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1 Parallel Port

1.1 Parport

Parport is a driver for the traditional PC parafiett. The port has a total of 17 physical pinse Dhiginal parallel port divided those pins intoeté groups:
data, control, and status. The data group congigiutput pins, the control group consists offspand the status group consists of 5 input pins.

In the early 1990's, the bidirectional paralleltpeas introduced, which allows the data group tased for output or input. The HAL driver suppdtts
bidirectional port, and allows the user to setdh& group as either input or output. If configuasdutput, a port provides a total of 12 outpuats &inputs.
If configured as input, it provides 4 outputs aidiriputs.

In some parallel ports, the control group pinsaen collectors, which may also be driven low byeaternal gate. On a board with open collector mbnt
pins, the "x" mode allows a more flexible mode w8tbutputs, and 9 inputs. In other parallel pdtts,control group has push-pull drivers and cabeatised

as an inpu%.

No other combinations are supported, and a portatdre changed from input to output once the diitvénstalled. Figurg¢] shows two block diagrams, one
showing the driver when the data group is configdce output, and one showing it configured foruhg=or "x" mode, refer to the pin listing of "haid
show pin" for pin direction assignment.

The parport driver can control up to 8 ports (dedilny MAX_PORTS in hal_parport.c). The ports armbared starting at zero.

1.1.1Installing

| oadrt hal _parport cfg="<config-string>"

1.1.1.1 Using the Port I ndex

I/0 addresses below 16 are treated as port ind&késis the simplest way to install the parpoiver and cooperates with the Linux parport_pc drit/é is
loaded.

Will use the address Linux has detected for pa@port

1.1.1.2 Using the Port Address

The configure string consists of a hex port addriedl®wed by an optional direction, repeated facle port. The direction is "in", "out", or "x" amfttermines
the direction of the physical pins 2 through 9, argtther to create input HAL pins for the physicaitrol pins. If the direction is not specifiede thata
group defaults to output. For example:

| oadrt hal _parport cfg="0x278 0x378 in O0x20A0 out"

This example installs drivers for one port at 0X®2¥ith pins 2-9 as outputs (by default, sincehait'in" nor "out" was specified), one at 0x037&hwins
2-9 as inputs, and one at 0x20A0, with pins 2-Jieitly specified as outputs. Note that you musbwrnthe base address of the parallel port to prgperl
configure the driver. For ISA bus ports, this isialfy not a problem, since the port is almost alsvaya "well known" address, like 0278 or 0378 \ti&
typically configured in the system BIOS. The addries a PCI card is usually shown in "Ispci -v'ain "I/O ports"” line, or in the kernel message ltigra
executing' sudo modprobe -a parport_pc". There is no default addressxzifonfi g- stri ng> does not contain at least one address, it isran er
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Figure: Parport Block Diagram

1.1.2 Pins

® (BIT) parport.<portnun®. pi n- <pi nnun®- out -- Drives a physical output pin.
® (BIT) parport.<portnun®. pi n-<pi nnune-in -- Tracks a physical input pin.
® (BIT) parport.<portnun®. pi n-<pi nnunm®-in-not -- Tracks a physical input pin, but inverted.

For each pinspor t nunw is the port number, angi nnun® is the physical pin number in the 25 pin D-shelhector.

For each physical output pin, the driver createmgle HAL pin, for exampl@ar port . 0. pi n- 14- out . Pins 2 through 9 are part of the data group aad a
output pins if the port is defined as an output.p@utput is the default.) Pins 1, 14, 16, andal&’ outputs in all modes. These HAL pins contrelgtate of
the corresponding physical pins.

For each physical input pin, the driver creates Itd_ pins, for examplear port . 0. pi n- 12-i n andpar port. 0. pi n- 12-i n-not . Pins 10, 11, 12, 13, and 15
are always input pins. Pins 2 through 9 are injng pnly if the port is defined as an input potieTi n HAL pin is TRUE if the physical pin is high, and
FALSE if the physical pin is low. The n-not HAL pin is inverted -- it is FALSE if the physicpln is high. By connecting a signal to one oratteer, the
user can determine the state of the input. In "&tle) pins 1, 14, 16, and 17 are also input pins.

1.1.3 Parameters

® (BIT) parport.<portnun. pi n-<pi nnume-out -i nvert -- Inverts an output pin.
® (BIT) parport.<portnun. pi n-<pi nnume-out - reset (only for "out" pins) -- TRUE if this pin shoulcelreset when the eset function is executed.
® (U32) parport.<portnunp.reset-tine -- The time (in nanoseconds) between a pin ibgetit e and reset by theeset function if it is enabled.

The-invert parameter determines whether an output pin isebigh or active low. Ifi nvert is FALSE, setting the HALout pin TRUE drives the
physical pin high, and FALSE drives it low.-lfnvert is TRUE, then setting the HALout pin TRUE will drive the physical pin low.

1.1.4 Functions

e (FuNcT) parport. <portnunp. read-- Reads physical input pins of pegor t nun» and updates HALi n and-i n- not pins.

e (FuncT) parport.read-all -- Reads physical input pins of all ports and upsl&lAL -i n and- i n- not pins.

® (FuNcT) parport. <portnune. wite -- Reads HAL- out pins of portport num> and updates that port's physical output pins.

e (Funcr) parport.wite-all -- Reads HAL-out pins of all ports and updates all physical oufgos.

e (FuNcT) parport. <portnunp. reset -- Waits untilr eset - ti e has elapsed since the associaied e, then resets pins to values indicated by
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-out-invert and-out-invert settingsreset must be later in the same threadwag e. If -reset is TRUE, then theeset function will set the pin
to the value of out - i nvert . This can be used in conjunction with stepgeaisi ef r eq to produce one step per period. The stepgen stepd$pr that
pin must be set to 0 to enable doublefreq.

The individual functions are provided for situasomhere one port needs to be updated in a veryiigsid, but other ports can be updated in a sltwead
to save CPU time. It is probably not a good ideast®e both anal | function and an individual function at the sanmeeti

1.1.5 Common problems

If loading the module reports

insmod: error inserting '/home/jepler/emc2/rtlid/iarport.ko":
-1 Device or resource busy

then ensure that the standard kernel moplaHgort _pc is not loadefiand that no other device in the system has clatimed/O ports.

If the module loads but does not appear to functiven the port address is incorrect orghebe_par port module is required.

1.1.6 Using DoubleStep

To setup DoubleStep on the parallel port you mddttae function parport.n.reset after parport.nenvaind configure stepspace to 0 and the resetwiznéed.
So that step can be asserted on every period in &l then toggled off by parport after being asseftr time specificed by parport.n.reset-time.

For example:
| oadrt hal _parport cfg="0x378 out"
setp parport.O.reset-tine 5000
| oadrt stepgen step_type=0,0,0
addf parport.0.read base-thread
addf stepgen. neke- pul ses base-t hread
addf parport.O0.wite base-thread
addf parport.0O.reset base-thread

addf stepgen. capture-position servo-thread

setp stepgen.0.steplen 1

setp stepgen. 0. stepspace 0

1.2 probe parport

In modern PCs, the parallel port may require plug play (PNP) configuration before it can be uSéte pr obe_par port module performs configuration of
any PNP ports present, and should be loaded bedorear por t . On machines without PNP ports, it may be loadédchs no effect.

1.2.1 Installing

loadrt probe_parport
loadrt hal_parport ...

If the Linux kernel prints a message similar to
parport: PnPBIOS parport detected.

when the parport_pc module is loadeddp modprobe -a parport_pc; sudo rmmod parport_pc) then use of this module is probably required.

Index

parallel port

Footnotes

1 HAL cannot automatically determine if the "x'bde bidirectional pins are actually open collec{@€). If they are not, they cannot be used ast&)@and
attempting to drive them LOW from an external seutan damage the hardware. To determine whethempgotihas "open collector” pins, load hal_parport
in "x" mode. With no device attached, HAL shoulddehe pin as TRUE. Next, insert a 47fesistor from one of the control pins to GND.Hétresulting
voltage on the control pin is close to 0V, and HAdw reads the pin as FALSE, then you have an O€ ifdhe resulting voltage is far from 0V, or HAdoes
not read the pin as FALSE, then your port cannaidgsl in "x" mode. The external hardware that drite control pins should also use open collecitesy
(e.g., 74LS05). On some machines, BIOS settingsaffagt whether "x" mode can be used. "SPP" modeoist most likely to workback

16.06.2014 08:(



Parallel Port Driver http://www.linuxcnc.org/docs/2.4/html/hal_parallpbrt.htm

2 Inthe EMC packages for Ubuntu, the file /etndprobe.d/emc2 generally prevents parport_pc freingoautomatically loadethack
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