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General Information

Unpacking Your Product

When you open your TAM S GPIO Card shipment, examine its contents.

Note: The name of the product you have purchased isthe TAM S 81622 (GPIO Card for
Linux). Itincludesthe TAMS 622-66501 GPIO card and the t61622 card driver for Red Hat
Linux. Seethe ReadMefor the version supported.

Overview of the TAMS 81622 GPIO Interface

Thisguide explainshow to install and configurethe TAM S 81622 GPIO (General Purpose
Input Output) interface.

GPIOisaparalld interfacethat isflexibleand allowsavariety of custom connections. A
PCl expansion dlot isrequired to accommodate the GPI O interface card.

The TAMS GPIO card has arotary DIP switch on the upper edge to set the unique
identifier for the card. Thisisthe only switch that needs to be set prior to installing the
card. All other configuration isdonein software.

Sincethe configuration of the GPI O interface (aside from setting the unique card identifier)
isdonein software, rather than using DIP-switches or jumpers, this guide also provides
an explanation of the configuration process asit relatesto SICL. A detailed description of
the TAMS GPIO’s functionality isincluded to aid in this configuration process.

The TAMS 81622 provides 16 bit data exchange with peripheral devicesthat do not
support more common interface protocolslike HP-1B or RS-232. Connection flexibility is
augmented in the TAMS GPI O interface by extra status and control lines, a choice of
handshake methods, several data-latching options, and sel ectable data width and polarity.

There are two basic modes for the data portsin the TAMS GPIO interface. The TAMS
GPIO can be configured likethe HP 98622 GPI O interface, which is called Compatibility
Mode. Alternately, the TAM S 81622 can be configured with abi-directional data port and
auxiliary control lines, which is called Enhanced Mode and is the same as that supported
by HP2074/5.



Installing the Interface

This section explains how to install the TAMS GPI O interface in the computer. To
completetheinstallation:

1 Make sure the computer is shut down properly, the power is turned off, and the
power cord is unplugged.

2 Refer to the Owner’s Guide of your computer for instructions on opening your
computer and installing PCI boards.

3. Therotary DIP switch on the upper edge of the TAMS 622-66501 card should be set
to the PCI slot number the card is going to residein. If you have multiple TAMS
622-66501 cardsinstalled in asingle machine, it isimportant that therotary DIP
switches each be set to a unique number, which is guaranteed if you set the switch
to the slot number. (Be sure to note the position of the rotary DIP switch, as you
will need to know thiswhen you configure the card.)

Install the GPIO interface in the PC by plugging the card into the PCI dlot.

5. Follow theinstructions being careful to handlethe TAM S 622-66501 board only by
its metal bracket. Avoid contact with the edges. After the board has been plugged
in and the retaining screw installed the computer should be reassembled.

6. Prepareandinstall the GPIO interface cable.

Note The TAM S622-66501 cardisaPCI device. Unlikemost EISA and | SA devicesaPCl
device does not require an 1/0 address or IRQ setting. These settings are handled
automatically.




Driver Installation

Note Driver installation assumes basic knowledge about software installation procedures
specific to the platform. Refer to your platform specific operating system documentation
or contact your system administrator.

Toinstall thet61622 driver, it isnot necessary for the TAM S 81622 interface card(s) to be
present in the system.

Note You must have root permission to install the software. In addition, you must have
permission to writeto the directoriesin Appendix B. Installation of the T81622 driver
software also requiresthat the TAM S1/O Libraries (T82091) already beinstalled.

1 Insert theinstallation mediainto the drive and wait for the busy light to remain off.
2. If your system does not automount the CD-ROM, mount the CD-ROM. To do this
you will need to know the devicefilefor your CD-ROM drive and the directory
where you wish to mount it. These can vary depending upon your hardware and

Linux distribution.
OnRed Hat EnterpriseLinux Workstation 3, thisisusually accomplished with
/ bi n/ mount /dev/cdrom /mt/cdrom

Onlater versionsof Red Hat EnterpriseLinux Workstation, thisisusually
accomplished with

/ bi n/ nount /dev/cdrom /medi a/ cdrecorder
3. Install the software. There are two waysin which you may do this.
If youwishtoinstal the current version of the TAMS /O Librariesand all related

drivers, including the onefor the 81622, ssmply runthe INSTALL program from the
CD-ROM.

[/ medi a/ cdrecorder /| NSTALL

The exact location will vary depending on where you mounted the CD-ROM in Step
2

If you already havethe TAMSI/O Librariesinstalled, you may install thisdriver
manually.



5.

cd /nedi a/ cdrecorder/ RHEL4u3.i 686
rpom -Uvh T81622-2. 0- RHEL4u3.i 686. rpm

The directory and filename will vary depending on the operating system distribution,
processor architecture, and driver revision. Somedirectories have a‘whichrpm.sh’
script in them, which should be used to determine the RPM architecture. In these
cases, installation will look more like this. (Note the use of backquotes rather than
single quotes.)

cd /nedi a/ cdrecorder/ RHORHEL3. i 686
rpm - Uvh T81622-2. 0- RHORHEL3. . /whi chrpm sh™ . rpm

TheT81622 RPM will automatically load thet81622 kernel module and create the
necessary devicefiles. Eachtimeyou start up your computer after this, the t81622
kernel modulewill beloaded and related devicefileswill be created.

Oncetheinstallation is complete, unmount the CD.

cd /
/ bi n/ unount /dev/cdrom

Oncethe CD is unmounted, remove the mediafrom the drive and storeit in asafe
place.

In general, the installation procedure places the files in the necessary directories by
default. Appendix B isareferencefor the Linux systems administrator, who might wish to
know where thesefiles are placed.

Youwill still need to configure the new TAMS GPIO card asa SICL interface card, as
covered in the next section.



Interface Configuration

After installation of the driver software and loading of the 161622 kernel module (handled
automatically by the RPM package), the SICL configurationfile/ et ¢/ opt / si cl /
hweconfi g. cf needsto be edited to reflect the new interface card. The version of
SICL you are using includesthe/ opt / si ¢l / bi n/ i oset up program, this can be
used in place of manually editingthehwconf i g. cf file. Youwill still want to refer to
this section for a description of the fields.)

After configuration, the system does NOT need to be rebooted, nor does the driver
module need to be reloaded. However, the SICL i ¢l ear function should be used after
making changes to ensure that the configuration changes have taken effect. See the man
pageoni cl ear (2).

For further configuration information, seethe“ Installing and Configuring the 1/O
Libraries’ chapter of the 1/O Libraries Installation and Configuration Guide for Linux.

For each TAM S 622-66501 card that you want to configure in your system, you heed to
add alineto thehwconfi g. cf file. While most users do not need to see or use this
file directly, having used iosetup to make configuration changes, the fields and their
respective meanings are important to know to properly usethe GPIO card.

The content of each lineis asfollows:
<lu><name> 161622 <location> <sig> <polarity> <mode> <read_clk> <delay>
Thefields are defined as:

Logical Unit (lu) The SICL Logical Unit number for thisinterface. Thisnumber must be
unique for the SICL interfaces currently configured on this machine. A good choicefor a
logical unit number would be 12.

Symbolic Name (name) Theunique SICL symbolic name. A good choicewould be
“ gpi 017 i

Location TheuniqueID specified by therotary DIP switch onthe TAM S 622-66501 being
configured. Thisvalueisintherange0-9

Signal (sig) Selectsan Unix signal to be used by t61622 driver for interrupts. Thevalue
must be in decimal format and must be 0 or one of the values defined in the signal .h
header file. Allowed signasareSIGIOT, SIGUSR1, SIGUSR2 SIGIO or SSGURG. A value
of 0 setsthe default signal whichis SIGURG. A signal isused by thet61622 driver to
notify applications about kernel events. You can select an alternate signal to avoid
conflictswithin your application.



Polarity Thelogic polarity of variousinterfacelines. A“Q0” setsactive low polarity; a
“1" setsactive high. Each bit controls the polarity of one function: Ob<Pullup><Data
Out><Dataln><PSTS><PFLG><PCTL>. For example, 0b111000 activatesthe pull up
resistors and sets both Data Out and Data In to active high, while PSTS, PFLG, and PCTL
areall activelow.

Mode A 2-digit hexidecimal number that onfigures handshake and data port mode. The
most significant digit configures the data port.
HP 98622 compatibility mode:
0=NoDOUT clear at reset
1=Clear DOUT at reset
Enhanced (bi-directional DINS) dataport:
2=NoDOUT clear at reset
3=Clear DOUT at reset
Theleast significant digit selectsthe PFL G/PCTL handshake mode.
0 = Full handshake
1 = Pulse handshake
2 = Async-Write/Pul se-Read handshake
For example, 0x10 specifies compatibility modewith DOUT cleared on reset and full
handshaking.

Read Clock (read_clk) Determineswhen datainput registersarelatched. Thefirst hex
digit isfor the upper (most significant) byte. Second hex digitisfor thelower byte. Valid
valuesfor each digit are:

0=whenregister isread

1 = at busy edge

2 = at ready edge

Delay Thedelay (settling time) from datawriteto PCTL set:

0 = 200 nanoseconds
1 =400 nanoseconds
2 = 700 nanoseconds
3=1.2 microseconds
4 =2 microseconds

5 =5 microseconds

6 =10 microseconds
7 =50 microseconds

Thet61622 driver provides an aternate delay configuration method. The delay may be
expressed in nanoseconds or in microseconds. If the delay is expressed in nanoseconds
the decimal value representing that delay should be suffixed with “ns’. If the delay is
expressed in microseconds the decimal value representing delay should be suffixed with
“us’. A decimal pointisallowed. Theminimum delay is90nsand maximum delay is 245us.
Examples: 150ns, 2500ns (sameas2.5us), 1.15us, 90us.



Related Software Documentation

Standard Instrument Control Library for Linux

To configurethe TAM S GPIO interface for the Standard | nstrument Control Library
(SICL) for Linux, seethe“Installing and Configuring the1/O Libraries’ chapter of thel/O
Libraries Installation and Configuration Guide for Linux.

To develop SICL 1/0 applicationsfor the TAMS card on Linux, seethe“Using GPIO with
SICL" chapter of the S CL User’sGuide. SICL functions, including thosethat are GPIO
specific, arefully defined inthe SCL User’'s Guide. The TAMS card also provides
functionality enhancements.

BASIC for Linux

TheTAMSGPIQ interfaceis supported onversion 11.0 of TAMSBASIC for Linux.

When the GPIO interface has been configured for SICL, it is also ready to be used from
within BASICfor Linux. BASIC userswill need to know the SICL Logical Unit Number
that has been assigned to the interface during configuration, as this will correspond to
the Select Code used to identify theinterfacein their BASIC programs.

Moreinformation for the use of the GPIO interfaceisfound onthe TAMSBASIC
Documentation CD. Relevant sectionsarethe“Linux Highlights” section of the BASIC
Language Reference, and the GPIO chapter of the BAS C Interface Reference on the CD.

Additional GPIO Documentation Online

Technical articles and other additional GPIO documentation can be found on the TAMS
web site:

http://ww. t amsi nc. conif support/
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Technical Information

This section provides adetailed, functional description of the TAM S 81622 GPIO
interface. You will need to understand this information in order to set the appropriate
configuration values. Thisinformation should also be helpful when you are preparing
andinstalling the GPIO cable.

After you have read this section and decided how you want to configure the TAMS 622-
66501 card, refer to your software documentation to configure your 1/O application
softwarefor the TAM S 622-66501 card. (Seethe “ Related Software Documentation”
section of this guide.)

This section contains the following :

®  Connector Pinouts

® Datalines

L

Peripheral Information Lines:

Peripheral Control and Peripheral Flag Handshake Lines (PCTL and PFLG)
Input/Output Direction Control Line (1/0)

Peripheral StatusLine (PSTS)

Peripheral Reset Line (P_RESET)

External Interrupt Request Line (EIR)

Control Output Lines(CTLOand CTL 1)

Status Input Lines (STI10 and STI1)

®  Direct Memory Access (DMA)

11



Connector Pinouts

Thefollowing figure showsyou the Pinoutson the TAM S 622-66501 GPI O interface
connector.
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TAMS622-66501 GPIO Connector Pinouts

Label Line(s)

DIO through DI15

Data Input

DOO0 through DO15

Data Output

PCTL and PFLG

Peripheral Control and Peripheral Flag handshake

/o Input/Output direction control

PSTS Peripheral Status

P_RESET Peripheral Reset

EIR External Interrupt Request

CTLO and CTL1 Control Output

STIO and STI1 Status Input

PIN 50 +5 Volts DC current limited to 0.75 A
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TAMS 81622 Enhancements beyond the HP 2074/5

TAMS 81622 PCI DMA.

The TAMS 81622 interface has two modes of transfer: DMA and interrupt driven. A
program may control transfer mode used by callstoihint(). Seethe SICL Reference
Manual for more information.There are six valuesthat could be specified to this call:

e | _HINT_USEPOLL

e |_HINT_USEINTR

e |_HINT_USEDMA

e |_HINT_IO

e | _HINT_SYSTEM

e |_HINT_DONTCARE

IfI_HINT_USEPOLL isspecified, interrupt mode (I_HINT_USEINTR) isused. Thisisdue
to the fact that with advances in hardware and operating systems, there is no situation
that using polled mode would have an advantage over interrupt mode. Interrupt modeis
not noticeably slower than polled and it releases the processor while waiting for interrupts
greatly improving system overall performance.

IfI_HINT_USEINTRisused, al inbound and outbound transfer will be performedin
interrupt mode. Each transfer of asingle 8 or 16-hit dataitem (depending on configured
GPIO width) will beinitiated, and the processor freed to perform other tasks. Oncethe
transfer is complete, the processor will initiate another transfer.

If the transfer isinbound and atermination and/or end character is specified, the driver
will check if the termination condition occurred beforeinitiating another transfer.

Theigpioctrl (id, |I_GPIO READ EQ, <end_char>) and
iternchr(id, <termchr>) callscontrol end and termination characters.

If _HINT_USEDMA isspecified, DMA will always be used for outbound transfer. For
inbound transfer, if no termination nor end character is specified, DMA is used.
Otherwiseinterrupt mode (I_HINT_USEINTR) will beused. Thiswill only happen for the
current transfer. No call to ihint() isrequired to restore DMA transfer mode. For the next
transfer, DMA will be resumed for outbound and if no termination and/or end character is
specified, for inbound transfers.

IfI_HINT_IOorI_HINT_SYSTEM or|_HINT_DONTCARE isspecified, then DMA
(I_HINT_USEDMA) will beused. Thel _HINT_lOisintended for best transfer
performanceand |_HINT_SY STEM for best system performance executing other
applications. The fact is that both qualities are delivered best when DMA is used.

However, there isadifference between above threemodesand|_HINT_USEDMA. Itis

possiblefor PCI bus DMA transfersto fail dueto hardware or OSinstabilities. If this

happens, the three modes described in this paragraph will switch from that moment to

interrupt mode (I_HINT_USEINTR) until the computer isrebooted. An explicitihint() call
13



with|_HINT_USEDMA will dwaysuse DMA; and, if aDMA buserror occurs, theiread
or iwritewill return with an error. That said, the PCI busDMA error isvery unlikely to
occur.

TAMS 81622 PCTL delay.

TheTAMS 81622 ismuch moreflexiblethan any other available GPIO interface. With the
HP 2074/5 interface a user has a choice of one of eight delay time values. The gaps
between those values are significant and prevent performance optimization. The TAMS
81622 accepts values directly in nanoseconds. The range extends from 90 nanoseconds
to 245000 nanoseconds (245 microseconds) allowing optimal transfer performance
according to the length of cable used. In addition, the time specified is applied with
accuracy at any mode of transfer, while other available GPIO interfaces add as much as
500 nswhen different modes are used. This caused usersto configure more PCTL time
than actually required in order to compensate for worst possible transfer mode cases.

TheTAMS 81622 PCTL delay isconfigurable viathe SICL iosetup utility or it may be
changed at any time from within an application by acall toi gpi octr |l (i d,

| _GPlI O PCTL_DELAY, <val >) where<val > could be one of eight HP 2074/5
compatible values, or directly avalue in nanoseconds between 90 and 245000 inclusive.

Theeight (0-7) HP 2074/5 compatible values areinterpreted asfollows:
0-200ns, 1-400ns, 2-700ns, 3- 1.2us, 4 - 2us, 5-5us, 6 - 10us, 7 - 50us.

Booting After Configuration Changes

When the TAM S GPIO card isreconfigured viaeither the SICL configuration utility or by
manually editing hwconfig.cf the system does not require rebooting, nor does the driver
modul e need to be reloaded, for the changes to take effect. Changes take effect when a
session on anewly configured interface is started for the first time within a process.

Care should be taken when arunning application isusing the TAMS GPI O interface while
it isreconfigured.

If, for example, apolarity setting is changed on an interface while an applicationisusingit,
it may take effect in the middle of atransfer causing undesired effects. However, no fatal
effects such as a system crash or device hang will be caused.

Itissafest to perform an iclear on the interface after modifying its configuration to
guarantee that it isin aknown state.

14



Appendix A: Wiring

Data Lines

There are 32 datalines on the TAM S GPIO: 16 designated as datainput, and 16
designated as data output. Color codes are provided for the TAMS 622-001 GPIO cable
and theHP 5061-4209 GPIO cable.

Data Input Lines

The 16 datainput lines arelabeled D10 through D115. Thefollowing tableliststhe
connector pin numbers and cable wire color codes for the datainput lines.

Datalnput Lines

Label | Pin No. 622-001 5061-4209
DIO 42 White on Grey Black

DI1 41 Brown on Blue Brown

DI2 40 White on Violet Red

DI3 39 White on Blue Orange

D4 38 White on Green Yellow

DI5 37 White on Yellow Green

DI6 36 White on Orange Blue

DI7 35 White on Pink Violet

Di8 34 Brown on Green White/Brown/Red
DI9 33 Brown on Yellow White/Brown/Orange
DI10 32 Brown on Orange White/Brown/Yellow
DI11 31 Brown on Pink White/Brown/Green
Dl12 30 Tan on Grey White/Red/Orange
DI13 29 Tan on Violet White/Red/Yellow
DI14 28 Tan on Blue White/Red/Green
DI15 27 Tan on Green White/Red/Blue

15



Data Output Lines

The 16 data output lines are labeled DOO through DO15. Thefollowing table liststhe
connector pin numbers and wire color codes for the data output lines.

DataOutput Lines

Label | Pin No. 622-001 5061-4209
DIO 42 White on Grey Black

Di1 41 Brown on Blue Brown

DI2 40 White on Violet Red

DI3 39 White on Blue Orange

Di4 38 White on Green Yellow

DI5 37 White on Yellow Green

DI6 36 White on Orange Blue

DI7 35 White on Pink Violet

D8 34 Brown on Green White/Brown/Red
DI9 33 Brown on Yellow White/Brown/Orange
DI10 32 Brown on Orange White/Brown/Yellow
Di11 31 Brown on Pink White/Brown/Green
DI12 30 Tan on Grey White/Red/Orange
DI13 29 Tan on Violet White/Red/Yellow
Di14 28 Tan on Blue White/Red/Green
DI15 27 Tan on Green White/Red/Blue
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Peripheral Information Lines

Thefollowing table lists the connector pin numbers and wire color codes for the
peripheral information lines.

Peripheral Information Lines

Label Pin No. 622-001 5061-4209
GRD 1 Yellow on Tan
GRD 18 Violet on Brown
PCTL 19 Tan on White White/Grey
/O 20 Grey on Brown White/Black/Brown
P_RESET 21 Orange on Pink White/Black/Red
CTLO 22 Brown on Tan White/Red/Violet
CTL1 23 Pink on Tan White/Red/Grey
GRD 24 Brown on White
Safety GRD 25 Orange on Tan
GRD 26 Tan on Yellow
Safety GRD 42 Brown on Violet
PFLG 44 White on Tan Grey
PSTS 45 Brown on Grey White/Black/Grey
EIR 46 Pink on Orange White/Brown/Grey
STIO 47 Tan on Brown White/Brown/Blue
STI1 48 Tan on Pink White/Brown/Violet
GRD 49 White on Brown
+5 (fused) 50 Tan on Orange

17




Appendix B: File Locations

Theinstallation procedure placesfilesin thefollowing directories:

Fle Location Description

t61622.s0 lopt/sicl/lib SICL shared Tulip library

161622.0 flib/modules/<kernel kernel driver module

161622.ko version>/kernel/drivers/char

161622 [etc/init.d stop/start script for (un)loading the
kernel module and (un)creating the
device files

s95t61622 letc/rc[345].d link to /etc/init.d/t61622

k05161622

t61622.readme|/usrishare/doc/T81622-1.0 [readme file

t61622.0 /dev special device file for card with ID 0

161622.n /dev special device file for card with ID n

18




Appendix C: TAMS 81622 SICL Extensions

All of the TAM S 81622 SICL extension functions are implemented by using the header
filet61622sicl.h and the standard SICL functionsigpioctrl and igpiostat.

These two functions are described below:

IGPIOCTRL

SUpPOrted SESSIONS: . ..ot i nterface
Affected by functions: .. ........................ ilock, itinmeout
C Syntax

#i ncl ude <sicl.h>
#i ncl ude <t61622sicl. h>

int igpioctrl (id, request, setting);
I NST id;

int request;
unsi gned |ong setting;

IGPIOSTAT
SUPPONted SESSIONS: . .. v oo i nterface

C Syntax

#i ncl ude <sicl.h>
#i ncl ude <t61622sicl. h>

int igpiostat (id, request, result);
I NST id;

int request;
unsigned long *result;

Thefollowing areall of the TAM S 81622 SICL extensions and some examples of how to
use them.
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TAMS 81622 PCTL delay

TheTAMS81622 PCTL delay function providesan extended PCTL delay control that
was not available before. Besides the standard 0-7 values for delay used with HP cards,
the delay of the TAM S 81622 may be set directly in nanoseconds.

Examples:
Settingthe PCTL delay to 560ns
igpioctrl(id,|_GPIO_T61622 DLY_TM, 560)
Readingthe PCTL delay in nanoseconds
igpiostat(id, |_GPIO_T61622 DLY_TM, &dtm)

Important timedefinesfor thePCTL delay (in nanoseconds)

T61622 DLY_MIN 90 Minimum for a PCTL delay
T61622_DLY_STP 60 Hardware effective step
T61622_DLY_DFT 400 Value loaded on boot
T61622 DLY MAX 245700 Maximum for a PCTL delay

TAMS 81622 Filtering

Thisfeature allowsfiltering of DIN[0..15], STI0, STI1 and EIR linesfor glitch rejection.
There are two different requests for this function:

|_GPIO_T61622_FLT_EN controlswhat groups are going to be enabled for filtering.
Thegroupsare DIN[0..15], STI[0..1] and EIR. Thisdestroysthe old setting and replacesiit
with the provided setting.

|_GPIO_T61622 FLT_TM setsthe timein nanoseconds for the group or groups that
are enabled. Thetime set iscommon for all of the lines within those groups. No
individual linescan be controlled. ThedefinesT61622 DIN, T61622 STI, and
T61622 EIR control DIN[0..15], STI[1..0] and EIR groupsrespectively.

Examples:

Usingl_GPIO_T61622 FLT_EN
EnableDIN group for filtering
igpioctrl(id, |_GPIO_T61622 FLT_EN, T61622_DIN);
Read what groupsareenabled for filtering
igpiostat(id, |_GPIO_T61622 FLT_EN, &fen);

20



Usingl_GPIO_T61622 FLT_TM
Set filteringto 1 ms(microsecond, 1000 nanoseconds)
igpioctrl(id, |_GPIO_T61622_FLT_TM, 1000)
Read thetimeset for filteringin nanoseconds
igpiostat(id, |_GPIO_T61622 FLT_TM, &ftm)

Important timedefinesfor linefiltering (in nanoseconds)

T61622_FLT_MIN 30 Minimum filtering time
T61622_FLT _STP 60 Hardware effective step
T61622 FLT DFT 150 Value loaded on boot
T61622_FLT_MAX 15300 Maximum filtering time

TAMS 81622 Polarity

Thisfunction allowsfor complex, individual polarity settingfor DIN, ST10, ST11, and
EIR. Thepolarity of nineteen lines (DIN[0..15], STI[0..1] and EIR) can be controlled
independently. It enablesinterrupt control on either rising or falling edge of aline level
transition.

For the DIN lines, interpretation and implementation of the polarity isidentical to the
standard GPIO DIN polarity asdescribed in the SICL documentation.

For the ST1 and EIR lines, the standard GPI O interface does not provide polarity
configuration. ThisisaTAM S 81622 extension to the HPGPI O.

To maintain maximum compatibility with the standard GPIO, thefollowing rules apply:

e For STl and EIR lines, if their polarity isset to 0, their behavior isfully compatible
with standard GPIO. If setto 1, polarity isreversed for theselines.

e For DIN lines, 81622 extensions allow the user to set the polarity for eachline
independently. Setting the DIN polarity with standard GPIO SICL igpioctrl (i d,
| _GPI O_POLARITY, setting) is still supported and will cause the setting
or clearing of al the DIN lines' polarity withasinglecall. Thisisbecausethe
standard allows only for all of the DIN lines' polarity to be set at atime. This
guarantees backwards compatibility.

Examples:

Setting polarity for only DIN6and EIR lines

igpioctrl(id,|_GPIO_T61622 POL,T61622_DIN06|T61622_EIR)
Reading back the polarity setting
igpiostat(id, |_GPIO_T61622 POL, &pal);
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TAMS 81622 Latching

Thisfunction allows latching the levels of the lines to be enabled in the three different
groups (DINJ0..15], ST10, STI11, and EIR lines). Thetime at which thelatching occurs
depends upon the polarity of the line being latched.

o |fthepolarity issetto 0, thelatch will occur onalLOto HI logical transition.
o |fthepolarity issetto 1, thelatch will occur onaHI to LO logical transition.
This function has three different request codes:

e | _GPIO _T61622 L AT_EN controlswhich group of linesare enabled for latching,
DIN[O0..15], STIO, STI1and/or EIR.

e | GPIO _T61622 LAT_RD letsyoureadthelatched lines.
e | GPIO T61622 LAT_CL clearsthelatched lines.
Examples:

EnableT61622 DINO6and T61622_EIR

igpioctrl (id,|_GPIO_T61622 L AT _EN,T61622 DIN06|T61622 EIR)
Read what linesareenabled for latching

igpiostat(id, |_GPIO_T61622_LAT_EN, &len)
Read back what linesarelatched

igpiostat(id, |_GPIO_T61622_LAT_RD, &lat)
Clear latched lines

igpioctrl(id,|_GPIO_T61622 LAT _CL,lat)

TAMS 81622 line interrupt

Thisfunction controls which lines can cause an interrupt. Interruptson level transitions
on DIN[0..15], ST1[0..1] and EIR lines can be controlled individually. When theinterrupt
occurs depends upon the polarity:

o |f thepolarity isset to O, theinterrupt occurson logical LO to HI transitions
o |fthepolarity issetto 1, theinterrupt occurson logical HI to LO transitions.

If thisfunction is combined with the TAM S 81622 latching function, then the interrupt
will fire only once. If thisisthe case, the latched lines need to be cleared before other
interrupts can happen from those lines.

If one or more interrupts occur, the interrupt handler is called with the “reason” parameter
equal tol_INTR_GPIO_T61622 and the“sec” parameter isthe mask of the linesthat
caused the interrupt.
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The mask is always a subset of the following:

T61622_DIN|T61622_STI | T61622_EIR | T61622 RDY
Examples:

Enabling DIN4linetointerrupt
igpioctrl(id,|_GPIO_T61622_INT_EN, T61622 INT_DINO4)
Checkingwhat linescan interrupt
igpiostat(id, | GPIO_T61622 INT_EN, &int)

TAMS 81622 Pull-up Resistors

I_GPIO_T61622 PUL controlsif DOUTJO0..15], CTL[0..1], PCTL, I/O, and PRESET lines
arepulled up with 4.7k resistorsto +5V. Thereisno control for individual lines. All lines
are controlled at the sametime.

Examples:
Turnall pull-upsON
igpioctrl(id, |_GPIO_T61622_PUL, 1)
Check if pull-upsareon
igpiostat(id, | _GPIO_T61622 PUL, & pull)
Turn pull-upsOFF
igpioctrl(id, |_GPIO_T61622 PUL, Q)

TAMS 81622 Board ID

The 81622 is equipped with arotary DIP switch. Its purposeistheidentification of each
GPIO board on asystem with multiple GPIO cards.

The user must set the switch position to a unique value for each card on the system and
then can read its value by using the request I|_GPIO_T61622_CID to check which
physical card is associated with a specific opened session.

Examples:

Get theswitch value
igpiostat(id, |_GPIO_T61622 CID, &swID)

TAMS 81622 Handshake

The TAM S 81622 internal handshaking |oop allows the testing/debugging of GPIO
applications without requiring anything to be connected to the TAM S 622-66501 GPIO
card.

This test mode only has an effect on handshaking transfers. If this mode is enabled, the
PCTL/PFLG are set in aloop mode and, as a consequence, no external deviceisneeded
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for the handshaking, because it is being generated internally by the TAM S 622-66501
card.

The user can turn the mode on or off by using therequest|_GPIO_TEST_ONLY. If an
invalid valueis passed init isignored. The actual polarity of PCTL and PFLG lines does
not affect the internal handshaking loop mode.

Examples:

Enableloop test mode

igpioctrl(id,|_GPIO_TEST_ONLY, T61622 HSHK_L OOP)
Get test settings

igpiostat(id, |_GPIO_TEST_ONLY, &test)
Disableloop test mode

igpioctrl(id,|_GPIO_TEST_ONLY, Q)

Important timedefinesfor loop test mode

T61622_HSHK_LOOP | 0x00000001 | loop PFLG and PCTL
T61622_DLY_NONE 0x00000002 | loop with no delay
T61622_HSHK_NONE | 0x00000004 | loop with no handshaking

TAMS 61622 DOUT read

Thel _GPIO_T61622 DOUT readsthevalue of the DOUT lines. Thevalueread isnot
affected by the DOUT polarity.

Example

Get theDOUT value
igpiostat(id, |_GPIO_T61622 DOUT, & dout)

TAMS 61622 Macros

Thefollowing isatablewith all of the macro definitions passed to the TAM S 61622 SICL
extension functions. Individual bits may be passed to select specific ling(s).
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T61622_DIN
T61622 DIN_L
T61622_DIN_U
T61622_STI
T61622_EIR
T61622_RDY
T61622_MORE
T61622_ALL

O0xO000FFFF
0x000000FF
0x0000FFO00
0x00030000
0x00040000
0x00080000
0x00100000
OxO00FFFFF

Individual bits for DIN and STI

T61622_DINOO
T61622_DINO1
T61622_DINO2
T61622_DINO3
T61622_DINO4
T61622_DINO5S
T61622_DINO6
T61622_DINO7
T61622_DINO8
T61622_DINO9
T61622_DIN10
T61622_DIN11
T61622_DIN12
T61622_DIN13
T61622_DIN14
T61622_DIN15
T61622_STIO

T61622_STI1

0x00000001
0x00000002
0x00000004
0x00000008
0x00000010
0x00000020
0x00000040
0x00000080
0x00000100
0x00000200
0x00000400
0x00000800
0x00001000
0x00002000
0x00004000
0x00008000
0x00010000
0x00020000
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TAMS 61622 Sl CL extension function defines

DIN[0..15] 16 bits
DIN[0..7] 8 bits
DIN[8..15] 8 bits
STI[0..1] 2 bits
EIR 1 bit

RDY 1 bit

used inside driver only
all of above 20 bits



Warranty Information

ONEYEARLIMITED WARRANTY

Test & Measurement Systems, Inc. warrants to the purchaser that the Interface card will be free
of al defectsin material and/or workmanship for one year from the date of shipment to the
customer.

In the event of malfunction or failure attributable directly to faulty material and/or workmanship,
TAMS will at it's option, repair or replace the defective product or components, to whatever
extent it shall deem necessary to restore the product or component, to proper operating condition.
TAMS may at its option repair or replace, a defective unit with anew or refurbished unit.

The customer shall be solely responsible for the failure of any TAMS product, resulting from
accident abuse, or misapplication of the product, and TAMS assumes no liability as a
conseguence of such events under the terms of this warranty.

While TAMS has made every effort to provide clear and accurate technical information about the
application of this product, TAMS assumes no liability for any events arising out of the use of
thistechnical information.

This Warranty gives you specific legal rights and you may also have other rights which vary from
state to state, and from country to country.

ThisWarranty isin Lieu of all other express warranties which now or hereafter might otherwise
arise with respect to this product. ANY AND ALL IMPLIED WARRANTIES OF MERCHANT
ABILITY AND FITNESS FOR PARTICULAR USE, SHALL HAVE NO GREATER
DURATION THAN THE PERIOD FOR THE EXPRESS WRITTEN WARRANTY
APPLICABLE TO THIS PRODUCT AS SHOWN ABOVE, AND SHALL TERMINATE
AUTOMATICALLY AT THE EXPIRATION OF SUCH PERIOD.

(Some states and countries do not allow limitations on how long an implied warranty lasts, so this
limitation may not apply to you) No action shall be brought for breach of any implied or express
warranty after one year subseguent to the expiration of the period of the express written
warranty.

Incidental and consequential damages caused by malfunction, defect, or otherwise and with
respect to breach of any express or implied warranty, are not the responsibility of TAMS, and to
the extent permitted by law, are hereby excluded both for property and to the extent not
unconscionable, for personal injury damage. (Some states do not allow the exclusion or limitation
of incidental or consequential damages, so the above limitation or exclusion may not apply to

you.)
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