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Interfacing a VXI-5526 VXI Interface Card to an ISA Card

INTRODUCTION

ICS'sVX1-5526 Interface Card has been designed so it
can interface virtually any user's circuit to the VXlbus. The
problem often encountered by designerswhen adapting all or
part of an existing I SA bus card schematic from a PC to the
VXlbusishow to make aquick connection to test the concept
and work out the programming problems prior to doing the
actual schematic and PC board. This application note shoes
how an I SA bus card can be quickly interfaced to the VX Ibus
using aV X1-5526 Interface Card. The approach describedin
thisapplicationnotecan beusedtointerfacevirtually any type
of abusbased card totheV XIbususing aV X1-5526 | nterface
Card.

PROBLEM DEFINITION

The problem in connecting an | SA bus compatible card
to the VXIbus with a VX1-5526 is the physical connections
and then the selection of the commands to control the card.
This application note deals with the hardware interconnect
problem and describes some guidelines for controlling the
card.

The solutions shown in this application note were de-
rived from our experiences in connecting a 488-PC2 GPIB
Controller Card to the VX1-5526 to debug DMA command
functionsbeforelaying out the PCB for theModel VV X1-5538
Dual GPIB Bus Controller Module.

HARDWARE INTERFACE

A block diagram of theV X1-5526 V X| Interface Card is
shown in Figure 1. The VXI-5526 provides the user with 32
static digital signals, a 386EX expansion bus and a serial
interface. The 386EX expansion bus includes a 16 bit wide
data bus, a 6 bit address bus, IOR and IOW signals plus an
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Figurel VXI-5526 Block Diagram

address strobe, DMA control signalsand two IRQ (interrupt)
inputs. The386EX'sexpansion bussignalsarevery similar to
those found on the PC ISA bus. The Chip Select signal,
SCS3#, is asserted whenever the expansion busis active and
is similar to the AEN/ signal on the ISA bus. VXI-5526
signals with The expansion bus can directly access 64 1/0
addresses between 300 Hex and 33F Hex. All of the VXI-
5526's User Interface signals are listed in Table 1.
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TABLE 1 VXI-5526 USER INTERFACE SIGNALS

Signal Pin No. Function Signal Pin No. Function
CH32 A22 bit D15 Most Significant bit SD11 A8
CH31 A23 bit D14 SD10 A9
CH30 A24 bit D13 SD9 A10
CH29 A25 bit D12 SD8 All
CH28 A26 bit D11 SD7 Al12
CH27 A27 bit D10 SD6 A13
CH26 A28 bit D9 SD5 Al4
CH25 A29 bit D8 SD4 A15
CH24 B21 bit D7 SD3 A16
CH23 B23 bit D6 SD2 Al7
CH22 B24 bit D5 SD1 A18
CH21 B25 bit D4 SDO A19 Expansion Data Bus - LSB
CH20 B26 bit D3
CH19 B27 bit D2 SAG B4 Expansion Bus Adressline
CH18 B28 bit D1 SA5 BS
CH17 B29 bit DO Least Significant bit SA4 B6
CH16 Cl4 bit D15 Most Significant bit SA3 B7
CH15 C15 bit D14 SA2 B8
CH14 C16 bit D13 SA1 B9 Expansion Bus Adressline - I1sb
CH13 C17 bit D12
CH12 C18 bit D11 CS3# B13 Expansion Bus Access strobe
CH11 C19 bit D10 |OR# B11 Read Strobe output
CH10 C20 bit D9 |OW# B10 Write Strobe output
CH9 c21 bit D8 - B17 spare
CH8 Cc22 bit D7 UASEL# B16 Upper VXI Address Select
CH7 C23 bit D6 IOCHRDY # c7
Ché C24 bit D5 10SC16# A20
CH5 C25 bit D4
CH4 C26 bit D3 DMAREQ B19 DMA Request input
CH3 c27 bit D2 DMAACK# B18 DMA Acknowledge output
CH2 C28 bit D1 TC B20 Terminal Count output
CH1 Cc29 bit DO Least Significant bit

IRQ6 B14 Interrupt input
EDR C5 External Data Ready input IRQ7 B15 Interrupt input
Inhibit# c4 Data Inhibit output SouT C13 Serial Data output
Strobett C3 Output Data Strobe output SIN C12 Serial Datainput
Clear# A21 Clear pulse output SRTSH C11 Request-to-send output
TTLTrigger# c8 Selected VX1lbus TTL Trigger line SCTSH C10 Clear-to-send input
CLK16 c32 16 MHz Clock output SDSR# 9 Data-set-ready input
CLK10 Cc6 V Xlbus 10 MHz clock signal
RDY LED# ca1 LED driver output vee BLC1 +5Vdc
ACCESS LED# C30 LED driver output 5.2V B3
FAILED LED# B30 LED driver output -2V A3
SYSFAIL LED# |  A30 LED driver output +12v A2
RESET SW# B32 Reset switch input -12v Al

+24V A32

. -24V A3l

SD15 A4 Expansion Data Bus - MSB GND B2,B12, Signal ground
SD14 A5 B22,B31,
SD13 A6 co
SD12 AT Notes: Signals enfling with an # afe low true.

The card to be interfaced is a Model 488-PC2 Card
whichisa8-bit ISA buscard. It usesthreel/O addresslines,
can transfer datawith DMA and can generate an interrupt on
aselected IRQ line. The 488-PC2's base addressis 2E1 and
it has eight 1/O registers at increments of 400 Hex.

Any buscard can bedirectly connected tothe V X1-5526
if ituses 16 or lessdatalinesand 64 or lessregister or I/O port
addresses. It doesn't matter whether the registerswere origi-
nally 1/0 mapped or memory mapped. When connectedtothe
VX1-5526, they will al be 1/0O mapped. All data lines are
directly connected to the VX 1-5526 datalines so that the | east

significant bits match. Any unused VX 1-5526 datalines can
beleft open. All buscard addressand control linesshould be
connected to a signal or voltage source. The card's static
addressand control signal linescan betied directly to Ground
or to Vcc through a pullup resistor to establish the card's
normal base address. The active address lines should be
connected to the VX 1-5526's address lines so that the lowest
active address line is connected to the VXI-5526's SA1
address line. Unused V X1-5526 address lines are left open.

In the case of ICS's 488-PC2 Card, the 488-PC2 Card
only usesthe lower eight datalines and 8 register addresses.
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488-PC2 VXI-5526

Signals  Pin# Pin#  Signals

D7 A2 Al2  SD7

D6 A3 Al3  SD6

D5 A4 Al4  SD5

D4 A5 Al5 SD4

D3 A6 Al6  SD3

D2 A7 Al7 SD2

D1 A8 Al8 SD1

DO All — A19 SDO

IORDY/ A10 —— C7 IOCHRDY

AEN/ A1l —— B13  SCS3#

Al5 Al6 —

Al4 Al7 —9

Al3 Al8 —¢

Al2 Al9 — B7 SA3

All A20 — B8 SA2

Al10 A21 — B9 SAl

A9 A22 —

A8 A23

A7 A24 —¢

A6 A25 —¢

A5 A26 —¢

Ad A27

A3 A28

A2 A29

Al A30 B12 GND

A0 A3l —6—AN\,— B1 VCC

Figure2 VXI-5526to 488-PC2 Connections

Therefore, only the lower eight VXI-5526 data lines are
connected to the 488-PC2's data lines. The remaining VXI-
5526 data lines are left open. To alow the VXI-5526 to
address the 488-PC2 registers, the three lower VXI1-5526
address lines are connected to the 488-PC2 register address
lines as shown in Figure 2. Because the 488-PC2's active
addressinputsdo not lineupwith the VX 1-5526 addresslines,
the difference in the address line values will be taken care of
during the programming phase by placing defines in the
header file. The 488-PC2's static addresslines are jumpered
toVccortogroundto createan addressof 2E1 Hex. TheV X1-
5526 chip select signal, SCS3#, isconnected tothe 488-PC2's
AEN/input. Onthel SA bus, the AEN/ signal isasserted when
the address bus is valid and is not being used for DMA data
transfers. The SCS3# signal on the V X1-5526 expansion bus
servesthe same purpose. Figure 2 showsthecompleted V X1-
5526 to 488-PC2 Card connections.

If DMA transfers were being implemented with Fast
Data Channels, the user should only assert DMA when
UASEL #isnot asserted to prevent bus conflicts. Once DMA
isasserted, it should be held on until DMAACK# isreceived.

TEST PROGRAM
There are several ways to program the VXI-5526 to

operate circuits or boards connected to the User's Interface.
Onemethod isto usethe V X1-5526's general command set to

control the User's Interface. This method uses word serial
messagessent totheV X 1-5526 fromthe Slot 0 Controller. An
example for this method will be shown when the commands
arefinalized.

A second method is to write a specia program for the
V X1-5526 that is run by the 386EX processor on the VXI-
5526 board. Thismethod isapplicableto userswiththeVXI-
5526 Firmware Development Kit. This second method was
used to test the DMA control lines with the 488-PC2 card.

PROGRAM DESCRIPTION

The DMA test program consisted of amain program, a
header file, and other routinesto initialize the 488-PC2 and
the 386EX processor. The main routine called the initializa-
tion functionsand then read switchesonthe488-PC2 cardto
branchto atestloop. Thedifferent test |oopswere sel ected by
setting the switches on the 488-PC2 card. These routines
performed DMA datatransfer teststovalidate DMA functions
that were being written for the VXI-5526 card. Figure 3
shows the main routine.

The header file, pc2_io.h, definesthe constants used by
theother routines. Inthiscase, the header fileissimilar to the
oneused in ICSsPC2 Clanguagelibrary. Inastandard 488-
PC2, theregister addressesarein 400 Hex increments starting
at Ox2E1. i.e. Ox2E1, Ox6E1, OAEL, etc. When the 488-PC2
cardisconnectedtotheV X1-5526, theregister addresseswere
redefined to bein 0x2 Hex increments starting at 0x300. i.e.
0x300, 0x302, 0x304 etc. Therelevant portion of the header
fileislistedin Figure4.

The VX1-5526 is designed for 16 bit data transfers and
each read or write on the expansion bus are performed asa 16
bit reads or writes. The user should take care when inputting
8 bit datato mask off the unused upper eight bitsbefore doing
any calculations on the input value. Eight bit output data
should always be justified to the least significant bit.

Contact ICS Electronics for a copy of the DMA test
program.

/* */
/* 5526 DMA Test */
/*  filename: dmatest.c */
/*  5526_CT DMA 0 initialization functions for DMA testing */
/* */
/* Created: 03/11/96 BG - */
/*  Revised: */
/* */
/*  Program sets up the 386EX, the 7210, and DMA channel

0, then */
/* puts itself into an infinite loop. */
/* */

Figure3 5526 DMA Test Main Routine
1/00



/* Includes */
#include <conio.h>
#include “80386ex.h”

/* Function declarations */

void Init. DMAO(unsigned char lo_byte, unsigned char hi_byte,
unsigned char mode);

void InitMemToMemDMA (void);

void Send_MemToMem(void);

void Init_CSU(void);

void init_7210(void);

short test_7210(void);

void Init. DMA_7210(void);

unsigned char *data, *comp;

void main(void)

{
/ / Local variables
short option,i;
unsigned char value;

Init_CSU(); / / Set up the intel 386 chip select unit

outpw (0x222,0x06); // If no error, Light Ready LED
value = 0x31;
i=0;
option = inpw(0x8620);
if (option & 0x02)
{
InitMemToMemDMA();
data = (unsigned char *)0x70000L;
for (i=0;i<=0xFF;i++)
*(data++)=i;
for (i=0;i<=0xFF;i++)
Send_MemToMem();
data = (unsigned char *)0x70000L;
comp = (unsigned char *)0x80000L;
i=0;
while(data++==comp++)
it++;
if(i==256)
outp(0x222,0x05);
else
outp(0x222,0x03);

/ /Read switches on board
/ /1f switch 2, do mem to mem xfr

}
else
if (option & 0x01)
{
Init_ DMAO(OxFF,0xFF,0x54); / / Initialize DMA
channel 0 to do 64K byte at 0x80000
init_7210(); / / Initialize 7210
Init. DMA_7210();
while (1) / /infinite loop
it++;

/ /1f switch 1, do continuous DMA

else / / other, xfr block and verify block xfr

// while(1)

// {
Init._ DMAO(0x05,0x00,0x44);
init_7210(); / / Initialize 7210
Init. DMA_7210();
while (!(inpw(DMASTS) & 0x01) )

Figure3 5526 DMA Test Main Routine (Cont'd)
ICS Electronics

7034 Commerce Circle, Pleasanton, CA 94588

;/ /Wait for Transfer complete
data = (unsigned char *)0x80000L;
while ( *(data++) == value++)

it++;
if (*(—data)==0x0A) && (i == 10))
outp(0x222,5);
else
outp(0x222,3);
for(i=0;i<20000;i++)
i=i;

/1 }

Figure3 5526 DMA Test Main Routine (Cont'd)

/* */
/* PC21/0O ADDRESSES */
/* */
/* Filename: pc2_io.h */
/* */
/* This file contains the I/ O addresses for the PC2 card or */
/* the VXI-554x VXI controllers */
/* Modified for use with 5526 DMA Testing, with DMA test
cable */
/* */
/* Created: 02/18/94 CB */
/* Modified: 03/19/96 */
/* */

/] GPIB registers (NEC 7210)
// Read Registers

#define Data_In 0x0300 // OR-Dataln

#define Int_Statl 0x0302  // IR - Interrupt Status 1
#define Int_Stat2 0x0304 // 2R - Interrupt Status 2
#define SPoll_Stat 0x0306  // 3R - Serial Poll Status
#define Addr_Stat 0x0308 // 4R - Address Status
#define Cmd_Pass 0x030A  // 5R - Command Pass
Through

#define Address_0 0x030C  // 6R - Address 0
#define Address_1 0x030E // 7R - Address 1

// Write Registers

#define Data_Out 0x0300 // OW - Data Out

#define Int_Mask1 0x0302 // 1W - Interrupt Mask 1
#define Int_Mask2 0x0304 //2W - Interrupt Mask 2
#define SPoll_Mode 0x0306  // 3W - Serial Poll Mode
#define Addr_Mode 0x0308 // 4W - Address Mode
#define Aux_Mode 0x030A  // 5W - Auxiliary Mode
#define Address01 0x030C // 6W - Address0/ 1
#define EOS_reg 0x030E // 7W - End of String
#define Cmd_Status 0x82el  // Read Only - Command

Line Status

Figure4 Portion of pc2-io.h Header File
(showing register defines)
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