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INFRARED DATA ASSOCIATION (IrDA) - NOTICE TO THE TRADE -

SUMMARY:

Following is the notice of conditions and understandings upon which this document is made available to members and non-
members of the Infrared Data Association.

Availability of Publications, Updates and Notices

Full Copyright Claims Must be Honored

Controlled Distribution Privileges for IrDA Members Only
Trademarks of IrDA - Prohibitions and Authorized Use
No Representation of Third Party Rights

Limitation of Liability

Disclaimer of Warranty

Product Testing for IrDA Specification Conformance

IrDA PUBLICATIONS and UPDATES:

IrDA publications, including naotifications, updates, and revisions, are accessed Iectron%lly by IrDA members in good

COPYRIGHT:

1. Prohibitions: IrDA claims copyright in all IrDA publications. Any unauthorized reproduction, distribution, display
or modification, in whole or in part, is strictly prohj

2. Authorized Use: Any authorized use of IrDA lic s (in whole or in part) is under NONEXCLUSIVE USE
LICENSE ONLY. No rights to sublicense, assign sfer the license are granted and any attempt to do so is
void.

TRADEMARKS:

1. Prohibitions: IrDA claims exclusive rights in its trade names, trademarks, service marks, collective membership
marks and feature trademark marks (hereinafter collectively "trademarks"), including but not limited to the
following trademarks: INFRA ATA ASSOCIATION (wordmark alone and with IR logo), IrDA (acronym mark
alone and with IR logo), IR/logo-a

2. Authorized Use: Any authorized use of an IrDA collective membership mark or feature trademark is by
NONEXCLUSIVE N E ONLY. No rights to sublicense, assign or transfer the license are granted and

IrDA makes no representation or warranty whatsoever with regard to IrDA member or third party ownership, licensing or
infringement/non-infringement of intellectual property rights. Each recipient of IrDA publications, whether or not an IrDA
member, should seek the independent advice of legal counsel with regard to any possible violation of third party rights arising
out of the use, attempted use, reproduction, distribution or public display of IrDA publications.



IrDA assumes no obligation or responsibility whatsoever to advise its members or non-members who receive or are about to
receive IrDA publications of the chance of infringement or violation of any right of an IrDA member or third party arising out of
the use, attempted use, reproduction, distribution or display of IrDA publications.

LIMITATION of LIABILITY:

BY ANY ACTUAL OR ATTEMPTED USE, REPRODUCTION, DISTRIBUTION OR PUBLIC DISPLAY

HAVE NO LIABILITY WHATSOEVER FOR SUCH ACTS NOR FOR THE CONTENT, ACCURACGC
AN IrDA PUBLICATION.

DISCLAIMER of WARRANTY:

All IrDA publications are provided "AS IS" and without warranty of any kind. IrDA (and each of its members, wholly and
collectively, hereinafter "IrDA") EXPRESSLY DISCLAIM ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FO@A PARTICULAR PURPOSE AND
WARRANTY OF NON-INFRINGEMENT OF INTELLECTUAL PROPERTY

MENTS OR THAT ANY USE OF A

PUBLICATION WILL BE UN-INTERRUPTED OR ERROR FREE, OR S WILL BE CORRECTED.
FURTHERMORE, IrDA DOES NOT WARRANT OR MAKE ANY REP NS REGARDING USE OR THE RESULTS
OR THE USE OF IrDA PUBLICATIONS IN TERMS OF THEIR COR S, ACCURACY, RELIABILITY, OR
OTHERWISE. NO ORAL OR WRITTEN PUBLICATION OR ADVICE REPRESENTATIVE (OR MEMBER) OF IrDA
SHALL CREATE A WARRANTY OR IN ANY WAY INCREASE T OF THIS WARRANTY.

LIMITED MEDIA WARRANTY:

IrDA warrants ONLY the media upon which any public corded to be free from defects in materials and workmanship
under normal use for a period of ninety (90) days of distribution as evidenced by the distribution records of IrDA.
IrDA's entire liability and recipient's exclusive remedy will be feplacement of the media not meeting this limited warranty and
which is returned to IrDA. IrDA shall have no responsihility to replace media damaged by accident, abuse or misapplication.
ANY IMPLIED WARRANTIES ON THE ME NG THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE, ARE IN DURATION TO NINETY (90) DAYS FROM THE DATE OF
DELIVERY. THIS WARRANTY GIVES YOU SPECIFIC L EGAL RIGHTS, AND YOU MAY ALSO HAVE OTHER RIGHTS
WHICH VARY FROM PLACE TO PLACE.

COMPLIANCE and GENERAL:

ations does NOT constitute IrDA compliance. It is the sole responsibility of each
member, to obtain product compliance in accordance with IrDA Specifications.

h the import/export laws of the countries in which they conduct business. The information

contained in this doe Wt is provided as is and is subject to change without notice.



1.0 SCOPE

The intent of this proposal is to define an interface that allows interoperation between IR dongles and desktop
systems from different manufacturers.

This specification covers two common IR technologies: IrDA-Data and Consumer-IR. Each of these
technologies separately meets certain cost and performance parameters for various user applications. There
is no guarantee that these IR technologies can operate concurrently in the same location withoutinterference.

communication protocol for use with next generation transceiver modules.

Some examples are included to clarify how the various signals should be use

2.0 HOST CONNECTORS

The infrared dongle must use an 8-pin Miniature DIN (MiniDIN-8) p
MiniDIN-8 receptacle. The HOST motherboard PC must use a dug
MiniDIN-8 receptacle as shown in figure 2-1. The pin assig g
2-2 and 2-3. Figure 2-4 defines the 8-pin MiniDIN receptacle
manufacturers’ part number. Table 2-1 defines the dongle int
the optical transceiver used by the dongle, and whether sing

g to configct to the HOST external
W header connector to connect to the
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Figure 2-2. 8-pin Miniature DIN Receptacle Figure 2-3. Motherboard Infi
(Front View) (component side vie
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strongly recommended. Use of the IrDA logo on both the receptacle and plug is
strongly recommended to identify the function of the connector and avoid misconnection




Table 2-1. Dongle Interface Signals

Signal Name Type | MiniDIN-8 HEADER Description
pin # pin #
IRTX/IRTX+ (0] 1 1 - Infrared transmit data for single-en

differential signaling f&\

IRRX1/IRRX+ | 2 7 - Infrared_recgive (_jata for singlesehded-ar
differential signaling

GND o} 3 3 - Ground (m\

VCC (0] 4 4 - 5V supply
IDO/IRSLO/IRRX2/IRRX- 110 5 8 - Identification sign Iw
- Infrared mode select 0,

- Infrared receive data for transceivers with two
RX channels (note 1), or
- Infrared receive data for differential signaling

ID1/IRSLY/IRTX- le} 6 2 - ldentification signal 1, or
- Infrared modg select 1, or
Infrared tr it data for differential signaling

tion signal 2, or

ID2/IRSL2/SCLK+ 110 7 5 entifi
a mode select 2, or

for differential serial control interface

Reserved N/A

ID3/SCLK- 110 8 - Identification signal 3, or
- Clock for differential serial control interface

Reserved N/A yj

Note 1: IRRX2 connects to the high-speed RX chann

3.0 CABLE CHARACTERISTICS

Two different cables are requir
connectivity, one internal an

in a typical (non ATX) desktop PC implementation to provide infrared
ternal. These cables are shown in figure 2-1.

3.1 Internal Cable

The internal cable r the interconnection between the motherboard IR header and the external
connector moun the back panel. There are no special requirements for this cable. In most cases a
ribbon cable sho e.



3.2 External Cable

A multi-core shielded cable should be used by the dongle to minimize electromagnetic interference. The cable
characteristics are given in table 3-1.

SHIELD

« JACKET

©®® ) TALC

OO O/ CONDUCTOR
OO0 INSULATION

Figure 3-1. External cable cross-section.

Table 3-1. External Cable Characteristics

ELECTRICAL

Characteristic Impedance @ - %O%hm

DC Resistance 200-"300 ohm / km
Capacitance 30 -90 pF/m

MECHANICAL ﬁ <\

Conductor Minimum Ga%@ U 28 AWG

Material Copper Stranding

Table 4-1 provides the electrical © rac%gristics at the external connector. Only the DC characteristics are
specified in this document, Jnal timings are provided in the controller and transceiver data sheets from




Table 4-1. Electrical Characteristics
Vece = 5.0V +/- 5%, GND = 0V

Symbol Parameter Test Conditions Min. Max. Units
POWER SUPPLY PIN r( &
Vcee Supply Voltage 4.75 S\?Ss Y
Icca Supply Average Current W mA
lccp Supply Peak Current (note 1) K }390 mA
SINGLE ENDED SIGNALS
Vih High Level Input Voltage KZO\J Vce+0.5 Y
Vil Low Level Input Voltage -05— 0.8 Y
Voh High Level Output Voltage 2.4 \%
Vol Low Level Output Voltage Q 0.4 \%
lldtx Input Load Current, 0 £ Vin £ Vcc (note 2<)7 6 mA
(IRTX signal)

Id Input Load Current, 0 £ Vin £ Vcc 15 mA
(all signals except IRTX) (\

DIFFERENTIAL SIGNALS (EIA-644 Standard)

Vod Differential Output Voltage R, =100 /oﬁrﬁ 247 454 mvV
Vos Offset Voltage 1.125 1.375 \%
Isc | Short Circuit Current | /(N q 24 mA
lin | Input Load Current | VO&WV 5 mA
Vth | Input Threshold Voltage | 100 mV
Vin Input Voltage Range 0 2.4 \%

)
Note 1: A current limiting/protection mechanism should be providé on the Vcc line.

Note 2: The input current may be higher duting switching due to transmission line effects of the cable.

5.0 DONGLE IDENTIFFK D INFRARED MODE SELECTION

The identification scheme

Sfa
U

ibed below allows the software to identify the dongle capabilities as well as

correctly select the ér operational mode.
med in two phases due to the limited number of ID signals. These phases are
secondary.



5.1 Primary Identification Phase

This phase represents the first step in the dongle identification process. It is used to identify the basic dongle
type and, if non-serial transceivers are used, it also identifies the characteristics of the IrDA-Data transceiver.
The infrared controller sets the pins 5 through 8 to input mode and reads their logical levels. The encoding
listed in table 5-1 below are provided by the dongle on these pins. The dongle uses pull-up or pull-down
resistors to drive these pins to the appropriate levels.

Table 5-1. Primary ID Encoding ﬂ
ID3, ID2, ID1, IDO Basic Dongle Information (notes 1a, 2a) M

1, 1, 1, 1 No dongle connected (note 3a) /ﬂ O
1, 1, 1, 0 | IrDA-Data transceiver supports SIR mode only \v/

1, 1, 0, X IrDA-Data transceiver is: HP HSDL-1100 or HP HSDL-2100 or TI
TSML1100 or Sharp RY6FD11E (note 4a)

1, 0, 1, x Reserved
IrDA-Data transceiver is: IBM 31T1100 or VmTelefunken TFDS6000 or

=
o
o
N

Vishay-Telefunken TFDS6500

1, 0, 0, 0 [ IrDA-Data transceiver is: HP HSDL-23%&\@ HSDL-3600

0 1, 1, 1 Infrared transceiver supports Consum@QR m\;c@s only

o, 1, 1, O Infrared transceiver with serial inte%%ﬂgle-ended signaling
o, 1, 0, 1 Reserved

0o, 1, 0, O IrDA-Data transceiver is: SharpRY5HDO1 or Sharp RY5KDO1

0, 0, 1, x Reserved //“ O

0, 0, O

. X Infrared transceiver with &gWe face and differential signaling

Note 1la: During the primary identification phase the host controller uses single-ended signaling.
Differential signaling is used during the seco i ification phase only
if it is supported by the dongle.

Note 2a: It is assumed that all dongles supporting FIR mode (4.0
MIR mode (576 kbps and 1.152 Mbps) as well.

ps) support

Note 3a: Weak pull-ups (e.g. 100 kohm) are p ovided@the infrared controller side on pins 5 through 8
to ensure that these pins will read as logic 1 when no dongle is connected.

5.2 Secondary ldentification Phase

This phase is used to further identify the dongle. For dongles that use non-serial transceivers, it identifies the
Consumer-IR capabilities. In such cases the infrared controller switches pins 6 and 7 to output mode and
drives each of them to either the same or the opposite level as the one returned during the primary

10



identification phase. The dongle will respond by driving appropriate levels on pins 5 and 8 to indicate its
support for various Consumer-IR modes as shown in table 5-2.

The identification procedure for a dongle that uses a serial transceiver is described in the document titled
“Recommended Serial Interface for Transceiver Control” available from IrDA.

Table 5-2. Secondary ID Encoding

IRSL2 | IRSL1 ID3 IDO (note 1b)
NCH INV NCH: No Support. Reserved.
INV: 36 kHz demodulation
support.
(RC-5 and RC-6 protocols) i
INV NCH NCH: No Support. NCH: No Support. \
INV: 38 kHz demodulation INV: 40 kHz demodulation
support. support.
(NEC protocaol) (JVC, Panasonic protocols)
INV INV NCH: No Support. Reserved
INV: 56.9 kHz demodulation
support.
(RCA protocaol)

Note 1b: IDO is not available and the protocols listed in this column are not suppo KWQ
an IrDA-Data transceiver with two receiver channels is used.

Note 2b: NCH stands for ‘No Change’. The signal level is the same as one returned during the
primary identification phase.
INV stands for ‘Invert’. The signal level is the opposite o ne returned during the
primary identification phase.

5.3 Infrared Mode Selection

The operational mode of an infrared dongle that uses non-serial transceivers is selected by driving the
IRSL[2:0] signals to the logical levels shown in table 5-3.

The mode selection of an infrared dongle that uses a serial transceiver is described in the document titled
“Recommended Serial Interfac rTra@ceiver Control” available from IrDA.

Table 5-3. Mode Selecti@d&gg

IRSL2 | IRSL1 %\QEO\E$eIected Infrared Mode (note 1c)
0 0 X IrDA-Data Modes (note 2c)
0 1 @ Reserved
0 1 1 36 kHz Consumer-IR
1 0 0 40 kHz Consumer-IR
1 0 1 38 kHz Consumer-IR

11



Reserved

56.9 kHz Consumer-IR

Note 1c: If the dongle uses an IrDA-Data transceiver with two receiver channels, only the

IRSL[2:1] signals can be used for mode selection. This is because pin 5 is used by

The secondary receiver data line and therefore IRSLO is not available.
In this case, 40 kHz Consumer-IR modes are not supported.

Note 2c: If a single channel IrDA-Data transceiver is used, IRSLO must be connected to
the mode select pin.

Note 3c: Infrared transceivers require a certain stabilization time whenever their operating

after selecting a new mode, in order to comply with the transceiver requirements.

mode is changed. Therefore, the software must delay resumption of normal operation, @

Refer to the transceiver data sheet for information on the minimum stabilization time.

6.0 INFRARED DONGLE EXAMPLES

Infrared
Controller

IRTX/IRTX+

Connector Shielded Cable

—_ -

vee ¢ gy
GND _kéﬁL _________

IRRX1/IRRX+

IDO/IRSLO/IRRX2/IRRX-

ID1/IRSL1IRTX-

ID2/IRSL2/SCLK+

ID3/SCLK-

@

YAY
b
x

f
|
I
I
|
f
}
L

L AAA— vee
L AAA— vee
L AAA— vee

100 kohm

Primary ID: Any code specifying a single RX
Data transceiver

—A/\/\,\— GND orVvCC
GND or VCC
GND or VCC

GND or VCC
4.7 kohm

Figure 6-1. Generic Infrared Dongle Using single-ended signaling and any
IrDA-Data transceiver with*single receiver channel.
The 4.7 kohm resistors provide the transceiver ID code.

=
&

S

IrDA-Data
Transceiver
with one
receive
channel
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Connector Shielded Cable

—_ -

vce _:< ;
GND —< é‘jL
IRTX/IRTX+

& .,y > IrDA-Data
IRRX1/IRRX+ ! | RYA Transceiver
Infrared IDO/IRSLO/IRRX2/IRRX- l ! RX-B with two receive
. :
ID2/IRSL2/SCLK+ ! |
ID3/SCLK- I [
L
—A\/\/\/— vcC
e N
C(QC
L AAA— vee o,
VV V< vcc
— AAA— vee
100 kohm

Primary ID: 110xb

Figure 6-2. Infrared Dongle using single-ended signaling and dual RX channel
optical transceiver. 6
The IrDA-Data transceiver can be any dual RX ¢ nel transceiver
listed in table 5-1 having an ID code yalue ofX10xb

Connector Shielded Cable
e |
vece —:< ;
GND —< @—/—
IRTX/IRTX+ " | 4D7 X > IrDA-Data
IRRX1/IRRX+ | : ’ RXA Transceiver with
Infrared IDO/IRSLO/IRRX2/IRRX- | ; ‘ RX-B > two receive
Controller |[ID1/IRSL1/IRTX- | il i channels
ID2/IRSL2/SCLK+ DI Y AR
ID3/SCLK- . : \ : MUX
| 38 kHz
[
st B RX > Consumer-IR
—A\/\V/\,— VC 4.7 kohm Receiver
—A/\/\\— GND
—A/\/\—_VCC
—AN\— vce \Yele:
L AAA—
Consumer-IR
— A/ \/\,— VvCC %/\/__, Transmitter
100 kohm

ary ID~110xb

ared Dongle supporting IrDA-Data and Consumer-IR modes

ith 38 kHz subcarrier frequency.

he IrDA-Data transceiver can be any dual RX channel transceiver
isted in table 5-1 having an ID code value of 110xb.

Note: If the transmitter characteristics on the IrDA-Data transceiver
are acceptable to the Consumer-IR receivers, then the Consumer-IR transmitter
logic can be eliminated and the IrDA-Data transmitter can be used instead.
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Connector Shielded Cable
vee —L¢ vce
ND —< @—F GND
IRTX/IRTX+ i I T
IRRX1/IRRX+ , | —Di Rx
Infrared | IDO/IRSLO/IRRX2/IRRX-, | ' SEL
Controller | IDI/IRSL1/IRTX- | | NN
ID2/IRSL2/SCLK+ ' I {>T ] —
ID3/SCLK- Lo o) MUX
Lo T SL B RX
L—AN/\— VCC 4.7 kohm
GND or VCC
—A/\/\\— VvCC
AN/VN— GND
—A\/\/\V— VCC
——"\V/\/\— GND
Vv vee A
100 kohm
D
Primary ID: 1000b or 1001b
Figure 6-4. Infrared Dongle supporting IrDA-Data and C odes
with 36 kHz subcarrier frequency
The IrDA-Data transceiver can be any transceiver
listed in table 5-1 having an ID code value of 1000 1001b.
Connector Shielded Cabl
vce —:<
GND —<
IRTX/IRTX+ ™
IRRX1/IRRX+
Infrared IDO/IRSLO/IRRX2/IRRX- L Irx
Controller | IDL/IRSL1/IRTX-
ID2/IRSL2/SCLK+
ID3/SCLK-
4.7 kohm
L AAN— VCC —"\/V\— GND
L AAAN— vCC NVN— GND
VCC —'VVVv— VCC
hm ——\\NVNV—GND

The1IrDA-Data transceiver can be any single RX channel transceiver
isted in table 5-1 having an ID code value of 0100b.

IrDA-Data
Transceiver with
one receive
channel

6 kHz
onsumer-IR
Recelver

Consumer-IR
Transmitter

IrDA-Data
Transceiver with
one receive
channel
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Infrared

IRTX/IRTX+

Connector

vee —l«
GND —:—< @—/—

Shielded Cable

—-
|
T

IRRX1/IRRX+

IDO/IRSLO/IRRX2/IRRX-

TX/SWDAT> IrDA-Data

RX/SRDAT
SCLK

S
ge

TX/ISWDAT

Controller ID1/IRSL1/IRTX-
ID2/IRSL2/SCLK+
ID3/SCLK-
| I
L AAA\— VCC
4.7 kohm
—AAA— vCe —AA\— GND
L—A\/\/\— VCC \Y/ele}
L AAA— vCC —\NV\N—vce
100 kohm —VVV—CGND
Primary ID: 0110b
Figure 6-6. Infrared Dongle supporting IrDA-Data mode Q
The infrared transceiver implements the sefial interfage.
Connector Shielded Cable LVDS
Transceiver
IRTX/IRTX+
ID1/IRSL1/IRTX-
Infrared IRRX1/IRRX+ ‘
Controller | IDO/IRSLO/IRRX2/IRRX;: gq

ID2/IRSL2/SCLK+
ID3/SCLK-

Prim

Figure 6<7.

P

are

RX/SRDAT

100 koh

3

xb

100 ohm

4.7 kohm

GND

transceiver control data is multiplexed with the transmit and

ive infrared data.

SCLK

D
D

ongle with Differential Signaling and serial control interface.

Transceiver with
serial interface

IrDA
Transceiver
with serial
interface

15



