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1. General Information

The Interface is the link for controlling a
Marklin digital layout with a computer.
The following conditions must be met with
the computer.

a. The computer must have a serial inter-
face that can be set for the parameters
given.

b. The computer must use the MS-DOS
operating system or a compatible opera-
ting system in order to be able to use
the demo diskette included with the
Interface.

c. The computer must have a serial, 9-pin
RS-232 port in order to make connec-
tions to the cable that comes with the
Interface.

All 80 locomotive addresses, 256 acces-
sory addresses can be controlled through
the computer, and up to 496 contacts can
be queried about their status (free/occu-
pied). Four auxiliary functions on the 80
locomotives addresses can be switched
on when using the 6021 Control Unit, the
6020 Central Unit or the Central Control
from the 2601/2602 or the 2610/2612 sets.
Additional control components are not
required. It is advisable to have at least
one control component with a Stop button,
so that the digital layout can be halted in
the event of a malfunction of the computer.
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2. Installing the Interface

2.1 Hooking up the unit

The Interface is plugged into the right side
of the Control Unit, The Central Unit or a
locomotive controller connected the afore-
mentioned units. There is no multi-pin
connection on the right side of the Inter-
face for additional control components.
For that reason the Interface must always
be the last component connected on the
right side.

Tip:

The Interface may be connected only to
the right side of the Control Unit. If the
Interface is connected, for example, with
an extension cable to the left side (Key-
board connection), this will lead to damage
in all of the digital components connected
to the control panel.

transformer keyboard
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2.2 Hooking up the connecting cable

Included with the Interface is a serial
connecting cable to the computer. Plug
the 6-pin DIN plug into the socket on the
right side of the Interface.

L The other end of the connecting cable has
? a 9-pin plug for an RS-232 C Interface
connection in the computer.

3 0
4 2 ) 1 I T
51-J AN\GY2 RD CTs TD GND

| 3
Interface Serial interface

Contact no.  Designation . Function

1 D TRANSMIT DATA - Data line from computer to Interface
2 - not used

3 GND GROUND

4 RD RECEIVE DATA - Data line from Interface to computer
5 CTS CLEARTO SEND - Control line for Interface readiness

to receive data

13




2.3 Setting the Interface parameters

Four coding switches are located on the
back of the Interface for setting several
Interface parameters on the computer.

Switch  for Settingon  Setting off

1 TD negative positive
logic logic

2 RD negative positive
logic logic

3 CTS negative positive
logic logic

4 GND TTL level RS 232
level
(+/- 5 volts)

The correct setting for a computer with a
standard RS 232 Interface is:

Switch Setting
1 on
2 on
3 off
4 off

14
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2.4 Connections for an s88 feedhack module

The s88 feedback module (6088) has 16 contact inputs, each of
whose status (contact occupied or free) can be reported back to
the computer via the Interface. Up to 31 s88 feedback modules miiidin
can be connected to an Interface. They are thereby numbered décoders

automatically in succession starting from the Interface.

The feedback module is suitable for direct connection with Méarklin
circuit tracks, reed contacts, and contact tracks.

The feedback module is connected to a special socket on the rear
of the Interface with a special cable (included with the feedback markiin
module). The arrow imprinted on the feedback module must point -ty
in the direction of the Interface. When several feedback modules
are used, they are connected one behind the other.

interface
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3. Control with a computer

The computer needs a program for control
of the digital layout. In addition to the
programs on the demo diskette, various
vendors offer complete programs that can
be used directly without a knowledge of
programming. The programs are installed
on the computer and then started by fol-
lowing the instructions provided by the
vendors. Whoever wants to program his
own software will find the appropriate con-
trol commands below.

3.1 Initialization

The serial interface on the computer must
be set to the following parameters:

boud rate 2400 bits/second
number of start bits : 1

number of stop bits : 2

number of data bits : 8

parity check : none

Example of initialization in Q Basic on a
computer with MS-DOS:

OPEN “COM1: 2400,N,8,2,CS10000,DS” AS#1

Tip:

COM1 = serial interface 1

CS10000 = CTS is checked a maximum
of every 10 seconds

AS#1 = input and output channel 1

16

3.2 Emergency stop

Sending the ASCII character (97) activates
the emergency stop on the digital layout
(corresponds to pressing the STOP button
on the Control 80f).

Q Basic: PRINT#1, CHR$(97);

Tip:

The semicolon must always be at the end
of a print instruction, as otherwise the
computer automatically sends the ASCII
character (13) which is interpreted by the
Interface as the start of a new command!

3.3 Release

Sending the ASCII character (96) activates
the release on the digital layout (corres-
ponds to pressing the GO button on the
Control 80f).

Basic: PRINT#1, CHR$(96);

Tip:

The release command is then also proces-
sed by the Interface, while the CTS line is
switched to busy. Before the release com-
mand is sent, the CTS query shall be tur-
ned off in the computer.




3.4 The locomotive command

Two byte are sent one after the other as
ASCII characters to change the direction of
travel or speed of a locomotive or to turn
on the auxiliary function.

First, an ASCII character (0 to 31) is sent,
which contains the operating data.
Second, an ASCII character (1 to 80) is
sent with the address data.

The first character consists of the opera-
ting data and the switching data:

: locomotive re-
mains stopped

operating data =0

operating data = 1 to 14 : locomotive travels
at speed 1 to 14

: reverse direction
command

operating data = 15

switching data=0 : auxiliary function

is turned off

switching data = 16 : auxiliary function

is turned on

Example:

A locomotive (address 23) is to operate at
speed level 10 and the auxiliary function is
to be turned on:

information character = 10 + 16 = 26
address = 23

The ASCII characters (26) and (23) are sent
one after the other.

Q Basic: PRINT#1, CHR$(26)+CHR$(23);

3.5 Switching special functions

The four additional functions on the Control
80 f locomotive controller can also be
turned on from the computer. An informa-
tion character and an address character
are sent for this purpose in the same man-
ner as a locomotive command.

The information character is calculated
according to the following formula:

info character = 1*f1 + 2*12 + 4*f3 + 8"f4 + 64

f1, 12, 13, f4 = 1 when turned on
f1, 12, 13, f4 = 0 when turned off

Example:
Functions 2 and 3 are to be turned on a
1 Gauge locomotive (address 38).

info character =1"0+2*1 +4"1 +8*0+64=70
address = 38

The ASCII characters (70) and (38) are sent
one after the other.

Q Basic: PRINT#1, CHR$(70)+CHR$(38);

3.6 Switching accessories

A data character and an address character
are send out to control accessories.

information-
character = 34 :

accessory is switched
to branch/red

information
character =33 :

accessory is switched
to straight/green

17



accessory address.
The first Keyboard has
the addresses 1 to 16,

address
=0to255:

the second 17 to 32, etc.

The last address on the
sixteenth Keyboard is
not (256) but rather (0)
[The ASCII code only
goes to (255). Therefore,
the previously unneeded
value (0) is used for the
address (256).]

Example:
The tournout with the address (18) is to be
set for the straight side.

information character = 33
address =18

The ASCII characters (33) and (18) are sent
one after the other.

Q Basic: PRINT#1, CHR$(33)+CHR$(18);
About 150 milliseconds (min. 80 — max.
10,000) later the switching procedure must
be ended by sending the character (32).
Example: Ending a switching procedure
information character = 32

The ASCII character (32) is sent.

Q Basic: PRINT#1, CHR$(32);

18

3.7 Reading in feedback modules

In order to evaluate the feedback module,
an appropriate command stating what
data are required must first be communi-
cated to the Interface. The Interface then
sends the appropriate data in code to the
computer where they must be evaluated
correspondingly.

The command for reading in a particular
feedback module is calculated according
to the following formula:

ASCIl character =192 + x
x = number of the feedback module to be
read in (1 to 31)

Example:
The third feedback module connected to
the system is to be read in.

The ASCII character to be sent is (192 + 3).

Q-Basic: PRINT#1, CHR$(195);
DO
LOOP UNTIL LOF(1) = 512

The command for reading several feed-
back modules is calculated according to
the following formula:

ASCII character = 128 + x
X = number of the feedback modules
(1 to 31) to be read in

Example:
The first 4 feedback modules are to be
read in.



The ASCII character to be sent is (128 + 4).

Q-Basic: PRINT#1, CHR$(132);
DO
LOOP UNTIL LOF(1) = 512

For each feedback module 2 values are sent
as ASCII code from the Interface to the
computer. The first value gives the occu-
pation of contacts 1 to 8, the second value
give the occupaiton of contacts 9 to 16.

The ASCII value received must be changed
into an eight digit base 2 number in order
to receive the status of the individual
contacts.

Example:

1. received value = 245
245 :2 = 122 rest 1 : contact 1 = occupied

122 :2 = 61 rest0: contact 2 = free
61:2 = 30rest1:contact 3 = occupied
30:2 = 15rest0: contact 4 = free
15:2 = 7rest1: contact 5 = occupied

7:2= 3rest1:contact 6 = occupied
3:2= 1rest1:contact 7 = occupied
1:2= Orest1:contact 8 = occupied

2. received value = 24

24 :2 = 12rest 0: contact 9 = free
12:2 = 6rest0:contact 10 = free
6:2 = 3rest0:contact 11 =free
3:2 = 1rest1:contact 12 = occupied
1:2 = Orest1:contact 13 = occupied
0:2 = Orest0:contact 14 = free
0:2 = OrestO:contact 15 = free
0:2 = Orest0:contact 16 = free

Sample programs can be found on the

- diskette included with the unit.

o Reartent or relocate the recewmg antenna

3Radlo Frequency Emussuon Notlce -

»Thas eqmpmant has been tested and found to comply
with the limits for a Class B digital device, pursuantto

Part 15 of the FCC Rules. These limits are designed to
provide reasonable protectlon against harmful interferen-
ce in a residential installation. This equipment generates,

~uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, ..
may cause harmful interference to radio commumcattons !
However, there is no guarantee that interference will not
_ocour in a particular instaliation. 1t is understood that the
_user may desire to supplement this product with additio-

nal equipment. The user shouid recognize that it is not
possible to test all confaguaruons of this product with all

_additional equapment It is certain, however, that the sup-
_plementation of this product with additional digital equip-
_ment will increase the radiation of radio frequency ener-
gy. if thas equlpment does cause harmful interference to
- radio or television reception, whnch can be determined by

turning the equipment off and on, the user is encouraged

1o try to correct the mterference by one or more of the -
’-followmg measures - o

@ Increase the separanon between the equtpmeht and :
eceiver. ’

‘@ Connect the eq pment intoan outlet on a circuit

- dlffere from that to which the receiver is connected :

::0  Consult the dealer or an expeﬂenced radIO/TV
: techmc;an forbep. . - -
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