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riptionThe LMLBT4x board is a multi-
hannel PCI board based on the BT878 
hip. These are thegeneral LMLBT4x board's features:
• Video digitized using YUV 4:2:2 
olor format: NTSC 640x480 60 fps, PAL 758x576 50 fps
• 1 full rate or 4 multiplexed (LMLBT4M)
• 4 full rate or 8 multiplexed (LMLB44) 
omposite video inputs
• 4 sensor inputs and 3 relay alarm outputsLMLBT44 and LMLBT4M video 
apture fun
tion is fully supported in the shippingLinux kernel (version 2.6 and above) and does not require any additional pat
hing orkernel modi�
ations. 1



2 Notational ConventionsYou input is designated with $, for the 
ommand shell input prompt, and with # for superusermode input. Your input and system response are presented in bold fa
e. Filenames and URLsare underlined. System 
ommands (line uname -r) are using San Serif font.3 System Requirements
• Any modern Linux distribution based on 2.6 series kernels supports LMLBT44 as 
ardnumber 118
• Works with 2.4 series with pat
hes available from LML's website
• CPU PIII 866MHz or better
• RAM 64M or more
• EIDE, SATA disk drives
• Any Video Display 
ard 
ompatible4 Physi
al InstallationOpen 
omputer 
ase. Install LMLBTx 
ard into available PCI slot.Video inputs on the main board are numbered IN1, IN2, IN2, IN4 
ounting from top. The videoinputs on the expansion board are labeled in the same fashion. Conne
tion of the Expansion Cableis simple. It must be 
onne
ted to the main 
ard to PINS labeled P7 with PIN 1 ( Red Cable )UP. On the expansion 
ard, the 
able must also be 
onne
ted with PIN 1 ( Red Cable ) UP.

Connect Expansion Cable to these Pins. 

PIN 1 (RED) of the cable MUST be UP.

Connect Expansion Cable to these Pins. 

PIN 1 (RED) of the cable MUST be UP.
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The Video Inputs on the ba
k of the LMLBT44 Card, LMLBT4M Card and the Expansion Slotfor the LMLBT44 are labeled from Top to bottom. NOTE: Channels in xawtv do not re�e
tthe numbers et
hed on the ba
k of either the LMLBT44
ard or its expansion slot. Instead, xawtvlabels the 
hannels from the bottom, in reverse to the et
hed numbers. However, if you havethe LMLBT4M 
ard, the numbers on the ba
k of the 
ard are the same as the xawtv 
hannels(Composite0,1,2 and 3) : with Composite0 being the same as IN1 on the ba
k of the 
ard.
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Pin assignments on a 15-ping sensor/alarm IO 
onne
tor are as follows:Pin Name Comment1 IN1+ sonsor 12 IN2+ sensor 23 IN3+ sensor 34 IN4+ sensor 45 GND1 sensor 16 GND2 sensor 27 GND3 sensor 38 GND4 sensor 4910 COM_3 relay 311 NO_1 relay 112 COM_1 relay 113 NO_2 relay 214 COM_2 releay 215 NO_3 releay 3Sensor's GND1,2,3,4 are all 
onne
ted together and to PCI bus ground. Sensor inputs (IN1,2,3,4)are opti
ally de
oupled. Sensor produ
es signal, when input and ground are 
onne
ted with lessthen 100 Ohm resistan
e, i.e. some kind of a swit
h is required.Relay outputs are all �oating, there is no 
onne
tion to ground on either COM or NO side.3



5 Video4Linux Driver LMLBT4x overviewYou may load the bttv driver after ea
h reboot manually, or modify the /et
/modprobe.
onf to letthis happen automati
ally.Make sure to install driver when no X11 is running, or restart X11 after inserting the driver.Otherwise V4L X11 module 
a
hes video 
ard settings, preventing kernel driver from using LMLpat
hes provided features.There is no need to pat
h the 2.6 series kenels, unless you want to take advantage of LMLBT44sensor/alarm I/O 
apabilities. If you want to take advantage of sensor/alarm I/O follow thepro
dure in the pat
h �le.5.1 Manually Loading Driver ModuleTo manually load the driver:$ suenter the password and then for LMLBT4M type:# /sbin/modprobe bttv 
ard=118or for LMLBT44:# /sbin/modprobe bttv 
ard=118,118,118,118Do not forget to exit superuser mode:# exit5.2 Con�guring the System to Load Driver Module Automati
allyIn order to load bttv.o module automati
ally you need to do the following:# su -Append the following lines to �le /et
/modules.
onf for LMLBT4M:alias 
har-major-81 videodevalias 
har-major-81-0 bttvalias 
har-major-81-64 bttvoptions bttv 
ard=118for LMLBT44 make sure to provide 
ard 
ode for ALL 
hannels:options bttv 
ard=118,118,118,118run depmod to update system 
on�guration:# depmod -anow, you should be able to autoload the driver when a program requests it.6 Video monitoring Appli
ation (xawtv)Xawtv software allows you to test LMLBT44 
ard operation at rather low level.4



6.1 Building6.2 Installation6.3 Con�guration �leYou should 
on�gure presets and defaults for xawtv. When xawtv starts, it attempts to read the~/.xawtv �le. This �le is not 
reated during the installation pro
ess. You will need to 
reate itin the home dire
tory of the user(s) that will be using the appli
ation.This is an example of the ~/.xawtv �le (for US, NTSC):# this is a 
omment# empty lines are ignored too[global℄[defaults℄norm = NTSCinput = Composite1key = 1[Camera2℄input = Composite2key = 2You may manually edit this �le using your favorite text editor.7 Sample Appli
ationlmLMLBTTV.tgz ar
hive 
ontains example appli
ation lmlbt4x_test. In order to use the appli
ationyou need to build it:$make -f Make�le.testThis would 
reate exe
utable lmlbt4x_test. There are the following 
ommand line options:Devi
e and 
hannel sele
tion:
• -f <devi
e name> - use /dev/video0, /dev/video1,/dev/video2, /dev/video3 for LMLBT44
apture devi
es
• -
 <
hannel name> - 
hannel number. Numbers are 0,1,2,3 for LMLBT4M and 0 or 1 forLMLBT44.Alarm/sensor 
ontrol:
• -A <alarm no> - sele
t individual alarm (relay) to 
ontrol, they are numbered 0,1,2
• -x <value> - alarm setting. 0 means to have the swit
h open, 1 means to 
lose it
• -X <alarm bits> - group alarm 
ontrol. bits from LSM to MSB 
ontrol alarms 0,1,2. Forinstan
e to turn on alarm 2, use -X 4, to turn on alarm 0 and 1 use -X 3
• -S <sensor no> - read sensor status 5



Video 
apture options, 
aptured data as ppm on standard output. You 
an't do alarm/sensort
ontrol and 
apture by same 
ommand.
• -W 
apture area width
• -H 
apture area heightFor example:./lmlbt4x_test -A 0 -x 64to a
tivate relay number 0./lmlbt4x_test -
 1 -W 640 -H 480 > image.ppmto 
apture video frame from input1 into image.ppm �le8 ZoneMinder Video Surveillan
e softwareAlthough it's an ex
ellent pa
kage, installing it may be rather tri
ky. Therefore we're providingLiveCD with Zoneminder pre-installed. In order to use that ZM-LiveCD you need to make sureyour 
omputer boot sequen
e is set (in BIOS settings) to boot from the CD if it is inserted. Afterthat, rebooting the system with ZM-LiveCD would bring you to the ZoneMinder 
ontrol interfa
ewith all LMLBT44 or LMLBT4M 
hannel(s) operational.
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