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Paving the Way to a Wireless Information Environment

The world of information processing is conjpositions, mostly of the mixed compound
stantly striving to create ever more powerfuGaAlAs. The active layer is part of a pn junc-
tools to produce, retrieve, present and transntibon and either doped by the amphoteric
information. The hardware and softwarémpurity Si, or, without intentional doping,
needed — regardless of how highly sophistembedded into a double-hetero structure. By
cated it may be — has to provide a user-friendarying the GaAlAs composition, the energy
interface. The interface to the user shouldand gap can be adjusted within a wide range
appear simple, self explanatory, efficient andtoe meet specific design requirements. The
of course — wireless. Wireless communicatiorequired structure is produced by liquid phase
and wireless control of any equipment is thepitaxy. TEMIC is an experienced specialist of
cornerstone of appeal to the uderfrared (IR) this technology, not only capable of achieving
communication is the most -cost-efficienteading-edge results, but also providing large
approach to provide a cordless user interfagaroduction capacity.

Moreover, it is reliable, short-ranged, alreadbetectors are photo pin diodes made from Si

available, and as natural as sun light. It is noW, o, capacitance and high dynamic sensi-
accepted that IR communication technolo

will have a big future inPersonalArea Net- gé{v'ty at long IR wave lengths. The bipolar

i production process of these devices has to be
works (PANS)' The IrDA standard will help tocapable of achieving unwanted impurity levels
make this happen.

below 161 cm3,
IR communication started in Europe, actuall
in Germany, as far back as 1974. The remo
control of TV sets via infrared transmissior}0
conquered the world within 10 years. Today,

beside TV sets, VCRs and audio equipme ontrols. These circuits are produced by

nearly every p_roduct of consumer electroni.(;?EMlC in very large quantities of approxi-
is controlled via IR communication. In addl-mately 100 million units per year. They use

tion to this, IR technology has spread to t.hgophisticated gain control which compensates
_develop_m_ent of car keys and automobll\?or adverse ambient environments. This circuit
immobilizing systems. principle is also incorporated in the new IrDA

TEMIC has been a major supplier of infrare@mplifiers.

communication devices from the beginningl._

. : i I ast, but not least, custom packaging is best
Today, TEMIC is the world's leading suppliel ey 15 create optimized IrDA-suitable

of infrared receivers, which integrate a phOtHevices TEMIC has the knowledge and the

pin dio_de and an elaborgte_amplifier IC.:’ and I<§xperience needed to develop and produce
a leading supplier of optimized IR emitters Ofedicated optoelectronic packages.
transmitters.

he integrated first signal processing stage is a
dicated circuit. TEMIC's development effort
r IrDA-compatible receiver circuits is based
n its long-standing experience with remote

. . . It is our firm belief that the standardization
T.he t.echr)ologlcal basis of infrared ransMiSs¢tort of IrDA and the technological leadership
sion links is wide spread. of TEMIC as well as its commitment to cord-
Highly efficient emitters are based on lll-Vless IR communication can be fruitfully com-
compound semiconductors. An optimized laydrined to contribute to the big future of IR data
structure is needed, made from several cormemmunication.

TELEFUNKEN Semiconductors 1
04.96



TEMIC

Semiconductors

IrDA-Compatible Data Transmission

Serial infrared data communication has beeate supported by standard UARTSs (see figure
on the computer market for several yeard). The minimum demand for transmission
Standardization and consequently mutuabeed for IrDA is only 9600 bit/s. All trans-

understanding between different devices hasissions must be started at this frequency to
been achieved by the creation of the IrDA&nable compatibility. Higher speeds are a

standard. matter of negotiation of the ports after estab-
_ lishing the links.
What is IrDA? Higher speeds require special interfaces which

IrDA is the abbreviation forinfrared Data OPerate at 1.152 Mb/s and use a similar pulse-
Association, a non-profit organization for setShortening process as in the RS232-related

ting a standard in IR serial computer conne&0de, but with a pulse reduction to % of the
tions. original pulse length. The fastest data rate sup-

_ ) ) _ ported by IrDA is 4.0 Mb/s (often called FIR),
IrDA's interoperable infrared serial data “n'?)perating with 125-ns pulses in a 4-PPM (PPM
features low power consumption with dat& py|seposition Modulation) mode. The typi-
speeds up to 4 Mb/s, allowing a cordless ‘waligy| interfaces for the various modes are shown
up-to’ data transfer in a simple yet compelling, figure 2. In the following chapter "IrDA

way. Applications are in both consumer andandard", the reader will find the definitions
commercial markets with a universal datafthe IrDA standard.

connection relevant in the use of docking and . . o
input units, printers, telephones, desktop/ la Jptical output power and receiver sensitivity
top PCs, network nodes, ATMs, and hand-heff€ Set to a level where a point-and-shoot
mobile peers (PDA meets PDA). Yesterday'@Ctivity (£15°) is sufficient for point-to-point
systems with IR capabilities such as NewtoffoMmmunication, but prevents the pollution of
Omnibook, Wizard and Zoomer are not easigjl_e a!mb'e”t by straying needless power. Tran_s-
connectable with each other or other compl&?'SSION Ovﬁr a dlstanc]? of at least 1 m Ihs
mentary devices. IrDA is the response in whichSured. The detector front end receives the

many segments of the industry have committdfpnSmitted signal, reshapes the signal and
themselves to realize the opportunity of eds it to the port. The system works in a half-

general standard providing data links whicUPIEx mode that allows only one transmission
are non-interfering and interoperable. irection to be active at any given time.
For frequencies up to 115.2 kb/s, the minimum

How IrDA Transmission Works output intensity is defined with 40 mW/sr. For

. ) higher speeds, a higher output intensity of
The transmission in an IrDA-compatible modq 5 \w/sr minimum is used. The sensitivity

(sometimes called SIR for serial IR) uses in th@ rasholds are 4mW/m2 and 100 mW/r for
simplest case the RS232 port, a built-igir and FIR respectively.

standard of all compatible PCs. With a simple )
interface, shortening the bit length to a maxjlneé wavelength chosen for the standard is
mum of 3/16 of its original length for power-P&tween 850 nm and 900 nm.

saving requirements, an infrared emitting dio

Is driven to transmit an optical signal to th hat D_O I_Need to Enable IrDA
receiver. Transmission?

This type of transmission covers the data rangée simplest way of optical interfacing in the
up to 115.2 kb/s which is the maximum dat&IR mode is shown in figure 1. For pulse

2 TELEFUNKEN Semiconductors
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shaping and recovery, the TEMIC deviceadditionally, the digital pulse-shaping circuit
TOIM3000 or TOIM3232 are recommendedmust be inserted for shortening the pulse to be
The front end including transmitter andemitted to 1.6 ps (i.e., 3/16 of the bit length at
receiver should be realized by the integratedl5 kb/s) and pulse recovery of the detected
module TFDS3000. The TFDS3000 can alssignal to comply with the IrDA standard. Only
be directly connected to Super I/Os™ (seile active low bits (0) are transmitted.

page 14). A transimpedance amplifier is us,e|1_;lOr the high-speed mode, the TFDS6000 is

in the receiver for input ampllflcatlon._ Its ecommended to be operated with NSC's or
output signal is fed to the comparator inpu MC's new IrDA-compatible Super /O™

whose reference level is adjusted to eﬁidentl?fircuits Circuit proposals for the various

suppress noise and interferences from ﬂ}ﬁodes are given on page 14
ambient. '

IR output
— ™ Pulse shaping B Transmitter >
UART16550/ RS232 TOIM3000 TFDS3000
< or TOIM3232
Pulse recovery Receiver ——————
IR input
Figure 1. Block diagram of one end of the overall SIR link
IR output
Output driver
—®= Upto115.2 kb/s r<—8 and LED Active
output
d interface
Comm. controller feg——#» 1152 Mb/s a—wpe IR transducer
module Active
input
Detector interface
— 4.0 Mbfs > and receiver _ '
IR input

Figure 2. Block diagram of one end of the link for signaling rates up to 4.0 Mb/s

TELEFUNKEN Semiconductors 3
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IrDA Standard

ensure a transmission over 3 m (see figure 4).

Specification 10N
_ ~Data of the optical interface standard are
In SIR mode, the data is represented by optic&cumented in tables 1 to 3.

pulses between 1.6 pus and 3/16 of the bit

length of the RS232 data pulse in SIR moddedia Interface Specification

Pulse-length reduction is also applied in thgverall Link

higher frequency modes. The limits of the

standards are shown in tables 1 and 2. TA&e link length is from O to at least 1 m. The
optical radiant intensity and detector sensdistance is measured between the optical refer-
tivity are adjusted to guarantee a point-to-poirgnce surfaces. The link should operate and
transmission in a cone of +15° over a distanceeet theBit-Error Ratio (BER) specification

of at least 1 m. The radiant intensity and thever this range. The BER should be no greater

sensitivity of the front end can be increased than 168.

Table 1. Signaling rate and pulse-duration specification

Signaling Rate Modulation Rate Tolerance | Pulse Duration | Pulse Duration | Pulse Duration
% of Rate Minimum Nominal Maximum
2.4 kbis RZI* +0.87 1.41 ps 78.13 ps 88.55 ps
9.6 kb/s RZI* +0.87 1.41 ps 19.53 ps 22.13 us
19.2 kb/s RZI* +0.87 1.41 ps 9.77 us 11.07 ps
38.4 kb/s RZI* +0.87 1.41 ps 4.88 us 5.96 us
57.6 kb/s RZI* +0.87 1.41 ps 3.26 ps 4.34 us
115.2 kb/s RZI* +0.87 1.41 ps 1.63 ps 2.23 us
0.576 Mb/s RZI* +0.1 295.2 ns 434.0 ns 520.8 ns
1.152 Mb/s RZI* +0.1 147.6 ns 217.0 ns 260.4 ns
4.0 Mbl/s
Single pulse 4 PPM +0.01 115.0 ns 125.0 ns 135.0 ns
Double pulse 4 PPM +0.01 240.0 ns 250.0 ns 260.0 ns

* RZI| = Return toZerolnverted

TELEFUNKEN Semiconductors
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Active Output interface

At the active output interface, an infrared signal is emitted. The specified active output interface
parameters in table 2 are defined in the physical layer specification of the IrDA standard. The

complete standard is available from IrDA.

Table 2. Active output specification

Specification Data Rates Minimum Maximum

Peak wavelengti\p, pm All 0.85 0.90

Maximum intensity in angular range, mW/sr All - 500

Minimum intensity in angular range, mW/sr 115.2 kb/s and below| 40 -
Above 115.2 kb/s 100 -

Half angle, degrees All +15 +30

Signaling rate (known as clock accuracy) All See table|1 See tahle 1

Rise time t10 - 90%, fall timest90 - 10%, ns 115.2 kb/s and below - 600
Above 115.2 kb/s - 40

Pulse duration All See table 1 See table| 1

Optical overshoot, % All - 25

Edge jitter, % of nominal bit duration 115.2 kb/s and below - +6.5

Edge jitter, relative to reference clock, 0.576 and 1.152 Mb/s - +2.9

% of nominal duration

Edge jitter % of nominal chip duration 4.0 Mb/s - +4.0

Active Input Interface

If a suitable infrared optical signal impinges on the active input interface, the signal is detected,
conditioned by the receiver circuitry, and transmitted to the IR receive decoder.

Table 3. Active input specifications

Specification Data Rates Minimum Maximum
Maximum irradiance in angular range, nf/W All - 5000
Minimum irradiance in angular range, mfw 115.2 kb/s and below 40 -
Above 115.2 kb/s 100 -
Half angle, degrees All +15 -
Receiver latency allowance, ms - 10
TELEFUNKEN Semiconductors 5
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Tolerance Field of Angular Emission

The optical radiant intensity is limited to atolerance field of an infrared transmitter's
maximum of 500 mW/sr and an angle of +30émission is shown. A typical farfield charac-
to enable the independent operation of moteristic of a transmitter is also shown in this
than one system in a room. In figure 4, thigure.

500
450
% 400
% 350 \IrllDAtoIer[ance field
> 300 Typical emission
D characteristic
c 250
9
E 200
& 150 //—
©
£ 100 —_
50 /1 FR 1 \

90 -75 -60 -45 -30 -15 0 15 30 45 60 75 90
Angle of emission [°]

Figure 4. Tolerance field of angular emission

6 TELEFUNKEN Semiconductors
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Transmission Distance

From figure 5, the transmission distance asiatensity of 40 mW/sr, results in a transmission
function of the sensitivity (necessary irradiancdistance of 1 m. A combination of a detector
on the detector) can be read. For example: with a minimum irradiance of 10 mW#Arand

sensitivity given as a minimum irradiance omn emitter with 250 mW/sr can transmit over
the detector of 4GnW/m2, combined with an nearly five meters.

100

T I

|

|
40 mW/m?2

K

5 <
™~ TR
—

BN

S
IrDA

TN

o 2

MSOO mW/sr
| |

Irradiance [mMW/m?]

—f i - 250 MW/sr
—— 10 mW/m?2 R i i

- ~ ~ 125 mW/sr
T~ R | |

- T~ | 80mWisr
IrDA ~ | |

detector irradiance vs. distance ™~ 40 mW/sr

1 I

Figure 5. IrDA transmission distance

Distance [m]
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Future Developments

The IrDA committee has developed and supfFhe Future of the IrDA Standard
ports a standard for IR communication. The

standard is the marketing tool to ensure deg)is TEMIC's policy to support the further
market penetration by enabling inter-ope evelopment of the standard and not to support

ability of different manufacturer's equipmenthardware developments in order to short cut

TEMIC has actively worked within the IrDA @ny standardization efforts. It is firmly

committee in order to incorporate part of jt9elieved that this is in the best interest of the

20 years' know how with remote controls anduture of the IR communication market and all

supports the widest possible spread of tHBdustrial participants in it. In discussion are

standard. The TEMIC devices develope§Xt€nsions of the standard towards:

according to the standard, especially tht Data rates beyond 4 Mb/s

TFDS3000 and TFDS6000, efficiently support Diffuse data transmission

the spreading of the standard. These devicesRemote control applications

are V\_/ell ahead of market requirement'_s and CFEMIC is actively involved in the further

contribute to the success of your equipment fevelopment of the standard and will use its

production or under development. influence to reach most beneficial rules for
practical operation.

TFDS6000

@g%ﬁg?aigstqeaﬁzyjlﬁé/gaférée;asézg tldlgﬁge future of the IrDA standard is_ not limited
IrDA standard. Therefore, TEMIC develope %/_thla\ﬂftce:chnologyblTh? IFE'.E,[D ?erlefs T?Hg?
the TFDS6000 which is pin-to-pin compatible0 IS capable of a bit rate of up 1o © 10
to the TFDS3000. Data sheets and samplé8 M/S- Even higher bit rates]@0 Mb/s) can

; ; be achieved in the future. Similarly, the
have been available since January 1996. ’
y bandwidth of the detecting pin diode can be

increased beyond the requirements of the
TFDS2000 existing IrDA standard. Operating at 10 M/s

The TFDS2000 is an emitter-detector combftﬁhom(Jl feasible with today’s technology.

nation that includes the emitter and the deteEinally, the bandwidth of the IC has to be
tor of the TFDS3000. In contrast to thencreased. Here, TEMIC can fully depend on
TFDS3000, the TFDS2000 does not contaibs long-standing experience with remote con-
amplifier and driver capabilities. The driver ICtrols as well as high-frequency applications.
which is contained in the TFDS3000 is alsdhe step into the 30-Mb/s region will be
available separately (TOIM2532). achieved when required.

The Future of the Technology

8 TELEFUNKEN Semiconductors
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IrDA Application Hints: TFDS3000

Circuit Blocks in the IC of TFDS3000 output of that comparator is directly connected

Block diagram to an open collector output stage.

In figure 6, the block diagram of the built-in ICAGC (Automatic Gain Control)

chip U2532B of TFDS3000 is shown. Thelhe AGC adjusts the sensitivity of the receiver
numbering of the connections is not necegccording to the strength of the incoming
sarily identical to that of TFDS3000. For moresignals. When the input signal increases, the
detailed information (e.g., PIN descriptionamplification of the CGA is reduced to a value
please consult the TFDS3000 data sheet.  where a BER < 10Eis still guaranteed, but
signals from disturbers can be effectively sup-

Receiver . .
L . . .pressed. With this feature, correct data trans-
The IR radiation detector is a Silicon photo p"gpission can be maintained also in the presence

diode which is integrated into the package q . i
TFDS3000. This diode is produced in a tec -];eegg:r?%gr?\ﬂlngﬁjiigsps and ceiling lamps that

nology used also for BPW22 and BPW23, bu _ _

is a special product for the IrDA transceivefr he dynamic range of the AGC is max. 30 dB.
TFDS3000. This provides the ability to also suppress
. - strong interferences. As the AGC reduces gain
TIA (Transimpedance Amplifier) .when the input signal increases, the transmis-

The input stage provides the necessary bigg,, jistance is reduced if disturbances have to
voltage for the photo diode and ensures dB-e suppressed

coupling of the useful signal. This involves
processing the DC- and AC portions in sepd-he AGC is digitally controlled and therefore
rate parts of the circuit, BIAS (Bias Voltageyot dependent on any time constant. The
and TIA. The BIAS circuit separates the D@mplification of the CGA is set at every input
part (sunlight, incandescent light) from theulse and is maintained until the next input
input signal. The AC portion of the inputpulse is detected. The signal strength deter-
current is fed to an inverting amplifier with amines whether to reduce, increase or maintain
sufficiently low input resistance transim-the gain. If no input signal is detected during a
pedance amplifier (TIA). The TIA prevents theperiod of 14 ms, the AGC switches the
signal slopes to be negatively affected by tHeceiver to the next higher sensitivity level.
junction capacitance of the photo diode. After several periods of 14 ms, maximum

CGA (Controlled Gain Amplifier) sensitivity is reached.

The CGA consists of two differential amplifi- The gain of the AGC is also maintained while
ers. The total gain is 17 in the high-sense motfee transceiver is transmitting.

(sensitivity control input HIGH) and can b -

reduced to 8 if the sensitivity control input ieSTransmltter _

set to LOW. The lower and upper cut-ofPRV (IRED Driver)

frequencies of the amplifier are 25 kHz and'he IRED driver DRV is also monolithically
900 kHz respectively. Additionally, the overallintegrated on the transceiver chip, providing a
gain can be attenuated by 30 dB in 2-dB stegsgh-impedance input to drive a fast IR emitter
The attenuation is digitally controlled by thediode included in the package of TFDS3000.

AGC (Automatic Gain Control) circuit. The active HIGH input signal drives the output
COMP (Comparator) stage. This stage mainly consists of an input
The comparator compares the output signal amplifier and an open collector NPN transistor
the CGA to an internal threshold voltage. Thehich is saturation-controlled.

TELEFUNKEN Semiconductors 9
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= i on-board applications, no additional external
ik load is necessary. When capacitive loads (long
{ cables) have to be driven, an external load

- resistor of 2 R is recommended.
8

@ % Vee
T
3 ' @JAGEGAJ f> {] X R, - C

DRV

I
< || TIA I
COMP 3

lL — '\!! 8 2 ——O Rxd

9 4
DRV = Driver 1 TFDS3000 7 0 1xq
COMP = Comparator 4 6——O SD
TIA = Transimpedance amplifier J_
CGA = Controlled gain amplifier
AGC = Automatic gain control Figure 8.

The pin notation refers to U2532B (not to TFDS3000). . . L
To increase the output power In a transmission

Figure 6. Block diagram of U2532B
(inqcegrated circuit ingside TFDS3000) system, an external .TSHF5400. or TSSFA'SOO
can be added to the internal emitter in parallel.
Application Circuits The IRED is connected to pins 8 and 1 (IRED
anode, IRED cathode). This is the recom-
i mended circuit for a supply voltage of 3.3 V

(see left). Due to the doubled current through
both diodes, the resistor, Ras to be reduced
by a factor of 2.

2 Rxd
TFDS3000 7 O Txd
4 O SD
L
Figure 7. 2— 0 Rxd
R. is used to adjust the current through the TFDS3000 7 9 1yq
LED. Depending on the current to be adjusted, 4 o SD
it varies from 3.3 to 1@ (see the following 1
chapter).
Rs and C constitute the filter network to sup- Figure 9.

bances. Both are strongly depending on t gthe case of a5V supply, an additional diode
or improving the output power should be con-

nected not parallel but in series to the internal
diode. The serial current limiting resistor
The Rxd output is internally connected tgY should be reduced to remain at the same
by a resistor of typical 20¢k load resistor. For current value.

press power-supply noise and other distu){-

noise sources. Recommended: @)X.7 uF//
330 nF ceramics.

10 TELEFUNKEN Semiconductors
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Current-Control Resistor for increasedT of the junction temperature beyond
IRED the ambient temperature can be calculated

according to
The IRED of the transceiver TFDS3000 needs 5T = Riua Imax Vimax (Imax) X tto
a current-control resistor which depends on t lues: — 350 KW
supply voltage chosen for the circuit. The 2UY€S: UR“JA ~ 3/16 = 0.1875
recommended resistor value for the supply lto :OSA_ '
voltage 3.3 V to meet the IrDA standard is \;"ax (0.5 A) _ 2.1V
4.7Q. For 5.0 V, itis 10.@ (see table 2). maxas -
Table 4. Recommended current-control resistor for Result: ) oT : 70°_C
IRED TEMIC allows a maximum junction tempera-
ture of 125°C. Therefore, the maximum oper-
ating temperature without current derating is
Current-control resista® 4.7 10.0 T = Tjmax - 8T = 125°C - 70°C = 55°C.

According to tables 5 and 6, the maximum
The resulting forward current range of théemperature can be increased to higher values
IRED is given in the tables 5 and 6. The scatt&hen the forward current is limited to lower
of the current depends mainly on the scatter ofirrents than the data sheet limit. The derating
the power supply. According to the standard, @urves are shown in the TFDS3000 data sheet.
variation of +10% is assumed. However, théNaturally, as in every electronic design, it is
scatter of the forward voltage of the IRED add#ise to stay as far as possible away from the

an additional tolerance. The scatter of thimits of the allowed range of temperatures and
current has been calculated using sigma currents. This increases the life of the circuit.

limits of the forward voltage of the diode. . . . i
Naturally, the current is limited to a muchWWindow Size in Housings

nalrrowerfgag%/e in the case of the high% figure 10, the minimum window size in rela-
voltage of 5.0 V. tion to the distance between the window and

Table 5. Resultingd through the IRED for several the transceiver is described.
current-control resistors atQfrom 3.0 to 3.6 V

Power supply voltage/V 3.3 5.0

Supply Voltage 3.3V
Resistor 3.9 4.7 5.6 6.8
[ min/MA 250 220 190 170
[ maMA 430 370 320 270

Table 6. Resultingd through the IRED for several
current-control resistors atdfrom 4.5t0 5.5 V

Supply Voltage 5.0 V
ResistorR 8.2 10.0 12 15
| min/MA 290 250 210 170 15 - 15°
e/ MA 440 | 370 | 310 | 250 4 \ 2

. : d; =11.4+054& a
The maximum ambient temperature allowed

and the current derating beyonq this'tempera- Figure 10a. Optical window size in relation to the
ture depends on thermal considerations. The distance to TFDS3000 (top view)

TELEFUNKEN Semiconductors 11
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The optical window must be a minimum siz8. Set the furnace temperatures for pre-heating
of d; x d, rectangular or elliptical not to reduce and heating in accordance with the reflow

the IrDA performance. The dimensions af d
d>and a are given in mm.

15°

d,

>

: = 15°
I d,=4+054& a

Figure 10b. Optical window size in relation to the
distance to TFDS3000 (side view)

Reflow Soldering of TFDS3000

Reflow soldering consists of four steps:

temperature profile as shown below in
figure 11. The pre-heating phase is impor-
tant to achieve a completely stabilized,
constant temperature about 150°C through-
out the package. Exercise extreme care to
keep the maximum temperature below
230°C. The following temperature profile
must be measured at the upper device sur-
face. Since temperature differences occur
between the device and the surface of the
circuit board, depending on the types of
circuit board or reflow oven, the solder flow
as well as the package temperature should
be verified by test runs. The duration of a
temperature load above 160°C must not
exceed 90 s.

4. Handling after reflow should be done only

1. Apply solder paste to the specified sol- after the PCB has cooled down.

dering pads, using a dispenser or by scre

printing.

il the process flow of PCB assembly, some-
times repeated reflow solder passages are

2. Use either a hot-air oven or an IR combinaequired. Soldering twice is considered to be
tion type with upper and lower heaters as @nproblematic if the recommended profile (see

reflow furnace.

Temperature [°C]

figure 11) is observed.

240

220 230°C max.
200

180

160

140
120
100
80
60
40
20

2-4°s

120 - 180 s——————————— >

2-4°s

0
0 50 100 150

200 250 300 350

Time [s]

Figure 11. Recommended soldering temperature profile
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TFDS3000 — Stability against Electromagnetic Interference (EMI)

RF - Environment Tests

Test Conditions Test Method Result
Electrostatic discharge 3 kV discharge, human body, MIL 883D, 3015.7 O.K.
100 pF,1.5R equivalentto ESD S 5.1
220 V, machine model, 200 pk ESD S 5.2 O.K.
15 kV air discharge O.K.
Electromagnetic Susceptibility
Frequency Band [MHz] Antenna Polarity Frequency Mode | Signal Strength Result
[V/m]
0.1-05 Not tested
0.5-30 Vertical AM 7 O.K.
30-41 Vertical AM, FM 2 O.K.
41 - 88 Horizontal AM, FM 2 O.K.
88 - 108 Vertical, horizontal FM 2 O.K.
136 - 174 Vertical FM 8 O.K.
174 - 230 Horizontal AM, FM 2 O.K.
440 - 512 Vertical, horizontal FM 22 O.K.
806 - 845 Vertical, horizontal FM 30 O.K.
Radar
Frequency Band [MHz] Pulse Pulse Antenna Polarity Signal Strength Result
Width [us] | Rate [Hz] [V/Im]
600 250 Vertical, horizontal 13 O.K.
1300 333 Vertical, horizontal 10 O.K.
2800 1000 Vertical, horizontal 13 O.K.
European Requirements
Frequency Band [MHz] Frequency Mode Antenna Polarity | Signal Strength Result
[V/m]
27-80 Non-modulated, cw Vertical, horizontal 1 O.K.
80 - 200 Non-modulated, cw Vertical, horizontal 1 O.K.
TELEFUNKEN Semiconductors 13
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IrDA Application Hints: Interface Circuits

Interfacing TFDS3000 to port as external component. The advantage is
UART16550 the external connectivity to a port with the

drawback that the internal oscillator of the
There are various possibilities to connect th@S232 port cannot be used. The clock genera-
IrDA front end transceiver TFDS3000 to thdor must also be added externally and is there-
serial RS232 port — either as a built-in infraretbre integrated into the TOIM3232. The inter-
port or as an external infrared adapter. In tifece circuit TOIM3232 can be programmed by
built-in port (see figure 12), the interface prosome commands to the register of the interface
viding the pulse shaping and stretching isircuit.
performed by a circuit (TOIM3000) directly )
connected to the UART (16450-/16550 compdnterfacing TFDS3000 by
tible). Alternatively, the TSS4550 is proposedguper /O Devices

integrating the UART and the pulse shaper. _ _
Super 1/O controllers, e.g., the National Semi-

| o el conductor PC87334VLJ/ PC87334VJG and
C1,

UART TOIM3OO(\)/CC R[] TG —= SMC (Standard Microsystems Corporation)
i’ L — FDC37C665IR/ FDC37C666IR can be directly
ouTL RESET RD_ R | RO interfaced to TFDS3000.
| P Y L ——p A capacitive coupling should be implemented
SIN Hii—UART | “E5s3000 in the TxD line as described in National Semi-
| xouT P conductor's application note "Connecting a
\ T 232 BT Serial Infrared (SIR) Analog Board to the
| |aupouT—Pe_cLk RD_zaz%Pj RAD PC87334VLJ".
iiiiiiiiii RS232
TSS4850 _ Interfacing TFDS6000 by
Figure 12 TOIM3000 — UART interface PC87108/338 Infrared Controllers

(built-in infrared port)
NSCPC87108
RS232 9-pin  Level

TOIM3232 TEDS3000 The configuration shown in figure 14 is
connector - converter recommended to interface the TFDS6000 to

Pin 4, DTR—» |»RESETVCC_SD—pvcC| the National Semiconductor PC87108VHG
Pin7 RTS—» [ »BRD TD IR-MTxD| Advanced UART and Infrared Controller".
Pin3, TxD—» —»TD_UARTE5m4—RxD| « C;and G should be placed as close as pos-
Pin 2, RxD <«— RD_UART sible to the TFDS6000.
X1 X2 A
3\&';:2%‘,_'2 e The area which is grounded should be large
Figure 13. TOIM3232 — RS232 port interface enough to cover as much space as possible
(external infrared adapter) between the circuit paths leading to the

TFDS6000. This is to provide EMI
Interfacing TFDS3000 to RS232 shielding to the internal optoelectronics.

Externally NSCPC87338VLJ

The second solution (see figure 13) is an IRhe configuration shown in figure 15 is
adapter (so-called dongle) which connects thecommended to interface the TFDS6000 to
transceiver front end TFDS3000 to the RS23he National Semiconductor PC87338VLJ.

14 TELEFUNKEN Semiconductors
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C: and G should be placed as close as posnterfacing TFDS6000 by SMC
sible to the TFDS6000. Infrared Controllers

The area which is grounded should be larggtandard Microsystems Corporation SMC has

enough to cover as much space as possilalenounced a variety of new Super- and Ultra

between the circuit paths leading to th¢Os. Typical representatives of the new

TFDS6000. This is to provide EMlIcontrollers are the FDC37C669FR and the

shielding to the internal optoelectronics. FDC37C93XFR. Application notes describing
how to use the TEMIC TFDS6000 with regard
to these circuits are available from SMC
(address see appendix).

@] ® 96 11732
Vee R, R,
100Q [] 50
Vee TFDS6000
38 1 8
IRRX1 — IRED C IRED A
NSC87108 2 7
RxD TxD
37
IRSLO 3 6
VCC SD |
39 4 5
IRTX —1 GND —
GND
L, —=c,
GND -PZO nF | 4.7 pF
O L 4
Figure 14.
G * 96 11731
Vee R, R,
100Q 5Q
Vee TFDS6000
67 1 8
IRRX1 — IRED C IRED A
PC87338VLJ 2 7
RxD TxD
68
IRSLO 3 6
VCC SD |—
65 4 5
IRTX — GND —
GND
Le Lo
GND —on nF—‘_4.7 WF
O .
Figure 15.
TELEFUNKEN Semiconductors 15
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Test Software

The National Semiconductor Corporation proTo Operate in MIR (1.152 Mb/s) or
vides test software for sending and receiving|R (4 Mb/s) IrDA Modes

test files at 115 kb/s (SIR), 1.152 Mb/s (MIR)
and 4 Mb/s (FIR). Test software is revised
from time to time to reflect the NSCPC87108¢

NSCPC87338VLJ version changes. .
Firmware Configuration to .
Control NSCPC87108 and

NSCPC87338VLJ

For
NSCPC87108/87338VLJ, please contact the

Set the speed to 1.152 Mb/s or 4 Mb/s.
Write HIGH to IRSLO

Write "1" to Bit 7 "STRV_MS" of IRCFG1
whose address = 4 of Bank 7. Wait for 0.5 ps

Write "0" to IRSLO and wait for 0.5 us
more information on controlling the

National Semiconductor Corporation (address

To Operate in SIR (115 kb/s) IrDA
Mode

» Set the speed to SIR (115 kb/s)

see appendix).

Software Support

Windows 95 supports IrDA data transmission.
For actualized support, please contact Micro-

* Write HIGH to IRSLO and hold for 0.5 pus soft (address see appendix). A software driver

e Write LOW to IRSLO and hold for 0.5 ps
To operate inl.6-pus mode, write B7..BO =

(beta test version) for the TOIM3232 for Win-
dows 95 is available on request from TEMIC.

1000, 1101 to SIR_PW-SIR pulse-width regisComplete Application Software

ter whose address = 2 of Bank 6. This mode
recommended to save power.

To operate

BUMA Technology application software is
recommended to provide file transaction appli-
in 3/16-bit-time mode, writecations associated with infrared data commu-

B7..BO = 1000, 0000 to SIR_PW-SIR pulsenication. For more information, please contact
width register whose address = 2 of Bank 6. PUMA Technology (address see appendix).

16
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Optoelectronic Devices for IrDA Links

Tabulated short-form data to be compared with the enclosed data sheets.

Emitters (wavelengti, = 875 nm)

Type Angle a Radiant Forward Voltage Rise-/ Fall Time Side or Top
Intensity Ur @ limax t, & View
le@ 0.1 A
TSHAS550x + 24° 30 mW/sr 28V@15A 500 ns Top view
(> 20) (<45V)
TSHF5400 + 24° 40 mW/sr 24V @1A 30 ns Top view
TSSF4500 +20° 25 mW/sr 24V @1A 30 ns Side view

Detectors(photo pin diodes)

Type Angle a Photo Current Side or Top View
@ E.= 10 mW/cnf @ A = 875 nm

BPV10NF +20° 65 pA Top view

BPV22NF +60° 85 pA (> 65) Side view

BPV23NF +60° 65 PA (> 55) Side view

Transceivers

The transceivers incorporate the complete connecting the front end device directly to

front end with IR emitter and detector, ampli-
fication circuitry including gain control and

able (see interface ICs).

emitter current switch. Special interfaces for

the UART or the RS232 port are also avail-

Type Description

TFDS3000 Transceiver in SMD technology. 2.4 kb/s — 115kb/s. Size abow518x 5.5 mn.
In production.

TFDS6000 Transceiver in SMD technology. 2.4 kb/s — 4 Mb/s. Pin-to-pin compatible with TFDS
Samples available. Production starts May 1996.

53000.

A Qual Pack (38 pages) with excellent results is available on special request.

Interface ICs

Type

Description

TOIM3000

Pulse-shaping function (shortening and stretching) used in infrared IrDA standard appli
Directly interfaces the infrared transceiver TFDS3000 to a UART
3-V and 5-V operation with low operating current, SO16 package

cations

TOIM3232

Pulse-shaping function (shortening and stretching) used in infrared IrDA standard appli
Directly interfaces the infrared transceiver TFDS3000 to an RS232 port
Programmable baud clock generator (12015 kHz), 13 baud rates

cations

3-V and 5-V operation with low operating current, SO16 package

TELEFUNKEN Semiconductors 17
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Appendix
Sources for Accessories
IrDA

Infrared Data Association

John LaRoche

POB 3883

Walnut Creek, CA 94598, USA
E-mail: info@irda.org

Phone: +001 510 943 6546
Fax: +001 510 943 5600
Software

Microsoft Corporation

One Microsoft Way, 5/2153

Redmond, WA 98052-6399, USA

IrDA device drivers are available as an extension to
Windows 95, and can be downlooaded from the
Microsoft www:
http://www.windows.microsoft.com/windows.

PUMA Technologies

2940 North First Street

San Jose, CA 95134, USA

Phone: +001 408 321 7650
Fax: +001 408 433 2212

Traveling Software

18702 North Creek Parkway
Bothell, WA 98011, USA

Phone: +001 206 483 8088
Fax: +001 206 483 1284
Plastics

GE Plastics

Eisenstr.5

Bayer AG
51368 Leverkusen, Bayerwerk, Germany

Phone: +49 214 30 81558
Fax: +49 214 30 8523
GE Plastics

1 Plastics Avenue

Pittsfield/MA 01201, USA

Phone: +001 413 448 7352
Fax: +001 413 448 7425

Bayer Corporation

Plastic Department
Pittsburgh/PA 15205-9741, USA

Fax: +001 412 7777621
Bayer Ltd.

4-10-8, Takawana, Minato-ku, Japan
Tokyo 108

Phone: +81 3 32809705
Fax: +81 3 32809709

Bayer Taiwan Co. Ltd.

POB 55-35
Taipei - 10-477
Taiwan, R.O.C.

Fax: +88 6250 78043

Interface Circuits

National Semiconductor Corporation

2900 Semiconductor Drive

POB 580 90

Santa Clara, CA 95052-8090, USA
Phone: +001 408 721 5000

Standard Microsystems Corporation SMC

80 Arcay Drive
Hauppauge, NY 11788, USA

65403 Russelsheim, Germany Phone: +001 516 435 6000
Phone: +49 6142 601101 Fax: +001 516 231 6004
Fax: +49 6142 65746 Faxback: +001 516 233 4260
18 TELEFUNKEN Semiconductors
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