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The purpose for this
specification.

Extended CD-| applications will often
call for (computer-type) keyboards.
Many CD-l users, after all, are already
used to them. The CD-l standard
(Green Book) is clear about functional
requirements, but less definitive
regarding compatibility.

Clearly, it is in the interest of all CD-l
developers to assure that keyboards
from all manufacturers should be both
plug compatible and interface
compatible with CD-l players in a
similar way to pointing devices, except
on those special cases where the
keyboard is either built in or dedicated
to the player system.

This means that there is a need for a
de facto standard for keyboards for
use with CD-l. Thus, Philips
Interactive Media Systems has
produced this specification in
consultation with other leading player
and peripheral manufacturers.

This specification aims at combining
the necessary compatibility with
flexibility in implementation. It is
intended as a guide for all CD-l product
manufacturers, who are urged to give
it their full support.

The benefits of this specification

For the CD-I player manufacturer, this
specification offers the prospect of an
installed base of compatible
keyboards and simplified sourcing.

The keyboard manufacturer can look
forward to an installed base of
compatible CD-I players, lower
development costs, complete
interface specifications and freedom
from software interface problems.

For the dealer, there will be fewer
stock risks and increased demand.

Consumers can be offered products

with good availability, reasonable
prices, and a variety of choices.
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This specification defines the interface for CD-l keyboards for

connection to a general CD-I Pointing Device port. It is intended
for keyboards for use in countries for which the CD-l default

character set (which conforms to ISO 88539-1) is appropriate.

The interface is specified so that the CD-| player can recognize the
device type automatically, thus allowing simple plug-in
installation. Device characteristics are dependent on the device

type..

NOTE: at least one pionting devi houild remain connected to the CD-l system,

DEFINITIONS AND GENERIC TERMS

The classification of keyboards used in this specification is that

given in Appendix-VIl.2 of the Green Book, para 252,

CLASSES OF KEYBOARD

According to Appendix-VII:2 of: thq:-'.t_f;oén Book, para 2.5.2.2,
keyboards may hav?-diﬂenm'!om_at; -_ffém small keypads with
limited keys to full alphanumeric keyboards. The following table
lists the 7 kiy groups. and.doﬁrlers a miﬁimum configuration for a
full alphanumeric' keyboard needod to meet the CD-IX
spoeiﬁcaﬁon. The key groups used are defined in the DSD (Device

Status Descriptor) for each CD-i deeod_;r;.



CONNECTOR

. 8 pins mini-DIN Hosiden TCP 8500
“series 8a type (e.g. TCP 8580-01-010)

_or.'compatible plug on the device

: {male), with mating TCS 7500 series
or:compatible  socket on the CD-l
player: :

RATINGS

e +5V output from the CD-l player:
- accuracy +5Vx10%
- supply current: max. 50mA for
portable products
(stationary players will supply
upto 200maA)
* signal levels
- logical 1{for data) or off (for
control):
-15V<signal level<+0.8V
- logical Q (for data) or on (for
control):
+2.4V<signal level<+15V
(output impedance device max

DATA SIGNALS

Communications should use the
RS-232-C interface. For details of this
see the ElA RS-232-C standard.
Signalling rate: 1200 baud.

Data format;

® 1 start bit
® 3 data bits (LSB first)
® 1 stop bit
no parity
Dononoool
A i

Data Format

Signal Name Convention:

For keyboards only two signal lines
carry data.

Thefirstis RTS, which is always output
from the CD-l player. The second is
RXD, which is always input to the
CD-l player.

RXD: Carries the data from pointing
device to player.

RTS: Used for device identification
(see Device Identification).

4.7kQ) .
Signal Flow
Pin Signal - Description In/Qut*
1 Reserved
2 RXD Received data Input
3 Reserved for TXD Output
4 Reserved
5 GND Signal ground
-] Reserved for CTS Input
7 RTS Request 1o send Qutput
8 +5V Power supply for the keyboard
* Input: an mput sgnal ta the CO-| plaver. Output an cutput signal from the CO- plaver.

Connector and pinning-

Note: Some CD-| players may sup-
ply up to 200mA on the +5V power
supply line. Input:devices requiring
over 50mA should have a provision
for an external power supply. ..

Input devices such as keyboards and
pointing devices defined use 4 pins
out of the possible 8. The remaining
pins are reserved for o0.a. serial
interface port.
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DEVICE

IDENTIFICATION

Every keyboard should transmit its

type identification (ID) byte on
reguest. This allows the CD-l
player/system to identify the type or
operating mode of the keyboard that
is connected to it. This guarantees
maximum flexibility and ease of use.

Device ID sequence

1. Negate RTS: Current data
transmission to the CD-| player is
stopped.

2. Assert RTS.

3. The keyboard sends its 1-byte
device ID and clears its buffer.

4. Data transmission to the CD-I
player/system can continue. The
first byte sent is always the
header byte of the device packet.
(The Header byte is the first byte
of a data packet d7=1)

Keyboard ID sequence:

Keyboard Type/ dé - - -d0 ASCII
Mode

CD-i: 1001011'K'
Extendad: 1011100°X’

Timing Chart and Legend
Device
power
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Device ID timing

A: device power-on to ID byte timing
Min. 100ms
Max. 500ms.
B: negate RTS timing:
Min. 10ms
Max. irrelevant.

C: Residual data transmission time
when RTS is negated:
Min. Oms.
Max. 1 byte period (8.3msi

D: Assert RTS to ID byte timing when
device is powered:
Max. 10ms:

DATA FLOW
DATA FORMAT

DATA RANGE

Data Flow )

During normal operation

(RTS asserted):

® Data is sent to the CD-l player via
RXD.

® Every time the keyboardchanges
state,the new state (last pressed
key code or released key code plus

special keys.status®) is sent in a.

2-byte data packet to the CD-I
player/system.

® As long as the keyboard status
remains unchanged, no data
packets are transmitted.

® |f one or more of the special keys
only are pressed or released, the
new special keys status, togethes
with extension bits =01 and key
code - $00 is sent in a8 2-byte data
packet.

® Everytime a key is released so that
no keys are pressed, special key
status = 0000, extension bits = 01
and key code = $00. This data is
sentin two bytes with values of $82
and $00 respectively.*

*See Data Format

Data Format
Signaiing rate: 1200 baud.

d7d6 d5.d4 d3 d2 d1 do

Byte01 S3 S2 S1 SO M1 MOK7
Byte1 0 K6 K5 K4 K3 K2 K1 KO
S0-S3 Special keys status
w = S0: Shift key(s) pressed
when set
S1: CapsLock pressed
when set
S2: Supershift key(s) pressed
when set
S3: Control key(s) pressed
when set

MO-M1 Extension bits
M1 MO
0 0: Standard Character
set (Green Book)
0 1: Characterseti (ifthe
keycode = $00 then only
special keys are pressed
1 0: . Character set 2
(Future use)
1 1: Characterset3
(Future use)
KO-K7 Keycode
According to the standard
CD-l character set (ISO
8859-1) or an extended
character set depending on
the value of the extension bits.

Data Range (M&K bits)
$000-30FF: Standard character set
(Green Book)
Keycode if all keys released
Keycode for special key(s)
status
$101-$1FF: Character set 1
$200-32FF: Character set 2

(Future use)
$300-33FF: Character set 3

$100:

(Fitura nsal
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OPERATIONAL

MODE

In "K" mode, the DSD AN and KG
fields are filled in so as to inform the
application that an alphanumeric
keyboard according to Latin alphabet
No.1 with all key groups is connected.
(AN = LA1; KG = ALL). The keyboard
should not transmit data in the range
$101-33FF

In “X" mode, the DSD AN and KG
fields are not filled in. The application
is simply informed that a keyboard is
connected. The implementation of X-
type keyboards s, of course,
application-dependent, and may
include other functions.

Under thisimplementation, keyboards
may contain other keys that are
allowed only in X-mode.

All X-mode keyboards should have a
manual swith for the K-mode.

Areset is required to let the system
react properly on this mode change.

COUNTRY
VERSIONS

The clear advantage of this
implementation. is that simple ASCII
codes are transmitted via KO - K7
independant from the keyboard layout
for any of the Latin alphabets. Directly
compatible keyboards can be
produced that take care of the
languages for Latin aiphabets
themselves - and thus only need
plugging in.

The suggested CD-| keyboards defined
in this document are International (US),
UK English, French, German and
Spanish,

The differences in key layout and
keycodes between the five language
versions lie almost entirely in the
alphanumeric block.

o 1 e 04(05|06|07|08|09(10(11(12[13|14|15
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o|ofa|:|01 1|A|Q|a|q} A[N|a|nA
oo|1]0]02 2|B[(R|b|r AlO|a|o
olo|+]:]03 3(C[S|c|s| AlOl|a]|o
ol 1[o0] 04 4|D|T|d]|t} AlO|3|d
o|1o|+]085 5|E|{U|e|u} AlO|a|o
o|1[+0] 06 6|F|{V]|f|v]| A|O|x|o
o|1[+1{07 7|G{W|g|wi Clx|g|=+
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Jilalel12 <|L|n[H T i|U]|i]|a
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NRBHEL 2101.= 1{B[T]Y

CD-| default character set (ISO 8859-1)
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KEYBOARD

CODING

The code generated by a key can be | In the International keycode dia- | Where:
modified by pressingone of the special | grams, the six codes allocated toeach | N
keys at the same time. In this way, six | key appear in the following positions: | S

normal
shift mode ()

[}

code modes can be defined for each SS supershift mode (ee)
key: Normal (Unshift), Shift, S ‘ 5+SS SS+C S+S5S = shift plus

Supershift, Shift plus Supershift, supershift mode (e+oo)
Control and Supershift plus Control. N ] SS c c = control mode (Ctrl)

SS8+C = supershift plus
control mode (ec+Ctri)

In addition, the Caps Lock function
alters codes in the alphanumeric block,
to the snift mode.

=
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Key code assignment

International
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Basic keyboard lay-out Key code assignment
Cursor keys and numerical key pad Cursor keys and numerical key pad

Note 1: For German keyboard the full Note 2 : The Shaded area where the caps-lock
stop (.) is replaced by a comma (). function alters the codes when not used in
The corresponding code is 2C. combination with CRTL or Supershift.



RECOGNITION

PROTOCOL

The method of recognition is the same
as is specified for pointing devices.
The following keyboard and pointing
device codes are specified.

Device Type d7*d6 d5 d4 d3 d2 d1 d0 ASCI
Relative Mo 0 0 G 1 B8 1 9 "M
Maneuvring 11 0 1 1 0 0 O iy
Absolute 1 1 % 9 o 1 @ 0 T
Abs. Screen F % & b O F O b
Keyboard 1] SO c T R IR S 1 o
Extendedkeybd 1 1 ©0 1 1 0 0 O X

4 codes are reserved for implemen-
tation in the service and debugging
areas at the manufacturer's discretion.

d7*d6 d5 d4 d3 d2 d1 d0 ASCl

QO G 1 0 0 0-@ D'Space’
(3 M e B o 7 o [ s e L A TR o il ]
e i el s Ll g € L U o "B
QD=0 -0. - 0 OV AESOH"

* d7 can be considered as the stop bit depending on the read out mode
{7 or 8 bits).

It would be beneficial to arrive atother
codes for future use by agreement
between the interested parties.
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