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ABSTRACT

Nowadays, the communication is the most importsnce in formal section and imformal section because
of the convenience, rapidity saving time and saving money. Especially. Datemessage sending by communication
network Which ealled Data communication is most use in the work wide. It soined the communication network
together in a few times and can used the same data source. But, It can’t control and protect on important data. As
a resalf of traping data, Editing data, Modifying data are synthesising data. So, This thesis occurred for object in

data control and protect. Otherwise, It can save and keep data message in the secret form.
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h(x) = c +c Xx+c x +¢c X +¢Cc X +C X +C X +C X + ... (2.10)
7 6 5 4 3 2 1 0
ﬂzvlﬁl’j'l c =1,¢c = 0,c = 0
0 1 2
c = 1,¢c =0, ¢c =20
3 4 5
c =0,c =1
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mquma‘um PSEUDE RANDOM §  szfmnald s1ndnnuvesiniSamed
FEED BA wavanmiEuusnveiautlaoy  dunaeingd 28 anmeiiuusn

¥ p@".‘és,
o mwum“ln”l%’“lumsmﬂmﬂuu ANWINVBINALFIEAN1 1R91n N-STATE
SHIFT REGISTER #9827 -1  @2961983A 310 Umuas 1N 2.3 AMSUIUIU

a  feted o 1
FHITIANDTAN

AIINA 2.3 ANVENFIgAuBIToyafmA UGN

( PSEUDO RANDOM SEQUENCE )

$1u7u SHIFT REG FEED BACK TAP PERIOD OF SEQUENCE
3 13 7
4 1,4 15
5 2,5 31
6 1,6 63
7 1,7 127
8 1,6, 1.7 255
9 4.9 511
10 3,10 1023
11 2,11 2047
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R =DT®DT @ T
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sin ¢e = no/ng ' (2.17)
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Hex Schmitt-Trigger Inverter
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5 Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Devica Type Device Type Device Type Device Type Device Typs
c[PImIcr YPe reTRIMIcF, ClPIMIcF c[P[mcF e YR rCTRIMIcH
T1 SNSILS 14 i v wi] sNsere J 1 Wt
Mt SNILSI¢ J DINT SNT04 J (N
PSS/ DN 14 D 01| resane,ssemne op
FAIRCHILD FCIALSIA/ FORS16 DM T rerae s oo oT] *Q
¥ .
MOT LA SNILS 14 il MC 14 CH]
OMSAL S 14 ] i Drssaid 3 TINT! wT )
NS.C OMILSI4 [ OMTEIL JTINT W i
}
PHI%S NTaLS 14 3D I W
2
NSAIL F 1B
SIGNETICS NLS 14 AT (R0 F 1B
SIEMENS
FuaItsy =
HITACHI HOLS 14 (P HD 414 (TP M|
T
MITSyBISHl ML S 14 G M53214 P1)
T
NEC
TOSHIBA
Elsctrical ‘Characteristics SNS4ALS14/SN74LS14
N abseluts masimum ratings over operaling free-air temperature range
ooty votsm. VoD W Comateg waver Tsneis Tiwe e nT Schematics (each gate)
Irowt voitage v emoaratre range [TSwncs 7 w 10C
S10rage (omoerslas rance 6T 1 I1W¢C
¥ opérating 3
SNSALS14 SNT4LS 14
MIN NOM MAX MIN NOM MAX Vi
Suooty voilage, YOO 13 $ LR 473 3 L X1 ',
Mgnetevel oulont Dureem. fou - 400 - 400 b %
Low-ievel autdul owsrent, igq ¢ 3 4
Ooerotag Wae-as temosrstrn, Ty =48 125 L] 1 'C <> vee
slectrical charactaristics over racommandsd operating 6wy ‘D:"
free-sir temperature range NOM NOM
PARAMETER TEST CONDITIONS T MIN TYPT MAX [ UNIT
VT + Pomtive-going thresnoid voltage | Voo =5V i.e 1.6 1.9 v NPUTS -
V1.7 Negauve-gowg thvesnold voltage| Vog =5V 0.5 0.8 1 v ; id
Hystorssis (VT + =V ) Voo =5V 0.4 0.8 0 ‘\__1 OU"‘_”U'
vy Inout clamp voilage Ve =MIN, )= —1gma =15 v
4
% MIN, Vr- :
Vor  Hign-lavel outout voltags e "I/ 6 201304 v x >
1o =MAX
v MIN, VisV .
VoL  Low-ievst outoul vollage cc= P 0.25 04| Vv GND
e lQ = 4ma
. Inoui current at By Ve N ‘14 CIRCUIT
3 - o "
T+ positive-going threshold cc Nt - A .
Ingut current at
T - neqative-goIng threshold vee=sv. VimvT - —0.18 Sk
¥ lnput cuerent at
v MaY, v A
N L Mmaximym wiput voltage o " &Y Sy g *
W Figh-levet inpyl current Veg=Max, vym2.1v FON N .
L Low-lavel mout current VEg=MAX, Vi =0 4V —-0.4 | mA ~ vee
fos Snort-circutt output curreni & Voo =Max ~20 —100 } mA ~ W06 % g 100Q
o ]
Supoly Tatal, outout han Voo =MAX 8.6 16 NOM NOM
ice current Totat, oulout low 12 21 mA
Bverpye por gate Voo =5V, 50% cute cvete 1.72
Procacatcn gelay bme, L alld
. T °C. 4
eLnt 1aw-t0-high-level Outout veg=sv a=25C ' ds}mdy A ¢
. " Propsgation daisy hims, G = 15PF Ry = 26 13 2l Y
PHE  highetosiow-tevel output L Ct ’
Pin Assignment (Top View)
o F
. YEC 6A 6 sA  SY 44 av l
tal_fisy N2l [ el [5 . - 00
1] 1‘
‘LSla CIRCUIT
" DatiaaDalaiat
A Y Ia Iv 1A 3 GND )
positive logic:
N AL TY . Remstor vatues shown 2re nommnal and In ohms,
v
t For conditions shown as MIN or MAX, uss (he amvorviale valve under ¢ onerating

$ ANl typcal ases are at Voo =SV, Ta=25C.
©NBt more 1han one outpus should be snorted at A time,
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Quadruple 2-Input Positive-OR Gate
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' Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Device Type Device Type Device Type Device Type Device Type
Pe [CTPIM[c YPe IeTPImIcH YPe ICTPImicH P IcTPImIcH YPe rcTpImicd
T.i SN54532 J O WO SN54L S32 1O WD} SN5432 110} Wiy
-t SN74832 Holo) SNTALSI2 JDIND. SNT432 JDIND
FAIRCHILD |fussu/nasu 0 ) s,/ rewsz | oD 7O | FM5432/FMINI2 |DD FO|
3 FCMS12 /OS] o0 PO [ FCIRR12/ FORS3T o |*D| ‘[«@ | FCr432/FCINI2 [DDIPD
MOTOROLA SNT4LS32 ad
N S c DMT4LSI2 ‘D OMSe32 3 Q3 iNeD: WU DMS54L 32
o OMSeL 532 T OMT4232 JMIND OM74L32
PHILIPS NT4S32 [0) N74LS32 D N1432 [
: sz F o[ L]
SIGNETICS NT4LS32 A a2 F O} ap
SIEMENS FLHGI! [
FUJlTSU T4 532 M
¥
HITACHI WOTALS 2 BT HO7432 T[PD
MITSUBISH! M5IL 532 20
NEC LS cT
TOSHIBA
N Electrical Characteristics SN54LS32/SN741.832 -
absolute maximum ratings over operating free-air tamperature range
Swooly s, VoO ] Goatng Voeer [snsaLs ~WC w_zie Schematics(each gate)
irowi vollege ™ fanpersture roge [[snrcs D
Sirege temosrsiure range -$5C 0 190C ee
X recommended operaling conditions 1000 1000 16 1%
SNsatsaz SNT4LS32 P
N NOM MAX | WN NOM wax | UM M
Suoply voilage, Yoo % s $3 413 5 Ih v .
Mg mvel outout current, gy - 400 - 400 wh
Lowsievel ouiowt curvent. Tgp, T T A Pt s
Ocwrsing Wea-aw temosisive, Vg -5y [Fr N 0 C '
. alectrical characteristics over. recommended oparating .
free-air temperature range ! -
PARAMETER TEST CONODITIONS ! [MIN TYP § MAX JUNIT -
ViW ___ High-level input vollage T2 v Tl
Vi Low-tevet nput vollage 0.3 v .
Vi fnput _clamp voltage VEo™=MIN, 1} = —1gmA =151 v
¥ VCC=MIN, V=2V, - vee
VOH H}rcnduvel output voltage 1on =MAX 2.1 34 v 3
VECRMIN, V=V, 4
VoL  Low-lavel outoui voitage lou.c= . e NS 0.25 04| v
input current at
=MAX, =7 .
i Maximum ngut voltage vee Vi ” 0! ahb L a1}
W Hign-evel inuut current Vg =MAX, VIH =2,V 20 [ ua & Qe
[T Low-level mnput current Veg =MAX, V=0 4V -0.4 { mA '
5 S4L S Famuy | —20 —100
=MA
108 S;rvn:uwu outdut current @ | Voo =MAX [Tacs Famm | =20 T mA ]
IGCH  Supply current Vo =MAX Totat, ouiputs mgh kN 6.2 | ma .
'cgL Supply current : Toral, outputs iow 493 9.4 | mA
Average pergate 20
| i vee=5v A
ce iuooy curent cc=5 {5026 cuty cycie) . ™
Prooagation detay time, ‘532 ClACUIT
'PLH low-10-ugn-level cutput vee = 5V, Ta=25C. i Sl *
Propagation delay lime, Cy =15F, AL =Q
PHL  pgn-tonow-evel output L Vee
Pin Assignment (Top View) 0k 3200
0) weuTs N e
v e
x Yee 4@ 44 4y 38 A gy o
4L 13} [zl (il [iol [s1 (& 8 ¢
] E T ] , ey ourpyt
\d
| P P ¥
. =7 [ — .
. TG ar )
T4 18 1Y 2A 28 2v GhO
R .
" "LS32 CIACUIY
positive logic: Resistor values shown are nommal and «n onhms.
4 Y=A+8
tFor tons shown as MIN or MAX. use the appropriate vaiue under g

SAN typicat vales ace at Voo SV,
*Not more (han one output snould be

TA=25C.
shorted al a ume,
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Dual D-Type Positive-Edge-Triggered Klip-Flop with Preset and Clear

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Pach Package
Device Type Device Type Device Type Device Type Device Type
YP* CTRMIcH] YPe IeTRIMIcF Pe [STPM[cH Pe fcTRmIcH cpmicr]
Tl SNSASTL I W] SNSAHT4 JO W] SNSALS T4 SO W@} SNS4T4 o) W@ SNSALT4 1OIND|TD
ot SNIST4 @ IND SNTAHTL 1@ {ND SNYALST4 3 O |NO! SNT4TL JOIND) SNTLTL J DINDITD
FAIRCHILD FMS4S T4/F MIST410d F MS4HT4/F MSH I [OD F @1 resusra/rewsi o #O ] FMS4T4/FMINTA 10] F Q)
FCI4SI4/F CIST {OD| MD FC14H74/F CIHT4 (DD (PO F Q] FIasi,/ s D! M0 D] FCI414/F CINT_ (DD P DN
MOTOROLA - SNIILS T 0
NS.C DMS4HT4 JDIND DMSILST4 P DMSdT4 JOINO W] DML T4 JQIND FO
patd OMI4514 ND OM T4HT4 1 SHOD. OMILS T’ DM N4 3 QIND DMZILTS 1@ IND FQ
PHILIPS N74STe [1) GHNI/TAHTE il NT4LS74 T © 113177474 [0) .
$543574 SS4HT4 FOAD] WD 55474 FOAD]  [w)
SKGI'ETICS NT4STL N3aH74 FLjAD N74LSTL AT NT4Td FDIAD
SIEMENS o 3
FUJITSU JaL S T4 B MB420 DimMp|
HITACH! HOMST4 623 N HOTALS T4 pT KD7e14/HD510_ | 0[P
MITSUBISHI MT4S 74 2a M74L S 24 R M5321/M5374 P (T
NEC 74574 cO T4LS 2 Cay. uPB21¢ . loojcd]
TOSHIBA TD34TA PO
. Elsctrical Charsctenstics SNS4LS74/5N74LS74 A
absolute mazimum ratings over operaling freevsir tamperaturs rengs
[ Swwon voesn. vec ” Qowrsreg Wee-ss T snsics ~$5C e 15C . R Vi
- w
rout v T e TS e Pin Assignments (Top View)
Siorem 1rmswrsnsn ronee 8T e 10T
P oerstng - ® @
3 {4
v SNSALS 74 SNTALS74 Fraas Vee GLR 0 XX PR 20 20 PR 10 10 GNO 20 2 @R
L By 10N B Maxiyind S0 ZNY ) sl (el nlfiol [91.[3) DelDisy Tial (el frel.{9] [
Suoaty sorisen, V5 s 3 ss [an 1y sn | v T T = T
Huygruvs Aot asrem, 1M - 400 -0 el e ™ '—l l
Lowrwval Qi e, G 4 L] ~A P e L 0] g o
— o~ 1y Gret Sare 25 25 G 7o (3 9 PR CLR CLR PR DJ
' vt o o = 25 [ o~ cx cx
i - Higaels et data 81 51 o . 9 = -7
it it Lowleve) cata 2° ER -5 —]
ot RaYE 1mh, Eres $* 57 .S IIRtigEIREIREIRL 7 EaEaFigkintigligki
Oewairg ver-ar tempuratwe, Ty -ts " ’ 3 ) ‘c 1 W0 1CK PR 10 10 GNO 1Icx 0 v veg 2 20 Xx
=3 3 cLA LR CLA
elcctrllcal characteristics over recommandad operating Functional Table .
frea-air temperature range . S o= T, 2
PARAMETER « YEST CONDITIONS T | MIN_TYP 1 MAX |UNIT 74, 'H74, 'LS74, 'S74 (See Note 2)
Viy High-level inpui votiage 2 v INPUTS OUTPUTS
Vi Low-avel mput voltage 0.8 Vv PRESET CLEAR CLOCK D Q Q
Vi lnput clamp votiage VEG=MIN. )=~ 18mA 15| v L H x X H L
. VEGEMIN, V= 2v, H L X X I H
v Hign-level t o .
OoH ign-level ouiput voitage YL =08V, gy =MAX [ v N L x X WM
T VEG=MIN, V=2V, H H t H H L
v Low-lovel t f v
[ oL Lowdevs! outsut vaitage Vi =08V, gy = imA 0.25 0.4 W W 1 [ S|
L) K, K .
‘ trows cucrent 8l ot 0. o " L x {0 &
| nout Clear Voo =MAX, V=TV 0z mA
! . Preser cc Oy 0.2 |*
vottage 0 .
Clock i .1 Functional Block Diagram
D.1.X. H 20
Hign-tevel Clear 40
1 v M v
' " nout aurrant Preset ComMAX. vi=2 40 uh
Clach 20
D.J.K, -0.4
LowHavel Cloar — -0.8
(IS ot current rrren VEG=MAY, Vi@V —T] ™
H Clock -0.4
Short-gwcwl Series S4LS —-20 ~ 100
b v MAX F———————{ ma
0§ output current ¢ |Series 74L S cc= —-20 o] ™
¥ Swpely current .
i v MAX, See Nota f 4 A °
{ CC , (Average per_tip-tiop) co= o¢ fota s
! : 78, S74. WI& LT, 'LIS.DUAL D FLIP-FLLP WITH CLEAR AND PRESET
1 clock frequency vog=sv. 3 33 MHT
PLH | (rom ciear, preset or clock ;4-251:. "B
(as aporopriate) 0 O o & L=iSF, ne
PPHL AL =2 /f’,——m—
’ NOTES : I Witn an outputs coen, |GG 'S measurad with the O and G Oulputs Mgh in turn,
Al the time of masswement, the clock moutl 18 grounded
2 Hmmgn level (steady siate), L =lowlevel {steady state). X =wralevant
. { =transition from low to Migh levet.
. Qow=tha leve: of 0 bdeiore the nput were
. = This conliguration is nonstable: (Rat 15, 1 witi N3 persist when presel
IS i * and clear »puts returh (0 ther nactive (Mgh) fevel.
TFor conditons shown as MIN or MAX, use the value under COMALNG CoNdItions.
$AE typcal vahmes are at Voo =SV, TaA=257C. .
@ Ngpt more than ane output Snould be shovied at & lime. “
« tyfy_py mowooagation delsy tma, low to-high-leve! outout:
1pKy, MOroougation delsy tme, Mgh-0-low-level output: . °

§ The arrow inicate the edge of 1ne CIGCh Puise usad lor refence: [t tha nsing edge.
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5486/ 7486  Quadruple 2-Imput Exclusive-OR Gate

Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Packag
Device Type Device Type Device Type Device Typef Device Type
cP[M[CH ¢l PIM[CH C]P[MICH PercTPIMIcF P ETRIM
T1 SNS4585 ot W SNSALS36 He¢ W((4 SNSe86 J @ WY SNS4L86 JANGT
e SNT4586 3 NG SNTILS86 QN SNTa8s J N SNII_36 JONET
FUs4S36./ THISHS oD Q@ FUSILO2E/ FUNSES o] HD ] FMSe86/F MIN36 [O(T) F
FAIRCHLD FCT888. FOVSEE o0 |"D FCTASAE/ FONSH EIE) £ FCT486/FCaN8s  |OCIPQ)
MOTOROLA SHTILS 86 = MCTA86 P
NS.C * DMS4L 536 o1 OM5486 TN WG OMSaLss DGy
. DM 14536 N(T t DML S26 P OM7486 J (TINTY DM73L36 J N
|
PHLIPS N12596 \ | NT4LSB6 v FIH211/1486 (]
GNET 35483 S5436 FEIA WD)
Sl cs WS NTAL 586 A N7486 FOOIAG
v
L
SIEMENS , ET T
RJT’ITSU TALS 86 M1 MB a9 [T
HTACH HDT4SEE 118 HD 74t 546 P HO7486/HD 2526 AHPM
MSUBISH I WATIL 586 P Ms3285 PO
iR
NEC 3 i 4L 586 | lct ~PB2086 o .
| I 1
TOSHBA T T { 107486 X
Electrical Characteristics SN541.586/SN74L.586
absolute m_aximum ratirgs over operatirng free-air temperature range @
Supply vollage VCC v Operating from-air | SN54LS ~55C 10 125°C i 48 A GHU y k14
Toput voltage  * v temperature cange | SN74LS oC te 0C 1 f13b fr2l Toig fiol falts
N Storage tempordivre range —65C to 150°C
recommended operating conditions l
__SN54LSBE SN74LS86
Wik NOM MAX| MIN NOM MAX | YT
Supply voltaga, VoG &5 s 5.5(a1s s s.25f V
High-level outBut cwreent, 10N — 200 ~ 800 wA j
Tow-ievel output current, 1oL s 1| mA "' ZA URSIREIRLIR R
Operating free-ar temporature, T4 —8% 25 ) 01 ¢ ¥ 18 Voo 2A v
T . 1 pomtive loge: Y= A (D 8 = AB + A
electrical characteristics over recommended operating free-air temperaturs range o @ B+ 88
PARAMETER * i TEST CONDITIONS t [ SN7aLS8E [ ir Function Table
. MIN TYPt MAX
Vil Highlavel inout_voltage i 2 v
ViL Uowlevel input_vollags ol v INPUTS | oyTPUT
Vi input clamp vaitage Neg P MIN Iy ~i§ma =1.5 v : L M
v Vo TMIN Vi =2V L L
VOH  Migh-level outpul voltage ce " H 2.1 3. v L H H
- Vi =V mar, lgp = =d00u4
HoL H
VoL Lowclever output voltage VoG TMIN tor, =4mA 8,25 0.4 H L
- Vi 2V, v
Hput Current 81 MamIMmUm npul
] L voig R Vi =V mas |lpg_ =8ma 0.35 0.5
(™ High-level mput current Vog *MAX.  Vi=IV 0.2] maA H = Higntevel L = Low-level #
hL Low-levei irout cureant Voo =MAX, V=2V 0] «A *
ips  Short-crewt output current Ve uMAX, Vi z0.4V N =
VoG TMAX, -5 -42| ma
Icc Supply current } Vgg =MAKX.  See Nole 2 §1 19| ma ’
tpLw |from A o 8 Other 1mput tow vog=5sV. [ 23| »ns
enL | et TA=25C. 10 11{ ns
a -
tPLH !hm o B Other input high Cym=i5F, 20 anf s
1PHL | input R = 2y 13 22| as
r
Pin Assignments (Top View)
YOG 48 A av 38 3A Y VGG 48 aa 4y 3 3B 3A
[u”l: ‘lz n lm- 9”!! e Jrab 2t I 3i0 9 L]
]
[ [N ezalliea
t a ,
r a2 sfeshisile DaBadaBaBaih
A 18 ¥ A @ 2 GND W 18 1Y Y A 28 GNO NOTE : IGG 15 messured wath the toputs grounded and the outputs cpen.
pantive logie: ¥ = A (D 8 = X8 + AB pouitive 1ogc: Y= A(D 8 = A + AT
T For conditions shown as MIN or MAX use the valve under d ] tor the spph type.

3 All typical values are at" VoGSV, TA=25°C

¢ Not more than one ovtput should be shorfed at & time,

« 1PLH. Propegation delay time. low-to~tugh-level oulput
IPH - propapation dalay time, hgh- to- low- lavel ouput
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Decade Counter

81

s imaxmmaumum count frequency.
o H ¥ propagation deisy time. low to high-igve! outpu?
1PHL ™ Oropagatin geay iune, nigh=io-low-evel outout

mits driving the B inout while mamtaining full fanout capability.

Schottky TTL High-Speed TTL Low- Power Schottky TTL Standard TTL Low-Power TTL
f
Package Package Package Package Packag.
Device Tyce Device Type Device Type v Deavice Type Device Type
YPe ICTP[MIcF ¥P® (TP [MIcF e TR IMEr YPe reTRIMCF Pe ICTR[ME
SNSIL 30 K W | SNSas0a 1l W f SNSILIOA ICEILD
T
o SNTALSN J 1IN SN 14904 [ ERNE 514741 30A 1 ednagry
T
_ i 4 FUSILSI0  FUSLSN 01 F f:ﬁ:zﬂ FM330 (0 F .
FAIRCHILD { sons0 fonsp 0%, 1 # r{FCT490 FC3390_ 1D 1 [P ¢ .
| i H i MC 5430 L F i
L I i
MOTOROLA |~ t v SNT4L S50 CES MC 1490 L 1P F
N S. C . P T DMsL 530 N DM5830 1 ojer] pwe ] OMsaLs [N F
- i ! DML 530 [ DWI490 1 N D414 30 TN F
v + U 1] T
I \ o1
PHILIPS c e i NT4L 590, Ty [ Fanan ase R
+ A o
L : | 3 ___ | S3490 Folat] e
SIGNETICS A 1 NICS%0 AL | Niaso F Al |
s |k - 1 S !
SIEMEN —— : r o T
< - T T T 1 !
FUJITSU : : : bty x .
§ et H
i : 1 H 1 !
HITACHI I T T HD 74 S%0 P’ | |HD1490A HO2519 [ [P-i
i i i o tog N
MITSUBISH T 7 MIALS90 L | 1 Ms3290 G N ’
v T 1 | T
e Sy S -
NEC 7 O A P71 )T ) N X1 B
i T i 1 1
TOSHIBA - b b b —
Electrical Characteristics SNS54LS/SN74LS90A Pin Assignment (Top View)
™ NPT
. . . . e Ba op @
absolute maximum ratings over opurating free-air temperature range ,“ “91 }'T';Lf 1 3
= = B BAS T
Sugpry voitane, Vo T 1V [ Overalng frosrar | SHSALS] —$5'C to_125%C [ —I
Input_voltaae + w temosrature_range [snns 0C 1o 10T T 50 “
inleremittar vollage {see Note 1} ] 5.5V Storage lemperslure range =65C 1o 150°C l L,;A oc
NG - Ko saternat connechon
recommended operating conditions B Py
Rous Motz Ry !
SNSALSS0A SN74LS90A umIT |
MIN  NOM MAX [MIN NOM MAX { f‘J
Suonry_ecitage. VOO ¥s 5 sslels 5 53| v = PL’ L4
High-lever ouigui_curent. 1o ] “e00 Ze0] ua INET 0, Rogy NG Ve Axir Rua)
Loweevet Oulput Current. igm ¢ 3| ma .
AT B @0 2 0 2 Function Table
Count t-eaquency. | b MH2 BED COUNT SEQUENCE BH-QUINARY (5-2) RESET COUNT
coun
N 3 put , 0 16 0 15 KA LSN. LI (Ses Nete 3} WA LSH. LN [Ses Nete 1) Y04, LEW, L3 (Sae Nots 1)
A nout 15 15 15 $ T oureut outrut | AESET NeuTS uTPuT
Putse Wit Ly i 8 mnout Rl 30 bom il Qp 9¢c Q8 0a Sy Qa Op Qc Q3 Ro1v Foyr <91 Re2iQD oC Q8 QA
| Reset wputs 5 15 1 LR TR o L oLouo nooom L oL oL oL L
- T . L L LM ' L S - - x S LY Lt
Resal nactive-state setud. lagtyp 2B ] 25 { ns AN Sy A n ot N ¥ . el .
Operating ee-aw trmoersture, T4 | -s5 1251 0 0t C I ) [ « 1 Y [ COuUnT
electrical characteristics over recommended operating T ™Y S Yt A gy - Count
L3 . 5 Lom LM ] LI S N N 1 L] [N COUNT
frae-air lemperature range i1 e el Dl A IETY Y PO count
. PARAMETER * T TEST CONDITIONS t MIN TYP 1 MAX | UNIT [ SRR L IR S
v Mighelevet smpul vollage 2 v v (X |38 Y
IH s o o My m y feowo
Vi Cow-level nput voitayge | 8 v
T - . A
Vi fnout clamo vonage Wcg MM, L=~ L L Functional Block Diagram
. VEeTMN, V=Y, (See rmts &
- 1 R v
VOoH  Hwheievel outoul voltage Vi =0.0V.  lop-a -400ua H 3
Voo =MIN. V=2V,
- It I v
VoL  Low-level sutpul voltage lvg =0 av.  igy =8ma | 0.35 0.5
trgut current a Any resel P Ve MAX, vz TV 0.1
) PR
1" manmym inpul | & Moyt R, e a0 2 ma
sontage | B mout ce ngS-3Y o 04
4 Any reset 20
n M A input vog=Max., V= 2.V 10} wA
nput current B mout 30
\ Any reset 0.4
o , A VegEMAX, Vi=0.4V 2.4} mA
N
Ut Cureel B mout ) 1.2
£ Short-greut [ snsaLs | ~20 - 100
[ v MAX mA
0S5 o 1put current ® cc= {Snrats 4 -2 ~100
tce  Suoply gurrent VGG MAK,  See Note? 3 S
from A 10 outowt QA 4
imen : ) 32 2 MHz
rom B to ouiout Op 16 NOTES: 1. This 13 (he voitage Lotwesn two emitiers of & muttiple-emster lransistor. For
tPLM rom & 10 cutput O e 10 16 s s crcuil, tis ratng apphiss betwesn tne two RQ wputs. and it 8lso apples
PRy A 1218 between the two Rg inputs.
P v 32 48 7. 10 '3 measured with ah outpuls coen, both Rg mouts grounded [oilowing mo-
'ph: trom & to cutout 00 Yezoee ] ™ mentary eunnection © 4.5 V,and all other nputs grounded.
o . CL = 1%50F, 0 6 2. Output Qa 18 eumfnd 10 input 8 for af:o oount,
trom 8 to outout Og Ry =o2xt ns Output Qp 13 connecied 10 nput A for dr-Quwesy count.
tPHL, 14 21 H=tign level, L =icw lavel, X=wretovant.
' PLH 21 32 ns 4, The J and K wnpuls shown without oonnection are for refersnce onty and are
rc ] from 8 to outout 0¢ 3335 functionalty &t & high tevel.
BLH 21321
oy irom 8 to eutput Qp 73 3% ns fFor conditons shown as MIN or MAX, usa the approoriate value specified under
[ ded operating for the le type.
TPyt from Set-10-0 1o~ Any output 26 40 | n3 $AS typical values are at vogeSY, Ta=25T.
tpLH | trom Set-io-9 1o outoul Oa. Qp 20 30} .. | & not more than one output shoukd be shorted at 4 time.
IpHL | hom Set-to-9 lo output Og. CC 26 40 $ QaOutputs are tested at OL = 16mA plus the fimit. valie fof Wy for the 8 incut. This



54123,/74123 Dual Retriggerable Monostable Multivibrator

with Clear

Schottky TTL High-Speed TTL Low-Power Schouky TTL Standard TTL Low-Power TTL
Package P ackage Package Package Package
Device Type Device Type — Device Type i— Daevice Type -| Device Type
YPe Iepm]cr e IeTr M]cF 7P reTrImIcH: Pe [ TrImics YPe FeTrMIcF
T SNSILS123 Jwl . Wil SNS4i23 1D 'MI] SNS4L 123 [T)
- SNMLSI] 2N SN2 2 OIND SNTEL 123 G |ND:
. . TM34123 FUwIT) oD
FAIRCH'LD » FCTAII3/ FOIMITY oD | rD
| OMSIL 1734 D
MOTOROLA T T MC 74123 30 DMTAL 1334 )
+
t [ DMS4L 5123 ]
NS.C. ¥ - DMIALS 123 D Om14123 NeT)
PHILIPS " NILSI23 i1 HY4123 &>
$54123 FOlBE,  (wd
SIGNETICS v NI4173 Fol8T
|
SIEMENS T Fikiz - 1
| =
! FUNTSU - 7as123 A 148410 © v
rHITACHI - WDIaLS 12 o HD74123 7 HDZ516 | ®|p D
! * i .
MITSUBISHI R 1 ML 123 T PT M53323 G
T T T |
L PR I
NEC f uPB82123 91 i
Pl 1 i
TOSHIBA —— s | :
Electrical Characteristics SNS4LS) 23/SN74LS123
Pin Assignment (Top View)
absoluts maximum ratings operating f{ree-air temperatura range
| Cuerauing Iree ast T sl “5iCw 15 @
| T twagerstere ange SAriLg TC e iog o 2
S irae tenoaiTT forgs YN vee mot  Cou 10 20 CLR = %
recommaended operating conditions i s ' & ] " Lk l—l_q—
SNS4LS |23 SN74LS123 NLT g____.l
MIN_NOM_MAX | MIN _NOM_MAX
Swratt switige, WE T y 55 el iy U uh v ° CLA
Hagh tenet oulgwl Cusrent, LOm 409 400 b 5
Law ievel sutpet cuscent, fOL L] L) e
Pulse e, 1y @ 1 “w "
Tatemal Limap resertance, #eal A 140 5 200 | we
Latermat ey capacitingn. Cet o casinchion % regincine
Winag tapatitance &1 Ress Cest termnsd h % o
Toerahoy e o lemdecanrt Ty 5 [} 0 1 5 \
electrical characteristics over recommended operating =
free- air temperature range .
PARAMETER » TEST CONDITIONS t MIN_ TYP $ MAX |UNIT
[IATY] High=level npul voriage 2 v
Vg Low-level ingut voltage 08l v
vy input clamp voliage Voo =MIN, 4= -1gma ~tS| v
v High-lgvel output voltage VoG =MIN. - lon=MAX 21 3% v
ghe v
o See Note b FUNCTION TABLE
g Ve =MIN, gL TémA
2 2 . v
VoL Lowdevel aupul vollags See Note e 123 LS123 L12d (Sue Note &) .
tnput current 3l P e 4
1 . VEg -MAK. V| =V A
' manmum nput” voltage ¢G -4 ! o™ | ANPUES s}
High-level nou! -
< MAX, = N
LT cutrent vee vim2 v 28 uh %)
L]
'
| owdevel mout Ve - MAX, V)0 AV a4 ma "
current u
os Snori-cveat ouibut current & {1 Voo =MAX,  See Noie t 20 100} ma ar
MAX,
ec Suppty current Vee * W2 0| ma r
. {quescent or triggerec) See Notes 2 and 3
. trom A 10 outdul @ 11 J)_ s
PLH 1 om B to obiput O 3 e
[
L trom A to outout O VeG= V. Cext #0. b 51 s
: _plom Bt outout O . Rggq =552 34 56
oML Clear to outout Q TA=25°C 2 27 ns NOTE51 iGround Ceyq lo messwe Vou 8t 0. VOL 3t 0. o Igs aL 0. .
\pLH | from Clear to output O Cy = 150F, 8 5 Ceut 's CON Lo measiwe VQuat Q. VoL 8t Q.o 1053l O
1 g{min) from A o B to output O Ry~ 2w 116 200 | ns 2 1Owescent GG 13 measured (after clearing) witn 2.4V gophed 10 8N ciear and A irputs.
=3 = T0000F B ionuts grounded, ali ouipuls ooen, Ceyp 10.02 «F and Rey =25k .
TwQ trom A of B to output Q Cent o : C 4 | us 311cg '8 meazsured 0 the (riggered state wih 2.4V apphed to ANl clear and B
Rext = 10k7 ~outs A inouts grounded, all outouts vpen, Ceu -0 02 uF, and Rg gy +25 &
4 1A, H=mgh tavel (sitady state), L “low levet (stcady stare), * -iransdion trom low 10
ngn level, | = Lransition from mgn 1o low ievel. Nl = one Migh-level oulse. \Tone low level
puise, X mwrelevant (any noutl, including transinons }
e 8. An external brung capdCior may be connected between and Reut Couy:Cyayxy (pomitive)
. C.For accurate (epeatdabie pulse widins, conneat 4n axtef ernal reMSI0r Datween
AgyrsCext 308 VCC with A open-cwcuited,
- D, To oOlam variable ouise widing, cONNECt exlernale resistance between Ry of
. - Aexi/Cony 200 VCC.
vnder r 3

tfor condrtions snown a3 MIN or MAX, nye ine vaiue
TAN typical vaives are a1 Vog sV, Ta =25C

oNat more then one pulpul Should be shorteg at 2 time.
o tog H m Propagaton delay ume, low-tovugh-level output

tpML  Mropsgation defay time. high-low-fevel outout
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Semicqnductor

MM54C174/MM74C174 Hex D Flip-Flop

general description

The MMS4C174/MM74C174 hex D flip-flop is a
monolithic complementary MOS (CMQS) integrated
circuit constructed with N- and P-channel enhance-
ment transistors, “All have ‘a direct clear input.
Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. Clear is
independent of clock and accomplished by a low

e

features

& Wide supply voltage range

& Guaranteed noise margin

u High noise immunity

3.0V to 15V

1.0v

0.45 Vee typ

level at the clear input. All inputs are protected by & Low power fan out of 2
diodes to Ve and GND. TTL compatibility driving 74L
logic diagram
DATA
7 clt. Elt
s_js ¥ pomn s—
dit - it
CLEAR 1' 5 ,’
[y 4}
T T
cLack
connection diagram truth table
Veg sa 50 50 s 10 40 cLocx
[ 18 ] 15 I 1 l 13 I 12 ln 10 [}
e °:] E“ “j Cl" a INPUTS OUTPUT
aean P T Qs | A Tean CLEAR CLOCK [} a
Y I X X L
- ] t H H
l E H 1 L L
fo X
CLEAR H L X a

CLEAR CLEAR
143 L]

cK ¢

S

s

(e ]l ls ls I1 It
CLEAR 10 10 w20 0 1! Gne
0P viEw
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absolute maximum ratings (Note 1)

Voltage at Any Pin
Oparating Temperature Range
MM54C174
MM74C174
Storage Temperature Range
Package Dissipation
Operating Ve Range
Absolute Maximum Ve

, Lead Temperature {Soldering, 10 seconds)

~0.3V to Vcc +0.3V

-55°C to +125°C
-40°C 10 +85°C
—65°C to +160°C
500 mw

3.0v-t0 15V

18v

300°C

dc electrical characteristics

Min/max limits apply across temperature ranga, unless otherwise noted.

PARAMETER CONODITIONS l MIN I TYP l MAX ' UNITS
,CMOS TO CMOS
Logical "*1°* Input Voltage {Viny) Vee = 5.0V 3.5 v
Vee = 10V 8.0 v
Logical “0” input Voltage (Vo) Vee = 5.0V 1.5 v
Ve = 10V 2.0 v
Logical " 1" Qutput Voltage (VouTtin! Vee * 5.0V, lg = ~10zA 4.5 v
Vee = 10V, g = ~104A 9.0 v
Logical 0" Output Voltage (Vouriar) Vee * 5.0V, [g = +10uA 0.5 v
Vee » 10V, ig = +10uA 1.0 v
Logical *1"" tnput Current {1y (yy} Vee = 18V, Vi = 15V 0.005 1.0 HA
Logical 0" Input Cucrent {30} Vee # 15V, Vin =0V -10 -0.005 HA
Supply Current (lec) Vee = 15V 0.05 300 HA
CMOS/LPTTL INTERFACE
Logical 1" Input Voltage {Viny;) 54C, Vec =45V Vee-1.8 v
74C, Ve » 4.7SV Vee V8 v
Logicat 0" Input Voltage (Vinigy} B4C, Vee = 4.5V 0.8 v
74C, Ve = 4.75V 0.8 v
Logical 1" Output Voltage (Vourn) 84C, Vee = 4.5V, lg = -360uA 2.4 v
: 74C. Vee = 4.75V, lg = ~360uA 24 v
Logical 0" Qutput Voltage {(Vouria) 84C, Vee = 4.5V, 1o = 360uA 0.4 v
76C. Ve = 4.75V, lg = 360sA 0.4 v
QUTPUT DRIVE {Ses 54C/74C Family Characteristics Data Shest)
Output Source Current {Igounce! Vee * 5.0V, Vour = OV, -1.78% -33 mA
{P-Channel) Ta = 25°C
Output Source Current {lgoyunce) Vee * 10V, Voyur = 0V, ~8.0 -15 mA
¥ (P-Channel) Ta =25°C
, Output Sink Current (Igink) Vee * 5.0V, Voyur = Vee. 1.7% 36 mA
{N-Channel) Ta = 25°C
Output Sink Current {lgynx ! Vee ® 10V, Vour * Vee 8.0 16 mA
(N-Channei) Ta=25°C
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ac electrical characteristics T, = 25°C, C_ = 50 pF, unfess otherwise specified.

-

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time 10 3 Logical Vee = 5.0V 150 300 ns
“0" {taao) of Logical “1” (t541) Vee = 10V 70 110 ns
from Clock to Q
Propagation Delay Time to a Logical Vee = 5.0V 110 300 ns
“0* from Clear Veg = 10V 0 110 ns
Time Prior to Clock Pulse that Datz Vee = 5.0V 75 ns
Must be Present (tggrup) Vee * 10V 25 ns
Time After Clock Pulse that Data Vee = 5.0V 75 =10 o] ns
Must be Held {tyoLp! Vee = 10V 25 -6 ¢} ns
Minimum Clock Puise Width Vee = 5.0V 50 250 ns

Vee = 10V 35 100 ns
Minimum Clear Pulse Width Vee = 5.0V " 65 140 ns
Vee = 10V 35 70 ns
Maxtmum Clock Rise and Fail Time Vee = 5.0V 15 >1200 us
Vee = 10V 5.0 >1200 us
Maximum Clock Frequency Vee * 5.0V 2.0 6.5 MHz
Vee = 10V 5.0 12 MHz
Input Capacitance (Cin ) Clear Input (Note 2) n pF
Any Other Input 5.0 pf
Power Dissipation Capacitance (Cpq) Per Package (Note 3} 95 oF

Note 1: "Absotute Maximum Ratings” are those veluss beyond which the safety ot the device cannot be gueranteed. Except
for “"Operating Temperstura Range” thay are not meant to imply that the devices should be operated at these limits. The
table of '‘Etectrical Characteristics’’ provides conditions for actusl device operation.
Note 2: Capacitance is guaranteed by periodic testing.
Note 3: de determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C
Family Characteristics application note, AN-90,

switching time waveforms

CMOS to CMOS

eyl

ac test ci

rcuit

mrut

INPYT e

OATA [}

cLoctx

94
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Quadruple D-Type Fliyp-Flop with Clear

s, le. 75
~400 ¢

SuDﬂ‘y voiuu. ’CC
Uighievel outpul current, 10K

Schottkg TTL High-Speed TTL. Low-Power Schottky TTL .+Standard TTL Low-Power TTL
g g
¥
F‘ackuge . Package .. Package . | Package Package
Devtéo T } Device T —>—{ Device T ——.— Device T Device T
YPe I CTP[MICH YPe I CTRIMICH PO I CTRIMICH YPeIETRTMICH o P [C]P[M[CH
T SNS4SITS W L i SNS4LSIT5 J2] 1w SNs4iTs ol W
L SN14S17S JAINT] ) ] SNTILSITS JijNL] T Isntais I NG
sy : 0 T I ) 10T
FAIRCHILD 2050 70 T {Toasnsaxays LoDl PDL_(FD[ 93178 EIE
! [ ! : 1
MOTOROLA T 1 SNTALSITS TPl UCT4ITS LD {
NS.C [ [ i [ OMSILS IS [N DMS41T5 WINY iw § i
e 0'AT4517% T . R DML SIS K] OM4175 LN w1 ! |
. P L ! | . !
PHILIPS NS TS R § i NTALSITS [ NIS1TS i ) i i
S545175 oo [ [ SS4175 F 18,41 Wi [
SIGNETICS NT4S1TS , | [ NTILSITS T fa@l 7 IN1UTS Fiail | T
T T 1 TT - T T
SIEMENS : T I ™ IR FLJIS4l Ty Ty
: L Y { P Ll
FUITSY | z ] , | s i ¢ 7 : |
T T HE v 1 T
HITACH! LRSS 1P ) T Horacs s O IEICAT] —
R . : \ r1
MITSUBISHI |7 i = s G i EXI T+
. ; T
NEC L i s R P10 o v Ty
AmMSITS R Y 7 A RN b AN YA L - Lo
AMD AmTa5IIS i i Tl amue 118 I3 T
Electrical Characteristics SNS54174/SN74175 Function Table
- F#F T TN Hwr - ) ©17%.'S178° LS178(EACH FLIP-FLOP)
absolute maximum ratings over operating free-sir temperature range BT 1R — TR U—.T
N TPUTS
_S_u.poly volisge. Vcc _ oo Owa\mg (rae-ar -EE—;QR.— a_a'ci ) 16 Q ]
.nput voltage . 7V__i tamperalure range —— L
: Slun;:jaw.;;t—n(uv- 10 [N X X I L H!
recommendnd operating conditiv.as i : ; E!t : i
- SN8ATTS j M L xliao do| .
s W = H = mgh lavel (sisedy state)

Lq:'l;; _nulpul cureent, g

"Ziock lmauency fe. ock
sty “of clock or c'ear puise, tw

Satup time. lsgpup

Data hold time, thod
Dperating (ree-aw temperature, T4

X
7255 257 o

elecirical characteristics over recommended operating
free-air temperature ranga

inpul vorlage :
- Vcc "MAX V|-z 7v

v e e et

Vcc MAX, V=0, 4V

4
0s Shortcreunt cutput current 91 Ve g = MAX r::s"::: ———

lav-r et ou!

owdr«-t nrpul cauanl

PARAMETER * TEST CONDITIONS 1 TMIN TVt MAX TUNIT
vw Hv;hdevvu ot ut voitage : — ——d v
i - v
vy input diamo vortege VGG MIN, v
T - T T Voo < MIN Vi T
P v
Vou  Highlavel outout vaitage V|L'° v, 2.1 3.8
- ) T T e TN, Vi e 2
- " v
| VoL Lowdevis output vollage VIL-0.8V. oL ) 8.3% o_s!
! | §
y ncut Gurrent al maximum Voo FMAX. Vi 1V 0.1 ma

Supply current Voo = WAX, See Note 1
lce K vee

T"; Maximum clock frequency | voe- SV, L!_ﬁ

TP-L-M T trom clow Ta = 2%C.

tpui | from cesr I Cy=i5pF. 3 i

5.":';’1" from Glock ¥ _:_'_—1 Ay~ 2 ‘_—.‘ —z_"_,:__l_“r""

1PHL | Irom clock f . ' 21 101 ns
vee s b e w0 1 coce

Pin Assignment (Top View) [ig]|fislf1a][13{[12]j11}j10Li 9

aq.

positive logic . see tunchion table

NOTE : With ol outouts open and 4.5 \' applied 10 ol dats and clew inputa, ICC 1$ meawmd

=iow level (swedy siats)

A = urelavant

angiion from low 1o high levet

=1pa levei ol Q baiors tha indicated sieady-stale
nput conditions wrre satablishad

-

Functiomai Block Diagram

1L
10 o [+ _l:l L]
——> €k
o
§b—
cLeamr
154 o
b o e
> cx
e
Gpb— 0
CLEAR
1 1104
30 o Q== 30
> cx
. Low o
, Sh——= 33
cLEAR
19 s
© o al— 40
p——1> e
croex | P} ALY
CLEAR
m i
cLean _bo_——q

*175,'S175."LS175 QUADRUPLE D-TYPE FLIP-FLOP

after 8 momentary ground, then 4.5 V, 13 apphied to clock.

tle device type.

* Fo condrirons shown as MIN or MAX, use the apbropriate value

3 Afitypecal values &re 8t VCC ™ SV, Ta=25C

@ Not mare than one oulput should be shorted st & time.

* 1pL H=croosgation detsy hime. low-10-tign level output
1IPHI = roregation detey Lime. ugneto-iow-level output

for the
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Datacommunications/Networking Products

SMA/ST Emitters/
Transmitters - New - [n]

LY,
8 «’>~/'r" ' o= o Weg

| g ‘ Note: /1}‘—
€ rP . NN S ‘
BUILKHEAD L J on ING b

PCBMOUNT.
Supplied to RS by Honeywell Optoelectronics

A range of GaAlAs surface emitting LEDs, optically
aligned ineither SMA or ST housings offering PCB or
bulkhead mounting options. The devices are
designed to provide direct connection tothe RS
range of terminated fibre optic |zads or any other
compatible SMA or ST connector. The active device
is an HFE4020 and is selected for output power.

tachnical specification

Absolute max. ratings

Forward current, |« 100 mA
Reverse voltage V. (at 10uA) 1V

Operating temperature range 40°Cto + 100°C
Optoelectronic characteristics at 25°C.

min typ. max.

V;, at 1.=100mA 16V 18V
Peak emission wavelength 850 nm

{1, =100 mA)
Spectral bandwidth 50 nm
Response time | A ans 8ns
{l.= 100 mA, 1 V-Pre-bias) L 6ns 10ns

Launch power®
Low power emitter
(a) 50/125 um glass
(b) 200 u P.C:S.
High power emitter
(a) 50/125 um giass
b)200umP.C.S:

3uW min. (-25dBm)
S0uW min. (-13dBm)

10 pW min. (-20 dBM)
160 uW min, (-8 dBm)

* Measured atthe end of a 10.m length of fibre optic cable.

type stock no.
low power emitters
bulkhead SMA 633-290
PCB mount SMA 633-307
high power emitter
butkhead SMA 633-313
PCB mount SMA 633-329
PCB mount ST ({194-414
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ey 50MHz PIN Diode

s i Apl ilicon PIN diode optically aligned i
MA/ST Detectors/RECRIVEIS  Sauarisison s natmesdtr i mounins
o The device features low junction capacitance fast

response and can be used at rates upto 50MHz. The
active device is an HFD3022-002.

technical specification

Peak spectral response (typ) 850nm
Peak responsivity 850nm (50um) 0-58A/W
Dark current {(max) 2nA
Capacitance » 21pF
Reverse breakdown voltage (typ) 250V
Rise/Fall time (5V) 17ns
(30V) ns
QOperating temperature -40°C to ~ 100°C

| S$.8.M. =1 !

type ~ stock no.
50MHz PIN Bx
bulkhead SMA 633-357
PCB mount SMA §33-363
PCB mount ST 194-436

Pin Photodioae

R

o “ATH00N,
i\
3INC ]
1 ANODR
Supplied to RS by Honeywell Optoel

T05-style large area detector with wide field of
designed to match 750nm-950nm emitters, ME;

sensitivity and fast response allow its use at

rates up to 50MHz.
|dentified by yellow cap.
S.S.M.=1 ] e
stock no.

HFD3022-002 636-485 ~
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PLASTIC CLAD SILICA OPTICAL FIBER 3/10/81

Plastic Clad Silica Optical Fiber 1s designed for medium to long distance ond
medium Landwidlh data transmissiun as well as high power optical transmission
applications. This fiber type exhibits the lowest radiation sensitivity re-
ported. The fiber consists of a high purity silice core, plastic optical
cladding and a protéctive jackel. The oplica)l waveguide is comprised of a
silica core and plastic cladding while the outer jacket provides envircamental

and mechanical protection. Al =

Lge
59

C this fiber will exnibil goou low loss

behavior,
TYPICAL SPECTIHAL AITENUATION
407
&
8
8§ 04
H
2 \
B i
=
n . = ut
| ! § 1 g 1
0.5 0.6 0.7 0.8 0.9 1.0 1.3
HAVELLHGIM pm
FIBER TYPE EPC-BC20U  EPC-BCAO0  EPC-BLLOLU
ATTENUALION (297 1uw) 6 db/km 6 db/km & duL/km
NUMERICAL APERTUKE 0.4 0.4 0.4
CORE INDEX OF REFRACIION 1.46 1.4¢6 1.406
FIBEK COE DIAMETER (pm) 200 400 600
JACKE! UUTER DIAMETER (um) 500 750 1000
MINIMUM BEND RAD1US (cm) 0.8 1.6 2.8
-3 db !WTERMUDAL DISPERSION
(MM2-kin) 20 15 10
FIBER TENSILE SIRENGTH 2 .
(0.5m GAUGE LENGTH) Nui/w 3¥s/x T 3.5 , 10NP s JE°

EO TeC\\l

i/
Corporation 7|§

(500 KPS1) (500 KPSI) (500 KkPSI)

flber Paramelers Shown Are Nominal Values

200 Frontaye Road » West Haven, Connecticut 08516 « (203) 834-7961
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ST = is a registered trade mark of AT & T

50/125 um Terminated
Optical Leads

Lengths of LSOH polyethylene coated fibre optic
cable having 50 um cére diamter, 125 um cladding
fiameter and.an overall cable diameter.of 3:2 mm
Terminated ateach end with @ mm SMA connectors
Numerical aperture 0.2. Attenuation (820 nm) 3
dB/km typ., 4 dB/km max. Bandwith 400 MHz/km.
Minimum bendradius 30mm, maximum tensile load
100 N. Operating temperaturerange -15°C to = 60°C
Note: This cabie is NOT suitable for use with RS-in
line connectors

Caution : Do not exceed the minimum-pens! 2atius
S.SM.=1

length (m) stock no.

10 361-254

20 361-260

25 361-276

50 361-282

100 361-298

200 361-305

technical specification

Cable outside diameter 2:5mm (Simplex)

4-0mmx6-5mm (Duplex)

900um (pigtail)
Minimum bend radius 30mm (Simplex/Duplex)
25mm (pigtail)
Operating temperatuce range -20°C to +60°C
Bandwidth:
50/125 . 850nm 400MHz
+ 1300nm 600MHz
62:54125+1 850nm 180MHz
1 1300nm 500MHz
Attenuation:
501125 @ 850nm 30dBikm
@ 1300nm 1-5dB8/km
625125 (1 850nm 3-75d8/km
+ 1300nm 2:0d8/’km
Typical insertion l0ss
SMA ceram:C - 0-8dB8
ST*Il ceramic =0-5d8

3 Symhboi Guide

S) This product may be serviced - see conditions of
sale/servicing.

© This product may be recalibrated and supplied
with a calibration certificate.

Product will be discontinued when stocks run
out.

Product is subject to design modification in the
near future.

Licensed software.

Hazardous products which may require special
transport arrangements.

A7

| @ Please order the number of priced units you require of each
stock b ing that the q ity ordered is divisible
by the S.S.M. i

| @ Products are only available in multiples of the S.S.M.

| ® Formore information, see the introd y pages of this
catalogue

|$.5.M.| = Standard Supply Multiple
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