SIS Documentation SI1S1100/3100
LINUX driver

SIS GmbH *
VME

S1S1100/3100
LINUX Driver

Programmers Manual

SIS GmbH
Harksheider Str. 102A
22399 Hamburg
Germany

Phone: ++49 (0) 40 60 87 305 0
Fax:  ++49 (0) 40 60 87 305 20

email: info@struck.de
http://www.struck.de

Version: 1.01 asof 17.01.02

Page 1 of 33



SIS Documentation SI1S1100/3100 SIS GmbH
LINUX driver VME

Revision Table:

Revision Date Modification

0.1 09.10.01 Generation

1.0 25.10.01 First official release

1.01 17.01.02 Minor bug fixes

Page 2 of 33




SIS Documentation SI1S1100/3100 SIS GmbH *

LINUX driver VME

1 Table of contents

1 Tableof contents

2 Introduction.........cccoeveeerrencenennne
2.1 ACKNOWIEOGEMENTS ...ttt e e bbb
2.2 Copyrignt @nd LiBDITY.. ..o s 5
IGO0 107 o | OO 6
A GELLING SLAME ...ttt b bbb e e bt ee e R b b s ee A e s et s e A bt e b et b e e ae bt s s aete s e nantas 7
A1 HardWare INSEBIHBLTON. ..ottt s bbb bbb bt 7
41.1 INSLAlAtION OF SISTI00......c.coteeeeerereereeiree et see e se s as bbb bbbttt s bt enans 7
4.1.2 Verify installation Of SISLL00 ..ot sss e ss s ssss st s s assessssassesssssanees 8
4.1.3 INSLAllAION OF SIS3L00..... ettt bbb bbbt enae 8
4.2  Fibre Installation and HanIiNG.........ccceiienieirnissssesssss st ssesssssessssssssssssssssssssssssssesessssssesssssssseses 9
421 Fibre cabling/INSLAllAtiON.........coorcerecce st nansnssennnees 9
4.2.2 Protection against dust and MeChani Cal SLIESS..........cveienieeere e 9
4.3 LINUX DFIVEN INSLAHTALION.......viireeeeeeeeieirisecieisesesees et s e esesss e sesses s ssssessessssssssesssssessesssssessessassessenenns 10
4.3.2 LINUX Driver [0ad @ DOOL tHME .......c.ocoieereriecieirsesieireseeee et sessssesesessss et essesssssssesssnsees 11
4.4 Compilation Of XAMPIES ......cccccriicriee et 11
B SUDIOULINES ...ttt s £ e £ b4 E b £ e e e b sre bbb et ne st bt et 12
5.1 SUMMAIY Of FOULINES.....cucuiuiiieeteiectcte sttt sttt bbb bbbttt b s s bt s s s bt s e antees 12
5.2 Routinesto handle VME, SDRAM and SHARC enVirONMENt.........ccoueureeuresireesireeseseeseseesesesessesessssssesns 13
5.2.1 (o] o o I 13
5.2.2 ClOSE. ettt R AR b bbbt 13
5.3 SIS3100 CONLrol rE0/WEILE FOULINES.......c.cveueerrieeireeeeseeseseesesesesse et et b b
531 LS00 oo g1 o] = PR
5.3.2 LS00 o a1 o) R =TT
5.4  VME infrastructure routines(s)
541 VIMESYSIESEL ...
55  VME single Word read/Write FOULINES.........cocuierreereriereseeresesesessesessssesss s ssse s sessssesssssssesssssssssssessssenans
55.1 vme_A16D8 read VME A16 D8 read
5.5.2 vmMe_A16D8 WILE VIMIE ALB DB WIILE.....ccvuiccieiesecteteeee ettt s st sss s sesssnnns
55.3 vme_A16D16_read VIME ALB D16 rEA0.......coouirerieereeireieereeseeisee et seae st sss s ssssesssssesnas
5.5.4 vme _A16D16 write VME A16 D16 write
5.5.5 vme_A16D32_read VIME ALB D32 FEa........cccceeuvirireetreeeiesesstetsesessessssssssessssssssssssssssssssssssssssssssans
5.5.6 vme_A16D32_write VME A16 D32 write
5.5.7 vme_A24D8 read VME A24 D8 read
5.5.8 vMe_A24D8 WILE VIME A24 D8 WIILE....ccvreeeeerrerererererssisesessssestsesessssssasessssssesessssssssssssssssssssssssssensens
55.9 vme_A24D16read VME A24 D16 FEAA ..ottt sese st sssennns
5510 vme A24D16 write VME A24 D16 write
5511 vme A24D32 read VME A24 D32 F€A0......ccvuoeurieerieeeriereseresenesstsesstsesssssssssssssssssessssessssssssssssssssessssesns
5512 vme A24D32 write VME A24 D32 write
5513 vme A32D8 read VME A32 D8 read
5514 vme A32D8 WIte VIME A32 D8 WILE......ccccevecrereseeeeesee et ss s ses st saens
5515 vme A32D16read VIME A32 D16 a0 ........ccreeueueerieireieeeireeesensisess s sess s ssesse et sssessssessssssesssesnns
5516 vme A32D16 write VME A32 D16 write
5517 vme _A32D32 read VIME A32 D32 F€a.......ccccovvuieeiiecieiseseiee e ssss et sssssss s ssssessssssssessssssssessens
5518 vme A32D32 write VME A32 D32 write
5.6  VME block read/Write rOULINES.........cceuevrecireeirieireeeireeseseeseeeseseseie e
5.6.1 vme_A32BLT32_read VME A32 BLT32 block read
5.6.2 vme_A32BLT32FIFO_read VME A32 BLT32 block read from FIFO..........cooovvninencnecnicinienns 26
5.6.3 vme_A32BLT32 write VME A32 BLT32 block write
5.6.4 vme_A32MBLT64 read VME A32 MBLT64 blOCK r€ad........c.ccverereeireeeirierineeriseesesseseseseseseseessenenns 27
5.6.5 vme_A32MBLT64FIFO_read VME A32 MBLT64 block read from FIFO.........cocovovornereneecennennnne 27
5.6.6 vme_A32MBLT64 write VME A32 MBLT64 block write
B SDRAIM GCCESS FOULINES ......euieeeuiereucereuetreastressesessesessesssessssessssessssesesssessssasassssasssessssessssessssessssssstssssssssssssssssesssssnsasanes
6.1  SDRAM single Word read/Write FOULINES..........ccccurriiucretiericeteeses et tss e s sesss et ssssassssssssesessnssnns
6.1.1 S3100_SAramM_r€a0......ccceueeeeecrerecee et
6.1.2 S3L00_SArBM WL ....euceceeeececeeiieee et ss sttt e s s e s bbb s s s s s et s e st s s n s s s e st s e as
T DSP BCCESS FOULINES......ceeueeeerteeeseiresetsese st sease s seb et bbb s ea bR b e bbb et bbbttt

Page 3 of 33



SIS Documentation SI1S1100/3100 SIS GmbH *

LINUX driver VME
7.1 DSPsingle Word read/WIite FOULINES .........coireecrrecrreerreesseeseseisesi e sese s s ses s essessssssessssesssenans 30
711 LG 0O 0 =T o "= o TP 30
7.1.2 S3L00 _ShAIC W, ..ottt st b bbbttt s e bbb s st s s st s 31
8 RELUIM/EITON COUBS .....cucuevieeetc ettt ettt sttt a bR b bR bt s st s s s bt s e bbb s e st s s bt s e as 32
LS T 1 oo = TP 3

Page 4 of 33



SIS Documentation SI1S1100/3100

LINUX driver

SIS GmbH *
VME

2

Introduction

As we are aware, that no manual is perfect, we appreciate your feedback and will try to
incorporate proposed changes and corrections as quickly as possible. The most recent version
of this manual can be obtained from http://www.struck.de/linux1100.htm. The current version

of the driver can be downloaded from http://www.struck.de/linux1100.htmal so.

2.1 Acknowledgements
The SIS1100/3100 is a joined development between the ZEL department of the FZ Jilich and
SIS GmbH. The SIS1100 is manufactured by SIS under license of the FZ Jilich. The
underlying driver for the high level calls were written by Dr. Peter Wistner from the ZEL
department of the FZ Julich.

2.2 Copyright and Liability

E N I S R T T T TR R R e T I R

*
~

Copyright (c) 2001
Pet er Wiest ner and Matthi as Drochner ZEL FZ Juelich Al rights reserved.

Redi stribution and use in source and binary forns, with or w thout

nmodi fication, are permtted provided that the follow ng conditions

are nmet:

1. Redistributions of source code nmust retain the above copyri ght
notice, this list of conditions, and the follow ng discl ai ner.

2. Redistributions in binary formmust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclainmer in the
docunentation and/or other materials provided with the distribution.

TH' S SCFTWARE | S PROVI DED BY THE AUTHOR AND CONTRIBUTCRS ""AS |S'' AND
ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDING BUT NOT LIMTED TQ THE

I MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPCSE
ARE DI SCLAIMED. I N NO EVENT SHALL THE AUTHCR OR CONTRI BUTORS BE LI ABLE
FOR ANY DI RECT, | NDI RECT, | NCIDENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL
DAVAGES (I NCLUDING BUT NOT LIMTED TO PROCUREMENT COF SUBSTI TUTE GOODS
OR SERVI CES; LCSS OF USE, DATA, OR PRCFITS; OR BUSI NESS | NTERRUPTI ON)
HOMNEVER CAUSED AND ON ANY THECRY OF LI ABILITY, WHETHER | N CONTRACT, STRI CT
LI ABILITY, OR TORT (I NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SI NG | N ANY WAY
QUT OF THE USE OF TH S SOFTWARE, EVEN I F ADVI SED OF THE PGSSI BI LI TY OF
SUCH DAVAGE.
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3 Concept

The LINUX driver for the SIS1100/3100 PCI to VME interface consists basically of three
layers.

Thelowest level of the driver isin charge of the actual communication with the Gigabit link hardware over
PCI. It uses the link protocol that wasimplemented on the SIS1100 and the SI S3100.

The second layer of the driver makes use of the first layer through IOCTL commands.

The third layer of the driver are high level routines, which are the actua contents of this
manual. The main focus of the routines is readability of VME sequences without the
knowledge of the actual content of a variable. An example is given below.

The current implementation uses separate read and write routines e.g.:

int vme_A32D32 write(int dev, u_int32_t vnme_adr, u_int32_t vnme_data );
int vme_A32D32_read(int dev, u_int32_t vne_adr, u_int32_t* vme_data );

instead of a combination where the status of rw has to be known:
int vme_A32D32(int dev, u_int32_t vme_adr, u_int32_t* vne_data, int rw);

The actual inplenmentation of the third | ayer makes use of the functionality
provi ded by the ioctl’s of the second layer, like illustrated with the A32
D32 read bel ow.

int vme_A32D32 read(int p, u_int32_t vne_adr, u_int32_t* vne_data )
{

struct sisll00_vne_req req;

req.size=4; /* driver does not change any field except data */
req. ame0x9; /* "" */

req. addr= vne_adr;

if (ioctl(p, SIS3100 VME READ, &req)<0) return req.error ;
*vme_data = req. data;

return 0 ;

}

The end user may want to use the source code of these high level commands to design
routines, which are more suited to the C calling nomenclature of a given experiment, or which
combine a number of calls at the cost of additional variables and harder readability (as shown
above).

The LINUX driver for the SIS1100/3100 is capable of handling multi interfaces in one PC.
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4 Getting started

4.1 Hardware Installation

Many users of the SIS1100/3100 PCI to VME interface will not have to go through the
complete documentation of the card combination unless they want to write custom driver
software or have a closer look a the underlying protocol. We recommend to start with the
following steps to get going:

go to section installation of SIS1100 in this document

go to section installation of SIS3100 in this document

go to section fibre installation and handling in this document

go to section getting started in the LINUX driver documentation, compile and install the
driver and the provided example/test code.

modify one of the examplesto match your first minimum application (like switch on/off a
user LED onaVME dave, or check VME access on aVME display).

? dart implementing a real application (referring to the driver manual for a comprehensive
list of implemented calls)

N N ) N

)

4.1.1 Installation of SIS1100

Although the SIS1100 card (consisting of the SIS1100-CMC carrier card and the SIS1100-
OPT Gigahbit link CMC) has several jumpers, no modification of jumper settings prior to
installation will be required.

Following steps are required to install the SIS1100:

power down the computer prior to installation of the SIS1100
open the computer housing

install the SIS1100 in a PCI dot

make sure that the card is properly seated

secure the front panel bracket with a screw

close the computer housing

go to section installation of SIS3100

NN ) NI ) ) N

Note: Misaignment of contacts of the SIS1100 can result in serious damage of your
computer. Please make sure, that the card is properly seated and secured with the front panel
Screw.
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4.1.2 Verify installation of SIS1100
With the comand pci t weak —I or with comand Ispci you can verifiy, that the card was

detected properly under LINUX. Pcitweak or Ispci has to be run as root, example output is
shown below. The SIS1100-CMC card will be reported under chip 1796,0001 (i.e. vendor Id.
0x1796) and card 1796,1100.

mki @rki : ~ > su

Passwor d:

root @i :/ home/ nki > pcitweak -

PCl: Probing config type using nmethod 1
PCl: Config type is 1

PCl: PCl scan (all values are in hex)

PClI: 00: 00:0: chip 8086, 7180 card 0000, 0000 rev 03 cl ass 06, 00,00 hdr 00
PCl: 00:01:0: chip 8086, 7181 card 0000, 0000 rev 03 cl ass 06, 04,00 hdr 01
PCl: 00:07:0: chip 8086, 7110 card 0000, 0000 rev 01 cl ass 06,01, 00 hdr 80
PCl: 00:07:1: chip 8086,7111 card 0000, 0000 rev 01 class 01,01, 80 hdr 00
PCl: 00:07:2: chip 8086, 7112 card 0000, 0000 rev 01 class 0Oc, 03,00 hdr 00
PCl: 00:07:3: chip 8086, 7113 card 0000, 0000 rev 01 class 06,80,00 hdr 00
PCl: 00:0f:0: chip 10b7,9050 card 0000, 0000 rev 00 class 02,00,00 hdr 00
PCl: 00: 12: 0: chip 1796,0001 card 1796, 1100 rev 01 class 07,80,00 hdr 00
PCl: 01:01:0: chip 1023,9750 card 1023,9750 rev f3 class 03, 00,00 hdr 00

PCl: End of PClI scan
root @rki : / hone/ nki >

4.1.3 Installation of SIS3100

The SIS3100 VME sequencer has a number of jumpersto configure part of its functionality.
For the standard single SIS3100/crate installation you should be fine with the factory default
setting which includes:

VME system controller /16 MHz clock enabled

VME dlave disabled

Power on reset resultsin VME SY SRESET

FPGA reset resultsin VME SY SRESET

NIM Reset Input results in FPGA reset (where 1/0 option is installed)

NN ) ) N

Please refer to the chapter jumpers if you would like to alter these settings.
Following steps are required to install the SIS3100 in the VME crate:

power down the VME crate (unless you have a VV ME64x backplane)
install the SIS3100 in dlot 1 of the crate

make sure, that the card is properly seated

go to section fibre installation and handling

N ) ) N
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4.2 Fibre Installation and Handling

4.2.1 Fibre cabling/installation

The connection between the SIS1100 card and the SIS3100 board is made with two optical
fibres. The length of the fibres is limited to 450 m (1300 feet) with the standard multimode
lasers and fibres. Standard shipments come with aduplex fibre with LC connectors on both
ends. . The fibres are mounted in the duplex housing/latch in a fashion, that sending and
receiving fibre are crossed. Before installation of the duplex fibre the small white protection
caps have to removed carefully from the four ends of the fibres. After removal of the black
elastic protection plugs from the link media of the SIS1100 and SIS3100 the twin LC
connector assemblies can be connected to the link media. You will hear a clicking sound
when the two latches of the connector come into place.

Proper optical connection can be verified by the green link LED (L) on the front panel of the
SIS3100 once the SIS1100 and 3100 have been powered up. The green link upstream (LU)
and link downstream (LD) LEDSs can be used to track down a problem to one of the two fibres
when the L LED remains off.

Push down the grey button (with the two letters A and B on it) on the twin LC connector
assembly to release the two latches and to disconnect the fibre from the link medium.

Note: Please retain the protective caps of the fibres and the link media for later use (see
below)

4.2.2 Protection against dust and mechanical stress

Y ou should use the dust caps, that come with your SIS1100/3100 shipment, to protect unused
fibres and optical link media against dust. Dust or dirt can block the optical path or reduce
transmission. The four small white caps should be plugged carefully onto the fibre ends of all
fibres, the two black elastic plugs should be inserted into the optical link media of the
SIS1100 and the SIS3100.

Fibres should be installed with a minimum bending radius of 10 cm (4 inches) and protected
from accidental mechanical damage (step, office/lab chairs, ...).
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4.3 LINUX Driver installation

The Kernel revision hasto be 2.4.4 or higher !

Unpack the driver to the directory of your choice (mydir)
gunzip sisl1ll00.tar.gz
tar —xf sisl1100.tar

Changeto thedirectory mydi r/ si s1100/ dri ver
make depend

make

i nsnod si s1100. o (asroot)

4.3.1.1 Single SIS1100/3100 installation

With asingle SIS1100 installed you will have three devices related to the SIS1100/3100 PCI
to VME interface:

# cat /proc/ devices |grep SIS*

252 SI S3100sharc

253 SI S3100sdr am

254 SI S1100

nmknod /tnp/sisl1ll100 ¢ 254 0 (asroot, if above returned number for the SIS1100
was 254)

If you want to use the SDRAM option:

nmknod /tnp/sis3100sdramc 253 0

If you want to use the SHARC DSP option:

nmknod /tnp/sis3100sharc ¢ 252 0

Note: The major device Id. may change if the machine isrebooted, hence it may make
sense to handle the required stepswith a script

4.3.1.2 Multi SIS1100/3100 installation
The selection of one SIS1100 of multi of them is controlled by the minor number

salection of the first SIS1100:
nknod /tnp/sisl1ll00 ¢ 252 0

selection of the second SIS1100:
nmknod /tnp/sisl1ll100 2 ¢ 252 1

Note: the driver can be unloaded with the comand r mmobd si s1100
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4.3.2 LINUX Driver load at boot time

Copy the driver (sis1100.0) to the new directory / | i b/ nodul es/ “unanme -r /vne
An entry of the form

/ sbin/insmod /1i b/ nodul es/ unane -r /vne/si s1100. 0

has to be added to the file:

/[ etcl/rc.d/ boot. | ocal

Note: uname -r returnsthe kernedl release (2.4.4 e.g)

4.4 Compilation of examples
The examples that come with the driver can be compiled as described below.

Changeto thedirectory mydi r/ si s1100/ t est
make depend
make

The examples and the Makefile in the mydi r/ si s1100/ t est directory should be a good
starting point for your software devel opment.
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5 Subroutines

5.1 Summary of routines

VME environment handling calls

open 5.2.1
close 522
SIS1100 control calls

s1100 control read not implemented yet
s1100 control_write not implemented yet
SIS3100 control calls

s3100 control read 5.3.1
s3100 control write 53.2
VME routines

vme A16D8 read 5.5.1
vme A16D8 write 55.2
vme A16D16 read 55.5
vme A16D16 write 5.5.6
vme A16D32 read 55.5
vme A16D32 write 5.5.6
vme A24D8 read 5.5.7
vme A24D8 write 55.8
vme A24D16 read 55.9
vme A24D16 write 55.10
vme A24D32 read 55.11
vme A24D32 write 55.12
vme A32D8 read 55.13
vme A32D8 write 55.14
vme A32D16 read 55.16
vme A32D16 write 55.16
vme A32D32 read 5.5.17
vme A32D32 write 55.18
vme A32BLT32 read 5.6.1
vme A32BLT32FIFO read 5.6.2
vme A32BLT32 write 5.6.3
vme A32MBLT64 read 5.6.4
vme A32MBLT64FIFO read 5.6.5
vme A32MBLT64 write 5.6.6
Interrupt handling routines

SDRAM cdls

s3100 sdram read 6.1.1
s3100 sdram write 6.1.2
SHARC DSP option

s3100 sharc read 7.1.1
s3100 sharc write 7.1.2
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5.2 Routines to handle VME, SDRAM and SHARC environment

The open and close command to get a device descriptor for VME access, for access to the
SDRAM option and to the DSP option are actualy the standard LINUX open and close

routines.

5.2.1 open

Function open VME environment

Prototype | int open(const char* file, int oflag,int minor)

Parameters

file filename of device

oflag flags, set to O RWDR

minor minor device Id., used to distinguish multiple SIS1100's

returncode | descriptor (positive) upon successful completion, negative otherwise
Include files

#include <sys/ioctl.h>

Example:

cratel= open(“/tnp/sisll00”,
crate2= open(“/tnp/sisll00”,

For SDRAM:
sdranml= open(“/tnp/sis3100sdram ",

O RWDR, 0 );
O RWDR 1 );

O RWDR, 0 );

For SHARC DSP:

sharcl= open(“/tnp/sis3100sharc

", ORWR 0 );

Note: this example assumes, that the device for the SIS1100 was linked to /tmp/sis1100 as
described in the driver installation section 4.3

5.2.2 close

Function close VME environment

Prototype | int close(int fd)

Parameters

returncode | O upon successful completion, non zero otherwise
fd VME device descriptor

Include files

#include <sy<ioctl.h>

Example:

returncode= close(cratel);
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5.3 SIS3100 control read/write routines

These routines allow you to access resources, like the control register e.g. on the SIS3100.

5.3.1 s3100_control_read

Function SIS3100 control register read

Prototype | int s3100 control read(int dev, int offset, u int32 t* data)
Parameters

offset offset to SIS3100 base

data pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode= s3100_control _read(dev,

int offset, &controldatum;

5.3.2 s3100_control_write

Function SIS3100 control register write

Prototype | int s3100 control write(int dev, int offset, u int32 t data)

Parameters

offset offset to SIS3100 base

data datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

printf("switch on SIS3100 user LED\n");

of fset = 0x00000100;

return_code = s3100_control _wite(p, offset, 0x00000080) ;

if (return_code !'= 0) printf("s3100_control_write: return_code
0x%98x\ n", return_code );

Page 14 of 33




SIS Documentation SI1S1100/3100

LINUX driver

SIS GmbH *
VME

5.4 VME infrastructure routines(s)

5.4.1 vmesysreset

Function Issues VME SY SRESET on VME crate connected as device dev
Prototype | int vmesysreset(int dev);

Parameters

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmesysreset (cratel);
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5.5 VME single word read/write routines

5.5.1 vme_A16D8 read VME A16 D8 read

Function single word A16 D8 read

Prototype |int vme A16D8 read(int dev, u int32 t vme adr, u int8 t* data8)
Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vmeAl6D8_read(cratel, adclbase, &dclbyt edat a) ;

5.5.2 vme A16D8 write VME A16 D8 write

Function single word A16 D8 write

Prototype |int vme A16D8 write(int dev, u int32 t vme adr, u int8 t data8)
Parameters

vme adr VME address to write to

vme data | datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeAl6D8_write(cratel, adclbase, adclbyt edata);
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5.5.3 vme_A16D16 read VME A16 D16 read

Function single word A16 D16 read

Prototype | int vme A16D16 read(int dev, u int32 t vme adr, u intl6 t* datal6 )
Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeAl6D16_read(cratel, adclbase, &adclworddat a);

554 vme A16D16_ write VME A16 D16 write

Function single word A16 D16 write

Prototype |int vme A16D16 write(int dev, u int32 t vme adr, u int16 t datal6)
Parameters

vme adr VME address to write to

vme data | datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vneAl6D16_write(cratel, adclbase, adclworddata);
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55,5 vme_ A16D32 read VME A16 D32 read

Function single word A16 D32 read

Prototype | int vme A16D32 read(int dev, u int32 t vme adr, u int32 t* data32)
Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeAl6D32_read(cratel, adclbase, &adclworddat a);

5.5.6 vme_ A16D32_ write VME A16 D32 write

Function single word A16 D32 write

Prototype | int vme A16D32 write(int dev, u int32 t vme adr, u int32 t data3?2)
Parameters

vme adr VME address to write to

vme data | datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeAl6D32_write(cratel, adclbase, adclworddata);
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5.5.7 vme_A24D8 read VME A24 D8 read

Function single word A24 D8 read

Prototype | int vme A24D8 read(int dev, u int32 t vme adr, u int8 t* datal8)
Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA24D8_read(cratel, adclbase, &dclbyt edat a) ;

5.5.8 vme_ A24D8 write VME A24 D8 write

Function single word A24 D8 write

Prototype | int vme A24D8 write(int dev, u int32 t vme adr, u int8 t data8)
Parameters

vme adr VME address to write to

vme data | datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA24D8_write(cratel, adclbase, adclbyt edat a);
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5.5.9 vme_A24D1l16read VME A24 D16 read

Function single word A24 D16 read

Prototype | int vme A24D16 read(int dev, u int32 t vme adr, u intl6 t* datal6 )
Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA24D16_r ead(crat el, adclbase, &adclwor ddat a) ;

5.5.10 vme_A24D16_write VME A24 D16 write

Function single word A24 D16 write

Prototype |int vme A24D16 write(int dev, u int32 t vme adr, u int16 t datal6)
Parameters

vme adr VME address to write to

vme data | datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA24D16_write(cratel, adclbase, adclworddat a);
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5.5.11 vme_A24D32_read VME A24 D32 read

Function single word A24 D32 read

Prototype | int vme A24D32 read(int dev, u int32 t vme adr, u int32 t* data32)
Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA24D32_r ead(cr at el, adclbase, &adclwor ddat a) ;

5.5.12 vme_A24D32_write VME A24 D32 write

Function single word A24 D32 write

Prototype | int vme A24D32 write(int dev, u int32 t vme adr, u int32 t data3?2)
Parameters

vme adr VME address to write to

vme data | datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA24D32_write(cratel, adclbase, adclworddat a);
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5.5.13 vme_A32D8 read VME A32 D8 read

Function single word A32 D8 read

Prototype | int vme A32D8 read(int dev, u int32 t vme adr, u int8 t* datal )
Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA32D8_read(cratel, adclbase, &dclbyt edat a) ;

5.5.14 vme_A32D8_ write VME A32 D8 write

Function single word A32 D8 write

Prototype | int vme A32D8 write(int dev, u int32 t vme adr, u int8 t data8)
Parameters

vme adr VME address to write to

vme data | datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA32D8_write(cratel, adclbase, adclbyt edata);
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5.5.15vme_A32D16read VME A32 D16 read

Function single word A32 D16 read

Prototype | int vme A32D16 read(int dev, u int32 t vme adr, u intl6 t* datal6 )
Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA32D16_r ead(crat el, adclbase, &adclwor ddat a);

5.5.16 vme_A32D16_write VME A32 D16 write

Function single word A32 D16 write

Prototype | int vme A32D16 write(int dev, u int32 t vme adr, u int16 t datal6)
Parameters

vme adr VME address to write to

vme data | datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA32D16_write(cratel, adclbase, adclworddata);
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5.5.17 vme_A32D32_read VME A32 D32 read

Function single word A32 D32 read

Prototype | int vme A32D32 read(int dev, u int32 t vme adr, u int32 t* vme data)

Parameters

vme adr VME address to read from

vme data | pointer to datum to read

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vnmeA32D32_read(cratel, adclbase, &adcldat a);

5.5.18 vme_A32D32_write VME A32 D32 write

Function single word A32 D32 write

Prototype | int vme A32D32 write(int dev, u int32 t vme adr, u int32 t vme data)

Parameters

vme adr VME address to write to

vme data datum to write

returncode | O upon successful completion, non zero otherwise

dev VME device handle

Example:

returncode=vneA32D32_write(cratel, adclbase, adcldata);
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5.6 VME block read/write routines

All block transfer routines focus on the efficient movement of data from or to VME daves.
As many front end modules tend to have a variable (in many cases unknown) amount of data
the user will want to read a blocksize that is in any case longer than the amount of data that is
actually available from the particular slave. The save will terminate the transfer by actively
issueing abus error or the bus error condition will be detected as soon as the predefined bus
error timeout on the SIS3100 has expired. In nay case the bus error can not be regarded as an
error condition on these block reads and the user will have to verify success of the operation
by checking the actual number of read/written words.

5.6.1 vme_ A32BLT32 read VME A32 BLT32 block read

Function A32 BLT32 block read (with address auto increment)

Prototype |int vme A32BLT32 read(int dev, u_int32_t vme adr, u_int32_t* vme _data,
u int32 t reg num of lwords, u int32 t* got num of Iwords)

Parameters

vme adr first VME address to read from

vme data | pointer to the array

req_num_of | number of longwords to transfer

_lwords

got_num_of | actual number of read longwords

_lwords

returncode | O always, application specific check on actual read number of longwords
required

dev VME device handle

Example:

returncode=vnmeA32BLT32_read(cratel, menorybase, *readdat a, 0x100, wor dsr ead) ;

Page 25 of 33




SIS Documentation

SIS1100/3100

SIS GmbH
LINUX driver VME

5.6.2 vme_A32BLT32FIFO_read VME A32 BLT32 block read from FIFO
This routine is the non address incrementing version of vme A32BLT32 read. It is used to
read data from FIFO memories.

Function A32 BLT32 block read (without address auto increment)

Prototype |int vme A32BLT32FIFO_read(int dev, u_int32_t vme_adr, u_int32_t*
vme data, u int32 treg num of lwords, u int32 t* got num of lwords)

Parameters

vme adr VME address to read from

vme data | pointer to the array

req_num_of | number of longwords to transfer

_lwords

got_num_of | actual number of read longwords

Iwords

returncode | O aways, application specific check on actual read number of longwords
required

dev VME device handle

Example:

returncode=vnmeA32BLT32FI FO read(cratel, fifobase, *readdat a, wordstowrite, word

sread);

5.6.3 vme_A32BLT32_write VME A32 BLT32 block write

Function A32 BLT32 block read (with address auto increment)

Prototype |int vme A32BLT32 write(int dev, u_int32_t vme adr, u_int32_t* vme data,
u int32 treg num of lwords, u int32 t* got num of Iwords)

Parameters

vme adr first VME address to write to

vme data | pointer to the data array

req_num_of | number of longwords to transfer

_lwords

got_num_of | actual number of written longwords

_lwords

returncode | O always, application specific check on actual read number of longwords

required
dev VME device handle
Example:

ret urncode=

written);

vmeA32BLT32 write(cratel, nenorybase, *writedata, wordstowrite, words
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5.6.4 vme_A32MBLT64 read VME A32 MBLT64 block read

Function A32 MBLT64 block read (with address auto increment)
Prototype |int vme A32MBLT64 read(int dev, u_int32 t vme adr, u int32_t* vme data,
u int32 t reg hum of lwords, u int32 t* got num of Iwords)
Parameters
vme _adr first VME address to read from
vme data | pointer to the array
req_num_of | number of longwords to transfer
_lwords
got_num_of | actual number of read longwords
Iwords
returncode | O always, application specific check on actual read number of longwords
required
dev VME device handle
Example:

returncode=vnmeA32MBLT64_read(cratel, nenorybase, *r eaddat a, 0x100, wor dsr ead) ;

5.6.5 vme_ A32MBLT64FIFO_read VME A32 MBLT64 block read from FIFO

This routine is the non address incrementing version of vme A32MBLT64 read. It is used to
read data from FIFO memories.

Function A32 MBLT64 block read (without address auto increment)

Prototype |int vme A32MBLT64FIFO_read(int dev, u_int32_t vme adr, u_int32_t*
vme data, u int32 treg num of lwords, u int32 t* got num of lwords)

Parameters

vme adr VME address to read from

vme data | pointer to the array

req_num_of | number of longwords to transfer

_lwords

got_num_of | actual number of read longwords

_lwords

returncode | O always, application specific check on actual read number of longwords
required

dev VME device handle

Example:

ret urncode=

dsread);

vmeA32MBLT64FI FO read(cratel, fi f obase, *readdat a, wordstow i t e, wor
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5.6.6 vme_ A32MBLT64_ write VME A32 MBLT64 block write
Function A32 MBLT64 block read (with address auto increment)
Prototype |int vme A32MBLT64 write(int dev, u_int32_t vme _adr, u_int32 t* vme _data,
u int32 t reg hum of lwords, u int32 t* got num of Iwords)
Parameters
vme _adr first VME address to write to
vme data | pointer to the data array
req_num_of | number of longwords to transfer
_lwords
got_num_of | actual number of written longwords
Iwords
returncode | O always, application specific check on actual read number of longwords
required
dev VME device handle
Example:

returncode=

swritten);

vimreA32MBLT64_write(cratel, menorybase, *witedata, wrdstowite,word
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6 SDRAM access routines
These routines handle communication with the SDRAM option of the SIS3100 board.

6.1 SDRAM single word read/write routines

These routines allow data transfer between the PCI side of the link and memory locations of
the SDRAM memory strip. Although they are in principle single cycle routines they allow the
transfer of a number of longwords in a non DMA transfer

6.1.1 s3100_sdram_read

Function read data from SIS3100 SDRAM strip

Prototype int s3100_sdram_read(int sdram_dev, u_int32_t byte adr, u_int32_t* data,
u int32 t num of Iwords)

Parameters

byte adr address offset (within SDRAM)

data pointer to data array to read to

num_of lwords | number of longwords to read

returncode 0 upon successful completion, non zero otherwise

sdram_dev SDRAM device handle

Example:

returncode=s3100_sdram read(cratel_sdram sdranbase, *dat a, one word);

6.1.2 s3100_sdram_write

Function write datato SIS3100 SDRAM strip

Prototype int s3100_sdram_write(int sdram_dev, u_int32_t byte adr, u int32_t* data,
u int32 t num of Iwords)

Parameters

byte adr address offset (within SDRAM)

data pointer to data array that holds the data to write

num_of lwords | number of longwords to write

returncode 0 upon successful completion, non zero otherwise

sdram_dev SDRAM device handle

Example:

returncode=s3100_sdram write(cratel_sdram sdranbase, *dat a, onewor d) ;
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7 DSP access routines

These routines handle access to memory loacations of the SIS3100 boards SIS9200 DSP
option.

7.1 DSP single word read/write routines

These routines allow data transfer between the PCI side of the link and resources on the
SIS9200 DSP piggy. Although they are in principle single cycle routines they allow the
transfer of a number of longwords in a non DMA transfer

7.1.1 s3100_sharc_read

Function read data from SHARC DSP

Prototype int s3100_sharc _read(int sharc_dev, u_int32_t byte adr, u_int32_t* data,
u int32 t num of lwords)

Parameters

byte adr address offset (within SIS9200)

data pointer to data array to read to

num of lwords | number of longwords to read

returncode 0 upon successful completion, non zero otherwise

sharc_dev SHARC device handle

Example:

returncode=s3100_sharc_read(cratel_sharc, sharcbase, *dat a, one word);
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7.1.2 s3100_sharc_write

Function write datato SHARC DSP

Prototype int s3100_sharc_write(int sharc_dev, u_int32 t byte adr, u_int32_t* data,
u int32 t num of lwords)

Parameters

byte adr address offset (within SI1S9200)

data pointer to data array that holds the data to write

num_of lwords | number of longwords to write

returncode 0 upon successful completion, non zero otherwise

sharc_dev SHARC device handle

Example (SHARC program load):

printf("loadi ng SHARC DSP\ n");
cur r ent addr ess=SHARCRAM
whil e (| oadcount <count) {
addr = D48REG,
data = tenpword[| oadcount];
return_code = s3100_sharc_wite(p_sharc, addr, &data, O0x1);
if (return_code !'= 0)
printf("s3100_sharc_wite: return_code = 0x%98x\n",return_code );
| oadcount ++;
addr = currentaddress;
data = ((tenpword[l oadcount +1] << 16 ) & OxFFFF0000) +
(tenpword[ | oadcount] & OxO0000FFFF) ;
return_code = s3100_sharc_wite(p_sharc, addr, &data, O0x1);
if (return_code != 0)
printf("s3100_sharc_wite: return_code = 0x%08x\n",return_code );
current addr ess+=4;
| oadcount +=2;
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8 Return/Error codes
Following error codes are defined.

Name Code Condition

RE NRDY |0x202 remote station not ready (status of control register bit READY))

RE PROT 0x206 protocol error (illegal request e.q.)

RE TO 0x207 protocol timeout

RE BERR 0x211 VME bus error

RE_RETRY |0x212 VME retry

RE ARB 0x214 Arbitration timeout, SIS3100 could not get bus mastership
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