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Ektapro Slide Projector via the RS-232 interface.
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1 Introduction

1.1 TheSlide Projector Becomes Computer Clever

1.2

The possibility ofacomputer connection is one of the most important requirements
placed on modern presentation equipment. Kodak has provided the “traditional
presentationstool” - the slide projector - with the latest technology and has furnished their
EKTAPRO Slide Projectors with acomputer interface.

Thisinterface-aRS232 standard interface - is called P-Bus and enables acommuni-
cations exchange between the projector and computer. For the firsttime, itis possible
to directly programme and control slide projectors from Kodak via the computer and
the projector, inturn, isable to pass on status information to the computer. The command
language for thisis KODAK EKTAPRO P-COM Protocol. Itisnow possibleto tie-
inslide projectors to the new multi-medialandscape.

Information for AV and Computer Specialists

The following informationis aimed at two groups:

1. All computer specialists that would like to make use of the fascinating possibility of
controlling slide projectors via their PC. They have knowledge of programming
languages at their disposal and are less familiar with slide projector technology.

2. AllAV specialists who are versed in slide presentation and creation of professional
slide shows (multi-vision). This group would also now like touse the possibility of directly
controlling the projector viaacomputer.

KODAK EKTAPRO P-Com Protocol - The projector's communication language
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KODAKEKTAPROSIide Projectors -Important note

In '97 Kodak has launched its latest Ektapro generation. New models with
computer interface are the EKTAPRO 4020, 5020, 7020 and 9020. The main
feature of the newmodels is the Extra Bright Lamp Module which provide 30%
higher light output than compared to former models.Inaddition models 4020 and
5020 will now show some of'the features suchasthe GET Tray Positionwhich
have already been implemented with the 7010 and 9010 models.

ACCORDING TO MODEL CHANGING AND DIFFER-
ENT FEATURES NOT ALL COMMANDS CAN BE USED
FOR ALL MODELS. USE TABLE AT PAGE 34 TO FIND
OUT WHAT COMMAND IS POSSIBLE FOR YOUR
EKTAPRO MODEL! A CLICK ON THE @ ICON

WILL SHOW UP THE TABLE.
Q
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From P-COM and P-Bus
Certain hardware and software provisions must be given if equipment is to be connected
to acomputer.

The Interface

Both the computer and the equipment to be connected must have a connection place.
This connection possibility is called an interface. Computers generally have one ormore
interfacestoattach VDUs, printers, scanners and other accessories. Matching external
equipment to the computer interface follows by means ofa special electronic circuit. To
obtain greatest versatility those interfaces are standardized (e.g. RS232).

The interface of KODAK EKTAPRO Slide Projectorsis called P-Bus. P stands for
projector and BUS isthe general term for aremote data transmission lead.

The P-Busisbodilyastandardized interface with the name RS232. Cables available
from the usual computer specialistshops are, therefore, also suitable. The plugallocation
has, however, been slightly modified by Kodak.

The Command[.anguage
A character string that both the computer and the projector understand must be defined

inorderto be able to give the projector clear commands. The defined character string
forthe KODAK EKTAPRO Slide Projectorsiscalled P-Com Protocoland isin binary
form. Please note thisis nota software to be installed once on the computer to produce
the necessary commands. It is simply the character strings necessary in order to
programme the commands. Hidden behind the name P-Com s, therefore, nothing other
than the “projector’s communications language”. Programmes can be written to the
individual needs ofthe user.

KODAK EKTAPRO P-Com Protocol - The projector's communication language
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1.5

The Command Administration of the EKTAPRO Slide Projectors
Knowledge of the structure and construction of the projector is necessary in order to be

ableto give the projector clear commands or to receive information fromit. Readers who
are familiar with the KODAK EKTAPRO Slide Projectors can skip this section.

The heart of the EKTAPRO Projectors is amicro-processor. It is here that commands,
from the keyboard or the various interfaces, such as remote control or P-Bus, are received,
administered and carried out. The commands are mainly concentrated on brightness
control, tray transport and random access. The micro-processor also performs anumber
of co-ordination and supervision tasks.

Tocommand meanstodefine. Todefine meansto divide commandsintoregularand ever
reproducible steps. All mechanical movement must, for example, be divided into the
smalleststeps. The stepper motorsare, here, clear favourites. Forexample: The command
<<gotoslideno: 12>>means to the micro-processor <<turn the stepper motor for the tray
drive xx steps further>>.

Fordissolving, itis important that the projection lamp has reached a particular brightness.
Therefore, the EKTAPRO Projectors defines the projection brightness in 1000 steps from
the smallest value (lamp out) to the highest value (lamp at brightest).

The breakdown of movements and lamp brightness into the smallest steps allows the
universal control of the projector. All types of dissolving and the most diverse slide transport
cyclescanberealized. Computer programs can now be written for the individual, specific
needs ofthe user. This stresses, once more that P-COM Protocol is not a software that
can be bought on a disk. It is simply a character string - communications language - to
control the projector. A description ofthis command language follows.

KODAK EKTAPRO P-Com Protocol - The projector's communication language
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2 Getting Started

2.1 Hardware configuration

Type of computer
Any computer with astandard RS232 interface is able to control the projector.

The P-Bus (a serial interface):
The interface used is according to the RS232C (V.24/V.28) standard. This is an
asynchronousdatatransmission.

Computer configuration:
The datatransmissionisasynchronous. Setthe following data formatand transmissionrate:

* 1 start bit
* 8 data bits
* no parity
* 1 stop bits
* 9600 baud

Note: Data setting information can also be found in the accompanying books for
your operation system (e.g. DOS).

PC users, who run the MICROSOFT Window 3.0 or higher on their PCs, can input
these settings very quickly via the command "System control".

Signals:
Following signals are used for data transmission (9 pin SubD-Connector):

Signals Pins 54321
TransmitData (TxD) 2
Receive Data (RXD) 3 ° o
Signal Ground 5 ° -8_7 .

* The levels must be according to the EIA RS232C (CCITT V.28) standard.

* Both, the computer and the projectors can transmitand receive.

* The computer is the controller and determines when and which projector has to
transmit.

* No hardware handshake is implemented.

* No x on/off software handshake is implemented.

KODAK EKTAPRO P-Com Protocol - The projector's communication language
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2.2 Connector and cables

BPCswith astandard (modern) 9-Pin RS232 Interface

Asarule, the connection of your computer to the projector should not cause any problems
asbothinterfaces are standardized and the appropriate cables and adapters are available
from your computer dealer.

Please note:
* The cable must be a 1:1 cable and connector shielded)!

BPCs with astandard (older) 25-pin RS232 Interface

There might be some problems with these computers, because the pin configurationis
differentto the one of the 9-pin sub D connector. In most of these cases the following will
help to make the connection to your EKTAPRO Projector:

1. Useastandard 25-pin to 9-pin adapter on your PC and connect the projector with the
standard monitor-cable.

2.Make your own cable by new arrangement of the pins inside the 25-pin connector. The
illustration onpage 7 will give youmore details.

Note: Insome cases the pin configuration of the 25-pin RS232 computer interface
will bedifferent. To connectthe projector, the computer manufacturershaveto state
the arrangement of the plug connectors.

B Apple Macintosh computer

Owners of these computers cannot use the PC standard cable because of the different
socket on the computer. PCs have a 9-pin sub-D (equivalent to P-Bus); Macintosh
computers have a 8-pin Mini DIN socket. More details can be found in the illustration (next

page).

KODAK EKTAPRO P-Com Protocol - The projector's communication language
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Cable for PCs with 25-Pin Sub D RS232 Interface

9-Pin Sub D
Connector
shield

25 -Pin Sub D [ ]
Connector yd \W

T \
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==

|
|
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Il

View from front side!

123456789

]

View from front side!

o \1d1i11\169\s|7|‘e\,5\4\3\2\1yo
[282423222d1d1d1 711414

Note: The following bridging inside
25-Pin connector is necessary:
pin 4 with pin 5
pin 6 with pin 20 and
pin 8 with pin 20
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Pin No

Description

NC

RXD

Transmit Data

TXD-

Receive Data

NC

GND

Ground

NC

NC

NC

Ol |N|O [0 |d |WIN |-

NC

M
12345678910....20..25

Connector 25 pin male

PIN No

Description

XD

Transmit Data

RXD

Receive Data

RTS

CTS

DSR

GND

Ground

DCD

DTR

RI
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APPLE MACINTOSH CABLE

9-Pin Sub D 1

Connector
shield

Mini DIN
8 male
Connector
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P-Bus Connector DB9 male

Pin No

Description

NC

RXD

Transmit Data

TXD-

Receive Data

NC

GND

Ground

NC

NC

NC

O 0N |0 |WIN |-

NC

Macintosh Mini DIN 8 male

Pin No Description

1 HSKo |Handshake out

2 HSKi_|Handshake in
Transmit Data

3 TXD-_[inverted

4 GND__|Ground

5 RXD- |Receive Data

6 TXD+ [Transmit Data
General
Purpose

7 GPi__|Input

8 RXD+ |Receive Data

10
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Daisy Chaining
* A 9-pin Sub-D female connector (P-Bus in) is used to connect the slide projector with
the RS 232 connector of the controlling computer.

* A 9-pin Sub-D male connector (P-Bus out) is used to connect this first slide projector
with the female Sub-D connector of the second one (daisy chain communication).

11
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ADDRESS Selector

* The computerisa DTE, that means it transmits data (TxD) on pin 3 and receives data
(RxD)onpin?2.

* The female connector of the projectoris a DCE, that means it receives data on pin 3 and
sends data on pin 2.

* The male connector of the projectorisalsoa DTE.

DTE=Dataterminal equipment
DCE=Datacommunication equipment

Note:
It is important to switch on all connected projectors.
For proper operation, first switch on all projectors and then the control unit!

Address selection:

The KODAK EKTAPRO Slide Projector has an encoded rotary Dip switch with 16
positionsinorder to define the projector address. The code switch shows the figures 0-
9, A-F*.

These 16 positions correspond with the 16 possible addresses.

Use the global address <<1F >>or the <<0>>for EKTAPRO Projectors without an
address switch (such as the Ektapro 4020 or 5020).

Note:

* As long as the projectors are correctly addressed it is not necessary to daisy chain
the projectors in sequence (e.g. projector 4 can be daisy chainedwith projector 12).

* Projectors without P-Bus out interface can be used as the last in the row in a daisy
chain.

12
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3 Commands

3.1 The command string:
A command string consists of 3 consecutive bytes.

Bytel Byte 2 Byte 3

XXXXX XX1 XXXX XXX 0 | XXXXXXXO0

LSB fixed setting for synchronization*

* Please note: The LSB (Least Significant Bit) in each byte is used for synchroni-
zation. Synchronizationis onlyachieved when the LSB inthe first byteissetto 1 and
when the LSB in the following two bytesis set to 0!

The first five bitof each command specifies the address of the selected projector (0-
F hex).

16 hardware addresses are possible 0-F (hex)

The address 1F (hex) specifies the global address which all connected projectors
accept.

Several projectors can be combined to a group by assigning them a special group
address (10-1E hex) with a software command.

Using global or group addresses the projectors are addressed independently from
the position of the address switch.

Bit6 and 7 of the first byte specifies the command modes.
4 command modes are used:

Command Mode Binary Code
Parameter Mode 00
Set/Reset Mode 01
Direct Mode 10
Status Request Mode 1

13
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3.2 Coding

Codingis binary. Itcan be done in two ways:

1. Fill theappropriate command string with binary values. Ifneeded you could also evaluate
the Hex-Code of each byte. A conversion table (dec > bin > hex) is to be find in the

appendix, page 38. Use the

Hex

icon to show up the table!

2. Use a math-formula (use figures on decimal base). Presuming you are a little bit
familiar with mathematics, especially with DIVISION and MODULQO and itis easy to
evaluate fil§ the binary code ofeach byte. Foryourconvenienceall formularsare indicated
by the symbol to be found on the left margin.

Arithmetic with DIVISION and MODULO

& DIVISION (DIV) - alsoknownas INT- means that withina division only the
integer numbers of the resultare used, fractional numbers are neglected.

Example:

1000 :7="7.8125
1000 DIV 128 =7
(Sometimes youalso will find the term: INT(1000/128)=7)

& MODULO (MOD)- means to work with the remainder of a DIVISION.

Example:

1000MOD128 =104

1000 : 128 = 7 and remainder is 104

14
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3.3 Parameter Mode

Commands with a 10-bit argument are used for setting parameters that require special

values like brightness, slide number and group address.
All other command codes (CCCC) are reserved. Do not use these codes!

Hex
Bytel Byte 2
@ Projector No Parameter Command
o] Mode
AAAAA 00 1 CCCC XXX
The following commands and parameter can be executed:
CCCC XXX 0 | XXXXXXX
Random Access |0000 00X 0 XXXXXXX
Slide no from 0-140
SetBrightness 0001 XXX 0 XXXXXXX
Value from 0-1000
Group Address |0011 0000 OXXXXX (
Address 10-1F (hex)
Fade up/down |0110 00D 0 | XXXXXXX
Value from 0-127 in tenth of secon
D =1 Fade up
D =0 Fade down
SetLowerLimit (0111 XXX 0 | XXXXXXX
Important Note! for Fading
Allow the projector always to ___|value from 0-1000
execute a FADE command SetUppgrle it 11000 XXX 0 | XXXXXXX
bef: di h for Fading
€I0re sen ll’lgt enext Value from 0-1000

command. Insert appropriate
delay time between commands!

The three 8-bit bytes are used in the following way:
Byte 1: (projector's address * 8) + (mode *2) + 1
Byte 2: (command * 16) + (parameter DIV 128) * 2

or (command * 16) + INT(parameter/128) * 2
Byte 3: (parameter MOD 128) * 2

KODAK EKTAPRO P-Com Protocol - The projector's communication language
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For fast hex-coding of byte 1 use the following table:

Proj. HEX of Proj HEX of Proj. HEX of Proj. HEX of
No. Byte 1 No. Byte 1 No. Byte 1l No. Byte 1
0 1 4 21 8 41 12 61
1 9 5 29 9 49 13 69
2 11 6 31 10 51 14 71
3 19 7 39 11 59 15 79
Example:
Projector 1 should project slide no 10:
Bytel Byte 2 Byte 3
Projector 1 Parameter Command Parameter
Mode Random access Slide 10
00001 00 1 0000 000 O 0001010 O
Hex- Code of byte 1-3
09 00 14
or with formula:
Byte 1: (1 *8)+(0 *2)+ 1=9 =bin00001001 =hex09
Byte2:(0*16)+(10DIV 128) *2=0=bin000000000 =hex00
Byte3:(10MOD 128) *2=20=bin00010100=hex 14
16
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RandomAccess:
The valueisthe desired tray position.
The maximum value depends on the tray type (80 or 140 slides).

SetBrightness:
You can control the brightness of the projection lamp in 1000 steps.

Value 0=minimum brightness (Lamp off)
Value 1000 =maximum brightness

GroupAddress:

15 Group addresses are available(10-1F hex). After assigning several projectorsto the
same group address, they are addressable together under this group address. But each
projector can only be combined with one group! To take a projector outofa group, assign
this projector to the global address 1F (hex).

LampFading

Withasingle command the fading ofthe lamp can now be set. Fading time is 0-12.7 sand
can be setin tenth of seconds (127 settings). The fade operation will use alinear ramp of
the brightness values. It will start with the brightness value momentarily setat the projector.
Thedecisionof fadingdown orup will be set by abit (D) in the byte 2 of the command string.

SetLowerLimit
Thiscommand specifies the brightness value where a fading should stop in case of a fading
down operation. This value will be keptuntil itis overridden withanew one.
Please note:
If the momentary brightness of the projector lamp is lower than this value, the fade down
operation will stop at 0!
After power-up or reset of the projector the value is defined as 0.

SetUpperLimit
This command specifies the brightness value where a fading should stop in case of afading
up operation. This value will be keptuntil itis overridden withanew one.
Please note:
Ifthe momentary brightness ofthe projector lamp is higher than this value, the fade up operation
will stop at 1000!
After power-up or reset of the projector the value is defined as 1000.

17
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3.4 Set/Reset mode

Bytel Byte 2 Byte 3
Projector No Set/Reset Command Set Bit Not used
Hex Mode
AAAAA 01 1 CCcCcCcCcC SO NNNNNNN 0
@ The three byte command string is used in this way:
Q AAAAA isthe address of the projector.

CCCCCCisabinary command number indicating the type of set/reset command to be
issued:

000000 AutoFocus on/off
000001 Highlight on/off
000011 AutoShutter on/off
000101 BlockKeys on/off
000010 BlockFocus on/off
Standby on/off

Sindicatesthe setbit. Whenthis bitis set, the command will set the parameter, when cleared
the command will clear the parameter, i.e. AutoZero on/off, AutoFocus on/off.

Nindicatesabit whichisnotused in this mode (it may be either O or1).
Byte 1: (projector's address * 8) + (mode *2) + 1
Byte 2: (command * 4) + 0 < Reset> or

(command * 4) +2 < Set>
Byte3:0

For fast hex-coding of byte 1 use the following table:

Proj. HEX of Proj. HEX of Proj. HEX of Proj. HEX of
— No. Byte 1 No. Byte 1l No. Byte 1l No. Byte 1l
0 3 4 23 8 43 12 63
1 B 5 2B 9 4B 13 6B
2 13 6 33 10 53 14 73
3 1B 7 3B 11 5B 15 7B
18

KODAK EKTAPRO P-Com Protocol - The projector's communication language



O by Kodak AG Stuttgart CMS edition 3/98 -QR.pm6

Example:
Projector 1 in Standby mode:

Bytel Byte 2 Byte 3
Projector 1 Set/Reset Command Set not used
Mode <Standby> "Oon"
00001 01 1 000111 10 0
Hex- Code of byte 1-3
0B 1E 00

or with formula:

Byte 1: (1x8)+(1*2)+1=11 =bin00001011 =hexB
Byte2:(7*4)+2=30=bin00011110=hex1E

Byte 3: 0=bin00000000 =hex00:

AutoFocus on/off

Thiscommand gives the possibility to switch on or offthe AutoFocus functions. Please note,
Block key commands must be setinactive! I[fnot the default value is the projector switch
setting!

HighLight on/off

Thiscommand enables you to increase the brightness of the lamp by approx. 20%. (This
ispossible dueto anew improved cooling system inthe projector.) Ifthe command s sent,
thered lamp failure LED will flash as anindication of HighLight operation. The lamp curve
used up to now will be extended to ahigher voltage.

Please note:
It is in the nature of physics that lamp average life will be decreased!
Please do also note that the projector should not be operated at maximum ambient temperature

(see specification in the projector's manual).

AutoShutter on/off
With this command you can execute the transport cycle (including shutter open and shutter
close) withoutmoving the shutter.

AutoShutter off: Afterthe input ofthis command, all following transportcycles will
be executed without moving the shutter. The shutter stays in the present position
(openorclose).

AutoShutter on: Afterthe input ofthis command, the complete transport cycle will
be executed again. With the shutter open/close commands you can override this
function. An AutoShutter-on command must be resent to set the standard transport
cycleactive. Thisisthe default value.

19
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BlockKeys on/off

With this command, the Timer, the AutoZero and the AutoFocus input signals from the
projectorkeys will not be accepted! Thatmeans the connection between the function keys
and the microprocessoris disconnected.

The command is not active:

All input signals from other sources are accepted. For the Timer, AutoZero and
AutoFocus function the projector key settings are valid. These values cannotbe
changed by software. This is the default value.

The command is active:

No Timer or AutoZero or AutoFocus command from the projector’skeyboard is
accepted. Afterthe BlockKeys command isinactive again the above operations will
be finished.

Block Focus on/off

Thiscommand gives the possibility to block the focus motor of the projector.
Block focus on
Afterthe input of this command the focus motoris blocked. The signal cannot be
overridden by any focus command neither from aremote nor from the keypad of the
projector.

Block focus off
With this command the focus motorisactivated again.

Standby on

The projector lamp and fan are switched oft. The micro-processoris still active and stores
the brightness value.

The following commands are accepted during standby on:

Standby off SwitchLamp
ClearErrorFlags  AutoShutter on/off
ResetSystem HighLight
SystemStatus AutoFocuson/off
SystemReturn BlockKeys
SystemReport

Standby off
Projector and fan are switched on again. The stored brightness value will be set again.

Note:lf standby was set right after a reset, the lamp will stay dark with a following standby-off
command.
20
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3.5 Direct mode

Inthismode the three bytes are used as follows:

Bytel Byte2 Byte3

Projector No Direct Mode Command Not used

AAAAA 10 1 CCcCcCcCcC N O [ NNNNNNN O

AAAAA isthebinary address of the projector.

E CCCCCC isabinary command number indicating the type of direct command to be
9 executed, i.e. tray forward, SlideLiftup.

000000 Slide forward

000001 Slide backward

000010 Focus forward For fast hex-
000011 Focus backward coding
000100 Focus stop of byte 2:
000111 Shutter open
001000 Shutter close
001011 Reset system
001100 Switch lamp
001101 Clear error flags
001111 Stop fading

BEERBFERIES

Nindicates a bit which is not used in this mode (it may be either O or 1).
Byte 1: (projector's address * 8) + (mode *2) + 1

Byte2: (command * 4)

Byte3:0

For fasthex-coding of byte 1 use following table.

Proj. HEX of Proj. HEX of Proj. HEX of Proj. HEX of
| No. Bytel No. Bytel No. Bytel No. Bytel
0 5 4 25 8 45 12 65
1 D 5 2D 9 4D 13 6D
2 15 6 35 10 55 14 75
3 1D 7 3D 11 5D 15 7D
21
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Example:
Open shutter of projector 2:

Bytel Byte 2 Byte 3
Projector 2 | Direct Mode Command not used
<Open Shutter>
00010 10 1 000111 00 0
Hex- Code of byte 1-3
15 1C 00
or with formula:

Byte 1: (2*8)+(2*2)+1=21 =bin00010101 =hex15
Byte2: (8 *4)=32=bin00011100=hex1C
Byte 3: 0=bin00000000 =hex00

Slide forward:
Execution ofthe transport cycle in forward direction. The kind of transportdepends on the
command AutoShutter.

Slidebackward:
Execution of the transport cycle in backward direction. The kind of transport depends on
the command AutoShutter.

Focus forward:
The focus motor turns in one direction until the stop command is received.

Focusbackward:
The focus motor turns the opposite direction until the stop command is given.

Focus stop:
Switch off of the focus motor.

Shutter open:

This command opens the shutter. If the Autoshutter is switched on, the shutter will first be
opened after the transportcycle is complete - and if then should be no slide in the gate the
shutter will not be opened.

22
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Shutter closed:

The shutter will be closed independantly from the AutoShutter command.
ResetSystem:

With this command the initialization cycle* is executed and the keyboard settings are
valid again. The default values are valid again.

Switch lamp:

Anautomatic lamp change is executed by this software command.
No lamp failure must have taken place.

Iflamp 1 isactive, the system will change to lamp 2 and vice versa.

Clearerror flags:

With the clear error flags, command bits 0-3 (FE, BOE, OE, CE) are reset.

SME, TME and L1, L2 are not resetable. The command buffer is cleared after receiving
thiscommand.

StopFading (Freeze)
This command interrupts a fade command in progress. If there is no fade command
executed inthe moment the command will be ignored.

*The initialization cycle consists of system check and zero positioning of the tray.

3.5.1. Direct (User) Mode

In the Direct Mode we have reserved space for free use. New commands to control
customer s auxiliaries together with EKTAPRO Projectors can be created. Up to 64
auxiliary devices can be controlled. 128 different commands per device are possible.

Bytel Byte 2 Byte3
Device No Direct Mode Command Not used
AAAAA 10 1 i L0 0, 0 0000000 0

AAAAA is the binary address of the user's device.

1CCCCCCC is a binary command number indicating the type of the user free
definable command. C may be either 0 or 1.

Note: The most significant bit (MSB) must be 1!
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KODAK EKTAPRO P-Com Protocol - The projector's communication language



0 by Kodak AG Stuttgart CMS edition 2/98 -QR.pm6

3.6 Status request mode
Byissuingastatusrequestcommand the device will return the status of the parameter asked
for. The return code is always coded in three consecutive bytes.

Bytel Byte 2 Byte 3
Projector Status Request [ Command Not used
No Mode
Hex
AAAAA 11 1 CCcCcC NNN O [ NNNNNNN O
; AAAAA isthebinary address of the projector.

Q9 CCCCisabinarynumber of following command codes:

1010 GetTray position A0

1011 GetKeys For fast hex B0

1100 System status coding I:> Co

1101 System return of byte 2 DO

N indicates a bit which is not used in this mode (it may be either O or 1).

Please note:

Commands, which expect a return value from the projector, cannot be used
together with a group or a global address. Only one projector at a time can
transmit. Otherwise transmission could result in a framing error and/or data
mismatch.

Byte 1: (projector's address * 8) + (mode * 2) + 1
Byte2: (command * 16)

Byte3:0
For fast hex-coding of byte 1 use the following table:

Proj. HEX of Proj. HEX of Proj. HEX of Proj. HEX of
No. Byte 1 No. Byte 1l No. Byte 1l No. Byte 1
0 7 4 27 8 47 12 67
1 F 5 2F 9 4F 13 6F
2 17 6 37 10 57 14 77
3 1F 7 3F 11 5F 15 7F

KODAK EKTAPRO P-Com Protocol - The projector's communication language



Example:
Projector 1 is asked for system status.

Bytel Byte 2 Byte 3
Projector 1 Status Command not used
Request Mode | <System Status>
00001 11 1 1100 000 0 | 0000000 0
Hex- Code of byte 1-3
OF Co 00
or with formula:

Byte 1: (1*8)+(3*2)+1=15=bin00001111 =hexOF
Byte2: (12 * 16)=192=bin11000000=hexCO
Byte 3: 0=bin00000000 =hex00

>y
090
.:::: Notes
Oc'e
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GetTrayPosition

The projector transmits a return value with information about:

* Slide in Gate
* Active lamp

* Standby
* High Light
* Tray Position
Byte 1 Byte 2 Byte 3
Projector Status Command Parameter Field
No Request System
Mode Status
AAAAA 11 1 1010 GASH PPPP PPPP

AAAAA isthebinary code of the projector's address.

GASH PPPP PPPP is the 12 bit parameter field with the following information:

G = Slide in Gate

Flag=1.

A slide has dropped into the gate
Flag=0.

Noslideisinthe gate

A = Active lamp
Flag=1.
Lamp2isinuse.
Flag=0.
Lamp 1l isinuse.

S = Standby

Flag=1.

The projector tray is in standby (standby - on)
Flag=0.

The projector tray is in operation (standby - of¥)

KODAK EKTAPRO P-Com Protocol - The projector's communication language
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H = High Light

Flag=1.

High Lightmodeis switched on
Flag=0.

High Light modeis switched off

PPPP PPPP = Tray Position (0-80 or 140)

Example:
1001010 = Slide No. 74

GetKeys

The projector transmits a return value with information about:
* AutoFocus

» AutoZero
* Low lamp
 Tray Size
* Timerwheel position
Byte 1 Byte 2 Byte 3
Projector Status Command Parameter Field
No Request System
Mode Status
AAAAA 11 1 1011 NNNN FZLTtttt

AAAAA is the binary code of the projector's address.
N indicates a bit which is not used (it can be either 0 or 1)

FZLTtttt is the 8 bit parameter field with the following information:

F = Autofocus

Flag = 1.
The autofocus is switched on.
Flag = 0.

The autofocus is switched off.

O by Kodak AG Stuttgart CMS edition 3/98 -QR.pm6
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Z=AutoZero

Flag=1.
The AutoZerois switched on.
Flag=0.

The AutoZero is switched off.

L = Low Lamp

Flag=1.

The lamp is switched into the economy mode (low lamp mode).
Flag=0.

The lampis not switched into the economy mode (standard setting).

T = Tray Size

Flag=1

A 140slidetrayisinuse
Flag=0

A 80slidetrayisinuse

tttt = Timerwheel position

The position of the timerwheel is indicated with these four bits.

Itisexpressedin 12 positions ranging from O (timerissetto 1 second)to 11 (timer
isinthe OFF position).

Note:

Some older projectors without a timer will show the 0-Position!

Returned | Corresponding | Corresponding
binary value| decimal value timerwheel
tttt position
0000 0 1 sec
0001 1 2 sec
0010 2 3 sec
0011 3 5 sec
0100 4 5 sec
0101 5 8 sec*
0110 6 10 sec
0111 7 20 sec*
1000 8 30 sec
1001 9 45 sec*
1010 10 60 sec
1011 11 OFF

* These values are unmarked interim values
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SystemStatus

The projector transmits a return value with information about:

* SITOTS
* Zero position
*busy/ready
Bytel Byte 2 Byte 3
Projector No | StatusRequest | Command Parameter Field
Mode System
Status
AAAAA 11 O 1100 XXXX [ XXXXXX 11

AAAAA isthebinary code of the projector's address.

XXXX XXXXXXisthe 10 bit parameter field with the following information:

9 8 7 6 5 4 3 2 1 0 bit

L1 2 BR 7zZP SME TME CE OE BOE FE Flags

L1 and L2 = Lamp Status
Flag=1

Lamp 1 or lamp 2 is defect.
Flag=0

Lamp 1 orlamp2iso.k..

B/R = Projector Status:

Flag=1.

The projectoris still busy. Atthe moment, it can not execute anew command. [t can
receive, ifthe 15 byte bufferisnot full.

Flag=0.

The projector is ready to execute anew command.

ZP = Zero Position:

Flag=1.

The projectortray is in the zero position
Flag=0.

The projector tray is not in the zero position.
SME = Slide Lift Motor Error

29
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TME = Tray Transport Motor Error:

Flag=1.

The motors are controlled during operation and switched offin case of mechanical
blockinginorderto prevent overheating.

After setting the flag, the projector will be inactive -the power LED is blinking- and
accepts no further commands except the SystemStatus command.

Afterremoval of the error the projector must be reset by starting it again.
Flag=0.

No motor error.

CE = Command Error:
Thiserror occurs, if the projector reads an unknown command in the input buffer.

OFE = Overrun Error:

Flag=1.

A byte was sentto the projector, before the device has finished reading the last byte.
Flag=0.

No overrun error.

BOE = Buffer Overflow Error:

Flag=1.

Theinternal device command bufferis 15 byteslong. Thiserror occurs, ifthe internal
bufferiscompletely full withreceived commands and anew commandis sent before
the device was able to execute the commands in the buffer.

After setting the flag in the status byte, no further commands will be accepted.
Assoon asthe storage space isavailable the flagis deleted.

Flag=0.

No bufteroverflowerror.

FE = Framing Error:

Flag=1.

A framing error occurs, when the specified baud rate or data format isnot used.
The projector must be reset by starting it again or using the Clear Error Flag
command.

Flag=0.

No framingerror.
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System Return

Bytel Byte 2 Byte 3 Byte 4 Byte5
Projector Status System Parameter Field
No Request Return
Mode
AAAAA 11 0 1101 XXX TTTT VVVV VVVV PFZL TASH
0 VVVV

The parameter field shows system information. The projector sends aset of S consecutive
bytes with the following structure:

AAAAA isthe projector that was asked.

TTTT isthetype of projector

Projector TTTT

4010 0111*
4020 0100
5000 0101
5020 0110
7000 0111
7010 1000
7020 1000
9000 1001
9010 1010
9020 1010

* This model has same software as EKTAPRO 7000.Therefore both models are of same identification.

VVVVVVVVVVVYV isthe software version (3 BCD coding).

Example: Version 2.31: 0010 0011 0001

PEZIL TASH isa8 bit parameter field containing the following information:

P = Power frequency (Hertz):
Flag=1

60 Hz

Flag=0

S0Hertz

F = Autofocus:

Flag=1.

The autofocusis switched on.*

Flag=0.

The autofocusis switched off.

*Note: The flag is also set if a projector is used without autofocus! 31
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Z = Autozero

Flag=1.
The autozerois switched on*
Flag=0.

The autozero is switched off.

*Note: The flag is also set if a projector is used without autozero function!

L = Low Lamp:

Flag=1.

The lamp is switched into economy mode.
Flag=0.

The lamp is switched into standard mode.

T = Tray Size:
Flag=1.

140 tray inuse
Flag=0.
80trayinuse

A = Active Lamp:
Flag=1.

Lamp 1 (L2)isinuse.
Flag=0.

Lamp 1 (L1)isinuse.

S = Standby

Flag=1.

The projectoris switched into the standby mode.
Flag=0.

The projectorisin operation mode (standby of¥).

H = High Light:

Flag=1.
Thelampis switched to High Light.
Flag=0.

The lamp isruninstandard mode (High Light off).

Note: We recommend to use the GetKeys and Slide Position commands to receive
the above information (not Power frequency)! If information is asked too fast by
using the System Return, a data overflow may result.
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3.7 Table of all P-COM Commands

Inthe following youwill find an overview ofall P-COM Commands as previously written.

The table contains also the information.

* if a command is buffered (in a 5 command buffer)(non buffered commands will be
immediately executed)

«ifthe commands are executed when projector is in standby

+ifthe command isinfluencing the busy state

« ifthe command is executed when projector indicates operating error (jam)

command command mode mode |[buffered | sets executed executed
binary binary busy when when
flag projector projector
isin stand- | indicates
by jam
RandomAccess 0000 parameter 00 yes yes no no
SetBrightness 0001 parameter 00 no no no yes
GroupAddress 0011 parameter 00 no no no yes
FadeUP/Down* 0110 parameter 00 yes no no yes
SetFadeLimit
High Value 1000 parameter 00 yes no no yes
SetFadeLimit
Low Value 0111 parameter 00 yes no no yes
AutoFocus
ON/OFE 0000 set/reset 01 yes no no no
HighLight
ON/OEE 0001 set/reset 01 yes no no no
AutoShutter
On/OFF 0011 set/reset 01 yes no no no
BlockKeys on/off 0101 set/reset 01 yes no no no
BlockFocus on/off 0010 set/reset 01 yes no no no
Standby on/off* 0111 set/reset 01 yes no no no
SlideForward 0000 direct 10 yes yes no no
SlideBackward 0001 direct 10 yes yes no no
FocusForward* 0010 direct 10 yes yes no no
FocusBackward* 0011 direct 10 yes yes no no
FocusStop* 0100 direct 10 yes yes no no
ShutterOpen 0111 direct 10 no no no yes
ShutterClose 1000 direct 10 no no no yes
ResetSystem 1011 direct 10 yes yes yes no
SwitchLamp 1100 direct 10 yes no yes no
ClearErrorFlags 1101 direct 10 yes no yes no
StopFading 1111 direct 10 yes no no no
GetTrayPosition 1010 status 11 yes no yes no
GetKeys 1011 status 11 yes no yes no
System Status 1100 status 11 no no yes yes
System Return 1101 status 11 yes yes yes no

* The command needs time for execution!!
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3.8 Projector models and their commands

According to model changing and different features notall commands can be used forall
models. The following list gives you the allocation.

command Valid for the following EKTAPRO Models
4010(4020( 5000( 5020(7000(7010(7020(9000(9010( 9020

RandomAccess X X X X X X X _IX X X
SetBriaghtness X X X X X X X X X X
GroupAddress X X X X X X XX X X
FadeUP/Down X X X X
SetFadeLimit High X X

Value X X
SetFadeLimit Low X X X X
AutoFocus ON/OFF X X X X X
HiahLight ON/OFF X X X X
AutoShutter On/OFF | X X X X X X X X X X
BlockKevs on/off X X X X X X X X X X
BlockFocus on/off X X X X X X
Standbv on/off X X X X X X X X X X
SlideForward X X X X X X X X X X
SlideBackward X X X X X X X X X X
FocusForward X X X X X X XX X X
FocusBackward X X X X X X X _|X X X
FocusSton X X X X X X X X X X
ShutterOpen X X X X X X X X X X
ShutterClose X X X X X X X X X X
ResetSystem X X X X X X X X X X
SwitchLamp X X X X X X X X X X
ClearErrorFlaas X X X X X X X X X X
StopFadina X X X X
GetTravPosition X X X X X X
GetKevs X X X X X X
SvstemStatus X X X X X X X X X X
SystemReturn X X X X X X X X X X
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3.8 Hex -Table of Byte 1 for all modes

This table will give you the Hex codes of Byte 1 for all Modes.

Hex Code of Byte 1
Address Parameter | Set/Reset |Direct Mode Status
Mode Mode Request
Mode
0 1 3 5 7
1 9 B D F
2 11 13 15 17
3 19 1B 1D 1F
4 21 23 25 27
5 29 2B 2D 2F
6 31 33 35 37
7 39 3B 3D 3F
8 41 43 45 47
9 49 4B 4D 4F
10 51 53 55 57
11 59 5B 5D 5F
12 61 63 65 67
13 69 6B 6D 6F
14 71 73 75 77
15 79 7B 7D 7F
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Appendix

Slot card identification

Slot cards are identified with a 3 bit address.

ADDRESS

FUNCTION

0

12/7 pin adapter (backwards compatibility)

reserved for future use

reserved for future use

serial card with 9600 baud

serial card with 4800 baud

serial card with 2400 baud

serial card with 1200 baud

N| ool b~ W] DN]| P

no card installed
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4.2.

Appendix

Controlling KODAK EKTAPRO 4020,5020,7020,9020 Slide Projectors with P-
COM Command,,Standby-on*

General
After switching on (and RESET) the lamp and the fan of the former models 4010, 5000,
7000, 7010, 9000 and 9010 are active.

The newmodels 4020, 5020, 7020 and 9020 show a different behaviour:

Thelamp and fan are switched off! With anext strike on the transport or standby button
the projector will “wake up”, fan and lamp are activated. Advantage: The projectors stay
quiet (sleepingmode)

P-COM Control

Please keep this difference in mind when programming Ektapro projectors!

Inorderto keep projectors “silent” till the moment they are needed, many producers sent
astandby-on command right after the reset (switching on) of the system.

The new models 4020, 5020, 7020 and 9020 show same behaviour as if they were
controlled viakeyboard buttons. After sending a standby-on command the projector
willwake up!

Solution for all Ektapro models

| Ifyou control bothnew and old models:
In any case send two standby-on commands right after switching on or reset.
Now all projectors are in standby!

Alternatives

[ | Only for former Ektapro models (4010, 5000, 7000, 7010,9000 and 9010):
Go on sending the standby-on command after the reset to keep projectors
silent.

[ | Only for new Ektapro models (4020, 5020, 7020 and 9020):

Do not send a standby-on command after the reset command! The projectors
already are in the “silent” mode.
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4.3.

Appendix
Remote interface - General
Because of the micro-processor controlled functions, the remote input uses TTL level

digital signals.

Connector
Theillustration shows the pin configuration of the female connector in the projector.

7

Pin 1:|12vDC

Pin 2:|Gnd

5 3 Pin 3:|Signal 1 (LSB)
Pin 4:|Signal 2

Pin 5: |Signal 3

21 Pin 6: [Signal 4

o]
[o)]

Pin 7:|Signal 5 (MSB)
Interrupt

Operating voltage:

The power is supplied by the projector:

12 VDCunregulated, filtered. Caused by tolerances, line voltage fluctuations and ripple,
the voltage minimumvalueis 7,2 V the maximumvalue 14,5 V.

This DC voltage is generated from the secondary windings of the transformer which is
built according to VDE 0551. Part 1 (IEC 742 resp. EN 60742).

The maximum allowed currentis SOmA.
In case ofa short circuit, a projector built-in fuse blows.

38

KODAK EKTAPRO P-Com Protocol - The projector's communication language



O by Kodak AG Stuttgart CMS edition 4/99 -QR.pm6.5

Interface IR Receiver and Projector

The five signal lines are connected to CMOS circuit 4021 with a 1.5 kOhm pull-up
resistor each. Theinterrupt signal is connected parallel to 74HC08 and 74HC112 with
a2.2 kOhm pull-up resistor.

Key function:

* Digits:

These areused to perform the Random Access feature of the projector. Possible tray
positionsare 0-140. To select the tray position you have to press the according keys and
finish the input with a special "Enter" key, e.g. position 124, you have to press the digit
keys"1","2","4" and "Enter".

This means the codes for the digits must be stored until they are sent by pressing "Enter".
After having pressed the enter key, the stored values will be sent. The codes for three
digits must always be transmitted (e.g. slide position 3=003).

The codes for transport, focus and standby function are sent directly after the input.
"Enter" isnot necessary.

10000|Slide forward
01000fSlide backward
00100|Focus forward
00010[Focus backward
00001[Standby
10100|Digit "0"

0
10101|Digit "1"
10110[Digit " 2"
10111|Digit " 3"
11000[Digit " 4"
5
6
7
8
9

11001|Digit "5"
11010[Digit "6"
11011|Digit " 7"
11100[Digit " 8"
11101|Digit "9"
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Remote interface - General

Timing of transmission:

a. Interrupt cycle: about 100 ms

b. Durationinterrupt pulse: min. 0.75 ps, max. 1 pslater

c. Valid data: min. starting withinterrupt edge, max. 8 pslater

d. Data transmission time: min. 600 ps, max. until the next interrupt

«— 2 >
b

—Cc —

< >__

Controlling KODAK EKTAPRO Slide Projectors via P-COM and IR iterfaces at
same time

Inorderto avoid any conflicts we do not recommend to send IR commands aslong
asthe P-BUS ininterfaceistaken, too. IR commands will only be accepted, ifthe projector
has executed the commands sent via the P-Bus!

B*ui Combine on no account dissolve time commands (EKTAPRO 7010/7020, 9010/

9020) via IR remote together with P-Com commands (e.g. “slide forward”)!
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4.4 Binary - Hex Table 0 -15

Dec Binary HEX
0 00000 0
1 00001 1
2 00010 2
3 00011 3
4 00100 4
5 00101 5
6 00110 6
7 00111 7

; 8 01000 8
9 01001 9
10 01010 A
11 01011 B
12 01100 C
13 01101 D
14 01110 E
15 01111 F

Information in this document is subject to change without notice.
KODAK and EKTAPRO are registered trademarks.

© by Kodak AG 1992.
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Revised edition December 1999. Printed in Germany.
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