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ABSTRACT

This thesis presents the project of optical fiber demonstrator. It was an education
demonstrator equipment. It consists of Transmission transmit to pass optical fiber using
modulator and demodulator. Modulator method consists of the pull code modulator pass of
demodulator method was composed of the pull code demodulator. The project includes
other part : Time division multiplex. Time division demultiplex and transmit voice signal
pass optical fiber with equipment to change electrical signal to light with photodiode and
equipment to change light signal to electrical signal with phototransistor using signal

optical fiber.
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Fiber type Multimode
Coe Daimeter 9 (um)
Cladding Daimeter . 125 (um)
Coating Daimeter 250 (um)
Buffer Daimeter 900 (um)

Mechanical Properties

Fiber Buffering and Cable
Jacketing Materials FR - PVC (FR-LSZH for low smoked Cable)

Storage Temperature 40 °C to +80 °C

Operating Temperature -20°C to +80 °C
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Silicon PIN Photodiode
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FEATURES

* Plastic cap with TO-18 header

* Low capacitance

» Highspeed:t: =30ns max. @ 5V

DESCRIPTION

The HFD3022 PIN photediode is designed for high spaed
use in fiber optic receivers. It has a large area detector,
providing efficient response 1o 50-1000 pm diameter
fibers al wavelengths of 750 to 950 nanometers, It is
designed to be used with fiber optic receptacles which
afign its optical axis with the axis of the optical fiber by
referencing the precision cutside diameter of the window
can.

The HFD3022s plasiic case is availabte in special active
device receptacles. electrically isclated frem their
receplacles 1o improve sensitivity. The receptacte acts as
a shield to improve the sensitivity/dark current
specifications of the connectorized device.

BRI A ]

OUTLINE DIMENSIONS in inches {mm)

-—w‘"m"‘.l
047 {1 1% DA

CRUSHRING
226 [582)

220 15,56 .
S063 j

P - —

081 205
4

V6 {4 4T}
165 {4,190

500 MIN

|
(1‘] Fil —H
1 1220 DM @

Pinout

1. Anode

2. Cathode

3. Not connected

Notes
t Datector chip activa area is 0.03 in. {0.76 mm) diameter,

2 Detecter chip active area surface is lecated 0.035in.
(0.89 mm) below package front surface.
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HFD3022

Silicon PIN Photodiode

ELECTRO-OPTICAL CHARACTERISTICS (Tc = 25°C unless otherwise stated)

PARAMETER SYMBOL | MIN TYP MAX UNITS TEST CONDITIONS
Peak Response Wavelength Ap 850 nm
Flux Responsivity, & = 850 nm ¥ A AW
0.58 50 pum, 0.20 NA fiber
045 0.58 100 um, 0.28 NA fiber
0.52 200 pum, 0.40 NA fiber
0.25 1000 um, 0.53 NA fiber
Dark Leakage Current In 0.05 2.0 nA Vr=5V
Reverse Breekdown Voltage Byr 110 250 ' lr=10mA
Response Time iR ns
10-90% 7.0 300 Ve=5V
5.0 10.0 Va=15V
1.0 Va=80V
Package Capacitance C 21 pF Va=5V,f=1MHz
Field of View FoV 110 Degrees

Notes

1. Responsivity is measured with a fiber optic cable centered on mechamical axis. using an 850 nm HFD4D00 LED as the optical source 1o
ihe liber. Fiber length is nominally 3 meters,

ABSOLUTE MAXIMUM RATINGS
{25°C Frae-Air Temperature unless otherwise noted)

Storage temperature =40 to +100-C
Operating temperature ~40 to +100°C
Lead solder temperature 240°C, 3 min.
260°C, 10s
Reverse voltage 1oV

Stresses grealar than those listed under “"Absolute Maximum
Ratings™ may cause permaneit damage to the device. This is a
stress rating only and functional operation of the device at these or
any othar conditions above those indicated in the operalional
section of this specification is not implied. Expasure to abscluts
maximum rating conditions for extended periods of time may affect
relability.




HFD3022

Silicon PIN Photodiode

ORDER GUIDE

Description Catalog Listing

Standard silicon PIN photodiode HFD3022-002

This packege is also available in special interface receptacles for
interfacing to standard fiber optic cables.

CAUTION

The inherent design of this companent causes
it 1o be sensitive to electrostatic discharge
{ESD}. To prevent ESD-induced damage
andior degradation fo equipment. take nommal
ESD precaulions when handling this product.

Fig. 1  Rise/Fall Time vs Reverse Bias Vollage

FIBERDAXGRA
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Fig.3  Spectral Responsivity
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FIBER INTERFACE :
Honeywell detectors are designed io interface with
multimede fibers with sizes (core/cladding diameters)
ranging from 50/125 to 200/230 microns. Honeywell
performs final tests using 100/140 micron core fiber. The
fiber chosen by the end user will dependyipon a number
of application issues (distance, link budget, cable
attenuation. splice attenuation, and safety margin). The
50/125 and 62.5/125 micron fibers have the advantages
of high bandwidth and low cost, making them ideat for
higher bandwidth instaliations. The use of 100/140 and
200/230 micron core fibers resuls in greater power being
coupled by the fransmitter. making it easier 1o splice or
connect in bulkhead areas. Optical cables can be
purchased from a number of sources.

Fig. 2 Package Capacitance vs Reverse Bias
Voltage
FIRERDS1 GR

4 T T 7 T

C - PACKAGE GAPACITANCE (pF)
n
T
1

0 L 1 ! L L
1 2 5 10 2 50 100

Vi - REVERSE BIAS VOLTAGE (V)

Fig.4  Dark Leakage Current vs Temperature
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Y
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HFE4020-313/XXX

Fiber Optic LED

FEATURES

* Power out designed for drive currents between 10
and 100 mA

» Wave solderable

*  Optimized for linear optical output with drive
currents between 10 mA and 100 mA
* High speed; 85 MHz
+ Mounting options
SMA single hole
ST single hole
SMA PCB
ST PCB
SMA 4 hola

DESCRIPTION

The HFE4020-313/XXX is a high radiance GaAlAs

850 narcmeter LED optimized for coupling into small
fibar core diameters at a forward current of 10 to 100 mA.
The patented “"Caprock“™ LED chip combines high power
coupling with wide bandwidth. The peak wavelength is
matched for use with Honeywell silicon fiber optic
detectors and receivers. When the HFE4020-313/XXX is
used at elevated temperatures. thermal resistance must
be taken into consideration.

APPLICATION

The HFE4020-313/XXX is a high radiance LED packaged
in a fiber optic connector that aligns the optical axis of the
base component to the axis of the optical fiber, Data
rates can vary from DC to above 85 MHz depending
upon component application. The LED converts electrical
current into optical power ihat can be used in fiber optic
communications. As the current varies (typically from 10
to 100 mA), the light intensity increases proportionally.

The HFE4020-313/XXX LED is designed to give high
fiber coupled power (high radiance into a standard fiber
optic cable). In order o enhance the light being sent into
a fiber optic cable, a 0.30 mm diameter glass microlens is
placed over the "Caprock™™ junction. The microlens
collimates the light. increasing the intensity directed
foward a fiber optic cable. This creates a "SWEET
SPOT" of power, allowing greater power to be launched
into standard fiber optic cables,
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HFE4020-313/XXX

Fiber Optic LED

ELECTRO-CPTICAL CHARACTERISTICS (-40°C « T¢ < 100-C unless otherwise stated}

PARAMETER SYMBOL | MIN TYP MAX |UNITS TEST CONDITIONS
fFiber Coupled Power Poc 30 80 W Ir = 50 mA, 100/140 micron,
: -152 122 dBm 0.29 NA fiber, T= 25°C %
Forward Voltage Ve 1.70  2.00 v fr = 100 mA
Feverse Voltage Bur 1.0 5.0 vV tn =10 pA
Peak Wavelength w ; | e 850 1 nm ) tr = 100 mA DC
Spectral Bandwidth | o L A 50 nm =100 mA DG
Response Time ns 1V Prebias, 100 mA peak
T = 256%C. 10-80% tr 6 a8 ’
T = 25°C, 90-10% iF ] 10
-40 <« T < +100°C, 10-90% tn 6 9
40« T« +100°C, 90-10% ir B 11
Analog Bandwidih | BWE 85 MHz fr = 100 mA DC, small
' signal sinusoidal modutation
Po Temperature Coefficient APo/AT -0.019 dBrC Ir = 100 mA
Series Resistance rs 4.0 n DC
Capacitance o} 70 pF VazO0V.f=1MHz
[Thermal Hesistance 250 SCIW Heat sinked

Notes
1. HFE4020-31 300X is tasted using a 100/140 micren fiber cable. Actual coupted power valugs may vary dus 1o mechanical alignment
procadures andfor receplacle and fiber lolerances.

ABSCLUTE MAXIMUM RATINGS FIBER INTERFACE
{25"C Free-Air Temperature untess otherwise noted) Honeywell LEDs are designed to interface with
Storage temperature -40 10 +100°C multimode fiber with sizes ranging from 5§0/125 to
Case operaling temperature .40 10 +100°C 200/230 n.'ncrons_ aneyv.reil perfqms final tesis_usmg

W 260°C. 10 50/125 micron core fiber. ANl multimode fiber optic cables
Lead solder temperature -10s between 50/125 and 200/230 should operate with similar
Continuous ferward current 100 mA excellent performance. See table for typical powers.
{heat sinked) TYPICAL COUPLED POWER (UW/dBm) @ Ir=50 mA
Reverse voltage 1V@1opA -
Stresses greater lhan those listed under "Absofute Maximuem Dia. Index N.A. 313
Ratings" ray cause permanent damage to the device, This1s a 50A125 Graded 0.20 10/-19.9
siress rating only and funclional operation of the device at these or 62.5/125 Graded 0.28 19/-17.1
any other conditions above those indicated in the operafional 100/440 Graded 0.29 60122

section of this specification is not implied. Exposuse to absolule
maximyum rating conditions for extended periods of ime: may affed
reliability.
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HFE4020-313/XXX

ORDER GUIDE

Description Catalog Listing

Standard screening, typical power HFE4020-313/XXX
out 60 W

MOUNTING OPTIONS

substitute XXX with one of the following 3
letter comhinations

SMA single hole - AAA
ST single hole - BAA
SMA PCB - ABA
ST PCB - BBA
SMA 4 hole - ADA

Dimensions on page 203

Fig. 1 Typicat Optical Power Output vs Forward

Current FIBEROST GRA
1000 &
B DEAL LINEAR .
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E I LAUNGHED INTO A
= i 507125 MICRON
g I RABER OPTIC CABLE
1.“ F
3 E " TYRICAL UNTT POWER CURVE
E
o
T F i a0 S 06 0 5 oo
FORWARD CURRENT [mA)
Fig. 3  Typical Oplical Power Output vs Case
Temperature FIBERDZG GRA
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7 50 :
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o 02r Ip = 25 MA ]
Foprn
E 058 lk=5mA ]
3 02 ]
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CASE TEMPERATURE (°C)

Al Performance Curves Show Typical Values

WARNING

Under certain application conditions, the infrared optical autpul
of this device may sxceed Class 1 sye safaly limits. as defined
by IEC 825-1 (1993-11). Do not use magnification tsuch as a
microscope or other focusing equipment} when viewing the
device’s putput,

CAUTION

The mherent design of this component causes
itto be sensitive lo electrostalic discharge
(ESD), To prevent ESD-induced damage
and/or clegradation to equipment, take normal
ESD precautions when handling this product,

Fig. 2 Typical Spectral Output vs Wavetength

FIREF 303 (MRA

) Temparzatura = 25“‘0 |

RELATIVE SPECTRAL QUTPUT
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Analog
Multiplexers/Demultiplexers

The MC14051B, MC140528. and MC14053B8 analog muitiplexers are
digitally—controlled analog switches. The MC140518 effectively implements
an SPAT solid state switch, the MC14052B a DP4T, and the MC140538 a
Triple SPDT. All three devices feature low ON impedance and very low OFF
leakage current. Control of analog signals up to the complete supply voltage
range can be achieved.

+ Triple Diode Protection on Control Inputs

+ Switch Function is Break Before Make

+ Supply Voltage Range = 3.0 Vdc to 18 Vdc

» Analog Voltage Range {Vpp - VEE)=30t0 18V

Note: VEE must be < Vgg
» Linearized Transfer Characteristics
s Low-noise — 12 nV/vCycle. f 2 1.0 kHz Typical
» Pin—for-Pin Replacement for C04051, CD4052, and CD4053
» For 4PDT Switch, See MC14351B
» For Lower Rop, Use the HC4051, HC4052, or HC4053 High-Speed

CMOS Devices
MAXIMUM RATINGS*

Symbaol Parameter Value Unit

Vpp DC Supply Voitage (Referenced to VEE.
Vss 2 VEE)

Vin. Vout [ Input or Output Voltage {DC.or Transient)
{Referenced to Vgs for Control Inputs and
VeEg for Switch 11O)

-05t0 +18.0 v

-0510Vpp +0.5] V

fin Input Current (DC or Transient),

per Control Pin +10 mA
lgwy Switeh Thraugh Current a5 mA
Pp Power Dissipation, per Packaget 500 mw

Tstg Storage Temperature —-651c + 150 °C

TL Lead Temperatire (8—Second Soldering) 260 °C
* Maximum Ratings are those values beyond which damage to the device may occur.
tTemperature Derating:"P and D/DW™ Packages: — 7.0 mw/*C From 65°C To 125°C
Ceramic "L" Packages: — 12 mW/*C From 100°C To 125*C
MC14051B MC14052B
8-Channel Analog Dual 4-Channe! Analog
Muitiplexer/Demultiplexer Multiplexer/Demultiplexer

6 o—] INHKBIT
CONTROLS § 100=—1A

go—8 Xpo 12

120 X0

CONTROLS

—23 swcHes | 1e—xs
COMMON

N IN'QUT 10— Y0
ouTA fody  Yhos
202
40—

SWITCHES
IN'oUT

Vpp =PIN 16
Vgg=PMNB Vgg=PNE
Veg=PINT VEg =PIN7

Voo =PIN 15

MC14051B
MC14052B
MC14053B

L SUFFIX
CERAMIC
CASE 620

P SUFFIX
PLASTIC
CASE 648

D SUFFIX
50IC
s CASE 751B

ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic
MC14XXXBD s0IC

Tp = - 55”10 125°C for all packages.

30— X1 COMMONS
150~ %2 OUTIN

MC14053B
Triple 2-Channel Analog
Multiplexesr/Demultiplexer

1 —o 14
CONTROLS { |
| 615 | COMMONS
ouTAN
SWITCHES
INiGUT

o4

Vpp =PIN 16
Vgs=PIN8
Ve =PINT

Note: Cantrot innits referenned to Vee Analon Innuts and Outouts referenca tn Vec. Ve must be < Vee.

RFV 1
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-55°C 25°C 125%C
Characteristic Symbol | Yoo Test Condltions Min | Max | Min [ Typ # T Max | Min | Max | Unit
SUPPLY REQUIREMENTS (Votages Referenced to VEE)
Power Supply Voltage VoD ~— |Vpp-302Vgg2vegg| 30 18 a0 -— 18 3.0 18 vV
Range
Quiescent Current Per [a]s] 5.0 | Control Inputs: — 50 — 0.005 5.0 — 150 | pA
Package 10 Vin = Vss or Vop. — 10 - 0.01¢ 10 - 300
15 | Switch/O:VEg s Vo | — 20 — 0.015 20 - 600
= Vpp. and
AVgwitch S 500 mv**
Totat Supply Current IDav) | 50 | Ta=25°Conly{The HA
{Dynamic Plus 10 channel component, Typical {gg; u:,?::z) ;: :DD
Quiescent, Per Package 15 | {Vin — Vou)Ren. is ypica {0.36 !JNkHi) o IDD
not included.) {036 uarkbz) £+ Inp
CONTROL INPUTS — INHIBIT, A, B, € (Voltages Referenced to Vgg)
Low—Level Input Veltage VL 5.0 n = per spec, - 15 — 225 15 — 1.5 v
10 | loff = per spec — 3.0 — 4.50 3.0 — 3.0
15 - 4.0 — 6.75 4.0 — 4.0
High—-Leve! Input Veltage VIH 5.0 [ Rpp = per spec. 35 — 3.5 2.75 —_ 35 — v
10 | loff = per spec 7.0 — 1.0 5.50 — 7.0 —
15 11 — 1 8.25 — 1 —
Input Leakage Current lin 15 | Vin=0arVpp — |zx01 — | 40.00001 | £0.1 — 1.0 pA
Input Capacitance Cin — — — — 50 7.5 — — pF
SWITCHES IN/QUT AND COMMONS QUTAN — X, Y, Z (Voltages Referenced to Veg)
Recommended Viio — | Channel On or OF 0 Voo 0 —_ VoD 0 Voo | VPP
Peak-to—Peak Voltage .
into or Qut of the Switch
Recommended Static or  |AVswitch{ — | Chanrel On 0 €00 0 — 600 [t} 300 | mV
Dynamic Vollage Across
the Switch** {Figure 5)
Qutpul Offset Voltage Voo — | Vin =0V No Load — — — 10 — — — uv
ON Resistance Ron 50 | AVgwiteh = 500 mv**, — 800 - 250 1050 | 1200 | L
10| Vip=VjLor V|4 — | 400 [ — 120 500 [ - | 520
15 {Controf), and Vi, = — 220 — 80 280 — 300
0 to Vpp (Swilch)
AQN Resistance Between | ARgp 5.0 _— 70 - 25 70 — 135 i
Any Two Channels in the 10 - 50 e 10 50 — 95
Same Package 15 —_ 45 — 10 45 — 65
Of-Channel Leakage loff 15 | Vip=ViLorViy — |x100] — 005 |£100 | — [£1000] nA
Current {Figure 10) {Control) Channel to
Channel or Any One
Charnet
Capacitance, Switch IO Cirro — | Inhibit = Vpp - - — 10 — —_ — pF
Capatitance. Common /I | Coy — | Inhibit = Vpp pF
{MC140518) — — — 60 — — —
{MC140528) —_ — — 3z — — —
(MC140538) - — — 17 — _ _
Capacitance, Feedthrough Ciro — | Pins Not Adjacent — — — 0.15 -_ el —_ pF
{Channel Of) — | Pins Adjacent . _ —_ —_ 047 — — —

#Data labeled “Typ™ is not to be used for design purposes, bit Is intended as an Indicatlon of the IC’s potential perfarmance.

* For voltage drops across the switch (AVgwiich) > 500 mV { > 300 mV at high temperature), excessive Vpp current may be drawn. i.e. the
current cut of the switch may contain both Vpp and switch input compenents, The reliability of the device will be unaffected unfess the Maximum
Ratings are exceeded. (See first page of this data sheet.)
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ELECTRICAL CHARACTERISTICS* (C| = 50 pF. Ta = 25°C) (Vgg S Vs unless otherwise indicated)

{Rq=1kLRL =10k
Control tr) 4 = tTHL = 20 ns, Inhibit = Vgg)

Voo - VEE Typ #
Charactoristic Symbeol Vdc All Types Max Unit
Propagation Delay Times {Figure 6) tPLH. PHL ns
Switch Input to Switch Output (R = 10 kel
MC 14051
PLH. tPHL = (0.17 ns/pF) C|_ + 26.5 ns 5.0 35 90
PLH, tPHL = (0.08 ns/pF) C_ + 11 ns 10 15 40
1PLH. tPHL = (0.06 ns/pF} G + 9.0 ns 15 12 e
MC14052 ns
fPLH- tPHL = (0.17 ns/pF) C| + 21.5ns 5.0 30 75
PLH- tPHL = (0.08 ns/pF) G+ 8.0 ns 10 12 30
PLH. tPHL = (0.06 ns/pF) G + 7.0 ns 15 10 25
MC14053 ns
PLH 1PHL = (0.17 ns/pFI CL + 16.5ns 5.0 25 65
tPLH. PHL = (0.08 ns/pF) C_ + 4.0 ns 10 8.0 20
tPLH. 1PH1 = {0.06 ns/pF) G+ 3.0 ns 15 6.0 15
Inhibit to Quiput (R = 10 kQ, VEE = Vgs) tPHZ. tPLZ, ns
Qutput *1" or “0" to High Impedarce, or tpzH. tPZL
High Impedance to *1" or “0” Leve!
MC 140518 50 350 700
10 170 340
15 140 280"
MC14052R 50 300 600 ns
10 155 310
15 125 250
MC 140538 50 275 550 ns
10 140 280
15 110 220
Control nput to Cutput (R = 10 ki VEE = Vgs) tPLH. FHL ns
MC140518B 5.0 360 720
10 160 320
15 120 240
MC 140528 50 325 650 ns
10 130 260
15 90 180
MC14053B 5.0 300 600 ns
10 120 240
15 B0 160
Second Harmonic Distortion —_ 10 0.07 -_ %
{RL = 10KLL =1 kHz} Vip = 5 Vpp
Bandwidth (Figure 7} BW 10 17 —_ MHz
(R = 1K Vi = 12 (Vpp-VEE) p-p. CL = 50pF
20 Log (Vout/Vin) = - 3 dB)
Off Channel Feedthrough Attenuation (Flgure 7} —_ 10 - 50 — dB
RL = 1KLL Vijn = 12 {Vpp - VEE) PP
fin = 4.5 MHz — MC140518
fin = 30 MHz — MC 140528
fin = 55 MHz — MC 140538
Channel Separation (Figure 8) - 10 - 50 — dB
{RL = 1K}, Vjp = 12 (VpD-VEE) P-P.
fin=3.0 MHz
Crosstalk, Control Input fo Common O/l {Figure 9) — 10 5 — myv

* The formulas given are for the typical characteristics only at 25°C.
#Data labelled “Typ" is no! lo be used for design purposes but In intended as an indication of the IC's potential performance.
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@ MOTOROLA

DECADE COUNTER;
DIVIDE-BY-TWELVE COUNTER;
4-BIT BINARY COUNTER

The SN54/74L.590, SN54/74L$92 and SN54/74L593 are high-speed
4-bil ripple type counters partitioned into two sections. Each counter has a di-
vide-by-two section and either a divide-by-five (L$90), divide-by-six (L592) or
divide-by-eight (L$93) section which are triggered by a HIGH-to-LOW transi-
tion on the clock inputs, Each section can be used separately or tied together
(Qto CP} to form BCD. bi-quinary, modulo-12, or modulo-16 counters. All of
the counters have a 2-input gated Master Reset (Clear}, and the LS90 also
has a 2-input gated Master Set {Preset 9).

» Low Power Consumgtion . . . Typically 45 mwW
* High Count Rates . . . Typically 42 MHz
+ Choice of Counting Modes . . . BCD, Bi-Quinary, Divide-by-Twelve,

Binary

¢ Input Clamp Diodes Limit High Speed Termination Effects

SN54/74LS90
SN54/741L.892
SN54/74L.593

DECADE COUNTER;
DIVIDE-BY-TWELVE COUNTER;
4-BIT BINARY COUNTER

LOW POWER SCHOTTKY

PIN NAMES LOADING (Nate a)
HIGH Low

CPg Clock (Active LOW going edge) input to 05 UL 1.5UL.

_ +2 Section

CPq Clock (Active LOW going edge) Input to 0.5UL. 20UL.

_ +5 Section (LS90). +6 Section {L592)

CP4q Clock {Active LOW going edge) Input to 0.5uUL. 1.0UL.
+8 Section (L$93)

MR4, MRz  Master Reset (Clear) Inputs 0.5uUL. 025UL.

MS4. M52 Master Set (Preset-9, L590) Inputs 0.5UL. 025UL.

Op Output from +2 Section {Notes b & ¢) UL {525 UL.

Qq, Q9. Q3  Qutputs from +5 (LSOO}, +6 (LS92). 10 UL | 525 UL.
+8 (L593) Sections (Note b)

NOTES:

a. 1 TTL Unit Load {U.L } = 40 pA HIGH{1.6 mA LOW.

b, The Qutpir LOW drive factor is 2.5 ULL. for Military, {54} and 5 U.L. for commeraa! {74}
Temperature Ranges.

¢. The Qg Outputs are guarsnteed to drive the full fan-out plus the CP1 Inpul of the device

d. To insure proper operation the rise (L) end fall time {t;} of the dock must be less than 100 ns.

LOGIC SYMBOL

L590 Ls92
67
!1 2|
MS
14 —qCPy 14 —dcPy
1—qCPy 1 —dCPy
MR Qg Q1Qy Q3 MR Qg Q1004
231298t 6712119 8
Ve =PING Veg=PING
GND=PIN14 GND =PIN 10
NC=PINS 4,43 NC=PINS2.3,4, 13

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
S0IC
CASE 751A-02

( J SUFFIX
CERAMIC
CASE 632-08
14
1

ORDERING INFORMATION

SNS4LSXXY Ceramic
SN74LSXXN  Plastic
SN74LSXXD SOIC

LS93

14 —( CPg

MR Q01 Q2 O3

2

23 12981
Voo =PINS
GND=PIN 10
NC=PIN4.6,7 13
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SN54/74L.590 « SN54/74L.592 « SN54/74LS93

LOGIC DIAGRAM

CONNECTION DIAGRAM
DIP (TOP VIEW)

® LS90 ——_—
MS4 cp ] cp,
MS2 (§:> l l T —] 1E j 0
3 X MR (2] 13 ne
1500~ 1500 150¢ RS0l 1
— [} B | MRzE 12 Qg
CPg ——dcP —-qcr | 1Ger qCcP ne[@ o
3
KgpQ Kgp? KgpQ T Jsepe
v P s vee B 17 6D
RO tE 9 ay
@ M5 8lq
MR —_—D_ 7 2
MRy . ® Q J ® 3
: 0 1 ? 3 NC = NO INTERNAL CONNECTION
’ (O = PIN NUMBERS NOTE:
Voo =PING The Flatpak version has the same
GHD =PIN 1) pinouts (Connection Diagram) as
lhe Dual In-Line Package.
LOGIC DIAGRAM CONNECTION DIAGRAM
DIF (TOP VIEW
LS92 { 4
o~y 0] 19 cpy
J a I—— Joa §Q Joa nely e
TACH . 1 e | Hder | e Nely L
Kep0 Kep0 XepQ Kep@ weZ] il oy
® ? 1 k| Vee (5] E] GND
CPy @ MRq B E Q2
MR ) MR Fo
MR; @ @ ® 2 3
@ Q G @ a3
NC =NO INTERNAL CONNECTION
() = Pitl NUMBERS NOTE:
Voo =PING The Flatpak version has the same
GND=FPIN10 pinouts (Connection Diagram) as
lhe Dual In-Line Package.
LOGIC DIAGRAM CONNECTION DIAGRAM
Ls93 DIR (TOP ylEW}
1 Cry
_ J 0 J 0 $oQ §oQ 13 ne
CPy =—dcp —qcp cP cp B
= 3 3 0
Kgp0 KepO KgpQ KepO o,
CcPy O 1) GNo
@ =¥
MR 1
=1 > |® ® O =
® Qg Q4 Qz o4 :I Q2
(O = PINNUMBERS NC = NO INTERNAL CONNECTION
Yoo =PINS NOTE:
GND =PI 10 The Flatpak version has the same

pinauts (Connecticn Diagram) as
the Dual In-Line Package.
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SN54/741L.S90 « SN54/74L.S92 « SN54/741.S93

LS90 ’ L592 AND LS93
MODE SELECTION MODE SELECTION
RESET/SET INPUTS OUTPUTS ;I:E’?ﬁ:; OUTPUTS
MR{ |MR2 | MSq[MS2]| Qp Q1 Q2 Qi
H H L | x L L L L MR{|MR2|| Q¢ Q¢ Q; Q3
Hiw] x|L L L L L HlH]lL L UL L
X X H H H L L H L H Count
L X L X Count H L Count
X L X L Count L L Count
L x| x}ttL Count H = HIGH Vollage Level
x|t L] X Count L = LOW Voltage Level
H = HIGH Voitage Lavel X =Don't Care
L = LOW Voltage Level
X = Don'{ Care
LS90 LS92 LS93
BCD COUNT SEQUENCE TRUTH TABLE TRUTH TABLE
OUTPUT OUTPUT OUTPUT
COUNT COUNT COUNT
Qp Q1 Q2 Q3 Qp Q1 Q Q3 Qp Q¢ G2 Q3
1] L L L L 1} L L L L 1] L L L L
1 H L L L 1 H L L L 1 H L L L
2 L H L L 2 L H L L 2 L H L L
3 H H L L 3 H H L L 3 H H L L
4 L L H L 4 L L H L 4 L L H L
5 H L H L 5 H L H L 5 H L H L
6 L H H L 6 L L L H 6 L H H L
7 H H H L 7 H L L H 7 H H H L
8 L L L H 8 L H L H 8 L L L H
9 H L L H 9 H H L H 9 H L L H
‘ 10 L L H H 10 L H L H
NOTE: Quipul Qg is connected to Input
P, for BCD comt. P M H L H H 1 H H L H
NQTE. Qutput Qp 15 connected to Input 12 L L H H
cPy. 13 H L H H
14 L H H H
15 H H H H

NQTE; Quiput Op is connected to Input
CP4.
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MC145554/D

PCM Codec-Filter

The MC145554, MC145557, MC 145564, and MC 145567 are all per channel
PCM Codec-Filters. These devices perform the voice digitization and
reconstruction as well as the band limiting and smoothing required for PCM
systems. They are designed to operate in both synchronous and asynchronous
applications and contain an on—chip precision voltage reference, The
MC145554 (Mu—Law) and MC145557 (A—Law) are general purpose devices
that are offered in 16-pin packages. The MC145564 (Mu-Law) and MC145567
{A—Law), offered in 20—pin packages, add the capability of analog loopback and
push—pull power amplifiers with adjustable gain.

These devices have an input operational amplifier whose output is the input
to the encoder section. The encoder section immediately low—pass filters the
analog signal with an active R—C filter {o eliminate very—high—frequency noise
from being modulated down to the pass band by the switched capadilor filter,
From the active R—C filter, the analog signal is converted to a differential signal.
From this point, all analog signal processing is done differentially. This allows
processing of an analog signal that is twice the amplitude allowed by a
single—ended design, which reduces the significance of noise to both the
inverted and norn—inverted signal paths. Another advantage of this differential
design is that noise injected via the power supplias is a common—made signal
that is cancelled when the invarted and non—inveried signals are recombined.
This dramatically improves the power supply rejection ratio.

After the differential converter, a differential switched capacitor filter band
passes the analog signat from 200 Hz to 3400 Hz before the signal is digitized
by the differential compressing A/D converter.

The decoder accepts PCM data and expands it using a differential D/A
converter. The output of the D/A is low—pass fillered at 3400 Hz and sinX/X
compensated by a differential switched capaditor filter. The signal is then filtered
by an active R—C filter to eliminate the out—of~band energy of the switched
capacitor filter.

These PCM Codec—Filters accept both long—frame and short—frame industry
standard dlock formats, They also maintain compatibility with Motorola’s family
of TSACs and MC3419/MC34120 SLIC products.

Tha MC145554/57/64/67 family of PCM Codec~Filters utilizes CMOS due to
its reliable low—power performance and proven capability for comptex
analog/digital VLS| functions.

MC145554/57 (16-Pin Package}

Fully Differential Anafog Circuit Design for Lowest Noise

Parformance Specified for Extended Temperature Range of - 40 to + 85°C
Transmit Band—Pass and Receive Low—Pass Filters On—Chip

Aclive R-C Pre—Filtering and Post—Filtering

Mu—Law Companding MC145554

A-Law Companding MC145557

On-Chip Precision Vollage Reference (2.5 V}

Typical Power Dissipation of 40 mW, Power Downof 1.0 mW at£ 5V

* o = & % ¢ 0

MC145564/67 (20-Pin Package) -— All of the Features of the MC145554/57 Plus:

+ Mu-Law Companding MC 145564

s Al aw Companding MC145567

+ Push-Pull Power Drivers with External Gain Adjust
+ Analog Loopback

MC145554
MC145557
MC145564
MC145567

L SUFFIX
CERAMIC PACKAGE
CASE 620
w MC145554/57
P SUFFIX
PLASTIC DIP
15 CASE 648
MC145554/57

DW SUFFIX
S0G PACKAGE
CASE 751G
MC145554/57

L SUFFIX

3 CERAMIC PACKAGE
! CASE 732
MC145554/67

P SUFFIX
20 PLASTIC DIP

1 CASE 738
MC145564/67

OW SUFFIX
$0G PACKAGE
GASE 751D
! MC145564/67

.%.‘. .
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PIN ASSIGNMENTS

MC145554, MC145557 MC145564, MC145567
vpg 1@ 16 [1 vryl+ vro+ [ 1e 200 vpg
GNDA ] 2 15 vFyl- GNDA [ 2 19 [ VFyi+
vrro [ 3 [ csg vro- [ 3 18 ] VFyl-
vee [ o 130 Tsy VeI (] 4 17 [ 68x
Fsp [ 5 12 Fsy VFro [ 5 16 [} ANLB
br 06 1 ooy vee 06 15 [) Tsy
BCLKR/CLKSEL [] 7 10 [} BClKy Fsr 07 14 [J Fsyx
MCLKR/PON [ 8 o[l MeLky or 08 13 1 oy
BCLKR/CLKSEL (] 9 12 ) BCLKy
MCLKR/PCN [ 10 1[I MCLKy

FUNCTIONAL BLOCK DIAGRAM

MCLKR! BCLKR

Gsy  ANLB" Voo GNDA Vpg FSx FSy MCLKx BCLKy PON  CLKSEL
(NTERNAL SEOUENCING —
Veyl-»—1- | ' AND CONTROL > T5x
RC ACTIVE 5 POLE SC 3-POLE
Vgt — + LOW-PASS [—m| LOW-PASS |-l HIGH-PASS
FILTER FILTER AND SH

, SAR TRANSMIT

~———o0
VPO + 4 -1 ] -~
* < BAND-GAP 4 8 REG SF';'E ™
VOLTAGE ROAC L CDAC
REF
VPO:q—AL-< 4
+

_%7 MUX
vel* RECENVE
] 8<;: R&ﬁf [« SHFT [*0g
REG
RCACTVE } | 5-POLESC
VFRO - LOW-PASS [«— LOW-PASS [%—  SH
FIETER FILTER

* MC 145564 and MC145557 only,




MAXIMUM RATINGS (Vollage Referenced to GNDA)

11

Rating Symbo! Value Unit
DC Supply Voltage Ve to Vap ~05t0+13 A
V@G 1o GNDA -03t0+7.0
VER fo GNDA ~70to+03
Voltage on Any Analog Input or Qutput Pin Ve -0.310" A
Voo + 0.3

Voliage on Any Digital input or Quiput Pin

GNDA-0.310 A
Vee + 0.3

Operating Temperature Range ’ Ta

-4010 + 85 "C

Storage Temperature Range Tslg

~B851o0 + 150 vC

POWER SUPPLY (Tp = - 40 fo + 85°C)

This device contains circuitry o protect
againsi damage due 1o high static voltages or
electric fields: however. it s advised that
normal precautions be laken to avoid appli-
cation of any wvoltage higher than maximum
rated voltages to this high impedance circuit.
For proper operation it is recommended that
Vin and Vgt be constrained to the range Vgg
Z(ViporVou) sVpp.

Unused inputs must always be tied to an
appropriate logic voltage level (e.g.. Vpp.
GNDA, or V)

Characteristic Min Typ Max Unit
DC Supply Voliage Voo 475 5.0 525 v
vap -4.75 -50 -525
Active Power Dissipation (No Load} MC145554/57 — 40 60 mw
MC145564/67 — 45 70
MC 145564/67, VPI = Vgg - 40 60
Power-Down Dissipation {No Load) MC145554/57 — 1.0 3.0 mw
MC145564/67 — 20 5.0
MC145564/67, VPI = Vg — 1.0 30
DIGITAL LEVELS (Voo =5V 5%, Vgg =— 5V £ 5%, GNDA = D V. Tp =~ 40 to + 85%C)
Characteristic Symbol Min Max Unit
Input Low Valtage ViL — 08
Input High Voltage ViH 22 — v
Oulput Low Voltage Dy or TSy, gL = 3.2 mA VoL - 04 v
Output High Voltage Dx. lpq=-3.2mA VoH 24 — v
loy =~ 1.6 mA Vee-0.5 —_
Input Low Current GNDA < Vip s Voo hL —1i0 + 10 WA
Input High Current GNDA < Vjh sVee !IH -10 +10 A
Output Current in High Impedance State GNDA < Dy s Veg oz -10 +10 pA




TSy
MCiKy

MCLKR

BOLK

FSy

Dx

thiBF) [*] i

lsu(F) -

- .
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\E“NBTS} lwih)

lwiM) — [H{ZC)

tsuMFB) tw(B) -
tsuiBRM} - i)

MSE

‘a(BD)—>| - w20
CHI oz X oM X 5T 12 sT2 ’

r— B0
Lupg—™  e— —1[*—h(BD)

Dn——-( MsB X CHI CHa CH3 X ST )( sT2 X sT3 )

Figure 1. Short Frama Sync Timing
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

4-Bit Transparent
Latch/4-t0-16 Line Decoder

The MC14514B and MC14515B are two output options of a 4 to 16 line
decoder with [atched inputs. The MC14514B (output active high option)
presents a logical “1" at the selected output. whereas the MC14515B (oulput
aclive low option) presents a logical *0" at the selected output. The latches
are R-5 type fiip—flops which hold the last input data presented prior ta the
strobe transition from “1” to “0". These high and low options of a 4-bit latch/4
to 16 line decoder are constructed with N—channel and P—channel
enhancement mode devices in a single menolithic structure. The latches are
R-5 type flip—flops and datais admitted upon a signal incident at the strobe
inpul, decoded, and presented at the output.

These complementary circuits find primary use in decoding applications
where low power dissipation and/or high noise immunity is desired.

* Supply Voltage Range = 3.0 Vdc to 18 Vdc

s Capable of Driving Two Low—power TTL Loads or One Low—power
Schottky TTL Load Over the Rated Temperature Range

MC14514B
MC14515B

L SUFFIX
CERAMIC
CASE 623

P SUFFIX
PLASTIC
CASE 709

DW SUFFIX
soic
CASE 751E

ORDERING INFORMATION

MC14XXXBCP Plastic
MAXIMUM RATINGS* (Voltages Referenced to V5g) MC14XXXBCL Ceramic
MC14XXXBOW 50IC
Symbol Parameter Value Unit i
- Ta ==- 557 10 125°C for all packages.
Voo DC Supply Voltage —0.510 + 18.0 v
Vin- Vout | Input or Output Voltage (DC or Transient) 0.5t Vvpp + 0.5 v
Iln: lout | Input or Output Current {DC or Transient), 10 mA
per Pin
Pp Power Dissipation. per Packapet 500 mwW
Tstg Storage Temperature ~6510 + 150 °C
T ad Ternperature (8-Second Solderin 260 *cC
L__| Lead Temperature | 9 DECODE TRUTH TABLE (Stobe = 1

* Maximum Ratings are those values beyond which damage to the device may oceur.
tTemperature Derating:

Plastic *P and DDW" Packages: ~ 7.0 mW/™C From B85°C To 125*C

Caramic "L" Packages: — 12 mw/°C From 100°C To 125*C

BLOCK DIAGRAM _
s0 Hlo&BTD

512 —oaBTD
Yoo = PIN 24 22 FloRBT0
Vss=PIN 12 s3HoaaTl
ss | L oRECD
ss 1S oaBel
s6 i—oﬁacﬁ
sTHoaBeD
D:‘EESJSR ss LB oRETD
s9 HoABTD
510 P ok 2TD
s onpD
s12 4 oRBCD
s13HisaBCD
s1a 8 oXBCD

515 Hio ABCD

CATA1 0—2

3
fomm-
DATAZ TRANSPARENT

1
DATA3 o——  LATCH

DATA 4 o2

sTRope o—L——

o O W >

23 ]

INHIBIT ©

Inhibdl

Selectad Qutput

MC14514 = Logic “1”
MC14515 = Logic 0"

Data Inputs

o

S0
S1
52
53

54
55
56
57

S8
59
510
511

512
513
514
$15

+~|moocojoococo|looococ|loco

Mlaaoaalaaawa|loocoo|cooo|o
X+ 22 alooca|lasas|loocooaln
laonwnoo|larocoofjrcoco]laascolE

K= Q2 O|mD20Cl-0—-0]-0-=0|PF

Al Quipuis = 0, MC 44514
All Qutputs = 1, MC14515

X =Don't Care

*Strobe = 0, Data is laiched
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ELECTRICAL CHARACTERISTICS (Vollages Referenced to Vgs)

{C = 50 pF on all outputs, all
buflers switching)

Vbb -55°C 25°C 125°C
Characlaﬂ§ﬂc Symbol | Vdc Min Max Min Typ # Max Min Max Unlt
Output Voltage 07 Leves VoL 5.0 — 0.05 — 0 0.05 —_ '0.05 Vde
Vin= Vpp or0 10 - 0.05 — 0 0.05 - 005
15 - 0.05 - 0 0.05 — 0.05
"t Level | Von 50 495 — 495 50 — 4.95 — vdc
Vin=00rVpp 10 995 - 9.95 10 - 9.95 —
15 14.85 —— 14,95 13 — 14.95 —_
input Voltage "0" Level ViL Vdc
(Vo =4.50r 0,5 Vdc) 50 - 15 — 2.25 15 - 15
(Vo =8.0 or 1.0 Vdc) 10 - 30 - 450 3.0 - 30
(Vo =135 or 1.5 Ve 15 - 40 — 675 40 - 40
1" Level VIH Vdc
(Vo =0.5 or 4.5 Vdc} 5.0 35 — 35 275 — 35 —
(Vg = 1.0 or 9.0 Vdc) 10 7.0 — 0 5.50 — 7.0 —
(Vo =1.5 0r 13.5Vde) 15 1 — 1" 8.25 - 1 —
Quzput Drive Current IoH mAdc
{VoH =2.5 Vdc} Source 50 | -1.2 — -10 t -17 — -0.7 -
(Vou = 4.6 Vdc} 50 | -025 — -0.2 -0.36 — —0.14 —
(VoM = 9.5 Vdc) 10 | -062 - -05 -09 — -0.35 —
(VgH = 13.5 vdc) 15 -18 — -1.5 -35 - -1.1 -
(Vo = 0.4 Vdc) Sink | oL 50 064 — 0.51 0.88 - 0.36 — | mAde
{VpL = 0.5 Vdc) 10 1.6 — 1.3 225 — 0.9 —
(VoL = 1.5 Vdc) 15 42 — 34 8.8 - 24 —
Input Current lin 15 — =0t — +0,00001 | £0.1 — +1.0 pAdc
Inpui Capacitance Cin — — — — 50 1.5 - - pF
Vin =0}
Cuiescent Current oo 50 - 5.0 - 0.005 5.0 — 150 pAdc
{Per Package) 10 — 10 — 0.010 10 —_— 300
15 —_ 20 — 0.015 20 —_ £00
Total Supply Current**} T 50 IT=(1.35uA/kH2) f + Ipp pwAdc
{Dynamic plus Cuiescent, 10 IT = (2.70 pyAVkHZ) £+ IpD
Per Package) 15 IT = (4.05pA/kHZ) £ + Ipp

#Data labelled “Typ” Is not to be used for design purposes but is intended as an Indication of the IC's potential performance.
**The formulas given are for the typical characteristics only at 25°C.
1 To caleulate total supply current at loads cther than 50 pf:
IT{C) = IT{50 pF) + {CL - 50) Vik
where: IT is in pA (per package), CL in pF. V = {¥pp — Vgg) in volts, f in kHz is input frequency, and k = 0,002.
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SWITCHING CHARACTERISTICS* (C_ = 50 pF. Ta = 25°C)

All Typas
Characteristic Symbol VoD Min Typ# Max Uinit
Output Risa Time HLH ns
TLH = (3.0 nsipF) C_+ 30 ns 5.0 — 180 360
tTLH = (4.5 ns/pF) G + 15ns 10 — aa 180
tTLH = (1.1 ns/pF) CL + 10 ns 15 — B85 130
Output Fali Time tTHL ns
tTHL ={1.5ns/pF) C| + 25 ns 5.0 — 100 200
tYHL = {0.75 ns/pF) Cp +12.5ns 10 -— 50 100
tTHL = {0.55ns/pF} C_ + 9.5 ns 15 —_ 40 &0
Propagation Delay Time; Dala, Strobe to S tPLH, ns
tPLH. tPHL = {1.7 ns/pF) C_ + 465 ns PHL 5.0 — 550 100
tpLH- tPHL = (0.86 ns/pF) C + 192 ns 10 — 225 450
tpLH. tPHL = (0.5 nsipF) G + 125 ns 15 — 150 300
Inhibit Propagation Delay Times tPLH. ns
tPLH. 1PHL = {1.7 ns/pF) C| + 315 ns PHL 5.0 — 400 800
tpLH. 1PHL ={0.66 ns/pF)} C + 117 ns 10 — 150 300
IPLH. PPHL = {@.5ns/pF) C|_+ 75 ns 15 — 100 200
Setup Time tsy ns
Data to Strobe 5.0 250 125 —_
10 100 5 —
15 75 et:| e
Hold Time in 5.0 -20 -100 — ns
Sirobe to Data 10 o) -40 —_
15 10 -30 —
Strobe Pulse Width WH ns
5.0 350 175 -
10 100 50 -
15 . 75 33 -_

* The formulas given are for the typical characteristics onty at 25*C.
#Data labelled “Typ" is not to be used for design purposes but is intended as an indication of the IC's potential performance.

VoD

O]

o]

o—i

For MC145148

1. For P—channel: Inhibit = Vgg
and D1-D4 constitute
binary code for “output
under test”

2. For N—channel: Inhibit = Vpp =~ g

[ —

STRDBE

INHIBIT

M

D2

D3

D4

© Vs

;

Q

For MG145158

1, For P—channel: Inhibit = Vppy

2. For N—channel: Inhibit = Vgg
and D1-D4 constitute binary
code for “oulput under test.”

EXTERNAL

POWER SUPPLY

—_

Figure 1. Drain Characteristics Test Circult
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oVpp
In L J_omuF
Teoo Ic&nmlc
v ne L
249Voo =
2Hns 20ns
PULSE
GENERATOR °_g; 80 |° ] “ 0% Voo
CL in
[sx} l I 10% Vgg

~——0—] STROBE
INHBIT 515
Figure 2. Dynamic Power Dissipation Test Circuit and Waveform

g\fno

Cw—g—o—]
Y STROBE _ | o 0 OUTPUT 50
51 |0 OUTPUT 51
__:"-o—o— INHIBIT | o I Lo
-~
H—o | 1: L 0 — Voo
PROGRAMMABLE[ T O4—0—0—] D1 - - ?
PULSE s | Vss
GENERATOR [ 02 1PHL
o0 Vi
aat oD
s |
_:;-—o——o—- D3 Vss
——o
oeo—0—ps 5% OUTPUT 515 e e
—0
0 Vgg CL

1

Figure 3. Switching Time Test Circuit and Waveforms

PIN ASSIGNMENT
sT(1e 24 [1vpp
D1Qz 23 [JINH
p2(]2 2o
574 2103
s5[] s 20 [3 510
ss 6 19 [ 51
s4ll7 18 [] 58
s3fe 171 59
s51[9 16 [ 514
sz (] w0 15 [1 518
so ] 1 14 [] 512
Vgs [] 12 130513




TR

117

22 EXAR
A 1 A the analog plis company M

A,

FEATURES

» | ow-Sine Wave Distortion, 0.5%, Typical

® Excellent Temperature Stability, 20ppm/°C, Typ.
Wide Sweep Range, 2000:1, Typical
Low-Supply Sensitivity, 0.01%V, Typ.

Linear Amplitude Modulation

TTL Compatible FSK Conirols

Wide Supply Range, 10V 1o 26V

Adjustable' Duty Cycle, 1% TQ 99%

XR-2206

Monalithic
Function Generator
y :. o £ /:f& /_.,
.June 1997-3

APPLICATIONS
* Waveform Generation

® Sweep Generation
* AM/FM Generation
& \Y/F Conversion
& FSK Generation

# Phase-Locked Loops (VCO}

GENERAL DESCRIPTION

The XR-2206 is a monolithic function generator
integrated circuit capable of praducing high quality sine,
square, triangle, ramp, and pulse waveforms of
high-stability and accuracy. The output waveforms can be
both amplitude and frequency modulated by an extemat
voltage. Frequency of operation can be sefected
externally over a range of 0.01Hz to mare than 1MHz.

The circuit is ideally suited for communications,
instrumentation, and function generator applications
requiring sinusoidal tone, AM, FM, or FSK generation. It
has atypical drifi specification of 20ppm/°C. The osciltator
frequency can be linearly swept over a 2000:1 frequency
range with an extermal controt voltage, while rmaintaining
low distortion.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XR-2206M 16 Lead 300 Mil CDWP -55°C to +125°C
XR-2206P 16 Lead 300 Mi PDIP —40°C to +85°C
XR-2206CP 16 Lead 300 Mil PDIP 0°C to +70°C
XR-2206D 16 Lead 300 Mil JEDEC SOIC 0°C to +70°C
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I" EXAR

y [/ /av/av/ev/avd

— 11 (Or—

Vee

@ @ SYNCO
—o0

GND  BIAS

Timing
Capacitor YyCo /7
tc2 (6 — |
w1 (D——
RT|‘r|1éng; '_
esistors Current Muhlpli
! plier
L TR2 .— Switches And Sina
Shapor

FSKI @———

amst (-

WAVEA1 @

waveaz ((2)

SYMA1 @
symaz (5}

Figure 1. XR-2206 Block Diagram
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AR A A 7L

AMSI
sTO
MO
Veeo

L [o3]
TC2
TR
TR2

16 Lead PDIP, CDIP (0.300")
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SYMAZ AMS|

SYMA1 5TO
WAVEA2 MO
WAVEA1

GND M
SYNCO TC2
BIAS TR1
FSKI TR2

nnooanonnn

gooouoono

XR-2206

R

SYMA2
SYMA1
WAVEA2
WAVEA1
GND
SYNCO
BIAS
F5KI

16 Lead SOIC {Jedec, 0.300")

PIN DESCRIPTION
Pin # Symbol Type | Description

1 AMSI | Amplitude Modulating Signal Input.
2 STO o] Sine or Triangle Wave Output.
3 MO o] Multiplier Quiput,
4 Vee Positive Power Supply.
5 TCA | Timing Capacitor Input.
6 TC2 | Timing Capacitor tnput.
7 TR1 o} Timing Resistor 1 Output,
a TR2 ] Timing Resistor 2 Output.
9 FSKI 1 Frequency Shift Keying Input.
10 BIAS (o] Intemnal Yoltage Reference.
1t SYNCO (o] Sync Output. This output is a open collector and needs a pull up resistor to Vee.
12 GND Ground pin. '
13 WAVEA1 | Wave Form Adjust Input 1.
14 WAVEA2 1 Wave Form Adjust Input 2.
15 SYMA1 | Wave Symetry Adjust 1.
16 SYMA2 | Wave Symetry Adjust 2.
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2. dmﬂsznanuazmnqu

BPOWER @
ON
. e Produce By
iy ‘] e Mr. Wattana  Sawatdee
k__?'_ N F;I Mr. Wirut Thiapkung

Mr, Weerachat Junhuaton

.

(s N OFF /,—'3]\']

N = ‘..

Transmitter &

N

N7

PLUG

Ul 9.1 dmtlsznauuarmugugenaaRIMTT RS yRN A A

(VN aaIaIds)

NN 0.1 EmeasBuaeie ol
1. NvUBNN
2. dAieddlalle
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Optical Fiber Demonstrator

2V ay 5V GND +5V +BV +12v
O O OO0 O O O
d2v v By GND 5V sy v
O O O O O
Transmitter

7 9.2 adtpusadulnih huvwaaeasda)

Produce By

Mr. Wattana  Sawaldee
Mr. Wirut Thiapkung
Mr, Weerachat Junhuaton

Transmitter <P

51 9.3 dvsznauuaveLnagarenaImTUdsSy il

1
=l

NN 2.2 Envaudeasi ol
1. navuaniag
2. Handaie

(FUNAITLETaITL)

3. aelwinseuaady 220 Thad

4. whideu Wi nsueady 220 Tad
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Optical Fiber Demonstrator
-5V -2v v 5V GND +5V +ayv H2V  +16V
O O O O 0O 0 O o ©
-15v -2V eV -5V GND +5V +BY +H2V 415V
O O O O O O O 0O ¢
Receiver

U4 2.4 gesiausediuliih FruugaaeFasiy)

3. NSLTT
1. Beutdnlwihnssuasdy 220 Taad (aneia 4)
2. Lﬂﬂﬁa@%ﬂ’ﬁﬁ”'lu‘ﬂﬂ\‘lm‘%ﬂﬂ (‘WN'\ULE‘]'U 2)

3. dalunuudmaaasmatuseusiien Wlnnuimenduneuuaitnisatiaudun
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