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ABSTRACT
This project refer to theory and experiment Of fiber optic demonstate system consist of
- Fiber optic line theory
- Light source theory
- Several signal transmission theory
- Experiment of fiber optic system
These information for experimerit several circuit of fiber optic demonstate system and

trend to study to design circuit to transmission data infiber optic system
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31" 5.5 LED Driver And Preamplifier
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. If = (Vce-Vd1)/R1

= (10V-1.7V)/330

If = 24.84 mA

. P=VdI*If

= 1.7%¥24.84 mA

= 4472 mW
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TIME/DIV
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4.31dya TP1 uag TP2 MuAAL

HlaV  i2.%4V Aat 20.07as
A 17at 49.B1 H:
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VOLTS/DIV JTTIII ¢
TIME/DIV._-0.05 v

166 . 8sy Aalt WETwm
A 17t 49.81 W
1

VOLTS/DIV__ 5 ms

TIMEDIV__ 5 v
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HaMINARLY IN3033 NRZ mnnziin
2. VR4 = 3.8 V, If = 3.8/47 1oy = 0.08 mA
3.TP1 =57V
TP2=05V
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CHiaVv 105.8w0 A at) 8.9
A 17at<],.0R6 KNz

VOLTS/DIV. | 0.5 .ms

TIME/DIV. 005 v

tHia¥ €1.%00 Aat 0.5
A 178t |.026%xH

VOLTS/DIV__ 0.5 ms

TIME/DIV__1 v
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VOLTS/DIV_. ' 0.2/ ms.

TIME/DIV__ (1 v
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Han1inaaed AN FM CARRIER

2. jUdyaunu 4 uaz 3 Yea IC(566) MUAIAY

VOLTS/DIV- - 0.005_ms.

TIME/DIV_. ~ 0.5 v

VOLTS/DIV__0.005 ms

TIME/DIV__ 0.5 v
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VOLTS/DIV _ 0.005_ ms.

TIME/DIV_~ 0.5 v_

?at €. 000
A 17at 1.6PQxi:

VOLTS/DIV__ 02 ms

TIME/DIV___0.05 v(chl)

TIME/DIV___ 1 v(ch2)
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WNaN1INAaol ﬂ]‘i!!ﬁﬂﬂﬁﬂﬂ]‘ﬁz FM (FM CARRIER DEMODULATION)

3. TP8(chl) itag TP9(ch2)

CHI~ CHz~
8.2V

gy Spus
et g s N TR S RS BBy e

VOLTS/DIV. 0.2 ' v(chl)

VOLTS/DIV.. "1 v(ch2)

S

TIME/DIV_. 0.005 .

4. TP9(chl) ttag TP10(ch2)

cHi~ | o~

VOLTS/DIV 1 v(chl)

VOLTS/DIV__ 5 v(ch2)

TIME/DIV___0.05 ms
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5. TP2(chl) ttag TP15(ch2)

VOLTS/DIV_. - 2 -v(chl)
VOLTS/DIV. - /2 ' ‘v(ch2)

TIME/DIV__ ~ 0.01

el

6.4TP13

VOLTS/DIV__ 02 v

TIME/DIV__0.01 ms
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7. input YDY IC (566)(chl) , TP3(ch2)

VOLTS/DIV__ 0.1 _v(chl)
VOLTS/DIV__ 0.5 . v(ch2)

TIME/DIV. 0.5 ms

8. TP8(chl) ttag TP9(ch2)

VOLTS/DIV__ 0.5  v(chl)

VOLTS/DIV__ 0.5 v(ch2)

TIME/DIV__ 0.5 ms
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9. TP9(chl) ua& TP10(ch2)

VOLTS/DIV_ 0.5 v(chl)

YOLETS/PLV: " /511

_v(ch2)

TIME/DIV. 0.5 ms

10. TP10(chl) tiag TP11(chl)

VOLTS/DIV__5

v(chl)

VOLTS/DIV__ 5  v(ch2)

w

I

TIME/DIV__ 05 m



11. TP13(chl) ttae TP14(ch2)

VOLTS/DIV. - L. v(chl)
VOLTS/DIV I v(ch2)

TIME/DIV_ 0.5 ms

12. INPUT(chl) ttag TP14(ch2)

VOLTS/DIV___0.05 v(chl)

VOLTS/DIV__1 v(ch2)

TIME/DIV__ 05 ms
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HAN1INAABY NIHANANUAIIVDINAS

NORLESHIYY / TS\ 3

TIME/DIV_. 0,005 ms

VOLTS/DIV . 5§ ¥

TIME/DIV__0.02 ms
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VOLTS/DIV=_ 15 = ¥

TIME/DIV. . 0.02__ms

VOLTSDIV___ 05 v

TIME/DIV__ 0.5 ms
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SIECOR/OPTICAL CABLE

Preliminary Information

SIECOR® FAT FIBER™
CABLE (144)

A SERVICE OF SlECR :

SIECOR 144 Fat Fiber cableis a
lightweight, all-glass fiber optic

cable designed for use in avariety of

applications. It is optimized for

distances of 200 to 2000 meters. The

flame retardant SIECOR 144 Fat
Fiber cable can be installed inin-

dustrigl, process control, computer
and wired office applications. Since

this product has the strength, flex-
ibility, and general handling
characteristics found in miniature

coaxial cables, it can be used in the

same environments without EMI|
and ground loop problems.

Fat Fiber Cables

Reliable High Performance

Systems Possible
Low cost sources and detectors

* Stable transmission
performance '

e High numerical aperture, large
core forimprovad cougling
efficiency

* Straightforward transmitters
and receivers

« Commercialiy available
connectors

Excellent Environmental

Performance

* Wide operating temperature
range

e Flame retardant to meet safety
standards (passes UL YW1
vertical flame test)

Convenient

e Easily strippable outer sheath
and fiber buffer

* Easily installed — small,
flexible, but rugged

Product Number
144

CABLE PROPERTIES

SIECORIOPTICAL CABLE‘préduct number
Number of fibers ¢

Maximum att enua!.on @ 850 nm
Minimum bandWIdth (-3dB) @ 850 nm

Installation and use

Operating temperature range, installed
Maximum tensile load for installation
Minimumbend radius for installation at 300 N
Maximum tensile load, long term installation
Structural cable strength

Additional data

Cable: Qutside diameter, nominal
Waeight, nominal

Fiber: Core diameter, nominal
Cladding diameter, nominal
Coated diameter, nominal

Numerical aperture
(100% short length), nominal

1

144

10 dB/km
20 MHz-km

-20t085°C
300N*
5cm

50N

1500 N

3.0mm
7.5 kg/km
100 ym
140 ym
950 ym

0.3

For additional information contact:

“One Newton = 0.102 kgy = 0.225 Iy SIECOR/OPTICAL CABLE
Duplex version (244) aiso available. Four Eighty Nine/Hickory, N.C. 28603
Telephone 704 322-3740
Telex: 800546
Cable: SIECOR

144P (S/81CP)

Printed In U.S_A. SIECOR and FAT FIBER are registered trademarks of Slecor Corporation.



MOTOROLA
ca SEMICONDUCTOR

" TECHNICAL DATA

Fiber Optics — FLCS Family
Photo Detector
Diode Output

... designed for low cost, short distance Fiber Optic Systems using 1000 micron core
plastic fiber.

Typical appiications include: high isolation interconnects, disposable medical electron-
ics, consumer products, and micreprocessor controlied systems such as coin operated
machines, copy machines, electronic games, industrial clothes dryers, etc.

e Fast PIN Photodiode: Response Time <5 ns
o ideally Matched to MFOET76 Emitter for Plastic Fiber Systems
e Annular Passivated Structure for Stability and Retiability
o FLCS Package
— Inctludes Connector
— Simple Fiber Termination and Connection (Figure 4)
— Easy Board Mounting
— Molded Lens for Efficient Coupling
— Mates with 1000 Micron Core Plastic Fiber (Eska SH4001)

MFOD71

FLCS FAMILY
FIBER OPTICS
PHOTO DETECTOR
DIODE OUTPUT

"t\ o~

K ..1': :
e
<Y,

CASE 3638-01

PLASTIC
MAXIMUM RATINGS (Ta  25°C uniess otherwise noted)
Rating Symbol Value Unit
Revarse Voltage MFQD N ViR 100 Volts
Totat P;:;Tb;;;:p;;o; P fa 25C Pp 150 mwW
Derate above 25°C 2 mwrC
Operating and Storage Junction Temperature Range T Tsig -40t0 +100 *C
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Dark Current (Vg : 20V, R 1 .b:;m Ta —25_(—:_ B) = “l.o - 0.06 10 nA
Ta 85C - 10 -
Reverse Breakdown Voltage (Ig 10 Al VigIuR S0 100 - Volts
Forward Voltage {lg = SoﬁmA) 7 —\7; - — 1.1 Volts
Series Resistance (Ig = 50 mA} Rg - 8 — Ohms
Total Capacitance (VR : 20V, f 1 MH2) Cr -— 3 — of
OPTICAL CHARACTERISTICS (T4 25°C)
Responsivity (VR =-;_VT_F”i.g:;e‘Zl il R 0.18 0.2 — AW
Response Time (VR = 5V, R = 501l Yresp) - E) - ns




MFOD71

TYPICAL COUPLED CHARACTERISTICS

JAVELENGTH 1nmi

Figure 1. Relative Spectral Response
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Figure 2. Responsivity Test Configuration

The system length achieved with 3 MFOE76 emitter and
various detectors, using 1000 micron core plastic fiber
{Eska SH4001 or equivalent), depends on the LED forward

I I

T [ S B [
O e I i !
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N
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FIBER LENGTH iMETERS)
Figure 3. Detector Current versus Fiber Length
cureent (If} and the responsivity of the detector chosen.

Each detector will perform with the MFQET76 up to the
distances shown below,

1FQD7! J—] l I

=180 /<

MFOOT2

|

MFODT3

100 mA

MFO075 1

MFQD7! l

WF0072 l

MFOO7)

MFODIS

| mr007:
5| MeOOT2 1
of MFo013

MFCOTS

1§ LED INPUT CURRENT 1miA)
50

MFQD71 PN DIOCE
MFQOT2 TRANSISTCR
MFQ073 DARLINGTON
MFOD75 LCGE

3 ] B 30 30 60

)i 10 20

| FIBER LENGTR METERS)
Figure 4. MFOE76 Working Distances



MFOD71

CROSS SECTION OF FLCS PACKAGE TERMINATION INSTRUCTIONS

———

1. Cut cabte squarely with sharp blade or hot xnife,

s “::L(;c;:‘,‘.a e N 2. Strip jacket back with 18 gauge wire stripper (o expose
e 5"./\/,»7« N Aﬁ:( 010-0.18" of bare l‘uhe( core.
//-,. e '\;\_x: 'S Avod nicking the tiber core. -
wowess [ e e et v e s e
HOLE , DEVE ’7/‘"‘4‘5\“!"’“”' DG m;lt;:,d Iebr:soins‘lide'the device pa‘::kage. ’
%Y £ _"v‘;(‘d’(("‘«'.\ N SRR Screw connector locking nut down to a snug fit, locking
7/ Hoaatry , ) WEO0CHG WIS the fiber in place.
" <

T

Figure 5. FO Cable Termination and Assembly

INPUT SIGNAL CONDITIONING
The following circuits are suggested to provide the desired forward current through the emitter.

5y
MFOEYS .5V
~
N
Ry AL
SARE Y3
) i
m 33t b F- L. —':._..J_ m 19¢ MFOETS
w IR i 1oma | 300 i Y NI904
! somaA 56 ~
! C100mA 27 ~
=ty TPy LR A
v
NONINVERTING INVERTING

Figure 6. TTL Transmitters

OUTPUT SIGNAL CONDITIONING

The following circuit is suggested to take the MFOD71 detector output and condition it to drive TTL with an acceptable
bit error rate.

N -

MFQOT?

jait
oyTPLT
SENSITIVITY
ADSUST
s @.Q1 NGO
K Ut MC32024

1 MMz PIN RECEIVER

Figure 7. TTL Receiver
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TECHNICAL DATA

Fiber Optics — FLCS Family
Visible Red LED .

This device is designed for low cost, medium frequency, fiber optic systems using
1000 micron core plastic fiber. It 1s compatible with Motorola's wide vanetly of detector
functions from the MFOD70 series. The MFOE76 emptoys gallium aluminum technology.
and comes pre-assembled into the convenient and popular FLCS connector.

e Low Cost

Very Simple Fiber Termination and Cannection. See Figure 9
Convenient Printed Circuit Mounting

Integral Molded Lens for Efficient Coupling

Mates with 1000 Micron Core Plastic Fiber, such as Eska SH4001

* Tt R bk e TR At RS RIS

MFOE76

FLCS FAMILY
FIBER OPTICS
VISISLE RED
LED
660 nm

&:a" K
CASE 363B-01
MAXIMUM RATINGS
i Rating . Symbol ! Value Unit
Reverse Voltage VR i H Volts
Forward Current — Continuous : Ie ! 60 mA
Forward Current — Peak Pulse 13 I 1
Total Power Dissipation » Ta  25.C 11 PO : 132 bomw
Derate avove 35 C ! | 2 I mw<
Ambient Operating Temperature Range ’ Ta i - 4010 -100 }l C
Storage Temperature ) Tstg i -40to - 100 |
Lead Soldenng Temperature {2} \ - ; 260 C ~
Notes: 1 Measured with device sotdered :ato 3 typicat pnnted Circunt board
2. 5 seconds max, 1 16 nch from case
kB
a4
) PHOTQOYNE | FEKTRONIX
10 PHOTGOYNE ' — » | METER o T
mA f_y - = 1 METER 88 XA = mAlE[ = h_c__]sooxfn WITH
WITH 150
- ESKA SHe001 TA24
I = INTEGRATNG {our OPTICAL | prug 1
ESKA SHA001 v N
SPHERE 4 00 '‘NAVEFORM
our > ANALYZER

Figure 1. Power Launched Test Setup

Figure 2. Opticat Turn-On and Turn-Otf Test Setup




MFOZE7o

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)

Characteristic | symboi Min Typ | Max Unit
Reverse Leakage Current (VR = 3 V) ' n - 100 - nA
Reverse Leakage Current (VR 5 V) ! R - 10 H 100 nA
Forward Voltage {Ig 60 mA) Vg - 1.8 2.2 v
H Temperature Coetficrent of Forward Voitage Ave —_ -2.2 4 —_ mViX
i Capacitance {t - 1| MH2} [of -— 50 i - of
OPTICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)
Characteristic Symbol Min Typ . Max Unit
Peak Wavelength {ig = 60 mA) 0 - s6a | - am
Instantaneous Power Launched (Ig 100 mA, Figure 1) ! pL 200 540 1 - uw
Optical Tuen-On Time {Figure 2) : ton r - 200 - ns
Opucal Turn-Off Time (Figure 2} ) tont XL — 150 — ns
Hait-Power Electrical Bandwidth (1) dwe ! —_ 6 - MHZ
{1} 1g = 100 mA pr-pk, 100% modulation
TYPICAL CHARACTERISTICS
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P IKSTANTANEQUS POWER LAUNCHED INORMALIZED;

MFOE76
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Figure 7. Instantaneous Power Output versus
Ambient Temperature

The system tength achieved with a MFOE76 emitter and
various detectors, using 1000 mucron core plastic fiber
{Eska SH4001 or equivaient!, depends onthe LED forward
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current {Ig) and the responsivity of the detector chosen.
Each detector will perform with the MFOE76 up to the

qistances shown below,
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TERMINATION INSTRUCTIONS
1 Cut cable squarety with sharp blade or hot knife.

2. Strip (acket back with 18 gauge wire stripper o expose

0.10-0.18 of bare fiber core.
Avoid nicking the fiber core.

(%)

molded tens inside the device package.

Screw connector locking nut down to a snug fit, focking

the fiber 1n place.

insert terminated hiber through locking nut and into
the connector until the core tip seats against the

Figure 10, FO Cable Termination and Assembly
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2N3903 siicon)
2n3904

& Low Capacitance — Cqp = 4.0 pf (Max}

NPN SILICON ANNULAR TRANSISTORS

... designed for general purpose switching and amplifier applications
and for complementary circurtry with types 2N3905 and 2N35906.

® Collector-Emitter Breakdown Voltage —BVCgQ * 40 Vdc (Min)
® Current Gain Specified from 100 uA to 100 mA
® Complete Switching and Amplifier Specifications

NPN SILICON
SWITCHING & AMPLIFIER
TRANSISTORS

Wi

c
*MAXIMUM RATINGS /T :‘ {
Rating Symbol Value Unit SEATING < o T 1 | . l
PLANE i
Coltector-Base Voitage Vea 60 Vde x
Collector-Emitter Voltage Vceo 40 Vvde 0 - "—J
Emitter-Base Voltage Veg 60 - Vde = lt—LL
Collector Current —~ Continuous ‘e 200 mAde Q
Total Power Ditsipation @ T « 25°C ?o 150 mw ‘I I.— l
Derate sbove 25°C 2.8 mwree
Total Power Disupstion @ T = 25°C Po 1.0 Watts w s 8
Derste sbove 25°C 8.0 moC --l LTT
s
Junction Operating Temperature T 150 °c “:l';" |' emTTER
R T - 1 °c 7 8ASE
Storage Temperature Range stg 55t0 150 1 caLiecTon
THERMAL CHARACTERISTICS MILLIMETERS INCHES
— - Ditd | WIN_| MAX | MIN | MAX
Characrevistic Symbol Max Unit A 7450 | 5706 1 0175 | 0705 |
T harmat Rcﬁﬂlﬂé‘. Junctron to Ambient Rg,aA 87 ocw g 3 ;%_ ; ;g - g :;z 'fg
A 1 ocw D | G407 | 0533 (0016 [F]
T hermal Resistance, Juncton to Case 0:C ) - 3 T =
R A
*Ingicates JEDEC Aegrsterea Data T f TS0 T —a—'*g—:ﬂ 3055
N - 1270 § - 0030
[d 150 - 2% -
Q 430 - 13 N
R 410 2570 09 0 10%
S 03 | 75§70 (0080 | 0105 ]
CASE 29.02

1092




2N3903, 2N3904 (continued)
*ELECTRICAL cHARACTERlST'CS (Ta 2 25°C unless otherwise noted)

[ Characteristic [Fig. Ne. [Symbol [ Min [ Max [ Unét ]
OFF CHARACTERISTICS

Collector-Base Breakdown Voltage . BVCBO Vée
b (1o < 10 uAde. 1y < ) 60 -
4= Collector-Emitter Breakdown Yoltage (1) BVCEO Ydc
i} {1y s 1.0mAde, I+ 0) . 0 -
C B
. ﬁmmer-suc Breakdown Voltige . BVEBO Vde
(1. » 10 pAGe, (. ¢« O} 6.0 -
E C
Cotiector Cutoff Current (CEV s nAd:
(Vag.r 30 Ve, Voo gy * 3.0 Vo) .
Base Cutotf Current KBEV s aAde
(VCE » 30 Vdc, vEB(ol() + 3.0 Vde) -
ON CHARACTERISTICS
OC Curreat Gain (1) 15 LT -
(lc s+ 0,1 mAde, VCE :+ 1.0 Vac) 2NI903 20 -
IN3IS04 0 -
1.« 1.OmAce, V., - 1.0 Vdc) 2NI903 35 -
5-9 ce IN3904 0 .
(1. + 10 mAdc, VCE - 1.0 Vde) IN3IS0I $0 150
< 283904 100 300
(1o + S0 mAGe. Vg + 1.0 Vo) 13903 30 -
INISO4 60 -
(1. + 100 mAde, V.o + 1.0 Voc) IN1903 15 -
¢ CE 243904 30 :
Coallector-Emttter Sacturatton Voltage {1} 16, 17 vCE(nl) '
(lc = 10 mAde, 15 2 1.0 mAce) . 0.2
(1. * 50 mAde, lg * 5.0 mAde) y . 0.3
- Base- Emitter Saturatica Yoltage (1) 1 Y 8E(sa) - Vae
(lc = 10 mAoac, la * 1,0 mAdc) 0.65 0.85
(lc = 50 mAde, [B + 5,0 mAde) - 0.95
SMALL-SIGNAL CHARACTERISTICS
Current-Gain-— Bandwidth Product 'T MHz
(lc + 10 mAde, VCE 220 Vde, [ = 100 MHz) 2N3$03 2%0 - o
INI904 300 - o
Output Capacitance 3 <.‘ob pF
(Vop * 3.0 Véc, [ 20, £+ 100 kHz) - 4.0
laput Capacitance g 3 C‘b oF
(Vg * 0.8 Voo, o+ 0, (2100 kHz) - 8.0
tnput {mpedance 1 n‘ Xk ohms
(lc 2 1.0 mAde, VCE + 10 Voe, (s 1,0 kHz) N0 © 0.5 2.0
2NI904 1.0 10
Voltage Feedback Ratio 14 n X 10-4
(lc s 1.0 mAac, vCE » 10 Vde, ( = 1,0 kHz2) INI03 '€, 0.1 5.0
2NIS04 0.5 3.0
Small-Signal Current Gan 1 by -
{l. * 1.0 mAde, VCE v 10 Vae, { « 1.0 kHz) 2NIS03 . - 50 200
h INI04 100 400
Cutput Admittance 12 LY wmhos
(g * 1.0 mAde, Vop * 10 Vde, [ + 1.0 kHz) o 1.0 0
Nowse Figure 9. 10 NP 4B
(lc 4 100 uAde, ch + 5,0 Vac, Rs s 1.0 x ochmg, N300I - 8.0
£+ 10 He 16 15,7 RHz) W34 - 5.0
SWITCHING CHARACTERISTICS
Delay Time . (Vcc + 3.0 Vae, vBE(oﬂ) :+ 0.8 Ve, 1.8 l1 - 3 ns
Rise Time fg * 10 mAde. 1y, = 1.0 mAda) LS8 t, . 3 as
Storags Time . . 283903 2.1 t - 173 ne
(Vcc 3.0 Vac, lc 10 mAde, 283904 [y . 200
Ty, # 0.+ 1.0 mAde) r
Zall Time Bl 82 1.8 t[ - S0 na
(1) Pulse Test Pulse Width « 300us, Duty Cycte » 2.0%,
*Indicates JEDEC Reqistered Data .
FIGURE 1 — DELAY AND RISE TIME FIGURE 2 ~ STORAGE AND FALL TIME
EQUIVALENT TEST CIRCUIT EQUIVALENT TEST CIRCUIT
300 A3 —ey -— +30V < <0us—i b jom .
DUTY CYCLE = 2% = +109Y OUTY CYCLE = 2% 103V

-Q5Y |
< 1.0 aged -

-3

T o,

*Total shunt capacitance of test 1'g snd cONnnacIors
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SEMICONDUCTORS

O 80X 30912 « PHOENIX. ARIZONA 85036

MO0C3009
MO0C3010
MOC3011
M0C3012 .

OPTICALLY ISOLATED TRIAC DRIVERS

These devices consist of gallium-arsenide infrared emiting diodes,
optitally coupled to silicon bilateral switch and are designed for
applications requiring isolated triac triggering, low-current isolated
ac switching, high electrical isolation (to 7500 V peak}, high detector
standoff voltage, small size, and low cost.

® UL Recognized File Number 54915

MAXIMUM RATINGS (T = 25°C unlass otherwise noted)

OPTO
COUPLER/ISOLATOR

PHOTO TRIAC DRIVER
OUTPUT

250 VOLTS

— Rating [ symbot [ Vaive [ Uit |

INFRARED EMITTING DIODE MAXIMUM RATINGS .

Reverse Voltage VR 3.0 Voits

Forward Current — Continuous g 50 mA

Total Power Dissipation @ T4 = 25°C Po 100 mw
Negligible Power in Transistor
Derats above 25°C 1.33 mw/°C

OUTPUT DRIVER MAXIMUM RATINGS

OffState Output Terminst Voitage Vpam 250 Volits A a STYLE 6:

On-State RMS Current Ta = 25°C | 'T(AMS) 100 mA PN 1. ANODE
{Full Cycle, 50 10 60 Hz) Ta = 709C 50 mA _‘- L CATHODE

Peak Nonrspetitive Surge Current Irsm 1.2 A. —i i :im TERMINAL
{PW = 10 ms, DC = 10%} 5. SUBSTRATE

Total Power Dissipation @ Ta = 25°C Po 300 e Frg e . MAINTERMINAL
Derate sbove 25°C 4.0 mw/°C L_ _;_L;‘

TOTAL DEVICE MAXIMUM RATINGS A

ltolation Surge Voitsge {1} YIS0 7500 Vac
{(Pesk ac Voitage, 60 Hz,
5 Second Durstion)

Total Power Dissioation & Ty, = 25°C Po 330 mw
Oerate above 25°C 4.4 mwW/°C T-

Junction Tempecature Range Ty -40'to +100 2C

Ambient Operating Temperaturs Range Ta 40 t0 +70 °c

Storage Temperature Range Tsg -40 to +150 °c

Soldering Tempaerature (10 5) - 260 °c NOTES:

{1} tsoiation Surge Voitage, VigQ. is 8n internal device dielectric breskdown rating.

Anode 1 :] 6 Main Terminasl

\ S Triac Oriver SubDstrate

Cathode 2 G - !{I 3 DO NOT éonnoﬂ

3 C :] 4 Msin Terminal

1. DIMENSIONS A ARD 8 ARE DATUMS,
3 1S SEATING PLANE.
1. POSITIONAL TOLERANCES FOR LEAOS:

@IQ 613 l&OOS_)(al T I 5&&2[

&, DIMENSION LTO CENTER OF LEADS
WHEN FORMED PARALLEL
S. OIMENSIONING ANO TOLERANCING PER

ANSEY14.5, 1973
MILLIMETERS|  INCHES

O1M} MmN MAX MIN | MAX
Al 813 | 889 a3 350 |
8] 6.10 &0 260,
c| 29 04 (0. 200
0 K} ).§ .0} [

£ 1.02 | 1.78 | 0040 0.070 |
G| .2%48C 0.100 85C

71 0.0 ] 330 [soes]adiy
X] 254 | 3.8t 10100 0.150 |
T 7.62 85C 0,300 85C
Mj 00 150 00 159

W] 038 | 194 [ 0015] 0.1
P+ 1.2 | .03 | 0050 | 0.080

CASE 138491

D MOTOAOLA NG . 1983 052535 R3



MOC3009 @ MOC3010 @

MOC3011 @ M0C3012

ELECTRICAL CHARACTER!STICS. {Ta " 250G unless otherwise noted)

— - Characteristic [ symbol | Min [ Fvp | Max [ unie |

LED CHARACTERISTICS

Reverse Leakage Current IR - 0.05 100 uA
V=30V

Fo.rwud Voltage Vg - 1.2 1.5 Volts
{ig = 10 mA)

DETECTOR CHARACTERISTICS (lg = 0 unless otherwise noted)

Pesk Blocking Current, Either Direction IDRM - 10 100 aA
{Rated VORM. Note U

Peak On-State Vottsge, Either Direction VT™ - 2.5 3.0 Volts
ity = 100 mA Peak) )

Criticst Rate of Riseof OffState Voltage, Figure 3 dv/dt - 2.0 - Vius

Critical Rate of Rise of Commutation Voltage, Figure 3 dv/dt - 0.15 - Vips
{n = 15 mA)

COUPLED CHARACTERISTICS

LED Trigger Cucrent, Current Required to Latch Output MOC3009 IeT 15 30 mA
{Masin Terminal Voitage = 3.0V} MOC3010 - 8.0 15

MOC3011 - 5.0 10
MQC3012 b - 5.0
Holding Current, Either Direction Iy - 100 = uA

Note 1. Test voitage must be soplied withia dve/dt rating.

2. Additional information on the use of the MOC3008/3010/3011

is available in Application Note AN-780.

TYPICAL ELECTRICAL CHARACTERISTICS

TA= 25°C
FIGURE | — ONSTATECHARACTERISTICS
+800 -
| Output Puise Width = 804t
= Sl e 0mA L~
R {80 H: /
[ Ta“ 25°C
5 / T
] / s
e r =
w ot
3 / :
= s
3 =
& -400
r
P

-14 .12 ~10 -80 -60 -\“.0 20 0 20 40 60 80 10

Vym. ON-STATE VOLTAGE {VOLTS)

14

@ MOTOROLA Semiconductor Products Inc.
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FIGURE 2 — TRIGGER CURRENT versus TEMPERATURE
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MOC3009 ® MOC3010 ® MOC3011 ® MOC3012

. . s X [
O A
cc MOC3009 Stati
2} MOC3010 V. <
MOG3011 —0 in 2.0
4 -
MOC3012 3
o— My 2ol Vs 20vaus
2 71 Test Circuit in Figure 3 .
- L.
<
E 12 [ T
E : Cenmmm‘/‘/,
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FIGURE 3 — dv/dt TEST CIRCUIT
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FIGURE 4 — dv/dt versus LOAD RESISTANCE
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FIGURE 5 — dv/dt versus TEMPERATURE
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National
Semiconductor

LM556/LM556C Dual Timer

General Description

The LMS556 Dual timing circuit is a highly stable
controller capable of producing accurate time delays
or ascillation. The 556 is a dual 555. Timing is provided

by an externai resistor and capacitor for each timing’

function. The two timers operate independently of each
other sharing only Ve and ground. The circuits may be
triggered and reset on falling waveforms. The output
structures may sink or source 200 mA.

Features ‘

8 Direct replacement for SES56/NES56

® Timing from microseconds through hours

& Operates in both astable and monostable modes
= Replaces two 555 timers

Industrial Blocks

Adjustable duty cycle

Qutput can source or sink 200 mA

QOutput and supply TTL compatibie

Temperature stability better than 0.005% per °c
Normally on and normally off output

Applications
Precision timing

Pulse generation
Sequential timing

Time delay generation
Pulse width modulation
Pulse position modulation
Linear ramp generator

Schematic Diagram
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LM556/LM556C

%

Absolute Maximum Ratings

Supply Voltage
Power Dissipation {Note 1)
Operating Temperature Ranges

LMS556C
LMS56

Storage Temperature Range
Lead Temperature (Soldering, 10 seconds)

0°C w0 +70°C
-55°C to +125°C
—65°C to +150°C

300°C

+18V
600 mwW

Electrical Characteristics (r, = 2s°c, Vee = +5V to +15V, uniess otherwise specified}

LMS58 LMSSSC
PARAMETER CONDITIONS
MIN TYP MaA X MIN TYP MAX UNITS
Suootly Voitage 4.5 13 45 18 v
Supory Current Vec *SV.R == 3 5 3 [ ] mA
{Eacn Tumer Sectioms Vee " 1SV, R s 10 1 10 14 mA
(Low State? [Note 2)
Timing Errar, Monostaie
I1Atteal ACCuracy Q5 0.7% %
Orvit With Temoperatuce Ry, Ry s k1o 100k, G s 0 1uF, n 50 oom/"C
tNate 3}
Accuracy Over Temoerature 15 LS *
Oerft with Suooty 0.0 o1 v
Tiwming Errce Astadie
1mtis Acguray 1.8 225 <
Orett Wan Temoerature (] 150 pom/’C
Agturacy Over Temoerature 25 Jo *
Ority Watn Suooty Q.16 0.30 v
Trgger Voltage Vee = 1SV o8 5 .2 4s s as v
Vee * SV 148 187 19 129 1.67 20 ° v
Trigger Current a.1 Q.5 0.2 1.0 HA
Revet Voltage {Note 4) (+ ¥} 0.5 1 0.4 Q.5 1 v
Retet Current g.1 0.4 a1 0.8 mA
Thresnrold Current {Note 5) Q.03 Q.1 003 0.1 »A
Control Voitage Level And Vee ¢ 15V 98 10 104 10 n v
Threvhold Voitage Vee * 5V 9 3313 38 8 i 4 v
P 1, 13 Leanage Outout Megn 1 100 1 100 ‘nA
Pl 13Sat {Nate §)
Outout Low Vge * 15V, 1+ ¥5mA 150 240 180 00 my
Outout Low Veg @48V L 24 5mA 0 100 0 00 mv
Outout Voitage Droo (Low) Vee * 1SV
Igma * 10 mA 0.1 .15 0.1 0.28 v
lpng * S0 mA 0.4 a8 a4 ars v
Igma * 100 mA 2 225 H 278 v
s * 200 mA 25 .5 \'Z
Vee * SV
. lguma * B mA at Q.25 v
lyneg * 5 mA 0.25 038 v
Qutoul Voitage Droo (Hight lyoumce * 00 MA, Ve v 15V 12.8 128 v
. lsguacs ® 100 mMA, Ve = 15V 17 133 s 123 v
Vee = SV 3 13 8 a3 v
-
A Tume of Qutout 100 100 ~
Fail Tume of Qutout 100 100 ™~
Motcheng Characternsiics “tNote 7)
temtrgl Timmang AcCuracy * 0.08 Q.2 -8} 20 -
Timmg Orstt Witn Temperature 110 10 sor/"C
Orett With Sueoiy Voitage 0.1 0.2 0.2 o8 wv

Nots 1: For operatidg at sievatsd temperatures the devics must be derstsd besed on & +150°C maximum junction temperature snd a thermael
renintance of +150°C/W junction to smbient for both packages.

Note 2: Bupoly current when output high typrcaily | mA lesms at Veg = 8V.

Note 3: Testsd st Vog = 5V and Voo = 15V,

Nots 4: As reset voitsge lowers, iming 15 1nhibitsd and then the output goss low.

Note 8: This will detarmine the meximum velue of R * Rg for 16V operation. The meximum totat (R + Rg) is 20 Mf1,

Note 6: No protection sgainet excestive.pin 1, 13 current is necessary providing the psckage dissipation rating will not be exceeded,
Note 7: Mastching charactenstics refer 10 the differsnce between performance cheracteristics of sech timer section.




National.
Semiconductor

Industrial Blocks

L M566/LM566C Voltage Controlled Oscillator

General Description

The LMS66/LMSE6C are general purpose voltage
‘controlied oscillators which may be used to gener-
ate square and triangular waves, the frequency of
which is a very linear function of a control volt-
age. The frequency is alsa a function of an externai
resistor and capacitor.

The LMS566 is specified for operation over the
~85°C to +125°C military temperature range. The
LMS566C is specified for operation over the 0°C
to +70°C temperature range.

Features

u Wide supply volitage range: 10 to 24 volts
® Very linesr moduiation characteristics

High temperature stability
Excellent supply voltage rejection

voltage, resistor or capacitor.

Applications
FM modulation
Signal generation
Function generation
Frequency shift keying
Tone generation

10 to 1 frequency range with fixed capacitor
Frequency programmabie by means of current,

Schematic and Connection Diagrams
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Typical Application
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Order Number LMGSSCN
See NS Pacikage NOSS -

Applications Information

The LM566 may be operated from either 8 single supply
a8 thown in this test circuit, or from s iplit (t) power
supply. When opserating from a split supply, the squary
wave output (pin 4} is TTL compatible {2 mA current

sink) with the sddition of 8 4.7 k) resistor from pin 3 to.

ground.
A 001 uF capacitor is connected between ping 5 and &

to prevent perasitic oscillstions thet may occur during

VCO switchung.
2tV = V)
°" TR,c V'
where
X < R, < 20K

Mv,unhmblmmoinswpinl

O99SW1/99SNT



LIVIOob/LIVIobo U

Absolute Maximum Ratings

Power Supply Voitage
Power Dissipation (Note 1}

Operating Temperature Range  LMS566

LM566C

Lead Temperature {Soldering, 10 sec)

26V
300 mW

.55°C 10 #125°C
0°C t0 70°C
300°C

Electrical Characteristics v.c=12v, T4 = 25°C, AC Test Cireuit

“PARAMETER CONDITIONS Lo & UNITS
MIN TYP MAX | MIN TYP MAX
Maximum Operating Frequency RO = 2k }' 1 MH2
CO = 2.7 pF
input Voltage Range Pin 5 34 vee Vee {374 Vee- vee
Average Temperature Coefficient 100 200 ppm/ C
of QOperating Frequency
Supply Voitage Rejection 10.- 20v 0.1 1 0.1 2 %V
tnput Impedance Pin 5 0.5 1 0.5 1 1A
VCO Sensitivity For Pin 3, Crom 6.4 6.6 6.8 6.0 6.6 72 kH/V
i 3—15v, ig = 0 kHz

FM Distortion £13% Ceviation 0.2 0.75 92 1.5 %
Maximum Sweep Rate 800 1 500 S MHz
Sweep Range 16:1 10:1
Qutput Impedancc‘

Pin 3 ] €0 Q

Pind 50 50 a2
Square Wave Output Level Ryt =10k 5 5.4 5.0 5.4 Vo-p
Triangte Wave Qutput Level Rz =10k 2.4 20 2.4 Vpp
Square Wave Duty Cycle 48 30 55 ‘40 50 80 %
Square Wave Rise Time 20 20 ns
Square Wave Fall Time 50 S0 ns
Triangle Wave Linearity +1V Segment at 0.2 0.7% 0.5 1 %

12Vee ]

Note 1: The maximum junction temperature of the LMSE6 is 150°C, while that of the LMSESC
is 100°C. For operating at elevated junction temperstures, devices in the TO-5 package must be
derated based on a thermal resistance of 150°C/W. The thermal resistance of the dusl<in-line peckage

is 100°C/W.






