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ABTRACT

This project presents the transmission of video and audio via optical fiber which has
high bandwidth and low noise suitable in using for high efficiency conductor and has
more conductor and more advantage than coaxial cable. The project is developmented
from previous project by changing in circuit design to provide high efficiency and
more reliable. The test results from new circuit compare with the pattern is better
and signal has more density which is show in chapter 4, test resuits and signal
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Part Model Description Cuantity
RF converter MCB9-V(G3403014576 2
Tuner Uvilil 2
D1,1>2 Silicon HZ133 2
VRI,VR2 Potentiometer 100k ohin 2
C2,C3,C4 135 197 22nf 3
Ci1,Cl12,C13 22nf 4
C1,C5.C7 h 10nf 3
C10,Cl4,Cia 3 1Ont 3
C6,C15 330nf 2
C8,C17 470nt 2
C9.C18 > Inf g
R2,RS 21510 33K ohm 2
R3,R% . 10 ohm 2
R4.R1Q 10k chm 2
R6,RI12 \ 13k ohm 2
R1,R7 10k ohm 2




¢ L) < 4
zsumigilnsnimaveedann Joer oz dueguines

Part Model Description Quantity
R AT UDU 22k ohm 1
R2 2k ohm 1

R3.R6 10k ohm 2
R4 - 33k ohin 1
RS 47k ohm 1
R7 ' 22k ohm l
RS - 68 ohm 1
Ci 15149 10nf i
C2 N spf i

C3,C4,C5 = 22uf 3

C6,C8 47nf 2
Cs auinysalan 33uf 1
C7 ¢ 10uf 1
L1 Inductor 5008191147 |
1.2 i 12uh 1
SF1 Sawe fillter OFWRB 1930 t
IC! TDAB30S - 1
D1 3A484 BA484 |

TR1 BC458 BC453 1




3. anveneleevisienisgunsel

Part Maodel Description Qluantity
Q1,Q2 High Fre. Amp BEF 199 2
R1,R6 miuoU 1.2k ohm 2
R2.R7 300 ohm 2
R4,R9 “ 270 ohm pi
R5,R10 200 ohin 2
R3RE i 27 ohm 2
Cl1,C4 IR 82 pt 2
C2,C5 2 I nf 2
C3,Co y 10 nf 2




4. msgunseifaudyanaldduildya s

T Part Model Description Quantity
RI1,RS MUY 10k ohm 2
R2 " 1.5k chm 1
R3 3.0k ohm 1
R4 s 220 chm I
RS - 1k ohm 1
R6,R9 % 100 ohm 2
R7 2k ochm 1
Cl 195 199 160nf 1
C2.C3 didansolan 10uf 2
D1 Silicon HEE 4070 1
Q1,02,Q3 NPN BC 548 3
Q4 NPN IN2222A 1
LED GaAlAs
scnamsgUnsatmnaniv
E Part Model Description Quatity
Bridge GA/600Y. 3
i: C1,02,C4,C5 Sdnngslayl 470uf/50V 4
C11,C13,C3,C6,C7,C9 H 470uf25V 6
| C8,Cl0,C12,C14 luanf 0.01uf50v 4
| IC1 LM7805 1
1C2 LM7812 1
IC3 LM7905 1
i j : TRz
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Part Model Description Quantity
RI,R5,R9 CRHATELY 21k ohm 3
R2,R6,R13 ” 3.9k ohm 3
R3,R6,R10 “ 480 ohm 3
R4 RER12 120 ohm 3
C1,C2.C3 Sidrmsnlan 100uf 3
D3 PIN Dicde l
01,02,03 High Fre, Amp BC 548 3
R13 AU 200 ohm I
Ri4,R15 2.2k ohm 5
R16 “ 4.3 k ohm 3
R17 3 12k ohm 5
C4 EHITIR 27pt 3
C5,C6,C7 e 22nf 2
cs fwnnsolan 220uf 2
C9.C10 Tisang 10nf 3
Ll nizilaagy 2
DL,D2 Silicon 1N4148 3
1C2IC3 Balance mad TBA1208 2
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Fibre Optics

« Conneclors

» Cables and Fibre

« Terminalion Tools

« Cable Asscimblies

= Aclive Devices
Fibre optics can provide solutions to many of the problems normally assaciated with transmission system design. The mast significant advantages bein:
« freedom from electro-magnetic interference

« freedom from crosstalk

« complete electrical isclation

« eliminalion of sparking and fire hazards

» absence of ground loops

« security of transmission

v increased bandwidth and lower transmission Josses than in coaxial cables at high frequency
« low weight compared to electrical copper cable

50/125 jun Terminated Optical Leads

Lengths of LSOH polyethylene coated fibre optic cable having 50 pm core diamter, 125 um cladding dismeler and an overall cable diameter of 3.2 mm. Terminated at
each end with 9 mm SMA connectors. Numerica! aperture 0.2, Attenuation (820 nm) 3 dB/km typ , 4 dB/km max. Bandwith 4100 M1 z/km. Minimum bend radius 30mm,

maximum tensile foad 100 N. Operating temperature range -15°C lo + 60°C.
Note: This cable is NOT suilable for use with RS in line conneclors.

Caution : Do not exceed the minimum bend radius.

50/125 m Terminated Optical Leads Page 1
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SMA/ST Emitters/Transmitters

; t ,.

I

Supplied to “ by Honeywell Optoelectronics

A range of GaAlAs surface emitting LEDs, optically aligned in either SMA or ST housings offering PCB or bulkhead mounting options. The devices are designed to
provide dircct connection {o the RS range of lerminated fibre optic leads or any other compatible SMA or ST connecior. The aclive device is an HFEAQ20 and is
selected for output power.

Technical Specification «
Absolute max. ratings
Forward current, I 100 mA

Reverse vollage Vi (at 104} 1V

Operaling temperature range  -40°C to + 10C°C
Optoelectronic characteristics at 25°C.

min {lyp. max.
Ve at 1.=100 mA 16V 18V
Peak emission wavelengih 850 nm
(I.=100 mA)
Spectral bandwidth 50 nim
Responae lime L 4ns 8 ns
ﬁ_cvuﬂoo mh 1V Pre-bias) L 6 ns 10 ns

Launch power*
Low powoer omiltar

{3) 50/125 pm glass
(by200 W P.C.S
High power cmilter
(3} 50/125 pm glass
{0y 200 ;m P.C.5.

3 W min. {-25 dBm)
50pW min. {-13 dBn)

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

* Measured at the end of 2 10 m fenglh of

fibre optin cable.

SMA/ST Emitters/Transmitlers

Page |
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Fibre Optic SMA/ST Detectors/Receivers

Supplied to * by Honeywell Optoelectronics
A wide range of analogue and digital receivers designed {o maich the fow and high power emiliers.

200K b/s Schmitt Receiver

An oplicai receiver with integral photodiode, pre-amp, Schmitl threshetd and output buffer compatible with TTL and C-MOS logic Internal regulation allows a wide
operaling supply voitage range. Receivers are optically aligned in SMA/ST slyle housings, either bulkhead or PCB mounting. The active device is an HIFD 3026.007

JTechnical Specification’

Supply voltage 4 5V to 13.2V
Supply currant (typ) GmA

Input sensilivity (lyp) 1w

Oplical inpul power 1.5pW {o 100pW
Rise time {typ) 12ns

Fali time (typ) dns

Quiput impedance {lyp) 200
Operating temperalure 0"C lo +100°C

_.;_lH 1 -

type stock no..

200Kb/s Sehmitt Rx P
bulkhead sma 633335
PCB mount SMAY  £33.344
PCB mount ST - 104-442

200Kb/s Schmitt Receiver Page 1
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parameier conditions ‘ symoont Lmin. I o, Jmax, . unit
i i i | | !
Coincidence dereciar J : | ; !
i i
voltage fo: : ! | .
synchcanized candition ! | Voo i — 98 I- IV
na signal candition ' ! Vg | — 15 i’ _ Y
! i !
Switching feval 1o switch the phasa | f ‘f i
detectar ‘rom fast 1o slow : I Voo 8.2 ;8.7 72ty
. 1 : i ! i
Hysteresis siow 1o fast | Voo P R - Y
‘ g : ' i : ‘
gwitching level 1o activate the i . . |
fute function {transmirer f i ‘ j
. t . B & H
. identification] : ! Voo P25 128 30 Py
' . . ; ! ' ! ! !
Hysteresis muts function ; [ Voo — : [ oy
i ; ] ; H
Delay time of mute release afrar ! | : - i
Z 3 ! 1
L gransmitiar insertion | ; ; I 300 ' us
] L i ! !
; Allowable load on pin 22 I i i 10 . zA
i ! .
' gxternai video mode | E V3o P— P 0.7 J W
; Current at pin 22 } Vg =0V ; 97 - | 18 ma
! § ; I
i Vartical circuit | note 25 i H !
; ’ |
‘[ Vertical rama generator i f !\
. ¥ ! 1
¢ Input current during scan ) - . 2 P HA
: Discnarge current during retrzce I I — l 08 - L mA
| f : g : ;
¢ Sawtooth amplitude ! ; | |
{peak-to-neak value) V2[p«p} .2 ;18 -~ i v
. A | B H
Inzerlace timing of the : { :
internal pulses ‘ ' 30 032 34 s
! ' i !
. i ] i
Vertical ourpur i : i |
! ; ; I
Available ourgur current Vg =4V Rk 5 4 & 3 F'ma
Maximum outout voltage I2=0.1mA | Vg sS4 45 - v
( : p i !
Vertical feedback input ‘> ' | l
H ; ]
Input voitage i ' ‘ i
DC companent V4 29 |33 37 v
AC component | E : i :
{peak-io-pesk value) ! Valpp) | — } 1 ' - ‘ v
out current P lg - - 112 L uA
’ N |
fntarnal precorrection to sawtocth | Aty - i3 = %
| i . i
Jeviation amolitude 50/60 Hz ! - - 2 b %
Temoerature gegendence of the i i |
amolrtuge Tamp =20°C | II !
l 35 0C i — - 1z | %
L‘__ | : |




—_— . i L i .
parametes ! conditions ‘Fsymbol | rnm.i typ.  [max, lunit

T ] i - o ; ; ;
~emparature dependance of the [ Tamp =20 9C 10 52 9C; i [

gutput signal amalitude ' ~30 d8 volume cantra! |
. ard veltage of pin 11 | ;
fixed; note 27 tVip - 25 |- (a8
3 i
Volume control ‘not2 17; see Fig8 l :
z x1ermal vontrol resistor note 17 ' Ry i - 47 -k
Suppression oulguc signak ! I ‘E
during mute condition ] i 0S5 P80 &6 ~ o8 |
L j i |
Herizental synchraenization circuit 522 Fig 9 i ; ; i ‘
| NN\ |
: ' |
Sync SEQITADN ‘ t |
Aequired sync pulsz amplitude i nate 20 P Vg ‘ 200 : 730 - ;'r“v’ !
jnput current gin 25 ; Vag 2> 5V ] P - - foa

) EVZS-‘OV wlag s -1¢ |- mA

i i |

! First contral foop | 1 :

; Holding range PLL ‘ £ Af I— ;1500 ZOOU| Hz |

o 7 ] } | A

! Catching range PLL ! saf [ 500 | 1500 | — | Rz

! ! ; |

' Centroi sensitivity <o osciilatar S nots 21 ! I see Fig.10 i

CIF input signal ac which the .‘ | !

sime canstant is switched j
{RMS vaiue) SrONg ta weak ‘Vag = 22 = mV
i : i
| I i

. Secand cancrol feop ! I :

i !

;. Control sensitivicy note 22 LAt/ | — 100 [— |-
Contral range | tq - 25 = !;5
Controliad edge l sositive J

i ! ] |
i 1
Phase adjustment i F ! i

i (via secand control loop) | [ i

" Cantroi sansitivity ; - 25 — E,LLA/,’J.S

‘ Maximurm allowed phase shift | | a - = - {uS
Horizonral osciflatar (pin 23} ;

. Free runaing frequency (R =343KQC=270F |4, — | 15625 - iHe
Spread with ifixed exiernal ‘ ; |

components i p ot - - } 4

I Frequency variation I AVo=9510 132V | afe - - 2 %

; i

¢ Frequency variation with |

tempoerature ‘ nate 27 TC Lo 1.6 | — szfOf"




CHARACTERISTICS {continued)

at

b7

parametar conditions. symoal | min. |} yp. | max. | uaip -
i ' '
Horfroneal ascitlaror |
(pin 23] {eontinued) |
Maximum freacency deviation i 1‘
at start of norizantal outpur Afgp - - 10
Frequency variation when ;
. . 3 ' . [
onty naise is received note 27 Afg — - 500
‘ Hariraneal outout |
: i
Ouzput limiting voltage Vg - — 185
Output voltage LOW sink = 10 mA Vog T - 02 |45
Maxirnum sink current I2g 10 - -
Duty cycle sutpus signal — 46 —
Rise time of output pulse o8 - 280 -
. Fall time of output pulse if — 00 —
Flyaack inpur and candcastie output | note 23
Input current required during
flyback oulse 127 01 — 2
Qutput voltage: .
during burst key pulse Va7 - —
during horizontai tlanking Vog 4.4 3
i
durirg verticat blanking Va7 P21 2.0 29
Puise width:
burst key ouise g0 Hz Ty 29 33 37
burst key pulsa 50 Hz ty 3.2 33 [ 4.0

harizental blanking puise

Vertical blanking puise:
20 Hz dividar in search window
60 Hz dividar in search window
50 Hz divider in narrow windaow
80 Hz divider in narrow window

Delay berween start of sync puise |
at the videa cutput and the
Durst key pulsa

trailing ecge 80 Hz
} rising edge
—_

flyback puise width

A 21 —
_4 17 [
— 25 —_
- 71 —
- - 2.3

|54 {81

4.7 ]

13

! lines

lines
lines
lines




— .

parameatse

—_———

Maximum sourse current

Jandwidth of demodulatad output

signai
Differential gain
Diffaranual phase
Video non-linearicy
intarmodulatiagn

=11 MHz (Blue)

f=1.1MHz [yellow)

f=3.3MHz {Rlue)

f =33 MHz vellow)

Signal-to-naise razig
V= 10 my
and of gain control range

Residuai carrier signal

Residual Znd harmonic of carrier
signal

Tuner AGC

Minimum starting paint runer
take-over {AMS value}

Maximum stzrting point tuner
take-aver (RMS value)

Maximum tuner AGC qutput swing

Qutput saturation voliage
Leakage currant {pin 3)

Input signaf variation camplete
tuner cantrol

Minimum voltage tuaer rake-over

Voltage ta switch on the X-ray
protection

AFC circuit

AFC sampla-and-Rold fswitch
AFC switch<ff current
Qutpur eurren:

Leakage currznt 3: pin 13

!cunditfons E symbol ‘ min, , tyD. F max, : unit !
‘ ‘ | i ; |
, i 17 | 10 ! - - i.‘mA |
| s' i F : s' ’
j ‘ & } 507 — i MEzl
! i : i
notz g Py i — ; 4 3 r% F
} note 8 | -2 3 I'deg.i
[ nots 3 b -2 i3 [ % i
Fnote 10 j | : ; I
\ [ 50 is0 ¢ - Ec ;
| 150 83 !~ ldm |
‘ 'S5 85 i — IldS '
g 135 a3 - 1dB !
i ! ! i 1
{note]f I | ' g | !
i { S/ 50 57 o iap |
; " S/N g0 | &2 o lag ’
| | !
, ; Viz ‘ = ! 10 ! mV J
| = ) | .
: }'Vﬁr ! - } 2 10 ] my l
| | 20 i
! ! : f :
F ’ J
! VBagrms) = 14 ) 02 | mv
i i | } |
I " | { :
 V8-g(rms} | 100 ! 150 | = | mv
Vg =3V I {max) o 4 — | — mA
s =2 mA ‘ VS(S-?() — | —_ ; 300 my
Ll = |-~ | KA
i
av; 05 2 L4 |dg
| Y - - l 1 v
| horizontal ‘
autput high ! i f
i resistance vy - - J 0.3 Vo
o
| | s
N ]
liyg |01 |- i — lma
| vig=cv I g - lo1 03 |ma [
i i 1
! o - ! - ' 2 BA




CHARACTERIS’TICS {continuead)
—_——
! paramerar

" AFC cireurt [continued)

ARC oucout
7T output voltage wing
~vailaple output curreng

- Control steepmegy

AFC guroot voltage with AFC ot
. AFC outous resisance

Measured with an inpuz signal
amplitude = 150 pv {HMS value)

Outout voliage swing

Conrral steenness

" Outout voltage snift with respece
Vi =10 mV (ARMS value)

Sound circujt
Inout limizing voitage
lnput resiszance

fnput capacitance

AM suopression

AF outpyt signal {AMS value)

AP autput signal when pin 13 s
used a5 a starting pin o
connected to Vo {RMS value)

AF output impedance
Towr! harmonie distartian

" Ripale rejestian

Outout voltage when muted
Outout level shift due 1o MUting

Signal-to-nois2 mtia

Yoltage with pin 17 disconnectag

Current with ain 11 snor
cireuited o aroung

.____m

i

i
. conditians

notes 13, 19

not2 77

note 27

naote 27

note 12

Vc{max] =-3d3

note 15

volume zontrol 20 dB;
=100 Hz
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CHARACTZRISTICS icantinuae)

carameaisr i conditions Taymoal | oming v, ! omax | oGai

v Wertical cirzuil (canunuza)

guard isvel LOW CAVe o~ Lz = v
. 1 ! i
suacg lzvel H1GH h PoAV, - 2 - ¥

NOLes 10 ne characieristics

1.

= Ly ey

&5

i 11 hes e dovale funeTon, When during switch-an a currant of 3,9 A is supalizd 3 tnig in,
IT i used 10 $IarT (12 naczaasal escillatae,

The wmain supaly can hae sa sprainad fram ing narizantal daflectian age. When no currane
$3UT3022 10 115 0in it 230 22 used 25 4 vaolume canirol.

Onosee AGT,

Theinout imoedancs n2s o22na chasen sueh fnata SAW-filter can be za0iieg

Mezsurzc with 0 d8 = 230 /.

Maastiraz 20 1D mY {34iS s 200 SYMC iNpUt signal,

So-cailen srajeciad 2270 cqing: e, with switeked damodulataor,

'Whita T0% af the o sync zmolituae,

Meazsured 2c20e2ing to e tast line illustraced by Fig.2:

* The ci."Teraﬂ:iai 53N s 2xoressad as a percentage of the difference in peak amolitudas seowesn
ine largest 2nd smaiizgt vaive r2acive ta ne suocarrier amolitude at blanking lavel,

* The :Jlr'ernrmax Jhase i3 cafined as the diffzrance in degrees petwesn the larjest ang smalless
2nase zngle. The giZzrzntial qain and ohase are maeasursd with a 0S8 signai.

This figura is vakid {or 7e camolete vigeg signal amolituda {peak white-ro- oiack); see Fig.3,

ine non- HA2AriTY is 2xoressed a5 a gercentage af the maximum deviatian of 3 luminance sgeg

from the maan st20, with respect 1 the mean HELH

The {25t 32610 and inout canditions ars ilustrated by Flg.4, The figures are measured at an

inout signal or 10 mV (3MS vatue),

Measurec with a source imosdance of 75 O

Yaur Diack . io-wiite

Jignal-ia-naise ratio = 23 log
""nfr‘msl atd =3 MHz

TNe SoUNG Cirouwit is measursd luniess otfervisa seecified) with an inaut sigrat of Vigafz0 mv

(AMSvaiuz), a carrier fregtency of 5.5 MHz 2t3 Al of 27.3 kHz a0a an AF irequency of 1 kHz.

The QL af (ne cemoduiator runad circuit is '8 zad the volume cantrol is connectad to tne UCEHY.

The rafaracce circylt MUsT e (e in suck @ way that e gutput is symemetriczl clioping ag

maximum wolume.

The i2s7 32100 is nlusc— =2 By Fig.5. The AM rejection curve (vypiczl} is Hlustrated by £ q.7.

The outout nignal is measured at 2af = 7 5 kHz and maximum valume coamral,

The ormacuiaior URea CircUit MUST B8 tuneg it minimum distgrton.

Weigneeg noise, mazsuree 2cnorging 1ot CCIR 2Ed,

Sesaiso fciz | Tha volume czn na cantrailed 9y using 2 satentiameter connectaa 1o groeundg

vaiue 10 T 2r oy means af 1 vanzole cirect woltage. [n the Jattar case tne cziatively ow inout

WTOLCAAE (TN 1) TIUST 22 lE3ken intd sccount,



T3

-

AN

The AFC contral valizge is chined By muttiolying the IF autput signal [which is aise used o
srive (M syrcaranous demacuztar) with & ratecance carrter, This refecence carmier 's oozainad
frorm TN dBMOCUiatar tuned circuif via 3 £f) egrae phase sNifTt netwark. The IF output signal
n3s 31 aSYMMENT T2l Traquenty Decomum ith resgect 1o e curiar frzguency. To avoid
aroniems cuz 1 this asymmezrnical signal the AFC circuic s ioilowed by a sample-and-nald

="
("

sircuttwiiel samalas during the sync lavel, Az 3 result the AFC outour valtage cansains no
video infarmauca, The soecifize control saeoness is wilnout using an 2xtarnal load resistor,
Tne control szeoness cacreases wwnen the AFC output is loaded with owa rasistacs Dereeen
rne woliage suooiy Ind ground,

A wary weax inout signais tie drive sigral far the AFC circuic wiil have 3 high noisz contant,
This NOISE INOUT N5 a0 asymmamical irequancy soecirum whigh will cause am offser of (ae
AFC outcut valiaga, To avo.d oroclems due (9 shis 2Fact a noteh filtar c3n b2 ouilt in o =ha
gemodulator lunsc Sircuit Tae cnaragieristios given for weak ingut signals are measured without
3 noIon circufy, it 3 3AM Silter connectza in fraac ai the iC {incut signal such that im2 inaut
signai of 2 1C 5 130 eV B MS value).

urn vzive is coratneg with 4 1.8 502 saries resisior connactsa oetweencin 17 2nd

; he dicing level can ue varied oy changing the value of this rasistor (a higher resistance
rasults in alarger vaive of the mmimum sync guise amalitude}, The slicing level is indecenasnt
ai the vidaa infgrmartion.

Frequency conarol is obtained Sy supglying a carrection current to e oscillator RC-network.
This is achigved via a resimor caynnectad berwesn tne phase | detector auigut and the osciilator
nepwork, The asoillator can be acjusted @ 1ne correc: fraguency ay:

ne i

® SNOML-CHCUIT TNE SYAC segarator Bias network [ain 29} @ the voitage supoiy.

To avoid the necessity of 3 VCR switel, the time constant af the phase derectar at STANG input
zignats is surffciently sNOCT to aatain 3 stadie picture during VCA glavoack, Ouring e varzis|
rarracs period (N2 (ime constant is aven snarter so that VOB head errors are compensated far at
N2 beginning or the scan. During weak signal canditions (information cerived iram the AGC
circuit) the time canstant is increased to oowin a good noise immunicy.

This figure is vziid far an externat load impedance of 82 ¥ coannected between cin 28 and

tre shuft agjustmenst potanricmersr.

The harizontal flyoack input and he andcastle outnut have teen combined an gin 27, The
ilvtback oulse 135 clamped to 3 lewei of 4.5 V, The minimum cucrent to drive rme secana camcrol
loopis 0.1 mA. )

The juRc:ians in-sync/out-oisyne and fransmitter identificadon have been comained an pin 22,
The zapaciiar is charged during the syng puise and discharged during the time differencs
Jerween qating and sync puise,

The vertical s@n is syncaromzea by means of a divider system, therefare no adjustimerntt is
raquires for 1ne rama gererator. The divider detects whether the neaming sigaai has a vertical
freguency of 23 or 30 Hz and carrects the vertical ampiitude.

Ta avoid screansura due 19 @ callacse of the versical deriection, a cantinuous planking tavel is
insarTad infa me @andoastle oulse when the fesghack voitage af :he verticai deflecticn is mot
wothin tne soeeiisa Hirmizs,

Thesa figures are saseg an samaied Tast,
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Signai-te-noise ratio as a function of input voltage: 0 d8 = 100 mV.
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Volume control characteristics.



L '
i
(v-; E G f a3 LYMENIOMI RO CANTiKN
i
1
S-F _ 5.7 o pnesa | siow
| Dfaze 1 tasr 51
3. .8 muie afl
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il e on - 2.4 /
T \ 13 15
| ! ran-syacrranizag condrian
!— extemal vidaq souse 0§ 0.8 mremmat viae0 source
gl NAALL TS A
—I—T"—I— NGOG MuTier Qulse
vertical
_.....J T2 I ” T3 Blanxirg
FYZreqrv0. 4
" E
l candition | COLrot sensrpvity vertical sync separazion i
i I hacizonal oscillator pulse afzer !
! ’ ;
| | T2-T71 | TI=san ;
‘ i
Vo > 57V E 1 |
§Trong signai ‘L 11.3 kHzfus i 7.8 KkHz/us 18 us f
weak signal 1.3 KHz/ps P13 kHz/es 16 us F
' |
1<V <357 Y . i |
strang signal C it 3 kHZ us ;7.8 kHafps 18 us
weak signal L 11.3 kHzfus P78 kk2/ps 16 15
| ] .
Vosy < 0.7V i 11.3 kHe/ps i 7.5 kHafus 16 us |
1 41[

- Swircittng levels coincidence getector,



Reverse breakdown voltage (type) 250 v

Rise/Fall time (V) 17n3
(90 V) { ns
Operating temperturs -40°Cto + 100 ° ¢

Fiber Optic Cable

50/125 1Im Teminalted Optical Leads

anvasusudu e

Lengths of LSOH polyethylens cozted fiber optic cabie having 50 UIm core
diameter , 125 Um cladding diameter and an overrall cable diameter of 3.2 mm
Terminated at each end with 9 mm SMA connecters. Numencal aperturee 0.2. Attenuation
(8200m) 3 dB/km tvp., 4 dB/km max. Bandwidth 400 Mhz/km. minimum bend radius 3.

. . . 7 s
mm , maximum tensile [oad [00N. Operating tempecature rang -15 - C to + 60° C
Note 1 This caber is not suitable for use with RS in line connectors.

Caution : Do not exceed the minimum bend radius.

iS.S M=l
length {m) stock no.
20 361-250

i 361-275



High power amizer
(a) 30/1235 um class 100% min (-20dBm)

(b) 200 wm 2.C5. 160u™ wmia (-3d3m)

SMA/ST DetactorsiRaceaivers
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Supplied to KS by Hopevwell optoelectronics
A wide range of znalouge and digiml reesivers degigned o matcd Gie low and bigh power

£rITeT

50 MHz PIN Diode
A planner siicon PIN diode opacily aiigned in SMAJST housing,siter bulkhezd or PC3
moundng T5e device feaumes low janden cipacitancs {ast response iod cam e used it upto

30 MHz The acuve devics is an SFD53022-002

Peak specmai respanse {iDy.) 350nm
Poak respeasivity 350nm (20um) 03545
Dark cummant (max) ina

i Capacitznes 2leF




SMA/ ST Emitters/ Transmitters

supplied to RS by Honeywell aptolectronics

A mange of GeAlAs surface smicdog LED, cpteally alined iz zitherr SMA or ST aousings

ofiering PC3 or bulkhead mountng optens. The devices are designed (0 provide dirser

connecdon 10 e {4 Fange of termmmziad {ioer opde leads or any otherr compazble SMA or

ST connector. The 28tve device is :q BEEL070 and is selected for oumut pawer.

Absolute max raings
rorward currene [ 1C0mA
Reverse voltage VY, (ar 10 1a) v
Coeratng entoeranoe range <0°C o - 100°C
Optoelectronic characteristics ar 28°C
min typ- s
V., at = 1C0maA { 1.8V 1.3V
feak emisdon wavelzngth 2:0nmr
GF = 100ma)
Spectal bandwidih Z0mam
Response Sme L Lias 3nas !
| (Toe = 100maA L Sos iOns
Lannca power=
low pgower smiges
‘
; (2} Z0/1Z5 um giass oW o (-254Bm)
'



ZNZQIS,A, ZNQQTQ,A QNQQQT,A(SJUCON}

w2222, A, 2n5581, 25582

NPN SILICON ANNULAR HEARMETIC TRANSISTORS

Cowndely uied Uindystry Standacd” transistors fer appiicalions
s mecium sseed seitcnes and as amoliliers lrom audio 1 VHF
fraquencies,

& OC Current Gan Specified — 1.0 to 500 made

o Low Canecior-Emiiter Sawration Voltage —
Y2y B IC * 500 mAdc
= 1 £ Vde (Max) — Man-A Salfiy
=10 vde (Max) - A-Sutfix
o High Current:-Gain-3 andwidtn Product —
Fp o= 250 MH ! (Min' & Ig =
= 300 Hz (Min) @ i1 =

20 mAde ~ All Types Excent

20 mAde — IN2219A INIIT2A,
IM55382

o Complamenes to PNP 2MT2904 A thry ZN2907 A

o JAN/IANTX Avalanle fare all devicas

SELSCTION GINDE

i Darmitenirie
Weea | nEe
Cormicu Ig 10 mage Ig = 150 made | Ig = 500 made
Ty Vealt MMz My Pk aom
NZ2t8 Wit ]

5 TO.
NTIg i 100/100 o o
™ I 10/120 b}

2 1
™72 i 1001 300 0 J 5i's
5531 ) 20/1720 =
E [ 4 O-AS
mNe53T | g 1007350 ) T
NTIiRA | ‘ 401179 25
~z215a | 0 100300 wa -
™HZIA /120 5 .
TT22A | % I 100/300 «a G

TMAXIMUM RATINGS
22218 | ™22184
! NI219| INIZ194 | INESEY
| Rt Srmboll iz | mnazatal awessz | e
i ™NETIIZ| 2NIZZIIA
Caikrcrer € mimer Voitage Veoen 2Q “0 40 Yo
Collemzor 3ate Voritsge - Esl 5 75 Ve
Emarrer- 3awe Voilage Vog ot EN:] 3.0 9.0 Woe
Callector Current ~ Cannnuout Ic | o0 | g 3007 maAse
= i
2M7718 8 INzrz 1 A 2Ms 581
INZI19.A] INITZZ A) INSREZ
Tota Dmwcr Diuncatian® 74 - 89 | pg I a8 2.5 f as e
Terate soove 2597 1 I sz .13 133 | e
TOUM Crrtr Drsuicaton & T o 7290 oyt za L= B o
Serave e 157C : = 12 | 1143 | e
t Coeratng ane Siocage Sincnuon f u'J_.',[q +Z3 ta ~Z00 e i
Tercerature A ange - i 'L
I
vt JEDEC Aagiateseg Cars.

T Moformie Guedettee v Diate in Addinian 1o SEDEC Awyrainrnd Dutn

NPN SILICON
SWITCHING AND AMPLIEIER
TRANSISTORS

Ca5E It (%)
To-8
INTTIDA
ELEF AL WY

r CASE 7211
X L! R ro-18
—; [ L / TM2221,4
| 27224
1~ =
S, .V
: :
Lo
Il\‘ i
L2 ) o
Lo R R 1+
- ~
£asE 28
Toas
FOLET B

Iv582 ',.//

]
b

Thescaecie JEQEC mqeired
InTa N b A Oy




ZN2218,A,2N2219,A, 2N2221 A, 2N2222 A, 2NB581, 2N5582

"SLECTRICAL CHARACTERISTICS [Ta = 259C uniess athe wie noted)

continued)

Charsciariiie [’ Symbal Miny Max Umnirt
OFF CHARACTERISTICS
Collecrar-Z mimar Brrakdown Vol lage 3z Vde
e = 10 mase, 1g =0 Nar-a Suffix 30 -
A-Sultie TNSERT 2NE387 40 -
Callecior-Sasa Areaxcawn Yaltage V3o Ve
e =10 uAce. Ig = 0) Nagn-A Suftiz e} -
A-Suffiz, INS531,2M5582 73 -
Emucter- 3o 3regugawn Voltage 2Vecapg Ve ]
e =10 wAade, lg « @) Non-A Suffix 5.0 -
A-Buffie, JNGRRT INERF2 5.4 -
Callectar Cotait Curreng lcex tAoc
Mag 7180 Ve, Yo g 0.0 = 3.0 vt A-Suffix, IM5531,2N5582 - 0
Callewtar Cutntf Current fof:Ta) sAdc
Vg = 30 Vae. 1 = 0 MNon-A Sulfiz - a1
Ve = 80 Vae, lg ~ Q) A-Suftin, IN5581.2N5582 - aai
Vg * 58 Vae lg =8 T4 = 130°C) Non-A Suffia | 10
Vg =80 Wde, 1g =0, Ty = 1509C) A-Sutfiz, JN5581,2N5582 - e
Emicter Curott Curreng Iz 30 AAdE
Weg =10 Wde, o =0l A-Sutfix, 205587 2NSEET7 - 19
Base Cutoff Currant g naoc
Wez = 5 vee, Veq(gre) = 3.0 Vdel A-Sutin - 20
QM CHARAGTERISTICS
QC Currenr Gain ez —ﬁ
f1e « 0.1 mage, Yeg « 10 Vag) INFITIE A INTIZT A INSSEYLT) 20 -
INZ219AINZTZY A 2N55821T) 35 -
flg « 1 0 mage, Vg = 10 Vdc) TN2Z18.A INTZT1 A 2NSSBT 8 -
INZ219.A INZT22,A,2N5582 30 -
lg * 10 made, Ve = 10 Vde) INTZIBAINTTZI A ZNS5AT LT 35 -
INTZ19.A,IN 72774, 2N5582(1) % -
{lo = 10 mAde, Vgg = 10 Wdo, Ty = 559G INTITEBA INZZ2TA,INS531 15 -
2MZTI5A, 2N F24 INGSE2 a5 -
g = 180 maac, Yeor o= 10 veclil) INT218 A INTIZ1 A INSSE 40 120
IN2219 A INT222,A,ZNS5B2 100 309
Tz« 158 made, Ve = 1.0 vaclill INTZ1BA INTT21 4, INS5TT 20 -
IN2TUFA INTI22A 2M5587 50 -
Hg « 500 mage, Yeoe = 16 vdeiil) INIZI82NZIT 20 -
INZZ19.2N2772 30 -
ANITEA INTIITA, ZN5581 3 -
I TVNGA IMTITV2A.2N5582 20 -
Collecror-Ertier Saturation Voltage! 1) VCE teat) ¥de
g = 150 mAoe, Ig * 13 maaoc) Non-A Syifix - 0.4
A-SuMix, IN5531.INS582 - 2.2
(g = S mace. Ip » 50 maoc Nen-a Suffix - v
A-Syffix, ING551,2N5582 - 'a
Sase-Emirter Saturation Voitagei ) Vagisal Vot
g = 158 mAge, Ig « 15 maac) Noma Sulfix 0.6 2.0
A-Suftix, IN5581,2N5332 2.8 1.2
1o = 300 maAde, ‘g = 30 mAage) Noo-d Suffis - 24
A-Suifix, 2NS581 INSSEZ - 10 J




ZN2218 A, ZNZ219 A, 2N2227 A, ZN2222,4, 2N5581, 2N558 2 (continued)

s ECTRICAL CHARACTEHISTICS (Continueal

[symw [ Min

Ut _}

Charmctenine Max
S ALL-SICNAL THARACTEAISTICS
|Cutrent-Gun~3angwnctn Producti! [ Mitz
I itg = 20 manc, Vog v 20 Vde, | = 100 Mz} All Tyges, £xcaot 150 _
f 2NTZ10A INT7224,20 5582 e -
[Gutout Capaciancel N Con - 30 af
| IWeg e 30 Vor lg # G f 2 100 k)
iapgut Caasciiancer 3} Cia aF
fWza = 0.5 Yanlg =0 !« 100 kHz) Non-A Sultiz - 20
A-Sulfix, 2M5581.2N5587 - 5
Elnnu: |mpeaance hig { % am—s
[ {ig"1.0maoe. Yoz w10%oe { = 1.0krz} INZ2IBA ZN2TI1A INS3E) 1.0 18
INTITSA 2NTTI2A INGSETZ o 3.0
o= 10maag Yoz 410 e, Fe Dk IMTIIBAINTIIIA, INGSEY 2.2 1.3
INT2ISA INTII2A TMSEAY 0.2% 1.79
Voitage Feectecs 2a00 Pre i x 1™
o a1 0mAge Yoz 2 10 Vae, F e 1.0 exrz) INZ218A 2N22I1A 2NS581 N 5.3
INIITYA INZI22A INGEESD - 3.¢
e = 10dmaae, Vez = (0 Vde, t =1 O%Hzl INTITIBAINIITIA 2NSEEY - 2.5
1 INZZ19A.IMZII2A . IN5582 - 20
Small-Signad Carrent Gan LT -
(o= 1.0mape, Yoz = 10Vae, 1.0 xHz) INTITRA,IN2ZI 1A 2NTSS 30 150
INTZ194, IN2IIDA ZNS582 39 3ca
(e =10 mace, Yoz 1 10 Wae (=1 D kel 2MZTIBAZMZIITA INSIRT = 00
2M2219A INTII2A 2NESE2 i 3 375
Qurgut Admima~ce i Poe e
o= 1.0maoc, Yog " 10 Voe, = 1.0 %Hz} INTZIBAZMZTITA INGSES 30 g
INZZISA INZIITA, 2N 5582 5.0 35
g = 10mAge. Yog = 10 Vde, f = 1.0 kHz) INTZIBAINZIITA INSSED 10 100
INTT194 INITIIA INGSED Z5 J0a
Callecior-Base Time Constant g G =
flg = 29 mAde, Yrg = 20 Ve, = 31.8 MH7) A-Suffiz, JNSEH1 2N5582 = 134
R,
Noaise Figuse HEF 23
(b = 100 whoe, Voz = 10 Yoe,
Rg=10%o0hm = 1.0cH7) INI2T9A INZITIA - 4.0
SWITCHING CHARACTERISTICS (A Sutiz, ZNS581 and 255321
[Delau Time g - 1c ns
' Wie = 3 Vag, Vggigpp = 0.5 Vde,
] Ig* 150 mAde. gy = 15 mAaoc)
£ {Figure 14}
!-’-l'ru Time ty - 19 ns
Starage Time i - 225 Ay
Vee « 20 Vee, Ic = 150 maasc,
Igt =laz = 15 mAcc)
[Figues 15) |
(Al Time 1] ! - 5 Lt
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SWITCHING TIME CHARACTERISTICS
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