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Using HP SICL with HP-IB

The HP-IB interface (Hewlett-Packard Interface Bus) is Hewlett-Packard’s
implementation of the IEEE 488.1 Bus. Other IEEE 488 versions include
GPIB (General Purpose Interface Bus) and IEEE Bus. GPIB and HP-IB are
both used in the discussions and examples in this chapter. The HP-1B
related SICL functions have the string GPIB embedded in the function
name.

This chapter explains how to use SICL to communicate over HP-IB. In
order to communicate over HP-1B, you must have loaded the HPIB fileset
during the system installation. See the HP I/O Libraries Installation and
Configuration Guide for HP-UX for information.

This chapter describes in detail how to open a communications session and
communicate with HP-IB devices, interfaces, or controllers. The example
programs shown in this chapter are also provided in the

[ opt/sicl/share/ exanpl es directory on HP-UX 10, or the

[ usr/pil/exanpl es directory on HP-UX 9.

This chapter contains the following sections:

® Creating a Communications Session with HP-1B
® Communicating with HP-1B Devices

¢ Communicating with HP-1B Interfaces

® Communicating with HP-IB Commanders

® Summary of HP-IB Specific Functions
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Creating a Communications Session
with HP-IB

Once you have determined that your HP-I1B system is setup and operating
correctly, you may want to start programming with the SICL functions.
First you must determine what type of communication session you need.
The three types of communications sessions are device, interface, and
commander.
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Communicating with HP-1B Devices

The device session allows you direct access to a device without worrying
about the type of interface to which it is connected. The specifics of the
interface are hidden from the user.

Addressing HP-1B Devices

To create a device session, specify either theinterfacesynbol i ¢ nane or
| ogi cal unit and a particular device’s address in the addr parameter of
the i open function. The interface synbol i ¢ nane and | ogi cal

uni t are defined during the system configuration. See the HP I/O
Libraries Installation and Configuration Guide for HP-UX for information
on these values.

The following are example HP-1B addresses for device sessions:

hpi b, 7 A device address corresponding to the device at
primary address 7 and symbolic name hpi b.

hpi b, 3, 2 A device address corresponding to the device at
primary address 3, secondary address 2, and
symbolic name hpi b.

hpi b, 9,0 A device address corresponding to the device at
primary address 9, secondary address 0, and
symbolic name hpi b.

The above examples use the default synbol i ¢ name specified during the
system configuration. If you want to change the name listed above, you
must also change the synbol i ¢ name orl ogi cal unit specified
during the configuration. The name used in your SICL program must match
the |l ogi cal unit orsynbol i ¢ nanme specified in the system
configuration. Other possible interface names are GPI B, gpi b, HPI B, etc.
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SICL supports both primary and secondary addressing on HP-IB interfaces.

Remember that the primary address must be between 0 and 30 and that the
secondary address must be between 0 and 30. The primary and secondary
addresses correspond to the HP-IB primary and secondary addresses.

If you are using an HP-1B Command M odule to communicate with VXI
devices, the secondary address must be specified to select a specific
instrument in the cardcage. Secondary addressesof 0, 1, 2, . . .31 correspond
to VXI instruments at logical addresses of 0, 8, 16, . . . 248, respectively.

Thefollowing is an example of opening a device session with an HP-IB
device at bus address 16:

I NST dnm
dmm = iopen ("hpib, 16");
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HP SICL Function Support with HP-1B Device Sessions

The following describes how some SICL functions are implemented for
HP-I1B device sessions.

iwite Causes all devices to untalk and unlisten. It then sends
this controller’s talk address followed by unlisten and then
the listen address of the corresponding device session.
Then it sends the data over the bus.

i read Causes all devices to untalk and unlisten. It sends an
unlisten, then sends this controller’s listen address
followed by the talk address of the corresponding device
session. Then it reads the data from the bus.

i readstb Performs a GPIB serial poll (SPOLL).

itrigger Performs an addressed GPIB group execute trigger
(GET).

i cl ear Performs a GPIB device clear (DCL) on the device
corresponding to this session.

There are no device-specific interrupts for the HP-IB interface.

HP-I1B device sessions support Service Reguests (SRQ). On the HP-IB
interface, when one device issues an SRQ, the library will inform all HP-IB
device sessions that have SRQ handlersinstalled. (Seei onsr q in Chapter
10.) Thisisan artifact of how HP-IB handles the SRQ line. Theinterface
cannot distinguish which device requested service. Therefore, the library
actsasif all devicesrequire service. Your SRQ handler can retrieve the
device’s status byte by using the i r eadst b function. Itis good practice to
ensure that a device isn’t requesting service before leaving the SRQ handler.
The easiest technique for this is to service all devices from one handler.

The data transfer functions work only when the HP-1B interface is the Active
Controller. Passing control to another HP-1B device causes the interface to
lose active control.
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HP-1B Device Session Example

The following example illustrates communicating with an HP-1B device
session. This example opens two HP-1B communications sessions with
V X1 devices (through a VX1 Command Module). Then ascan list is sent to
aswitch, and measurements are taken by the multimeter every time a switch

is closed.
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/* hpi bdev. c
Thi s exanpl e program sends a scan list to a switch and
whi | e | oopi ng cl oses channel s and t akes neasurenents. */
#i ncl ude <sicl.h>
#i ncl ude <stdio. h>

mai n()

{
I NST dvm
I NST sw,

doubl e res;
int i;

/* Print message and terninate on error */
ionerror (I_ERROR EXIT);

/* Open the multineter and switch sessions */
dvm = i open ("hpib,9,3");

sw = iopen ("hpib,9,14");

itimeout (dvm 10000);

itimeout (sw, 10000);

/*Set up trigger*/
iprintf (sw, "TRIG SOUR BUS\n");

/*Set up scan list*/
iprintf (sw, "SCAN (@00:103)\n");
iprintf (sw,"INIT\n");

for (i=1;i<=4;i++)
{
/* Take a neasurenent */
iprintf (dvm"MEAS: VOLT: DC?\ n");

/* Read the results */
i scanf (dvm "% f", &res);

/* Print the results */
printf ("Result is %\n",res);

/*Trigger to close channel */
iprintf (sw, "TRIG n");

/* Close the nmultinmeter and switch sessions */
iclose (dvm;
iclose (sw);
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Communicating with HP-1B Interfaces

Interface sessions allow you direct low-level control of the interface. You
must do all the bus maintenance for the interface. Thisalso impliesthat you
have considerable knowledge of the interface. Additionally, when using
interface sessions, you need to use interface specific functions. The use of
these functions means that the program can not be used on other interfaces
and, therefore, becomes | ess portable.

Addressing HP-IB Interfaces

To create an interface session on your HP-1B system, specify either the
interfacesynbol i ¢ nane orl ogi cal unit intheaddr parameter of
thei open function. Theinterfacesynbol i ¢ nane and| ogi cal

uni t aredefined during the system configuration. Seethe HP I/O
Libraries Installation and Configuration Guide for HP-UX for information
on these values.

The following are example HP-1B interface addresses:

hpi b An interface symbolic name.
hpi b2 An interface symbolic name.
7 An interface logical unit.

The above examples use the default synbol i ¢ nane specified during the
system configuration. If you want to change the name listed above, you
must also changethesynbol i ¢ name orl| ogi cal unit specified
during the configuration. The name used in your SICL program must match
thel ogi cal unit orsynbol i ¢ nanme specified in the system
configuration. Other possible interface names are GPI B, gpi b, HPI B,

| EEE488, etc.
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The following example opens ainterface session with the HP-IB interface:

I NST hpi b;
hpib = iopen ("hpib");

HP SICL Function Support with
HP-1B Interface Sessions

The following describes how some SICL functions are implemented for
HP-1B interface sessions.

iwite Sends the specified bytes directly to the interface without
performing any bus addressing. The i wri t e function
always clears the ATN line before sending any bytes, thus
ensuring that the GPIB interface sends the bytes as data,
not command bytes.

i read Reads the data directly from the interface without
performing any bus addressing.

itrigger Performsa GPIB group execute trigger (GET) without
additional addressing. This function should be used with
the i gpi bsendcnd to send an UNL followed by the
device addresses. This will allow the i t ri gger function
to be used to trigger multiple GPIB devices
simultaneously.

Passingthe | _TRI G_STDvalue to the i Xt ri g routine
also causes a broadcast GPIB group execute trigger
(GET). There are no other valid values for the ixtrig
function.

i cl ear Performs a GPIB interface clear (pulses IFC and REN),
which resets the interface.

HP-IB Interface There are specific interface session interrupts that can be used. See
Session i setintr inChapter 10 for information on the interface session interrupts.

Interrupts _ o _
There are no device specific interrupts for the HP-I1B interface.
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HP-IB interface sessions support Service Requests (SRQ). On the HP-IB
interface, when one device issues an SRQ, the library will inform all HP-IB
interface sessions that have SRQ handlersinstalled. (Seei onsr g in
Chapter 10.) It is good practice to ensure that a device isn’t requesting
service before leaving the SRQ handler. The easiest technique for this is to
service all devices from one handler.

HP-1B Interface Session Examples

The following example program is an ANSI C program that retrieves the
HP-IB interface bus status information and displays it for the user.
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/* hpibstatus.c

The foll owi ng exanpl e retri eves and di spl ays HPI B bus
status information. */

#i ncl ude <stdi o. h>
#i ncl ude <sicl. h>

mai n()

{
I NST id; /[* session id */
int rem /* renote enable */
int srq; /* service request */
i nt ndac; /* not data accepted */
int sysctlr; /* systemcontroller */
int actctlr; /* active controller */
int tal ker; /* tal ker */
int |istener; [* |istener */
i nt addr; /* bus address */

/* exit process if SICL error detected */
ionerror(l_ERROR EXIT);

/* open HPIB interface session */
id = iopen("hpib");
itimeout (id, 10000);

/* retrieve HPI B bus status */

i gpi bbusstatus(id, |_GPlIB BUS REM &rem;
i gpi bbusstatus(id, |_GPlIB BUS SRQ, &srq);
i gpi bbusstatus(id, |_GPlB_BUS_NDAC, &ndac) ;

I
I
i gpi bbusstatus(id, |_GPIB BUS SYSCTLR, &sysctlr);
i gpi bbusstatus(id, |I_GPIB BUS ACTCTLR, &actctlr);
i gpi bbusstatus(id, |_GPlIB _BUS TALKER, &t al ker) ;

i gpi bbusstatus(id, |_GPIB BUS LI STENER, &l i stener);
i gpi bbusstatus(id, |_GPIB BUS ADDR, &addr) ;

/* display bus status */

printf ("% 5s% 55% 55% 55% 5s% 5s5% 55% 5s\n", "REM,
"SRQ', "NDC', "SYS', "ACT", "TLK", "LTN', "ADDR');

printf("%d%d¥%d¥%d¥%d¥%d%d%%d\n", rem srq, ndac,
sysctlr, actctlr, talker, listener, addr);

return O;
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The following example program sets up two HP-1B instruments over an
interface session and has the instruments communicate with each other.

The 3 main parts of this program are as follows:

® Read the data from the scope (get _dat a).

® Print some statistics about the data (massage_dat a).
Have the scope send the data to a printer (pr i nt _dat a).

/* hpibintr.c
This programrequires a 54601A digitizing oscilloscope
or conpatible) and a printer capable of printing in HP
RASTER GRAPHI CS STANDARD (e.g. thinkjet).
This programwill tell the scope to take a reading on
channel 1, then send the data back to this program
Then sone sinple statistics about the data is printed.
The programthen tells the scope to send the data
directly to the printer, illustrating how the
controll er does not have to be directly involved in an
HPI B transaction. */

#include <stdio.h> [* used for printf() */
#i nclude <stdlib.h> /[/* used for exit() */
#i ncl ude <sicl.h> /* SICL header file */

/* defines */
#defi ne | NTF_ADDR "hpi b"
#def i ne SCOPE_ADDR | NTF_ADDR ", 7"

/* function prototypes */
void initialize (void);
voi d get_data (void);
voi d massage_data (void);
void print_data (void);
void cl eanup (void);

void srg_hdlr (INST id);

/* gl obal data */
float pre[10];

I NST scope;

INST intf;
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void main() {

}

i onerror (|l _ERROR EXIT);
scope = iopen( SCOPE_ADDR) ;
intf = iopen(lNTF_ADDR);

initialize();
get _data();
massage_dat a() ;
print_data();
cl eanup();

i cl ose(scope);
iclose(intf);

void initialize() {

}

/[* initialize the hpib interface and scope */
iclear(intf);

i ti meout (scope, 5000);

itimeout(intf, 5000);

i cl ear(scope);

igpibllo(intf);

void get _data() {

short readi ngs[5000];
i nt count;

/* setup scope to accept waveform data */
iprintf(scope, "*RST\n");
iprintf(scope, ":autoscale\n");

/* setup up the waveform source */
iprintf(scope, ":waveformformt word\n");

/* input waveform preanble to controller */
iprintf(scope, ":digitize channel 1\n");

i printf(scope, ":waveform preamble?\n");

i scanf (scope, "% 10f", pre);

/* command scope to send data */
iprintf(scope, ":waveformdata?\n");
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/* enter the data */

count = 5000;

i scanf (scope, "%twb\n", &count, readings);
printf ("received %l words\n", count);

}

voi d nassage_data() {
float vdiv;
float off;
float sdiv;
fl oat del ay;
char id_str[50];

vdiv =32 * pre[7];

of f = (128 - pre[9]) * pre[7] + pre[8];

sdiv = pre[2] * pre[4] [/ 10;

delay = (pre[2] / 2 - pre[6]) * pre[d4] + pre[5];

/* retrieve the scope’s ID string */
ipromptf(scope, "*IDN?\n", "%s', §d_str);

/* print the statistics about the data */
printf(""\nOscilloscope ID: %s\n", id_str);

printf(" - —————--—- Current settings -------———-—- \n"");
printf(" Volts/Div = %F V\n'", vdiv);

printf(” Offset = %f V\n"', off);

printf(” S/Div = %F S\n"", sdiv);

printf(” Delay = %Ff S\n"", delay);

}

void print_data(Q) {
unsigned char status;
char cmd[5];

/* tell the scope to SRQ on “operation complete”*/
iprintf(scope, "*SRE 32; *ESE 1\n'");

/* tell the scope to print */
iprintf(scope, ":print?; *OPC\n'");
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/* tell scopetotalk and printer tolisten. The listen
conmand is fornmed by adding 32 to the device address
of the device to be a listener. The talk commuand is
formed by adding 64 to the device address of the
device to be a tal ker */

cnd[ 0] = 63; /* 63 is unlisten */
crd[ 1] = 32+1; /* printer is at address 1, make it a |listener*/
cnd[ 2] = 64+7; /* scope is at address 7, nake it a tal ker*/

cnd[3] = °\0”; /* terminate the string */

igpibsendcmd(intf, cmd, 3);

/* set up our SRQ handler to be called when the scope
finishes printing */
ionsrqg(scope, srg_hdlr);

/* now, the ATN line must be set to FALSE */
igpibatnctl (intf, 0);

/* wait for SRQ before continuing program */
status = O;
while(status == 0) {
iwaithdlr(120000L);

/* make sure it was the scope requesting service */
ireadstb(scope, &status);
status &= 64;

}

/* clear the status byte so the scope can assert SRQ
again if needed. */
iprintf(scope, "*CLS\n");
}

void cleanup(Q {
/* give local control back to the scope */
ilocal(scope); }

void srqg_hdIr(INST id) {
/* this handler does nothing. we will use iwaithdlrQin
the code above to determine when the handler gets called. */

}
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Communicating with HP-1B Commanders

Commander sessions are intended for use on HP-IB interfaces that are not
active controller. Inthis mode, acomputer that is not the controller is acting
like adevice on the HP-IB bus. In acommander session, the data transfer
routines work only when the HP-IB interface is not active controller.

Addressing HP-1B Commanders

To create a commander session on your HP-IB interface, specify either the
interfacesynbol i ¢ nane orl ogi cal unit intheaddr parameter
followed by a comma and the string cndr inthei open function. The
interfacesynbol i ¢ nane and| ogi cal unit aredefined during the
system configuration. Seethe HP 1/O Libraries Installation and
Configuration Guide for HP-UX for information on these val ues.

The following are example HP-IB addresses for commander sessions:

hpi b, crdr A commander session with the hpi b symbolic name.
hpi b2, cndr A commander session with the hpi b2 symbolic name.

7, cdr A commander session with the interface at logical unit 7.

The above examples use the default synbol i ¢ namne specified during the
system configuration. If you want to change the name listed above, you
must also changethesynbol i ¢ name orl ogi cal unit specified
during the configuration. The name used in your SICL program must match
thel ogi cal unit orsynbol i ¢ nanme specified in the system
configuration. Other possible interface names are GPI B, gpi b, HPI B, etc.
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The following example opens a commander session the HP-IB interface:

I NST hpi b;
hpib = iopen ("hpib,cndr");

86 Chapter 4



Using HP SICL with HP-IB
Communicating with HP-IB Commanders

HP SICL Function Support with
HP-1B Commander Sessions

The following describes how some SICL functions are implemented for
HP-1B commander sessions.

iwite

i read

i setstb

If the interface has been addressed to talk, the data
is written directly to the interface. If the interface has
not been addressed to talk, it will wait to be
addressed to talk before writing the data.

If the interface has been addressed to listen, the
data is read directly from the interface. If the
interface has not been addressed to listen, it will wait
to be addressed to listen before reading the data.

Sets the status value that will be returned on a

I readst b call (i.e. when this device is Serial
Polled). Bit 6 of the status byte has a special
meaning. If bit 6 is set, the SRQ line will be set. If
bit 6 is clear, the SRQ line will be cleared.

HP-IB There are specific commander session interrupts that can be used. See
Commander j seti ntr inChapter 10 for information on the commander session

Session interrupts,
Interrupts

Chapter 4
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Summary of HP-IB Specific Functions

Note Usingthese HP-IB interface specific functions means that the program can
not be used on other interfaces and, therefore, becomes less portable.

SICL GPIB Functions

Function Name

igpibatnctl
igpibbusaddr|
igpibbusstatus
igpibgettldelay
igpibllo
igpibpassctl
igpibppoll
igpibppollconfig
igpibppollresp
igpibrenctl
igpibsendcmd
igpibsettldelay

Action

Setsor clearsthe ATN line

Change bus address

Return requested bus data

Retrieves the T1 delay setting on the GPIB interface
Setsbusin Local Lockout Mode

Passes active control to specified address
Performs a parallel poll on the bus
Configures device for PPOLL response
Sets PPOLL state

Setsor clears the REN line

Sends data with ATN line set

Setsthe T1 delay on the GPIB interface
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