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1.0   Introduction 

1.1   Overview 

 The Windows 7/8®  VME Board Support Package (BSP) is a comprehensive 

package that simplifies the process of designing VMEbus application 

programs for Acromag VME hardware in the Microsoft Windows 7/8®  

environment. 

 

The Windows 7/8®  VME BSP has the following components: 

 

 Application Programming Interface (API) used to develop  

VMEbus applications 

 32-bit and/or 64-bit VMEbus device drivers  

 32-bit and/or 64-bit Dynamic Link Libraries (DLLs) 

 C++ Source code examples: 

 

o vmeRead 

o vmeWrite 

o vmeAlloc 

o vmeFree 

o daRead 

o daWrite 

o daAlloc 

o daFree 

o vmeintAlloc 

o vmeintEnable 

o vmeintWait 

o vmeintWaitEx 

o vmeIntGenerate 

o univRead8, univRead16, univRead32 

o univWrite8, univWrite16, univWrite32 

 

 

The BSP includes both a 32-bit Windows and 64-bit dynamic link library 

(DLL). XVME4.dll contains several exported functions that provide access 

to VMEbus memory, VME interrupts, local dual-access slave memory, and 

the TSI-148 chip on supported Xembedded XVME CPU boards.  The XVME 

Application Programming Interface (API) functions are detailed in this 

manual. The functions are exported in the Xvme.lib library file and the 

function declarations are found in the XVME.h header file. All export 

declarations use the same convention as found in the Windows WINAPI 

library (all exports for the BSP library are declared with the _stdcall prefix). 

All exports use C calling conventions. 

 

The library depends upon the proper installation of the BSP device driver file 

XTsi148.sys. In addition, any desired inbound images must be set up 

properly (in the Windows registry) on the host system for other devices to 

access its VME memory or to use the daxxx API, Dual Access functions. If 
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the Xembedded driver is not loaded properly, the library will display the 

message Error cannot open driver when any of its function calls are issued. 

1.2   Preface 

 The information contained in this manual is subject to change without notice, 

and Acromag, Inc. (Acromag) does not guarantee its accuracy. Acromag 

makes no warranty of any kind with regard to this material, including, but not 

limited to, the implied warranties of merchantability and fitness for a 

particular purpose.  Further, Acromag assumes no responsibility for any 

errors that may appear in this manual and makes no commitment to update, 

or keep current, the information contained in this manual.  No part of this 

manual may be copied or reproduced in any form, without the prior written 

consent of Acromag, 

1.3   Trademarks, Trade Name, and Copyright Information 

 

 Copyright © 2014 by Acromag Incorporated. All Rights Reserved. 

Acromag Incorporated 

30765 South Wixom Road 

Wixom, MI 48393-2417 U.S.A. 

 

All rights reserved. Acromag and Xembedded are registered trademarks of 

Acromag Incorporated. All other trademarks, registered trademarks, trade 

names, and service marks are the property of their respective owners. 

. 

1.4   Related Material 

 The following manuals and part specifications provide the necessary 

information for in-depth understanding of the VME Specification. 

 

 TSI-148 PCI/X-to-VME Bus Bridge Users Manual, Document 

Revision May 2004, Copyright © 2004 by  

Tundra Semiconductor Company 
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2.0   VMEbus Support 

2.1 Windows Functionality 

 Windows® requires a device driver to manage the XVME CPU TSI-148 

interface. It’s responsibilities include: 

 

 Managing VMEbus master resources 

 Managing VMEbus slave resources 

 Generating VMEbus interrupts 

 Handling VMEbus and auxiliary interrupts 

 

The Dynamic Link Library (DLLs) provides a 32-bit/64-bit, high-level 

application programming interface (API) to the driver. This interface is a 

comprehensive set of functions that simplifies the development of VMEbus 

application programs. All of the VMEbus example source code was written 

using these libraries.  This chapter describes the API in detail as well as the 

VMEbus master interface, VMEbus slave interface,  and interrupt capability. 

 

2.2   Supported Boards 

 The following Acromag VME processor boards are supported by the VME 

Board Support Package: 

 

 XVME-63xx Single Slot Intel Core i7® 

 XVME-64xx Single Slot Intel Core i7® 

 XVME-64xx Single Slot Intel Core i5® 

2.3 Definition of Terms 

 VMEbus – The VMEbus (Versa Modulus Eurocard bus) is a computer bus 

standard originally developed for the Motorola 68000 line of CPUs but later 

widely used for many applications and standardized by the IEC as 

ANSI/IEEEE 1014-1987. It is a bus standard used worldwide in industrial, 

commercial, and military applications. 

 

A VMEbus chassis consists of a card cage with 1 – 21 slots, and a backplane 

with at least two connectors. Slot 1 is normally reserved as the System 

Controller slot.  The system controller acts as the central bus arbiter for VME 

communications. Acromag’s VMEbus processor modules can be configured as 

the System Controller.  

 

A slot is a position where a board can be inserted into a VME backplane. 

 

The VMEbus uses a master-slave architecture.  Functional modules called 

masters initiate transactions and transfer data to and from functional modules 

called slaves. In other words, masters and slaves are contingent on whether or 

not you are accessing local memory. If during a bus cycle, you are retrieving 

data from another device, you are a master. If another device is accessing your 
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local memory, then you are a slave. These transactions are also sometimes 

referred to as master cycle and slave cycle respectively.  Since many masters 

can reside on the bus it is a multiprocessing bus.  In most cases, cards capable 

of being bus masters can also respond as bus slaves.  Acromag’s VMEbus 

processor modules, which contain a VMEbus master interface, can be 

configured both as a master and as a slave.   

 

Inbound Image is any local memory window configured to be accessible to 

other devices in the VMEbus. It is configured by using the Windows Registry.   

 

Outbound Image is any non-local memory available from other devices through 

the VMEbus. Setting up outbound images is currently not supported by the 

driver. 

 

Supervisor  (SUPR) is an access mode that if set, the corresponding VME slave 

is enabled to respond to VMEbus supervisor access cycles. 

 

Non-privileged  (NPRIV) is an access mode that if set, the corresponding VME 

slave is enabled to respond to VMEbus non-privileged access cycles. 

 

Program  (PGM) is an access mode that if set, the corresponding VME slave is 

enabled to respond to VMEbus program access cycles. 

  

Data  (DATA) is an access mode that if set, the corresponding VME slave is 

enabled to respond to VMEbus data access cycles. 

 

A16  (Short I/O) is a type of module that provides or decodes an address on 

address lines A[15..01]. Please note that this means you can only have valid 

addresses up to 216 – 1 or 65,535.  Trying to access addresses beyond that using 

A16 will generate an error. 

 

A24 (Standard) is a type of module that provides or decodes an address on 

address lines A[23..01]. Please note that this means you can only have valid 

addresses up to 224 – 1 or 16,777,215.  Trying to access addresses beyond that 

using A24 will generate an error. 

 

A32 (Extended) is a type of module that provides or decodes an address on 

address lines A[31..01]. Please note that this means you can only have valid 

addresses up to 232 – 1 or 4,294,967,295.  Trying to access addresses beyond 

that using A32 will generate an error. 

  

A64 (Long) is a type of module that provides or decodes an address on address 

lines A[31..01] and data lines D[31..0] for a total of 64 address bits. Our current 

driver does not support A64. 

 

D8 is a data width that sends and receives data 8-bits at a time over D[7..0].  

 

D16 is a data width that sends and receives data 16-bits at a time over D[15..0].  

 

D32 is a data width that sends and receive2 data 32-bits at a time over D[31..0].  
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Threshold (TH) is used to determine if the threshold will be set when read 

ahead pre-fetches resumes once the FIFO is half empty.  If this is not set, 

prefetching only resumes once the FIFO is completely empty. 

 

Virtual FIFO Size (VFS) is used to set the size for prefetch reads. It affects the 

number of initial prefetch read cycels and the number of subsequent prefetch 

read cycles. 

 

Rear Transition Module (RTM) – An RTM is a module that attaches to the rear 

of the chassis to expand the capabilities of the module it is aligned with.   

 

TSI-148 – The Tundra TSI-148 is a single chip that acts as a bridge from PCI/X 

to VME. It is the component used in Acromag’s XVME-6300 and XVME-

6400 series of single board computers.  The TSI-148 is the current defacto 

standard component in high performance VMEbus systems and is fully 

compliant with VME protocols and standards. 

 

Universe II – The Tundra Universe II is the chip that preceded the TSI-148. It 

is still used in products such as Acromag’s XVME-6200 series.  
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2.4 XVME Registry Settings  

 

 

 

Xembedded’s VMEbus PC/AT processor modules that that are configured as a 

VMEbus slave interface provide an external "window" to the XVME CPU 

local memory. The number of "windows" or “inbound images” is configured in 

the Windows® registry.  

 

At a minimum, each "window" is configured with the parameters highlighted in 

the table below including, the starting XVME local memory base Address, the 

XVME local memory size,  the basic VMEbus security options, the VMEbus 

Address Space (A16, A24, A32), the Virtual FIFO size, and the Data Transfer 

Cycles. This memory will be allocated by the driver as physically continuous 

and non-pageable. The device driver accepts access requests to this local 

memory from application programs through the provided API.  The driver also 

ensures the integrity of the configuration when receiving multiple requests 

from different processes and/or threads. 
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 Setting up an inbound image for the Tsi148 is accomplished within the 

Windows 7® registry using regedit.exe. There are three keys that you need to 

edit for each inbound image that is desired.  

 

The following example configures a single inbound image at the 0x100000 

memory address with parameters: Data & Program & Non-Privileged & 

Supervisory. All values can be modified for your needs. 

 

 

HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\services\xTsi148\

Parameters\Inbound\0\ 

 

*Inbound images can be defined in the registry locations, Inbound\0 – 7 (a 

total of 8 inbound images) 

 

 Attributes = 0x8000001f 

o MSB = enable this image 

o b3:0 = 0xf = Data&Pgm&NonPriv&Suprv 

o b7:4 = 0001b = A24 mode, non-BLT 

 

*See page 282 of Tsi148 manual for a full explanation 

 

 vmeAddress = 0x00100000 (inbound address of 0x100000) 

 vmeSize = 0x00100000  

(1 Megabyte inbound image = 1,048,576 Bytes) 

 

*Important: 

 

The TSI-148 driver has been testing using 8, 16MB inbound images. Doing 

so uses all the available addressing space which can prevent access to other 

devices on the VMEbus (ex. IO cards). If an inbound image is needed,  it is 

recommended that only the required amount of images and sizes are used. 

Always use smart coding practices to avoid conflicts with other VMEbus 

devices to prevent overlap of address spaces. 

 

Example: If an address space of a VMEBus device is determined at runtime, 

be certain to build failure checks that will not allow addresses to collide with 

current slave images (if used). 
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2.4   Interrupts 

 All Xembedded VMEbus PC/AT processor modules are capable of handling 

interrupts on all seven VMEbus interrupt levels. Some VMEbus PC/AT 

modules also contain a VMEbus interrupter circuit. This local interrupter 

allows the VMEbus PC/AT processor module to generate a VMEbus 

interrupt on any of the seven VMEbus interrupt levels. 

 

2.5   Device Driver 

 The device driver (xTsi148.sys) is required to access the XVME CPU 

VMEbus control and status registers and the VMEbus. The functionality built 

into this driver includes: 

 

• VMEbus access 

• Dual-access memory allocation and access 

• VMEbus interrupt generation 

• VMEbus interrupt handling 

• General access to control registers 

• TSI-148 chip (PCIx to VMEbus Bridge) control 

2.6   Dynamic Link Library 

 

 The provided dynamic link library, XVME4.dll provides either a 32-bit or 

64-bit high-level interface to the device driver. Programming for the DLL 

requires users to include the XVME.h header file in their C source code. This 

header file contains all of the function prototypes and VMEbus constant 

definitions. After the application has been developed and compiled, it must 

be linked with the Xvme.lib file. This links the application to the DLL so that 

the functions can be accessed at runtime. 

 

 

2.7  Byte Swapping 

 Both VME Master and Slave Byte Swapping is available by using the Little 

Endian parameter in the API.  Hardware Byte Swapping is specifically 

available only to the XVME-6300 series through the Xembedded section of 

the BIOS setup menu (Press F2 during boot up).  
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3.0 API Overview 

3.1  VME Functions  

 VME Functions are functions used to access memory configured on a slave 

device.  If you are having issues with vme Read/Write, it is recommended for 

a slave to do DA read/write first.     

 

3.1.1  vmeWrite  

 

Syntax:      unsigned long vmeWrite(Source, Destination, Size, AccessFlag, ExecutionFlag) 

Function:  Writes a specified number of bytes to VMEbus memory. 

 
Parameters Type Description 
Source void* PC/AT source address. 

Destination unsigned long Starting address in specified VMEbus address space. 

Size unsigned long Number of bytes to write. 

AccessFlag unsigned long Bit definitions that can be combined with the bitwise OR (|) operator for 
VMEbus access configuration include: 

 Data Width: D8, D16, D32, D64 

 Address Space: SHORTIO, STANDARD, EXTENDED 

 Program/Data AM: PROGRAM_AM, DATA_AM 

 Supervisory/Nonprivileged AM: SUPERVISORY_AM, 
NONPRIVILEGED_AM 

 Byte Order: XLITTLEENDIAN, XBIGENDIAN 

 Cycle Type: SINGLE_ONLY, SINGLE_AND_BLK 

 Defaults are: D8, SHORTIO, DATA_AM, SUPERVISORY_AM, 
XBIGENDIAN, SINGLE_ONLY 

ExecutionFlag unsigned long Bit definitions that can be combined with the bitwise OR (|) operator for 
execution include: 

 Use block hardware: USE_BLOCK_HARDWARE 

 Detect BERR: DETECT_BERR 
These bits are off by default. 

Note: Although the data will be transferred correctly, using D64 without using 
USE_BLOCK_HARDWARE will result in D32 transfers on the VMEbus. 
 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_RESOURCEALLOC, 

ERRORCODE_MEMORYALLOC, ERROCODE_TIMEOUT, ERRORCODE_INVALIDPARM, 

ERRORCODE_BERR, ERRORCODE_ODDBLOCKSIZE 

 

Code Snippet 
// Write VME memory 
unsigned long vmebase = 1024; 
unsigned long dwValue = 0x00FF00FF; 
if (vmeWrite(&dwValue, vmebase, 4, D32|SHORTIO|XBIGENDIAN, DETECT_BERR) != ERRORCODE_NOERROR) 
    return; 
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3.1.2  vmeRead 

 

Syntax:      unsigned long vmeRead(Source, Destination, Size, AccessFlag, ExecutionFlag) 

Function:  Reads a specified number of bytes of VMEbus memory. 

 
Parameters Type Description 
Source unsigned long Starting address from which to read within the specified VMEbus 

address space. 

Destination void* PC/AT destination address. 

Size unsigned long Number of bytes to read. 

AccessFlag unsigned long Bit definitions that can be combined with the bitwise OR (|) operator for 
VMEbus access configuration include: 

 Data Width: D8, D16, D32, D64 

 Address Space: SHORTIO, STANDARD, EXTENDED 

 Program/Data AM: PROGRAM_AM, DATA_AM 

 Supervisory/Nonprivileged AM: SUPERVISORY_AM, 
NONPRIVILEGED_AM 

 Byte Order: XLITTLEENDIAN, XBIGENDIAN 

 Cycle Type: SINGLE_ONLY, SINGLE_AND_BLK 

 Defaults are: D8, SHORTIO, DATA_AM, SUPERVISORY_AM, 
XBIGENDIAN, SINGLE_ONLY 

ExecutionFlag unsigned long Bit definitions that can be combined with the bitwise OR (|) operator for 
execution include: 

 Use block hardware: USE_BLOCK_HARDWARE 

 Detect BERR: DETECT_BERR 
These bits are off by default. 

Note: Although the data will be transferred correctly, using D64 without using 
USE_BLOCK_HARDWARE will result in D32 transfers on the VMEbus. 

 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_RESOURCEALLOC,  

ERRORCODE_MEMORYALLOC, ERROCODE_TIMEOUT, ERRORCODE_INVALIDPARM, 

ERRORCODE_BERR, ERRORCODE_ODDBLOCKSIZE 

 

Code Snippet 
// Read VME memory 
unsigned long vmebase = 1024; 
unsigned char buf[64]; 
if (vmeRead(vmebase + 0x81, buf, 64, D16|SHORTIO|XBIGENDIAN, 0) != ERRORCODE_NOERROR) 
    return; 
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3.1.3  vmeAlloc  

  

Syntax: unsigned long vmeAlloc(ID, Region, Source, Size, AccessFlag) 

Function: Allocates a VMEbus memory region and returns a user-mapped pointer to that region to be used in 

read or write operations. 

 

Note 
This function locks down a VMEbus master resource and can prevent access to the 

VMEbus from other applications. 

 

 
Parameters Type Description 
ID unsigned long* PC/AT address to store the ID for the allocated region. 

Region void** PC/AT address to store the pointer to the allocated 
region. 

Source unsigned long Starting address within the specified VMEbus address space. 

Size unsigned long Number of bytes to allocate. 

AccessFlag unsigned long Bit definitions that can be combined with the bitwise OR (|) operator for 
VMEbus access configuration include: 

 Data Width: D8, D16, D32, D64 

 Address Space: SHORTIO, STANDARD, EXTENDED 

 Program/Data AM: PROGRAM_AM, DATA_AM 

 Supervisory/Nonprivileged AM: SUPERVISORY_AM, 
NONPRIVILEGED_AM 

 Cycle Type: SINGLE_ONLY, SINGLE_AND_BLK 

 Term of allocation: LONGTERM, SHORTTERM 

 Defaults are: D8, SHORTIO, DATA_AM, SUPERVISORY_AM, 
SINGLE_ONLY, SHORTTERM 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_RESOURCEALLOC, 

ERRORCODE_MEMORYALLOC, ERRORCODE_TIMEOUT 

 

Code Snippet 
// Get a pointer to a range of VME slave memory 
unsigned long ID; 
unsigned long Region; 
int Size = 0x03000000; 
if (vmeAlloc(&ID, &Region, 0x80000000, Size, EXTENDED|D16) != ERRORCODE_NOERROR) 
    return; 

 

3.1.4  vmeFree  

  

Syntax: unsigned long vmeFree(ID) 

Function: Frees up the VMEbus memory region allocated by vmeAlloc. 

 
Parameters Type Description 
ID unsigned long ID of allocated region to be freed. This is given by the 

vmeAlloc function. 

Return Codes: ERRORCODE_NOERROR 

 

Code Snippet 
// when finished free the pointer 
if (vmeFree(ID) != ERRORCODE_NOERROR) 
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    return; 

3.2  VME Interupt Functions  

 

3.2.1  vmeintAlloc  

  

Syntax: unsigned long vmeintAlloc(ID, Level, Vector) 

Function: This function creates an “interrupt object” for the the specified level and vector. It returns a user-

mapped pointer to that allocated “interrupt object” to be used in other functions. 
Parameters Type Description 
ID unsigned long* ID of allocated interrupt 

Level unsigned char VMEbus interrupt level (1-7). 
Vector unsigned char VMEbus vector to look for (0-255). 

ExecutionFlag unsigned long Bit definitions that can be combined with the bitwise OR (|) operator for 
execution include: 
 
 

Bit Value Type Description 

0001b ALL_LEVELS Bit 0: All interrupt levels 

0010b ALL_VECTORS Bit 1: All interrupt vectors 

0100b RORA Bit 2: Release on Register Access 

1000b RELEASE_ON_WAIT Bit 3: Release on Wait 
 
These bits are off by default. 

Note: The RORA bit definition tells the driver interrupt manager that the interrupt source of this interrupt object 
must be cleared by the application. It is the responsibility of the application that created this object to explicitly 
re-enable the interrupt by calling the vmeintEnable function after it clears the interrupt source. The manager will 
keep track of all interrupt objects who have disabled this interrupt and not actually enable the interrupt until they 
have all called vmeintEnable.  
 
If the ISR receives an interrupt and there are no corresponding interrupt objects that were allocated for the level 
and vector, then the ISR will consider this a system failure and permanently disable that interrupt level. The user 
will be able to detect this condition by monitoring the error codes returned by vmeintWait and vmeintWaitEx. In 
this case they will return ERRORCODE_SYSTEMFAILURE. 

 
Return Codes: ERRORCODE_NOERROR, ERRORCODE_MEMORYALLOC, 

ERRORCODE_INVALIDPARM 

 

 

Code Snippet 
// Get a pointer to n interrupt object 
unsigned long ID; 
unsigned char Level = 1; 
unsigned char Vector = 1; 
if (vmeintAlloc(&ID, Level, Vector, RORA) != ERRORCODE_NOERROR) 
    return; 
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3.2.2  vmeintFree 

  

Syntax: unsigned long vmeintFree(ID) 

Function: Frees up the VMEbus interrupt object allocated by vmeintAlloc. 

 

 
Parameters Type Description 
ID unsigned long ID of allocated region to be freed. This is given by the 

vmeintAlloc function. 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

 

Code Snippet 
// when finished free the pointer 
if (vmeintFree(ID) != ERRORCODE_NOERROR) 
    return; 
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3.2.3  vmeintGenerate  

  

Syntax: unsigned long vmeintGenerate(Level, Vector) 

Function: Generates a VMEbus interrupt at the specified level and vector. 
Parameters Type Description 
Level unsigned char VMEbus interrupt level (1-7). 
Vector unsigned char Interrupt vector to be provided during the VMEbus IACK cycle. 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_TIMEOUT, ERRORCODE_INVALIDPARM 

 

Code Snippet 
// Generate an interrupt 
unsigned char Level = 1; 
unsigned char Vector = 1; 
if (vmeintGenerate(Level, Vector) != ERRORCODE_NOERROR) 
    return; 
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3.2.4  vmeintEnable 

  

Syntax: unsigned long vmeintEnable(ID) 

Function: Enables an interrupt object. The local VME interrupt source, which is assigned to the interrupt object, 

is enabled if all other interrupt objects with the same source are enabled. 

 
Parameters Type Description 
ID unsigned long ID of the interrupt object, given by vmeintAlloc. 

Note: The VME interrupt source will be enabled only if no other "interrupt objects" have the interrupt 
source disabled. 
 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

 

Code Snippet 
// Enable the interrupt object 
if (vmeintEnable(VMEIntID) != ERRORCODE_NOERROR) 
    return; 

 

3.2.5  vmeintDisable 

  

Syntax: unsigned long vmeintDisable(ID) 

Function: Disables the local VME interrupt source that is assigned to the interrupt object. 

 
Parameters Type Description 
ID unsigned long ID of the interrupt object, given by vmeintAlloc. 

Note: The interrupt object will be marked so that the local interrupt source cannot be enabled until 
vmeintEnable is called with this interrupt object ID. 
 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

 

Code Snippet 
// Disable the interrupt object 
if (vmeintDisable(VMEIntID) != ERRORCODE_NOERROR) 
    return; 
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3.2.6  vmeintWait 

  

Syntax: unsigned long vmeintWait(ID, Count, Timeout) 

Function: Waits for a VMEbus interrupt to occur within the specified time. 
Parameters Type Description 
ID unsigned long ID of the interrupt object given by vmeintAlloc. 
Count unsigned long* Indicates the number of interrupts, corresponding to the interrupt 

object, which have been acknowledged since the last execution of 
vmeintWait or vmeintWaitEx. 

Timeout unsigned long Amount of time, in milliseconds, to wait for the interrupt. Value of zero 
means to wait indefinitely for the interrupt. 

Note: The counter has limited meaning for interrupt objects that are allocated with ALL_LEVELS and/or 
          ALL_VECTORS as the interrupt source. The counter is tied to the object as a whole, not to each     
          individual vector/level. If the count value returned is greater than 1, there are interrupts whose level  
          and/or vector information cannot be determined. Interrupt objects that are allocated with a single  
          level/vector pair do not have this imitation. 
 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_TIMEOUT, ERRORCODE_INVALIDPARM 

 

Code Snippet 
// Wait on an interrupt object 
unsigned long Count = 0; 
if (vmeintWait(VMEIntID, &Count, 2000) != ERRORCODE_NOERROR) 
    return; 
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3.2.7  vmeintWaitEx 

  

Syntax: unsigned long vmeintWaitEx(ID, Level, Vector, Count, Timeout) 

Function: Waits for a VMEbus interrupt to occur within the specified time. It will return the VMEbus level and 

vector of the interrupt received. This is typically used for interrupt objects that were allocated with 

ALL_LEVELS and/or ALL_VECTORS. 

 
Parameters Type Description 
ID unsigned long ID of the interrupt object, given by vmeintAlloc. 
Level unsigned char* Indicates which VMEbus interrupt level caused the interrupt. 

Vector unsigned char* Indicates which VMEbus interrupt vector was retrieved. 

Count unsigned long Indicates the number of interrupts, corresponding to the interrupt 
object, which have been acknowledged since the last execution of 
vmeintWait or vmeintWaitEx. 

Timeout unsigned long Amount of time, in milliseconds, to wait for the interrupt. 
Value of zero means to wait indefinitely for the interrupt. 

Note: The counter has limited meaning for interrupt objects that are allocated with ALL_LEVELS and/or 
ALL_VECTORS as the interrupt source. The counter is tied to the object as a whole, not to each 
individual vector/level. If the count value returned is greater than 1, there are interrupts whose 
level and/or vector information cannot be determined. Interrupt objects that are allocated with a 
single level/vector pair do not have this limitation. 

 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM, ERROCODE_TIMEOUT 

 

Code Snippet 
// Wait on an interrupt setup for all levels or all vectors 
unsigned long Count = 0; 
unsigned char Vector = 0; 
unsigned char Level = 0; 
if (vmeintWaitEx(VMEIntID, &Level, &Vector, &Count, 2000) != ERRORCODE_NOERROR) 
    return; 
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3.3  DA (Dual Access) Functions 

3.3.1 daRead 

  

Syntax: unsigned long daRead(Source, Destination, Size, AccessFlag) 

Function: Reads a specified number of bytes of VMEbus memory that is mapped into dual-access memory. 

 
Parameters Type Description 
Source unsigned long Starting address from which to read within the specified VMEbus 

address space that is mapped to dual-access memory. 

Destination void* PC/AT destination address. 

Size unsigned long Number of bytes to read. 

AccessFlag unsigned long Bit definitions that can be combined with the bitwise OR (|) operator for 
VMEbus access configuration include: 

 Data Width: D8, D16, D32, D64 

 Address Space: SHORTIO, STANDARD, EXTENDED 

 Byte Order: XLITTLEENDIAN, XBIGENDIAN 

 Defaults are: D8, SHORTIO, XBIGENDIAN 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM, 

ERRORCODE_ODDBLOCKSIZE 

 

Code Snippet 
// An access choice is reading the dual-access memory directly 
unsigned long pDest; 
if (daRead(0x1000, &pDest, 4, D32|SHORTIO|XBIGENDIAN ) != ERRORCODE_NOERROR) 
    return; 

 

3.3.2 daWrite 

  

Syntax: unsigned long daWrite(Source, Destination, Size, AccessFlag) 

Function: Writes a specified number of bytes to VMEbus memory that is mapped into dual-access memory. 

 
Parameters Type Description 
Source void* PC/AT source address. 

Destination unsigned long Starting address from which to write within the specified VMEbus 
address space that is mapped into dual-access memory. 

Size unsigned long Number of bytes to write. 

AccessFlag unsigned long Bit definitions that can be combined with the bitwise OR (|) operator for 
VMEbus access configuration include: 

 Data Width: D8, D16, D32, D64 

 Address Space: SHORTIO, STANDARD, EXTENDED 

 Byte Order: XLITTLEENDIAN, XBIGENDIAN 

 Defaults are: D8, SHORTIO, XBIGENDIAN 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM, 

ERRORCODE_ODDBLOCKSIZE 

 

Code Snippet 
// write to the dual-access memory 
unsigned long dwValue = 0xFF01BBA1; 
if (daWrite(&dwValue, 0x1000, 4, D32|SHORTIO|XBIGENDIAN) != ERRORCODE_NOERROR) 
    return; 
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3.3.3 daAlloc 

  

Syntax: unsigned long daAlloc(ID, Region, Source, Size, AccessFlag) 

Function: Returns a user-mapped pointer to the VMEbus memory region that is mapped into dual-access 

memory. 

 
Parameters Type Description 
ID unsigned long PC/AT address to store the ID for the allocated region. 

Region void** PC/AT address to store the pointer to the allocated region. 

Source unsigned long Starting address within the specified VMEbus address space. 

Size unsigned long Number of bytes to allocate. 

AccessFlag unsigned long Bit definitions for VMEbus access configuration include: 

 Address Space: SHORTIO, STANDARD, EXTENDED 

 Default is: SHORTIO 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_MEMORYALLOC, 

ERRORCODE_INVALIDPARM 

 

Code Snippet 
unsigned long regID; 
void *pa; 
// Allocate pointer using STANDARD address to an 8 byte region 
if (daAlloc(&regID, &pa, 0x100000, 8, STANDARD) != ERRORCODE_NOERROR) 
    return; 

 

 

3.3.4 daFree 

  

Syntax: unsigned long daFree(ID) 

Function: Frees up the memory region allocated by daAlloc. 

 
Parameters Type Description 
ID unsigned long ID of allocated region to be freed. This is given by the 

daAlloc function. 

Return Codes: ERRORCODE_NOERROR 

 

Code Snippet 
// free the pointer 
daFree(regID); 
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3.4 Univ Functions  

3.4.1  univRead8  

  

Syntax: unsigned long univRead8(Source, Destination) 

Function: Returns an 8-bit value read from the configuration space of the TSI-148 device. 
Parameters Type Description 
Source unsigned short Register to access. 
Destination char* PC/AT destination address. 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

Code Snippet 
// read a byte register from the TSI-148 
unsigned char byteData = 0; 
if (univRead8(0x0300, &byteData) != ERRORCODE_NOERROR) 
    return; 

 

3.4.2  univRead16  

  

Syntax: unsigned long univRead16(Source, Destination) 

Function: Returns a 16-bit value read from the configuration space of the TSI-148 device. 
Parameters Type Description 
Source unsigned long Register to access. 
Destination short* PC/AT destination address. 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

Code Snippet 
// read a word register from the TSI-148 

unsigned short shortData = 0; 
if (univRead16(0x0300, &shortData) != ERRORCODE_NOERROR) 
     return; 

 

3.4.3  univRead32 

  

Syntax: unsigned long univRead32(Source, Destination) 

Function: Returns a 32-bit value read from the configuration space of the TSI-148 device. 
Parameters Type Description 
Source unsigned short Register to access. 
Destination long* PC/AT destination address. 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

Code Snippet 
// read a word register from the TSI-148 

unsigned short shortData = 0; 
if (univRead16(0x0300, &shortData) != ERRORCODE_NOERROR) 
     return; 
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3.4.4  univWrite8  

  

Syntax: unsigned long univWrite8(Value, Destination) 

Function: Writes an 8-bit value to the configuration space of the TSI-148 device. 
Parameters Type Description 
Value char Value to write. 
Destination unsigned short Register to write to. 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

Code Snippet 
// write a byte to the TSI-148 

byteData |= 0x02; 
if (univWrite8(byteData, 0x0300) != ERRORCODE_NOERROR) 
    return; 

3.4.5  univWrite16  

  

Syntax: unsigned long univWrite16(Value, Destination) 

Function: Writes a 16-bit value to the configuration space of the TSI-148 device. 
Parameters Type Description 
Value short Value to write. 
Destination unsigned short Register to write to. 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

Code Snippet 
// write a word to the TSI-148 

shortData |= 0x02; 
if (univWrite16(shortData, 0x0300) != ERRORCODE_NOERROR) 
    return; 

 

3.4.6  univWrite32  

  

Syntax: unsigned long univWrite32(Value, Destination) 

Function: Writes a 32-bit value to the configuration space of the TSI-148 device. 
Parameters Type Description 
Value Long Value to write. 
Destination unsigned short Register to write to. 

Return Codes: ERRORCODE_NOERROR, ERRORCODE_INVALIDPARM 

Code Snippet 
// write a word to the TSI-148 
longData |= 0x02; 
if (univWrite32(longData, 0x0300) != ERRORCODE_NOERROR) 
    return; 
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3.5 Return Codes  

 
Return Codes Value Definition 
ERRORCODE_NOERROR 0 The function executed successfully. 

ERRORCODE_GENERAL 1 The function did not execute successfully due to an 
error reported by the OS. 

ERRORCODE_NOTVMEOWNER 2 The necessary VMEbus master resources were not 
obtained prior to executing the function. 

ERRORCODE_BERR 3 The requested VMEbus transaction resulted in a 
bus error. 

ERRORCODE_MEMORYALLOC 4 The function did not execute successfully due to a 
memory allocation error. 

ERRORCODE_INVALIDPARM 5 The function did not execute successfully due to an 
invalid function parameter. 

ERRORCODE_INVALIDHANDLE 6 The function did not execute successfully due to an 
invalid handle. 

ERRORCODE_NOTCPUSUPPORTED 7 The function did not execute successfully because 
the required hardware functionality does not exist. 

ERRORCODE_ODDALIGNMENT 8 The function did not execute successfully because 
the hardware does not support unaligned 16- or 32-
bit transfers on the bus. 

ERRORCODE_TIMEOUT 9 The function did not execute successfully because 
the timeout period had expired. 

ERRORCODE_OWNERCOUNTEXCEEDED 10  

ERRORCODE_RESOURCEALLOC 11 The function did not execute successfully because 
the necessary resources are not available. 

ERRORCODE_ODDBLOCKSIZE 12 The function did not execute successfully because 
the block size was not a multiple of the data width. 

ERRORCODE_CANCELED 13 The vmeintWait[Ex] function was canceled because 
vmeintDisable was called.  

ERRORCODE_SYSTEMFAILURE 255 The function did not execute successfully due to a 
system failure. For example, vmeintWait will return 
this when the interrupt sources are turned off after 
receiving an interrupt for which there is no interrupt 
object allocated. 
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4.0 xVUMeter Software 

4.1 Overview 

 The xVUMeter Software was designed to allow customers to test VMEbus 

communications and functionality without having to write or compile any 

code. It also allows control of  LEDs as well as seeing the status of certain 

BIOS settings as well as the TSI-148 registers. Please launch the utility to 

access any of the functions below. 

4.2 Toolbar and Menus 

 The toolbar allows fast access to certain functions while the Menu system 

allows access to all functions not available on the main window.  

4.2.1 Toolbar 

 

  The following icons are available in the Toolbar. 

 

 
 

 - Save settings to the windows registry 

  - Load settings from a file 

- Save settings to a file 

  - Exit Application 

 

4.2.2 File Menu 

 The File Menu provides the same functions as the tool bar. 
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 4.2.3 Functions Menu 

 

 

4.2.4 Miscellaneous Menu 

 

 

 The Miscellaneous Menu provides the following 

 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Functions Menu represents most of the API Functions in a GUI 

environment.  This allows the user to debug VME functionality without 

having to write code. 
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4.3 Inbound Images Tab 

 

 
 

 There are three primary fields defined for each inbound image (see image 

below) :  

 

   1)  vme Starting Address  

   2)  vme Size 

   3)  vme Attributes  

 

Vme Starting Address and vme Size (in bytes) should be self-explanatory. The 

third field is a 32-bit Inbound Translation Attribute and is calculated as follows 

(derived from page 283 of the TSI-148 Manual). 
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32-bit Inbound Translation Attribute 

 

 
 As mentioned before, the Inbound Image is any local memory window 

configured to be accessible to other devices in the VMEbus. It is configured 

by using the Windows Registry.   In effect, the Inbound Images Tab allows a 

user to configure such Inbound Images without doing tedious calculations for 

attributes, etc. and then having to manually edit the Windows Registry 

afterwards. 

 

Bits Name Function 

31 EN Enable 

30:19 Reserved N/A 

18 TH Threshold 

17:16 VFS Virtual FIFO Size 
 

Bit Value FIFO Size 
Bytes 

Initial Read 
Bytes 

Subsequent 
Reads Bytes 

00b 64 64 32 

01b 128 128 64 

10b 256 256 128 

11b 512 512 256 
 

15 Reserved N/A 

14:12 2eSSTM 2eSSTM 
 

Bit Value 2eSST Mode 

000b SST160 

001b SST267 

010b SST320 
 

11 2eSSTB 2eSSTB 

10 2eSST 2eSST 

9 2eVME 2eVME 

8 MBLT MBLT 

7 BLT BLT 

6:4 AS Address Space 
 

Bit Value Address Space 

000b A16 

001b A24 

010b A32 

100b A64 
 

3 SUPR Supervisor 

2 NPRIV Non-privileged 

1 PGM Program 

0 DATA Data 
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4.4 Outbound Images 

 

 

 

 

  

 Outbound images are currently not implemented in this version  

of the driver or BSP. 
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4.5 GPIO Page 

 The GPIO page is a diagnostic utility to check the functionality of specific 

General Purpose Inputs/Outputs (GPIO) . 

 

4.5.1 User/Diag LEDs 

 

 The User/Diagnostics LEDs allow a user to test whether or not the User 

LEDs as well as the Pass/Fail LEDs are working. Right Click on an LED to 

change its current state.  Left Click to update the application with regards to 

its current state.  Please note that the SATA LED is not included here. 
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In the photo of a prototype VME-6400 below, we have the following LEDs 

from top to bottom: User LED  2, User LED 1, and User LED 0, Sata LED, 

Pass LED,  and the Fail.  

 

Also note that the Sata LED is not included in the Application software since 

it is independently controlled by the Sata bus.  
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4.5.2 General Purpose I/O 

 

 The General Purpose I/O LEDs are used to diagnose any exposed GPIO pins.  

Please note that you should only use this test if you have the correct RTM 

that exposes those particular pins.   

 

You can right click on a GPO (General Purpose Output) pin to change its 

state.  On the other hand, because of its very nature, you cannot right click 

and change the status of a GPI (General Purpose Input) pin since it simply 

reads the voltage coming into that pin. 
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4.5.3 BIOS Setup Settings 

 

 The BIOS Setup Settings allows you to see the status of specific settings that 

you define in BIOS.  All these settings are actually associated with specific 

GPIO pins. 

 

Please see the Acromag setup portion of your hardware manual to determine 

the meaning of each specific pin.  
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4.5 VME Functions  

 The VME Functions allow a master to read or write to a specified address on 

a slave device.  

 

Note: If you a experiencing problems reading or writing to a slave device, try 

doing DA Reads and DA Writes from the device first. 

4.5.1 VME Write 

 The VME Write window allows you to graphically write a specific number 

of bytes to a specified address on a slave device.  To do a VME write, please 

do the following: 

 

1. Select at least one option from Basic Options. 

 

2. Select a single option from VME Address Space. 

 

3. Select a single option from Data Width. 

 

4. Check any options you want to select from Data Transfer Cycles. 

 

5. Set the values for vme Address, vme Size and the value of each byte  

    in hexadecimal. 

 

6. Check the Refresh Rate box if you want to do continuous writes specifying  

    the gap between each write in milliseconds. 

 

7. Specify the increment value if you want the byte values to increment  

    for each subsequent write. 

 

8. Press <Write> to begin.  

 

    If you selected a refresh rate, uncheck to stop automatic writing. 
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4.5.2 VME Read 

 The VME Read window allows you to graphically read a specific number of 

bytes from a specified address on a slave device.  To do a VME read, please 

do the following: 

 

1. Select at least one option from Basic Options. 

 

2. Select a single option from VME Address Space. 

 

3. Select a single option from Data Width. 

 

4. Check any options you want to select from Data Transfer Cycles. 

 

5. Set the values for vme Address and vme Size. 

 

6. Check the Refresh Rate box if you want to do continuous reads specifying  

    the gap between reads in milliseconds. 

 

7. Press <Read> to begin.  

 

    If you selected a refresh rate, uncheck to stop continuous reads.. 
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4.5.3 VME Alloc/Free  

 The VME Alloc/Free window allows you to graphically test if allocating and 

freeing an address will work.  To do a VME Alloc/Feee, please do the 

following: 

 

1. Select at least one option from Basic Options. 

 

2. Select a single option from VME Address Space. 

 

3. Select a single option from Data Width. 

 

4. Check any options you want to select from Data Transfer Cycles. 

 

5. Set the values for vme Address and vme Size. 

 

6. Press <VME Alloc/Free> to begin.  

     

 

 
 

 

 If it successfully allocates and frees an address range, it should give a 

message similar to the one below: 
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4.5.4 VME System Reset  

 

 

 

  

   VME System Reset is not implemented in this version of the BSP. 
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4.6 VME Interrupt Functions  

4.6.1 VME Interrupt Generate  

 

 

 The VME Interrupt Generate window allows you to graphically test if 

generating a specific interrupt/vector will work.  To generate a VME 

interrupt, please do the following: 

 

1. Specify a vme interrupt from 1-7. 

 

2. Specify a vme vector from 1-255. 

 

3. Click  <VME Interrupt Generate> to begin.  

 

Please note that  the system will either wait until the interrupt is consumed   

by another device or your timeout value for your device is reached. 
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4.6.2 VME Interrupt Wait  

 

 The VME Interrupt Wait window allows you to graphically test if you can 

successfully read a generated interrupt.  To wait for a VME interrupt, please 

do the following: 

 

1. Specify a vme interrupt from 1-7 that you are waiting for. 

    Please note that this is only verified if you check vmeintWaitEx. 

 

2. Specify a vme vector from 1-255. 

    Please note that this is only verified if you check vmeintWaitEx. 

 

3. Specify the amount of time to wait for an interrupt. 

 

4. Click  <VME Interrupt Wait> to begin.  

 

Please note that the system will either wait until it sees a generated interrupt 

or the timeout value specified has expired. 
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4.7 DA Functions  

 The DA Functions allow a slave to read or write to a specified local address 

defined by its Inbound Images.  If you are having problems reading or 

writing to a slave device, one recommendation is to do DA Reads/Writes 

from the slave device to make sure it is not a problem with the slave. 

4.7.1 DA Write 

 The DA Write window allows you to graphically write a specific number of 

bytes to a specified address on a slave device.  To do a DA write, please do 

the following: 

 

1. Select at least one option from Basic Options. 

 

2. Select a single option from VME Address Space. 

 

3. Select a single option from Data Width. 

 

4. Check any options you want to select from Data Transfer Cycles. 

 

5. Set the values for vme Address, vme Size and the value of each byte  

    in hexadecimal. 

 

6. Check the Refresh Rate box if you want to do continuous writes specifying  

    the gap between each write in milliseconds. 

 

7. Specify the increment value if you want the byte values to increment  

    for each subsequent write. 

 

8. Press <Write> to begin.  

 

    If you selected a refresh rate, uncheck to stop automatic writing. 
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4.7.2 DA Read 

 

 The DA Read window allows you to graphically read a specific number of 

bytes from a specified address on a slave device.  To do a DA read, please do 

the following: 

 

1. Select at least one option from Basic Options. 

 

2. Select a single option from VME Address Space. 

 

3. Select a single option from Data Width. 

 

4. Check any options you want to select from Data Transfer Cycles. 

 

5. Set the values for vme Address and vme Size. 

 

6. Check the Refresh Rate box if you want to do continuous reads specifying  

    the gap between reads in milliseconds. 

 

7. Press <Read> to begin.  

 

    If you selected a refresh rate, uncheck to stop continuous reads.. 
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4.7.3 DA Alloc/Free 

 

 The DA Alloc/Free window allows you to graphically test if allocating and 

freeing an address will work.  To do a DA Alloc/Feee, please do the 

following: 

 

1. Select at least one option from Basic Options. 

 

2. Select a single option from VME Address Space. 

 

3. Select a single option from Data Width. 

 

4. Check any options you want to select from Data Transfer Cycles. 

 

5. Set the values for vme Address and vme Size. 

 

6. Press <DA Alloc/Free> to begin.  

     

 
 

 

 If it successfully allocates and frees an address range, it should give a 

message similar to the one below: 
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4.7 Universe Functions 

 This function either reads or writes values to and from the configuration 

space of the TSI-148.  The registers of the TSI-148 are documented in 

Chapter 10 of the TSI-148 PCI/X-to-VME Bus Bridge User’s Manual.  

Please note that you can effectively permanently disable your VME device 

when you modify register settings. 

 

4.7.1 Universe Read  

 

 The Universe Read window allows you to graphically test if you can 

successfully read a specific configuration space of the TSI-148.  To read, 

please do the following: 

 

1. Specify the Register Address. 

 

2. Specify the Data Width of the Address (8, 16, or 32-bit).. 

 

3. Check the refresh rate and modify the interval between read times. 

 

4. Click  <Read> to begin.  

 

If you checked refresh rate, unclick to stop any further readings. 

 

 

 
 

 

 Note, that the number of cycles and the overall time elapsed will be displayed 

at the top if you checked Refresh Rate. 
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4.7.2 Universe Write  

  

 

 The Universe Write window allows you to graphically test if you can 

successfully write a specific configuration space of the TSI-148.  Please note 

that you can effectively permanently disable your VME device when you 

modify register settings. To write, please do the following: 

 

1. Specify the Register Address. 

 

2. Specify the Data Width of the Address (8, 16, or 32-bit). 

 

3. Specify the value as an 8-bit, 16-bit, or 32-bit value  

    depending on what you selected above. 

 

3. Check the refresh rate and modify the interval between read times. 

 

4. Click  <Write> to begin.  

 

If you checked refresh rate, unclick Refresh Rate to stop any further readings. 
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4.8 Read TSI-148 Registers  

 

 This function reads or writes to four of the registers defined by the TSI-148 

specification.  Please note that you can effectively permanently disable your 

VME device when you modify any register settings. 

4.8.1 Command Status  

 

                                             
 

  

 The Status functionality in the Command Status register is used to record 

information for PCI/X bus related events while the command functionality in 

this register provides course control over the chips ability to generate and 

response to PCI/X cycles. Please see page 214 of the TSI-148 Manual for 

further details. 

 

 

 

Please see page 253 of the TSI-148 Manual for further detail with regards to 

the VME Bus Control Register. 
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4.8.2 VME Bus Control 
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4.8.3 VME Bus Status 

 

 

                                             
 

  

 Please see page 257 of the TSI-148 Manual for further details with regards to 

the VME Bus Status register. 
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4.8.4 VME Master Control 

 

 

 

                                               

 Please see page 257 of the TSI-148 Manual for further details with regards to 

the VME Master Control register. 
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4.8.5 PCI/X Control Status 

 

  

 The PCI/X Control Status Register (PCSR) contains the PCI/X bus 

configuration information captured from the PCI/X bus on the rising edge of 

the LRSTI_signal.  This information is used to define the mode, clock 

frequency, and bus width. Please see page 259 of the TSI-148 Manual for 

further details on this register. 

 

 



 Windows 7/8® DOCUMENTATION   VME BOARD SUPPORT PACKAGE  

  
 

Acromag, Inc. Tel: 248-295-0310 

     

      - 52 -                                   

http://www.acromag.com  

- 52 - www.acromag.com 

 

4.8.6 Interrupt Control Register  

 

 

  

 The Interrupt Control Register contains the PCI/X bus configuration 

information captured from the PCI/X bus on the rising edge of the 

LRSTI_signal.  This information is used to define the mode, clock frequency, 

and bus width. Please see page 259 of the TSI-148 Manual for further details 

on this register. 
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4.9 VME Test  

 
The VME Test is used internally by Acromag to test for stuck address and data bits.  This setup requires another 

VME board as well as extensive setup and is not meant for customers to use. 
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5.0   Revision History 

 

Release Date Version EGR/DOC Description of Revision 

11/07/2014 A BD Preliminary release. 

4/9/2015 B BD/ARP Initial release. 
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