 129
i - § amction Temperature T, o¢
* Metst and Ceramic Packages 175
3§ 7 Plastic Package 150 D SUFFIX
N oTes: PLASTIC PACKAGE
t. For supply voliages less than = 15 V, the absolute maximum input voltage 15 equal to the CASE 751
wpply voltage. (S0O-8)
*s 1. Supply voltage equai to or less than 15 V. 1
T EQUIVALENT CIRCUIT SCHEMATIC
LI —t
]
T L r__< h 2 -—{)
1 f
DAYLR T \“[ ‘<
what Ve (Top View)
)|
4 n {
LRI o Toww J— | 1
"yt 1%, P L )
{ P vt © ORDERING INFORMATION
' { o . Device Temp Range | Packag
E —1 S MC1458CD,0 { S0-8
MC1458CG.G o Metal Can
. v om ¥ . 3w mciasscPipyl 0 T7UC Hengic orp
Nl i MC1458CUU § Ceramic DIP
i l < 1
tu MC1558G o Metal Can
mcissey .| TSSCto #125°C o ic DIp

MOTOROLA LINEAR/INTERFACE DEVICES
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i
) MC1458, MC1458C, MC1558 .
H
ELECTRICAL CHARACTERISTICS — Note 1. {Voe = +15V, Vegg = — 15V, Tp = 25°C unless othedwise noted].
MC1558 mcidss ¢ MCI(S!"\
“Tharacteristic Symbotl | Min { Typ | Max 1Min | Typ MaTu Min | Typ

input Oftfset Volitage vVio - J1olso} - J20]60} - m"
(Rg < 10 &) {

1nput Offset Current 0 - 20 | 200 | - 2 |20} - | X

{nput Bias Current g - 80 1500 { - 80 {500 { - 18

tnput Resistance 1 03 | 20 - 03 | 20 K4 - 20

«f fnput Capacitance C, - 1.4 - - 1.4 < - {4

Offset Voliage Adjustment Range VioR - 215 - - 215 4 - {5

Commaon Mode input Voliage Renge VicR $12 1«12 - 2 3] 42 11 13

Large Signal Voltage Gain Ay ®
(vo*:10V. R =204} 50 | 200 20 |200]| - - -

" (Vg =:10V.Ri = 10!} - - - - L {20 jm

Qurputl Resistance o - 75 - - 75 r - %

Comman Mode Rejection Ratio CMRR 70 80 10 90 s 60 | s¢
(Rg < 10 k! 1

Supply Voliage Rejection Ratio PSAR - 30 150 - 30 150 - 1%
{Rg £ 10 &) .

Output Voltage Swing vo . 1 ‘
(R ~10k) $12 ) 14 !|.2 114 - 211} etd
Ry -~ 2k} 110 | 213 10 | 213 { - +9.0] M

Gutput Short-Circuit Current fos - 20 - - |l211- K

Supply Currents (Both Amoplifiers) ) - 23] %50 - 231 66 - {3

Power Consumption + P - 70 | 150 - 70 | 370 - 0 '

Transient Response (Unity Gain) l
(V= 20mV, R > 2x:1, C < 100 pF 1 Rise Time e | - | 03] - ~ lo3fy-t - o3
(V; = 20mV, R 3 2 k42, C < 100 pFl "Overshoot os - 15 | - - 15 fy- - 1
(V= 10V, Ry 2 k11, C < 100 0F)  Stew Rate SR - fos| -1 - Josji- | - o,sj

' ELECTRICAL CHARACTERISTICS Note 1 (Ve = +15V, VEg = - 15V, TA = *Thigh to Tiow unless otherwisa not,

MC1558 MC1458 MC1s!
Characteristic Symbol | Min | Typ | Max | Min | Typ | Max | Min | T
(nput Offser Voltage Vio - 10160 - - 75 - -
(Rg « 10 k12}
tnput Offset Current o )
(T4 =125°C) - 70200} - - k- - -
(Ta = -55°CI - 85 | S00 | - - - - -
(T = 0°C to +70°C) - - - - - {30 | -1]-
input Bias Current Iig
(T = 125°C) - 30 1500 - - - - 1-
{Tp ~ -55°C) - ] 300 {1500 - -
{Tp = 0°C 10 +170°C} - - . . g0 | ~ | -
Common Mode Input Voltage Range VicgR 2121 213 - - - - - -
Common Mode Rejection Rauo CMRR 70 90 - - - . - -
{Rg « 10 k)
Supply Voltsge Rejecuion Ratio PSRR - 3G 150 - - - - -
{Rg < 10k} !
Output Voltage Swing vo K }
(R »10k) 1121 214 - 112 | 114 - - -
P (R »2k) 210 | 213 | ~ 210 | =13} - 19.0] 11}
Large Signat \{oltage Gain Ay 1
(Vo =110V, R = 24} 25 - - 15 -0 - - -5
(Vo =:10V, R =10k} - - - - - - 15 { -
Suppty Curients {Both Amplitiess) Ic 4
(Ta = 125°C) - - {451 - ' - - [ .
(Tp = -65°C) - - {60 -] -a] - - |-
Power Consumption {Ta~125°C) Pc - ~ s - -1 - - -
(T4 » -55°C) - - 80| - -t - - -
"*Thigh = 125°C for MC1558 2nd 76°C for MC1458, MC1458C i
Tiow = —S55°C for MC1558 and 0°C for MC1458, MC1458C
a
Note 1. Input pins of an d tifier must bo g ded for spfit supply operation or biased at least 3.0 V sbove VEE for single supy

£

a
r
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VIC1458, MC1458C, MC1558 1

FIGURE 1 — BURST NGISE versus SOURCE RESISTANCE FIGURE 2 — AMS NOISE-versus SOURCE RESISTANCE

Ere et

g en et S
i ! 1143 e ;
L Al

= o

B, INPUT NOISE tms) {uV)

] :
1 11 "“r 1 ‘ - i 1
14 : e
s i i
0 I { ! IR
108 Ty 1007 oM 10 e 10 0 FIEEDS Tot
Ry SOURCE RESISTARCE (DHMS) Itg SOuiLt KLl aneL lUl(&:‘«l

HIGURE 3 — OUTPUT NOISE versus SOURCE RESISTANCE FIGURE 4 — SPECTRAL NOISE Dg'Nsn'v

140 1
. 120~ T
; B 1 Ay » 10, Rg™ 10U
H T 00\ - g PR B S 8 [ NN 8 g 3 &
i %
g = :

o
: 5 T\

z ™
5 2 o S
- >
3 [ -
1 = ap-1tT - 1T .
-
; bl 11 k
T i i I ! i
1 il o i Hhy \
10 100 10k 0k 100&
s, SOURCE RESISTANCE (ONMS) 1, FREQUENCY (H2)
FIGURE S — BURST NOISE TEST CIRCUIT i

100 k Positive

— AN Threshold
Voltage

Y; Cass/Fall

rndu:nov
1k
Operational Ampiiter
Under T
naer Test 1.0 142 o 1 ki
i
- Negative

Theeshola

Vottage
]

The test ume employed is 10 secand{ and the 20 uV peak
limi refers to the operationat amplebcer !npu( thus eliminating
errors in the closed-toop gamn lacior of the operational amplitiec
under test

Uniske conventional peak reading oc RMS meters, this system was
apeciatly designed to provide the quick response time essential to
turst {popcorn) noise testing.

MOTOROLA LINEAR/INTERFACE DEVICES
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. MC1458, MC1458C, MC1558 i
i
TYPICAL CHARACTERISTICS i_
(Vge = +15 Vac, Veg = -15 vae, Ta - +25°C untess otherwise noted) .
FIGURE 6 — POWER BANOWIOTH i
(LARGE SIGNAL SWING versus FREQUENCYI -FIGURE 7 — OPEN LOOP FREOUEN&Y RESPONSE
p1] 12 S
N . 3
2 N 4880 ]
a
> 5
o 0 2
2 \ z l
- el
3 16 D .6l
S -
- \ 2 o
g 1 ! <
& | 2 1
2 9
3 (VO TAGE FOLLONER) > '
S 88 THD 5% % -m -
> g
N 1
@ i\ u - T R \
0 L .20 s
10 100 Tor w0 10+ o n w0 10k 0n Joor  jom w0
1 FREGUENCY (HY) 1. FREUUENTY (HA
]
]
FIGURE 8 — POSITIVE QUTPUT VOLTAGE SWING FIGURE 9 — NEGAT{VE OUTPUT VOLTAGE SWING
versus LOAD RESISTANCE versus LOAD RESIST%NCE
15 18
" — : i REER|
15 V SUPPLIES 1 T | ]
13 a3 : =t
& 5 15 v SUPPLIES
2w CIE : ot
S n - =T + 5
z 0 % (12v E "0 /R BN 4
g!ﬁ V/ l 2 a0 / ’__4___——-—': RYY
g eo At 9'\’ =T !
- 10 = - 2 .10
2 50 ! 2 50 | A1 13V
S . 1 1T = Y
3 0 = 2 50
S 10 Y 5 .a0f :
g 30 )/ 2 L3t T 16V
20,22 Pz l ]
ez .10 : l
100 200 s00 700 10K 204 L0s 10k 104 100 200 00 100 104 204 508 7.0k 10k
Ry, LOAD RESISTANCE (OHNS! AL, LOAD RESISTANCE (OHMS)
i
FIGURE 10 — OUTPUT VOLTAGE SWING versus :
LOAD RESISTANCE (Single Supply Operation} FIGURE 11 — SINGLE SUPPLY INVERTING AMPLIFIER
_ ;: +30 V Supply .
a b1
2 24 v 100 uF 1R ok
. S T - {
3] 4 v
ER cc
a up—nv iVin !
2 1sf
T -
S on By ;
g n 200 &
S 10 15V
2 ;.
£ soj—Je2v
o
60 200 &
o »
> a0 88y l l
20 BOV L .
o S0V - =
o 10 20 30 40 50 60 10 B0 80 10
R(.LOAD RESISTANCE (122 1
4
f
i
t
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MC1458, MC1458C, MC1558 i

FIGURE 12 — NONINVERTING PULSE RESPONSE

> [ \\ouwur
2
2l
a
2
d 1
INPUT .
i
10 m/0Iv ;
s
t

. FIGURE 13 — TRANSIENT RESPONSE TEST CIRCUIT

To S;:ouz
(inpuyt}
. o~ 105cope !

+ —L {Qutgut}
L. ?

CL

FIGURE 14 — OPEN LOOF VOLTAGE GAIN

versus SUPPLY VOLTAGE §
105 N
100 — .
g
z
S w0 1
g P i
S8
o
>
Z &
n .
0 -20 40 60 60 @ 12 W 6 18 20
vee IVegl SUPPLY VOLTAGES (VOLTS}
H
i
L]
i
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E]
SEMICO! MC14585
TECHNICAL DATA C1558S
i
B
1
3
7
DUAL HIGH SLEW RATE, INTERNALLY . DUAL
COMPENSATED OPERATIONAL AMPLIFIERS
OPERA:I'IONAL AMPLIFIERS
The MC1658S is functionally equivalent, pin compatible, and siLicon MONOLITHIC
possesses the same ease of use as the poputar MC1558 circuit, yet INTEGRATED CIRCUIT
offers 20 times higher stew rate and power bandwidth. This device is 4
ideally suited tor D/A converters due to its fast settling time and H
high slew rate. i
® High Stew Rate ~ 10 V/us Guaranteed Minimum {for inverting Y, \.\/ G SUFFIX
unity gain only) METAL PACKAGE
¢ No Frequency Compensation Required CASE 601
® Short-Circuit Protection ’
@ Offset Voitage Null Capability 8, vee
* & Wide Common-Mode and Differential Voltage Ranges i - Gutpus
® Low Power Consumption Outout o O, o
® No Latch-Up A h ‘
O,
\C
nputs tnputy
TYPICAL APPLICATION OUTPUT CURRENT TO . A 9/ B
VOLTAGE TRANSFORMATION FOR A D-TO-A CONVERTER vie
Vees 5.0V ' (Top View)
B Em
e a1 P1 SUFFIX
MSB A1 SO Y ——e V4t PLASTIC PACKAGE
A2 § o0 ' M- CASE 626
A3 7 o—{ e v s {MC1458S Oniy}
MC1508L A2 ] vec s v
Ad4 80— ucie08L T s
AS 90—  Serles 1
A6 10 0— 2° [ 4 U SUFFIX
AT 2 ’ v CERAM... PACKAGE
LSB A812 A ; Vo CASE 693
\ L MC155€85
16 3
15 pF Vgg = -15 Vv D SUFFIX
Vgg = -15V PLASTIC PACKAGE
(o CASE 751
c {50-8)
{MC1458S Oniy)
Settting time t0 within 1/2 LSB (¢ 19.5 mV) is approxi. i
. mately 4.0 ps (rom the time that sl bits are switched. - {
*The vatue of C may be selectad 1o minimize overshoot Outnt E n vee
and ringing (C ~ 68 pF), ‘"I:!::‘l““ 2 Output 8
“ - Noainverting (nverting
oy, A
Thecretical Vg s :p‘;: n
Vet A1 A2 A3 A4 A5 AG AT A8 ved a g g
L A A R b P A P
Vor gyl 5 g 6 32 64 128 356 i
. (Top View)
Adjust Veet. R1 0r R s0 that Vo with all digital inputs at high levet
is aquat to 9.961 volts, -
Vyup = 2.0 Vet ORDERING INFORMATION
RYI=A2 a3 1.0k Oavice | Temperature Range Package
. Ao = 5.0k82 MC145850 1 sos
" MC14585G ¢ Metai Con !
: SRRV AP L D DL L L I ~10v 2. 061 v MC14585P1 l 0Cto +20°C Pusic o |
1k 2 4 B 16 32 64 128 256 256 MC14585U Ceramic Off |
MCi5585G 1 Metal Can
Mcissesy 8] STl ensT | o
i
A
MOTOROLA LINEAR/INTERFACE DEVICES *
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MC1458S, MC1558S .

MC;SSSS LARGE-SIGNAL TRANSIENT RESPONSE STANDARD MC1558 versus MC1558S RESPRONSE COMPARISON
{inverting Mode) {Invarting Mode

Fl

S0V/Dre,

1.0 u1/Div, 10 48'00 i
i

% REPRESENTATIVE CIRCUIT SCHEMATIC
! Vee

T I

Inverting ) |
input 5k 5 3300 4
4 i § .
%
a5
Output
L 30 of ]38
1 -
~ {1
Noninverting o l 1
nput 1 .
K
| i
s
b 4 ( ‘
. A
Oftset 3
Null 3 50 & 350 ¥
3 360 360 128 G
i 5
%
'
Offset Nuti Veg
MAXIMUM RATINGS (T4 = +25°C uniess utherwise noted § {
Rating Symbol MC1558S MC1458S Unit }
Power Suppiy Voltage veo +22 418 Vde 1
Veg -22 -18 ]
input Ditferential Voltage Range (1) VIOR 130 Volts |
Input Common-Mode Voltage Range @ VICR 15 Volis |
Output Short Circuit Duration ts Continucus I
|Opecating Ambient Temperature Range TA‘ -551t0 +125 0 ta +70 ac j
Storage Temperature Range Tsig. -85 to +150 65 to +150 °c {
[lunction Temperature  Ceramic and Metal Package T, 175 175 °o¢c
Plastic Package 150 150 oc N

Note 1. For supply voltages less than £15 Vdc, the absolute maximuem input voliage is equal to the supply voluge.}

Note 2. Supply vajtage equal 10 or less than 15 Vdc. .

MOTOROLA LINEAR/INTERFALE DEVICES

e o T
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MC1458S, MC1558S |

ELECTRICAL CHARACTERISTICS (veg » #15Vd., Vgg = -15 Vde, TA = +25°C unless otherwise 'ioled.)

MC1558S C14588 o
Characteristic Symbol Min Typ Max Min Typ Max Unit' =
Power Bandwidth (See Figure 3} B\Wp : *H2
Ay v 1A =20ke2, THO - 5%, VQ - 20 Vip-pl 150 200 150 200 .
Large-Signal Transient Response
Slew Rate (Figures 10 and 111 e
Vi-110 V{+) 10 20 10 20 Vips
Vis) o VI-} 10 12 10 '! 12
Settting Time (Figures 10 and 11} Terrig 30 - Jo - us
{10 within 0.1%}
Sinati-Signa! Transrent Response ]
(Gain - 1, Ejy - 20 mV, see Figuras 7 and B!
Rise Time [RERY] 025 0.25 us
Fall Time L U1 025 1025 . us
Propagation Delay Time (EYRYRTITTY Q2% 025 us
Overshoot os 20 i 20 kS
Short-Crcuit Output Currents 0s £10 145 10 1 +45 mA
COpen-Loap Voltage Gam (R 20 k2! (See Figure 41 AvOL -
Vot tiov 50,000 | 200,000 20,00(! 100,000
. Output Impedance (1 20 Hz) 1o 5 - - f 75 - $2
Tnput tmpedance (1 20 Rzl 3 03 10 031 | 10 - M)
Output Valtage Swing Vo Vo
AL 10k 12 t14 1!7! 14
RL 20x02 ‘10 FAR] ’.‘0! 113
N
taput Common-Mode Voltage Swing ViR 12 (1K 12 1 - Vi
. Common-Mode Rereciion Ratw (1 20 Hal CHRR it 90 70 ¥ 90 - dB
input Bias Current (See Figure 24 Yg ] A
200 500 + 200 500
Tnput Offset Current ho! M nA
30 200 - 7 30 200
Ingut Offsel Voltage (Rg - < 10 k12} Vi . mv
10 5.0 -, | 20 6.0
OC Power Consumption {See Figure 9} Pc 1 mw
{Power Supply 15V, Vo - 0} 70 150 - 4 70 170
Posstive Voltage Supply Sensitivity PSS+ 1 uviv
{Vegg connant) 20 150 -y 2.0 150
Negative Voliage Suppty Sensitwvity PSS- uviv
Ve constantd 10 150 - 10 150
**Plastic package offered i limited temperature sange device only ?
ELECTRICAL CHARACTERISTICS (Vcc = +15Vde, Vgg = ~15Vde, Tp = -55t0 + 125"C!'or MC1558S and Tp = 0to 70°C
for MC1458S, unless otherwise noted.) P
MC1558S 1 mMci4s8s
Characteristic Symbol Min Typ Max Min Typ Max Unit
Open Loop Voliage Gain AyvoL 25.000 IS,OS)O viv
Vo100V * 1
Output Vottage Swing [ . T Vor
R = 10 kst 12 . ‘:} - -~
A = 2%02 110 - +10 - -
' input Common-Mode Voltage Range Vicr 12 - - 3 - - Vek
Commo.-Mode Rejection Ratio {f = 20 Hz) CMRR 70 - - El - - d8
Input Bias Current Ye nA
Ta = 125°C - 200 500 -j - -~
Ta = -55°C 500 1500 1 - -
Ta =010 70°C . - - 4 - 800

tnput Offset Current lio i nA
Ta = 125%°C - 30 200 4 - -
Ta * -55°C - - 500 T - -
Ta =010 70°C - - - T - 300

input Offset Voltage Vio - - 60 i - 15 mV
Rg < 10k

OC Power Consumption e - - 200 ]— - - mw
vo=0V

Positive Power Supply Sensitivity PSS' - - 150 - - - uviv
Veg=-15V .

Negative Power Supply Sensitivity Pss. - - 150 r - - uviv
Ve =15V L]

MOTOROLA LINEAR/INTERFACE DEVICES *
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t
B
f
o T T .
Lo !
~
Lo, MC1458S, MC1558S
ih )
L . .
te
B TYPICAL CHARACTERISTICS
?f’ . (Vee = +15 Vde, Vgg = =15 Vdc, T4 = +25°C uniess otherwise noted.)
Lip
N,. "
? i FIGURE 1 ~ OFFSET ADJUST CIRCULT FIGURE 2 — INPUT BIAS CURRENT vlr}us TEMPERATURE
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MC1458S, MC1558S

TYPICAL CHARACTERISTICS i
(Ve = +15 Vdc, Vgg = -15 Vde, Ta = +25°C unless otherwise noted.)
) {

FIGURE 6 — SMALL-SIGNAL TRANSIENT FIGURE 7 ~ SMALL-SIGNAL TRANSIENT RESPONSE

RESPONSE DEFINITIONS

20 mv v

50%

Oultput
FaR
l]:'

100 =
oF

90%

80%
Fall Time

THe

Output 50%

t—

10% 10%

Ovecshoot Vog

Rise Time '1—"—

FIGURE 8 — POWER CONSUMPTION versus POWER
SUPPLY VOLTAGES Input oq0

®
FIGURE 9 — LARGE-S!GNA‘L TRANSIENT WAVEFORMS *
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o
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w v utput Band H
< 10 B B I
P s 8 s i s Gt Gl iy o : o

' /

40 1t = 1

0 ( Settting |

20 60 10 " 18 22 Time

V(e and Vg, POWER SUPPLY VOLTAGE (VOLTS)

1
FIGURE 10 — SLEW RATE AND SETTLING TIME TEST CIRCUIT.'
108"

IVCC' 15V

oV
—[_L 2.2 uF 320.01 uF

-tov 1oV i

. 10k —LJ—I—

—

E]
tnput - -|01V
MC 15585 QOutput
= + _I_IOD
vgg 32k =0 1
10k 20.01 R L ’
1% LMF“ T *2.2 uF 10x° '
= * Match to vjlhin 0.01%,
10k*
False IN916 Inputs of Amolifier Not Under
Summing or Equivaient Tést Shauld Be Groundad.
Node 1N916
= = or Equivalent !
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MC14585, MC15585 ’

SETTLING TIME

tn order 10 properly utilize the high slew rate and fast
setting time of an operational amplitier, a number of
system considerations must be observed. Capacitance at
the summing node and at the amplifier output must be
mwumal ahd circuit board layout should be consistent
with common high-frequency considerations. Both power
supply connections shoutd be adequately bypassed as
close as possible to the device pins. In bypassing, both
tow and high-frequency components should be con-
sidered 10 avoid the possibility of excessive ringing. In
order to achieve optimum damping, the selection of a
capacitor in paraliel with the feedback resistor may be
necessary. A value t1oo small could result in excessive
«nging while a yalue too large will degrade stew rate and
settimg time.

SETTLING TIME MEASUREMENT

In order to accurately measure the setthing time of an
operationat amplifier, it is suggested that the “fatse”
summing junction approach be taken as shown in
Figwe 11. This is necessary since 1t is difficuit tode-
termine when the waveform at the output of the op-
eratonal amplifier settles to within 0.1% of it's final
value. Because the output and input voltages are ef-
fectely subtracted from each other at the amplifier
nverting input, this seems like an ideal node lor the
measurement. However, the prohe capacitance at this
aitical node can greatly affect the accuracy of the
actual measurement,

:

FIGURE 11 — WAVEFORM AT
FALSE SUMMING NODE

{laverting Mode)

200 mVITHV

1.0 uy/DIV

FIGURE 12 — EXPANDED WAVEFORM AT
FALSE SUMMING NODE

{lnverting Mods}

a1,
£RROR
B8AND

10 mvV/OIV

10 uy/BIV

* Biat current
**Epoxy 10 power transistor heat sink or case for maximum T'hormn Feesdback, =

input

The solution to these problems is (q?a creation of a
second or “false”” summing node. The 4ddition of two
diodes at this node ctamps the ecror volx‘age to limit the
voltage excursion 1o the oscilloscope. hecause of the
vottage dwider effect, only one-hatf of fhe actua!l error
appears at ttus node For extremely criticat measure-
ments, the capacitance of the diodes and ‘he oscilloscope,
and the sectling time of the oscitloscope must be con-
sidered The expression i

321424 22

can be used 1o determine the actual a‘mphﬁer settling
ume, where i
tsetlg = Observed setthing time ‘

x = amplifier settling time (to be determined}

y = false summing junction setiling l;lme

tsetlg =

7 = oscilloscope setthing time
1t should be iemembered that to sel.(Ie within £0.1%
requires 7RC time constants.

The $0.1% factor was, chosen fdor the MC1558S
setthng time as it s compatible with the £1/2 LS8
accuracy of the MC1508L-8 digitai-tofnalog converter,
This D-to-A converter features 10.19%; maximum error.

TYPICAL APPLICATIOE\I

FIGURE 13 - 125WATY WIDEBAND POWER AMPLIFIER

i
i 1SV

i

MCL1304
or Equivalent
(Current
Lirmiting

Dioda)

MJE1100
or Equivalent

MPS-A12°"
or Equivalent

MIET1090
or Equivatent

MCL1204
or Equivatant
{Current
Lumiting
Diode)

-15v

Dalivers 12.5 watt into 4.0 ohms with less than 1% THO' to 100 kHz,
Pins not shown are not conneacied. i

2 AL

to oli te C

Distortion. ¢
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WTOROLA
EMICONDUCTOR
EHNICAL DATA

LOW NOISE, JFET INPUT
OPERATIONAL AMPLIFIERS

These low noise JFET input operational amplifiers combine
two state-of-the-art linear technologies on a single monolithic
ﬁegra(ed circuit. Each internally compensated operational
smplifier has welt matched high voltage JFET input devices for

Jow input oftset voltage. The BIFET technology provides wide

hndwnd(hs aad fast slew rates with low input bias currents,

Jor usa in high fidelity audio amplifier applications.

npuloffset currents, and supply currents. Moreover, the devices
axhibit low noise and low harmonic distortion making them idea!

These devices are avaitable in single, dual and quad opera-
Sonal amplifiers which are pin-compatible with the industry

sandard MC1741,
products,

¢ Low Input Noise Voltage — 18 nV/\/‘}E Typ
;0' Low Harmonic Distortion — 0.01% Typ

# Low Input Bias and Offset Currents

‘s High Input Impedance — 1012 0 Typ

- FHiqh Stew Rate — 13 V/us Typ

0 Wide Gain Bandwidth — 4.0 MHz Typ

“ Low Supply Current — 1.4 mA per Amp

5

ORDERING INFORMATION

MC1458, and the MC3403/LM324 bipolar

TLO71
. TLQ72
TLO74

LOW NOISE, JFET INPUT

OPERATION&L AMP
SILICON MO

LIFIERS

NOLITHIC

INTEGRAT%D CIRCUITS

Qp Amp Temperature
Jwction Device » Range Package
- TLO71ACD, CD SO-8
. Single TLO71ACSG, CIG 0to +70°C Ceramic DIP
"F:‘* TLOT1ACP, CP Plastic DIP
TLO72ACD, CD * S0-8
“but | TLO728C0G.CIG 010 +70°C Ceramic DIP
TLO72ACP, CP Plastic DIP
. TLOT4ACY, C Ceramic DIP
Quad 0to +70C -
L,, TLO74ACN, CN Plastic DIP

il

P SUFFIX

PLASTIC PACKAGE

CASE 6286

@

JG SUFFIX
CERAMIC PACKAGE
; CASE 693
D SUFFIX
PLASTIC PACKAGE
CASE 751
; (SO-8}
TLo71

4
L072

|
“ * 1“
1 1

N SUFFIX J SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 646 CASE 632
(TLO74 Only) J {TLO74 Only)
TLO74 (Top View}

Out 1] ] id Out 4
E}t' i | :K‘ )

1 ts 4
Inputs 1 E 1 < A ) nputs
Vee G ) Vee
thy T )
{nputs 2 inputs
(0 :jj_ 2 l 1: ﬂx_ =)
Out 2 T}—= [ 0w 3
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TLO71, TLO72, TLO74

{
L]
- i
MAXIMUM RATINGS
TLo7_C
Rating - Symbol TLO7_AC Unit '
Supply Voitage vee +18 v 3
VEE -18
Differential Input Voltage Vip =30 v i
4aput Voltage Range (Note 1) VIDR 215 \
Output Short-Circuit Duration 15 Continuous ¥
{Note 2) H
Power Dissipation s
Plastic Package (N, P) Pp €80 mwW
Derate above Tp = +47°C Taga 10 mwrC N
Ceramic Package (J, JG) Pp 680 mwW
Derate above Tp = +82°C , 1Ma 10 MW= C §
Operating Ambient Temperature Ta Ow +70 °C
Range fl
Storage Temperature Range Tsta ~6510 + 150 °C

NOTES: 1. The magnitude of the input voltage must not exceed the magnitude of the supply voltage or V5 volts, whichever is less.
2. The output may be shorted to ground or either supply Temperature and‘or supply voltages must be limited to ensure that power

dissipation ratings are not exceeded.
.
ELECTRICAL CHARACTERISTICS (Vee = +15V. Vg = —15V, Ta = + 25°C unless othemfse noted}
TL07_C
Tih?_AC
Characteristic Symbol Min lTyp Max Unit
input Offset Voltage (Rg s 10k, Vem = 0) vio ] mv
TLO71, TLO72 —_ 3.0 10
TLO74 —_ . 3.0 10
TLOT_A - j 30 6.0
Average Temperature Coefficient of AVio/AT — ; 10 —_ uvee
tnput Offset Voltage [l
Rs = 50 1, TA = Tiow t0 Thigh {Note 3} 1
tnput Offset Current (Ve = 0) (Note 4) lo pA
TLO7 . —_ 5.0 50
TLO7_A —_ 5.0 50
input Bias Current (Vep = 01 {Note 4) Iis pA
TLO7 _ —_ i 30 200
TIO7_A —_ 30 200
Input Resistance r —_ 1012 — Q
Common Mode input Voltage Range ViCR i v
TLO7_ +10 }-15,‘12 —_
TLO7_A =1 $15,-12 -
Large-Signal Voltage Gain AVOL : VimV
(Vo = =10V,R 320k TLO7_ 25 150 —
TLO7_A 50 150 -
Output Voltage Swing {Peak-to-Peak) vo 2 |1 2 - v
(R = 10k .
Common Mode Rejection Ratio {Rg < 10 k} CMRR } d8
- TWo7_ 70 « 100 —_
TLO7_A 80 100 —_—
Supply Voltage Rejection Ratio (Rg = 10 k) PSRR d8
TLo7_ 20 |I 00 -
TLO7_A 80 + 100 _
Supply Current {Each Amplifier) ip — 14 2.5 mA
Unity Gain Bandwidth ~ BW — ., 40 —_ MHz
Slew Rate (See Figure 1) SR - 13 — Vius
Vin = 10V, Ry = 2.0k C = 100 pF

MOTOROLA LINEAR/INTERFACE DEVICéS
1
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TLO71, TLO72, TLO74, i

ELECTRICAL CHARACTERISTICS (Ve = +15 V. Vgg = 15V, Ta ~ 1 25 C unless otherwise noted)

TLo7_C
tor_ac 1
Characteristic Symbo! Min Typ l&ax Unit
Rise Time {See Figure 1} t —_ 0.1 — us
Overshoot Factor — — 10 ‘;»- %
Vin = 20 mV, R = 2.0k, C_ = 100 pF
Equivalent Input Noise Voltage en - 18 ?—— avnHz
Rg = 1004, f = 1000 Hz ]
Equivalent Input Naise Current in -_ 0.01 + pArVHZ
Rg = 100 €}, f = 1000 Hz
Total Harmonic Distartion THD — 0.01 e %
Vo (RMS) = 10V, Rg = 1.0k
Ry & 20k f = 1000 Hz i
Channel Separation - - 120 }—- d8
Ay = 100
1
ELECTRICAL CHARACTERISTICS (Ve = 415V, VEg = —15V. Ta - Tpgn to Tiow INote 3))
! TLO7_C .
TLO7_AC 1
* Characteristic Symbol Min Typ Max Unit '
Input Offset Voltage (Rg € 10 k, Ve = 0} Vio mv
TLO71, TLO72 -— — 13
TLO74 —_ —_ 13
TLO7_A —_ — {1.5
Input Offset Current (Vep = 0) (Note 4) 10 ; nA
TLO7_ —_ —_ 2.0
TLO7_A — — 120
Input Bias Current (Ve = 0) (Note 4) 118 nA
TLO7_ — —_ 7.0
TLO7_A —_ - :7.0
Large-Signal Voltage Gain (VQ = =10V, R = 2.0 ki AvOL T T VimV
TLO7_ 15 - ’ -
TLOT_A 25 — ! —
Output Voltage Swing {Peak-to-Peak} Vo H \
(R = 10 &) 24 —_ —
(R > 2.0k 20 — —
NOTES (continued]: |
3. Tjow » O°C for TLOTIC, TLOTIAC Thugh = ¢ 70°C for TLOT1C, TLOTIAC
TLO72C, TLOT2AC TLO72C, TLOT2AC
TLO74C, TLO74AC TLO74C, TLO72AC
4, input Bias currents of JFET input op amps approximately double for every 10C nise in Junction Temperature as shown in Figure 3. To maintain
Junction Tempersture as close to Ambient Temp as possible, pulse tech must be used during testing.
TEST CIRCUITS .
FIGURE 1t — UNITY GAIN VOLTAGE FOLLOWER . FIGURE 2 — INVEATING GAIN DF 10 AMPUIFIER
N 1
- 10 &
1.0k
O—AN\—
Vo Vin T Vo
1
Vin
RL = 2.0k CL = 100 pF = RLS | FRCL=100pF
i
i
1
?
|
* MOTOROLA LINEAR/INTERFACE DEVICES ¥
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TLO71, TLO72, TLO74

FIGURE 3 — INPUT BIAS CURRENT FIGURE 4 — OUTE‘UT VOLTAGE SWING
versus TEMPERATURE versus FREQUENCY
wEsE=———— ' m ‘ j i T :
1 7 ‘ ;
— T ; ya a s -t H i -
S = Yo - e a S |VecVee ==16V ﬁ
= > 25 = . )
& 7 z l
3 7 “n I | |
2 Z 8 A1tz ev i l
w10 S Il!
2 1
a = e S+ l |
— ya — {
g a Ew 141} =50V h{—? ﬂl
PN 3 v - h 1
= == & I i {44
I’ > so i ’I! TN l‘l
i
({]] et ! ‘L‘
-7 -5 -2 0 % 50 % 100 125 100 10t 0k 100k 0M
Ta. AMBIENT TEMPERATURE (°C} i, fREOUENCY tHz)
FIGURE 5 — OUTPUT VOLTAGE SWING - FIGURE 6 — OU"PUT.VOLTAGE SWING
versus LOAD RESISTANCE versus SQJPPLY VOLTAGE
1] iy
_ ] LA =2sk
[ =
§ 0| VeoVee = =15V & Ta= 5T »
Tp = 25°C o N
(L) A . - [*)
= See Figure 2 »= § /
?, 4] & /’
w 20 s
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= ] o2
3 3
el z
E )/ 2 P
= a1
250 e L~
F
0 0
0.1 02 04 0l 10 20 0 20 0 0 LX) § 10 15 20
Re. LOAD RESISTANCE {k{}} vee. IVegl SUPPLY VOLTAGE (= V)
FIGURE 7 — OUTPUT VOLTAGE SWING FIGURE 8 — SUPPLY CURRENT PER AMPLIFIER
versus TEMPERATURE versus TEMPERATURE
T 1 W[ yecveg = =159 *
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i
TLO71, TLO72, TLO74 .
1
H
i
1
FIGURE 9 — LARGE-SIGNAL VOLTAGE GAIN AND FIGURE 10 — LARGE-SIGNAL VOLTAGE GAIN
PHASE SHIFT versus FREQUENCY versus TEMPERATURE
L o e
I l 10 VecNge - = 15V
'ocNee = = ¢
— 4 Vg = =10V —]
VooVee = =15V —] AL =206 |
L =208 __}
£ 106 R = 20k = =
o v
§ " T4 = 5C ;ﬁ 3 100 —
o =
g AN g 3 i
z o o E o D
g N Gain E g i
T AN P n —
= it
3 N ~N g S uke= !
<0 PN N o & §
Phase Shift N \ z ”
0t AN 135 ]
i 180 10 1 '
1¢ 0 100 10k 10k 10t 1O0M  WOM -5 -25 0 25 50 J)5 100 125
1, FREQUENCY {Hz) T, AMBIENT TEMPERATURE {°C)
) .
FIGURE 11 — NORMAUIZED SLEW RATE FIGURE 12 — EQUIVALENT INPUT NOJSE VOLTAGE
versus TEMPERATURE versus FREQUENCY
T~ 1 ]
€ i 1T i
115 N VeeVEE = =15Vdc
o l Ay =10
Rt 2 | R =000
2 o] " Ta=25C T
E 15 - = N
g | 3 AN
2 100 g N 4
y — 5% .
Fo0s — g N
o2 > z 0 =l
2
085 210
2
s 0 !
-5 -2 0 %5 S0 B0 5 0.01 005 01 05 10 0 10 50 100
7a. AMBIENT TEMPERATURE {°C) 1, FREQUENCY (kHz)
FIGURE 13 — TOTAL HARMONIC DISTORTION i
versus FREQUENCY !
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TLO71, TLO72, TLO74

H
¥
REPRESENTATIVE CIRCUIT SCHEMATIC {
{Each Amplifier}
Output .
! i
k‘ ! 1 —o Vee
1
OAT\] 051\( |) Q2 |/] 1 |
Q3 - ar !
A A NI { !
tas}—4 | H
¢ | !
—oed 1 J2 i H i
Inputs } : g20x !
. Q17 . 1 i
s N |
}&20 ; NE :
ais Q19 Q23 ! |
10 pF * 24 [ !
o :( ! !
Q21 Zlﬂ_ ! i
. L 1 Q22 {24 : 1
| I/ ,: ! i
Q12 Q13 Qe . . ‘ |
% | N  an I |) i :
Q10 Q9 Q8 I~ Q7 025=
/l }\ i te
| ’ 1
| |
' l
o——q Q18 {
Offset | ] !
Nutl 15k3 15kS { ]
(TLOTY 1 ( !
n! t \Y
ontv) N | Bias Circuitry z EE
¢ ; ! Common to All*
H Amplifiers
N
H
A‘ i
M
- A1
1
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TLO71, TLO72, TLO74 .
.
FIGURE 14 — AUDIO TONE CONTROL AMPLIFIER .
. i
WORF 0k 100 k 10k
Input 0—{¢ e Av‘ A VWA~
1
3t 14
2{ LAY
0.033 uf % 0.033 uF . vee {
10k
——0 Output
233k b |
6sk €
Turn-Over Frequency = 1.0 kl}) (s
0.033 uF 0.033 uF Bass Boost/Cut — 20 dB at 20'Mz
{¢ A € = Treble Boost/Cut — = 18 dB at 20 kHz .
100 A
i f
i
FIGURE 15 — HIGH Q NOTCH FILTER
5 i
i
H
1
71
R TLO
X input O—e¢— W\~ AMA + .~ —O
P ]
' =a !
x! fo = = = 350 Hz 4
' %~ 24RC 2 R’ §
i R=2R1=15M | 1 |
c1
= == = 300 pF
| €= =300 16 i€
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|
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1
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Fig. 7-9 Practical characteristics & equalizers: (a) ¢
(b) equatizer only (slope); (C) attehuation to signals = cable plus
equalizer = negative of gain and, slope in amplifie lo drive next
cable at reference level (Wmegan{ Co.).
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(Reference Level: 0dBmV = 1000 +V = 11pV)

v

10 0n
122
12,59
14.13
15 85
17.78
1995
nw
25.12
28 18
362
35.48
39 el
44 67

50.12

56 23
6110
0
79 41
89 13
[NV
1122
125.9
141.3
1585
177 3
199.5
2239
2512
281.8
316.2
3548
398.1
446.7
501.2
562.3
631.0
7079
7943
§91.3
1.000.0

luble 7.1

dBmV 1.+ vV Conversion Table

dBinV
o,
i

2
k]
4
3

16

I8
19
20
21
22
2}
24
235
26
27
28
29
30
31
32
3
RE]
35
16
37
k1)
v
40

'y

1,000
1,122
1,259
1413
1.585
1.778
1.995
2,219
2,512
2818
J.162
1548
3,951
4467
5.012
5.62)
6.310
70719
7.94)
X913
10.000
11.220
12,590
14,130
15.850
17,750
19.950
22,190
25,120
28.180
31.620
35.480
39,810
44,670
50,120
56,230
63,100
70.790
79430
89,130
100,000

dBmVv

41
42
43
44
45
46
47
4%
49
50
5t
52
53
54
55
56
57
58
59
6l
6l
62
6}
64
65
&
67
68
69
0
11
72
1
4
75
76
17
78
19
80

(2%

142,266
125,500
141,300
158,500
177 8t
1949, 5i4i
223,94
AR EH
2K K
31626
354,866
3oy, tag
446,700
SUIL 2w
562,304
631,65
77.909
79438
K91, M
1000 €60
(122,064
1,259 0060
1.413.000
1.5%5.000
1.778.000
1,935 )
22,0060
2.512.000
2.818.0ut)
3. 162.000
3.348.000
3.981.000
4.467.000
5.012.000
5.623.060
0.310.000
7,079,000
7.943.000
8.913.000
10.000.000

-40
-39
-38
-3
-36
-335

[T T T DN R N |
O et s O~ OO

‘(Rcfcr'cnc:s Level: 0dBmV = ~48.75d Bm)

-83.75
-87.75
-86.75
~85.75
-84.75
-83.75
-82.75
-81.75
-80.75
-79.75
~18.75
-11.75
-76.75
~75.75
=745
-13.75
-7275
-71.75
-70.75
-69.75
-68.75
-61.75
-66.75
-65.75
-64.75
-€1 78
-62.75
-61.75
-60.75
-59.75
-58.75
57175
-56.75
-55.75
=54.75
-53.75
-52.75
-51.75
-50.75
-49.75
-48.75

o m———r
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Table 7.2

dBmVY lo jlﬂm Conversion Table

! (ddUm= 1 mW)
B Y

-48.75
-41.15
-46.75
-45.15
4475
-43.75
-42.75
4175
-40.75
-39.75
~-38.75
-31.15
-36.75
-35.15
-34.75
-33.15
-32.75
3175
-30.75
-29.75
-28.75
-21.15
-26.15
2515
-24.15
22375
-22.75
2175
~20.75
-19.75
-18.75
-12.75
-16.75
-15.75
-14.75
-13.75
-12.75
-11.75
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-9.15
- 8.15
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Figure 5.7 Cable Attenuation !
- 1
1
& Fial Input Cable Output Amp. Qsln Fist Quiput
|
1
50 MHe 300 MHz 50 MHZ 300 Mz SO MIZ 300 Mz 50 MHZ 300 MHz
Figure 5.8 Cable and Tilted-Gain Amplifier j
. 2048 [
C Equslizer ’
o ____cwoupu _ __ sduusiouen Yo |
e - o ——— 22 ¢
- — 2 %] "‘
r“""““‘]‘ "8
k
’ H
Figure 5.9 Cable and Equalizer
1
|
3 IS 111 S— 20 !
amv 1
Flat tnpul _ _f-b}: Output Equalizer Output Amp. Output 430
- 422
43
! -6
N - 1
300 MHz 50 MH1 300 Midz SO Mtz 300 MKz $0 Mtz 300 MHz i

S0 Milr
* Figure 5.10 Cable, Equalizcr,'hnd Flat-Gain
Galn = 22dB
22d8
————}1 Equalizes
300 Mitz Ceble
2208 @
200 Mz
Flat e
Amp

Fipure 5.11 Exawmplc I: No Built-in Ampl

Amplificr

22
Equ
300

dB

slizer
Mz

1
Gain = 224dB,

Flet |1

Amp.

-

ifier Equalization

g ——



"‘”l \\\\\\\\\\\\\“' - [T

CHARNEL CHANNEL )
Figure 19.1 Frequency Response/Flat Loss
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List of Symbols Used in CATY

___X_.._.
__O__
___®__.
_{g_..
_®_..

__.‘.__.
—C—

g(32134

D

Power Pole
Telephone Pole

Power and Telephone, Joint Use
Joint Use Pole with Transformer
CATYV Pole

Proposed Pole

Pole Number

‘Tensioned Messenger Wire
Slack Span

Overhead Guy

Pole to Pole Guy

Sidewalk Down Guy

Sidewalk Down Guy with Anchor
Down Guy

Down Guy with Anchor

Trunk Amplifier with ALC?
Trunk Amplifier with Bridger

_Terminating Bridger

Line Extender
AC Power Supply

B Standby I’,d:\;/e; Supply

Two-way Splitter

. Three-way Splitter, dot on High Leg

i)lrectional Coupler 8 dB
'Diréctional Coupler 12dB
Directional' Coupler 16 dB
AC Block
AC Block and Two-Way Splitter
Fixed Equalizer
Variable Equalizer
Line 'l’crmi;lator
Two-Output Tap
Foﬁr-output Tap
Eight-Output Tdp

L

- —

- ———

. Apartment Building with Number of Utlits
Trunk Amplifier with Bridger i
Trunk Line ]

Feeder Line i
. d
Line Extender with 8 dB Directional C?upler

* Line Extender with Two-way Splitter

——— o ——





