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Limited Warranty

The information provided in this manual is believed to be correct, however fishcamp engineering
assumes no responsibility for errors contained within. The software programs are provided "as is" without
warranty of any kind, either expressed or implied.

No other warranty is expressed or implied. Fishcamp engineering shall not be liable or
responsible for any kind of damages, including direct, indirect, special, incidental, or consequential
damages, arising or resulting from its products, the use of its products, or the modification to its products.
The warranty set forth above is exclusive and in lieu of all others, oral or written, express or implied.

The information covered in this manual is subject to change without notice.
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Section 1 Introduction

The NBS-GPIB interface card was designed to have its driver code reside in
ROM resident on the card. The driver code delivered with the card contains an
extensive set of routines which compliment the hardware capabilities of the interface
card. Full talk/listener/controller capability is provided with most of the low level details
of programming for the GPIB interface handled by the routines of the driver.

The driver code conforms to the interface guide-lines set forth by Apple
Computer in Inside Macintosh for device drivers. All driver routine calls can be made
thru the Macintosh device manager thus assuring a high level of compatibility with
future releases of the Mac operating system.

Along with the NBS-GPIB card is included a PASCAL interface file which makes
the job of coding software for GPIB applications even easier.

This manual documents the software routines of the driver code as well as that
of the provided interface files. For further information regarding the IEEE-488
interface please refer to:

ANSI/IEEE Std 488.1-1987
and
ANSI/IEEE Std 488.2-1987.

Published by
The Institute of Electrical and Electronics Engineers, Inc
345 East 47th Street
New York, NY 10017

For further information regarding the TMS9914A GPIB controller chip used on
the NBS-GPIB card refer to the following documents:

TMS9914A General Purpose Interface Bus (GPIB) Controller Data Manual
and
TMS9914A GPIB Controller User's Guide

Published by
Texas Instruments
P.O. Box 1087
Richardson, Texas 75080




Section 2 Software Overview

Application programs written to take full advantage of the NBS-GPIB interface
card will be written in a hierarchical format. As can be seen in figure 2.1, most I/O calls
are made from the application to the PASCAL interface routine (or other language) for
the appropriate call. The PASCAL interface routine is the highest level interface
provided for the user with the NBS-GPIB card.

APPLICATION
INTERFACE OTHER
ROUTINE LANGUAGES
MACINTOSH
DEVICE
MANAGER
A .
- NBS-GPIB CARD !
! NBS-GPIB !
| DRIVER |
! CODE !
1 1
| I e R . R ' 1
1 1 1
- '+ NBS-GPIB |
! . HARDWARE ' |
I 1 X I
1 1
1 1

Figure 2.1 - Software Hierarchy

The interface routines take care of accepting/providing parameters from/to the
calling program in the most concise and understandable manor. Only the values
absolutely necessary for the proper functioning of the respective driver call are
included in the pass parameter list of the interface routines. The interface routine
further takes care of allocating temporary storage and setting up the parameters for




Section 2 Software Overview

calls to the driver code. These calls are all made thru the Macintosh device manager.
With the exception of the 'GpibOpen' and 'GpibClose' routines, all driver calls are
made with the device manager 'PBControl’ call.

As stated above, the application writer wishing to use the NBS-GPIB interface
card in the execution of his/her program will most likely want the utilize the PASCAL
glue routines provided on disk with the board. This is the easiest way of developing
software that uses the card because most of the work has been already done for the
user by the fishcamp people in writing the code for these routines. Most likely the user
would generate routines looking very similar to these if they had not been provided
with the card.

On a lower interface level, the routines can be called from any language
capable of calling the device manager routines of the Macintosh operating system.
The NBS-GPIB driver code has been written to conform to the guide-lines set forth by
Apple Computer for device drivers, and thus is compatible with many other
programming languages the user may wish to use. As long as the pass-parameter
conventions established by fishcamp engineering for the calls to the driver routines
are adhered to, the programmer should have little problem in using the card with other
languages. Please refer to the section on driver usage for information on calling the
routines thru the Macintosh device manger.

And lastly, the programmer can always by-pass any of the supplied software
routines and access the hardware directly. This may be desired when specialized
routines peculiar to an application are required or maybe when the user wants to
optimize the execution of a certain portion of code. This task will require a significant
amount of work to implement, as well as requiring the user to have a thorough
understanding of the architecture of the NBS-GPIB card. Every effort to provide the
pertinent information on the design of the card has been done in order to assist the
programmer in this task. Please reference the NBS-GPIB hardware reference manual
for information specific to the architecture of the card.




Section 3 NBS-GPIB Card Memory Map

The NBS-GPIB card is an 8-bit interface card with all hardware devices on the
card memory mapped to distinct memory locations in the NuBus address space. All
data accesses to/from the card are carried out over byte lane three of the NuBus
interface. This translates to MC68020 cpu memory accesses from the Mac Il with AO
and Al bits setto 1's.

The card maps the NuBus slot address space into five distinct sections:

* PROM

* RAM

» Configuration Latch

» TMS9914A controller registers
* Interrupt enable/disable latch

: NBS-GPIB -
, CARD :
1 1
! PROM '
1 1
1 1
1 1
: TMS9914A ;
NUB U 'S <t—p RAM CONTROLLER ~-— GPIB
: CHIP :
1 1
1 1
1 1
1 1
! INTERRUPT '
' ENABLE CONFIGURATION | !
; LATCH LATCH :
1 1
1 1
1 1

Figure 3.1 - NBS-GPIB Logical Devices.

The first section occupies the upper portion of the address space allocated to
the card in the NuBus slot address space and is used to address the contents of the
PROM containing the driver code for the card. This PROM has an 8K-byte total
capacity. The Mac operating system reads the driver code from this PROM into system
memory at reset time and then executes the code out of system memory from then on.
The PROM is usually never accessed after this.
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The second memory section of the card has a 2K-byte RAM buffer mapped to it.
The driver routine in the PROM of the card uses some of the memory locations at the
beginning of the RAM for local storage of variables used in execution of the driver
routines of the card. The remaining locations are not currently used and may be
accessed by the application programmer. Please refer to the driver source code listing
for information as to which locations are currently used.

The third memory device on the card is a configuration output latch used to set
some hardware lines necessary for operation of the NBS-GPIB card. The latch
occupies a single byte in the memory map and is a write-only hardware device. The
address of the configuration latch is defined as 'swaddr' in the include file for the
driver. The supplied driver code maintains a RAM image of the configuration latch in
order to be able to change the state of individual bits of the latch without affecting the
state of the other bits. Applications writing to this latch should be aware of this
because it can affect operation of the card at some time later when a driver routine
attempts to alter a configuration bit. To be safe the application should also update the
'swimage' memory location after each memory write to the configuration latch.

Only the three least significant bits of the configuration latch are used in the
hardware of the NBS-GPIB card. The two low order bits define the type of output
buffers used for the data lines of the GPIB port. The NBS-GPIB card can be configured
to have either three-state or open collector drivers on the GPIB data bus lines. Three-
state type of buffers allow faster data transfers over the interface, but have the
disadvantage of not being compatible with parallel-poll operations. During parallel-
poll operations, each configured device on the bus must drive one bit of the eight bit
data bus. Thus open collector drivers must be employed.

The design of the NBS-GPIB card also allows a hybrid mode of operation which
gives the interface the best of both types of buffer outputs. This third mode sets the
output buffers to their three-state output type except during parallel-poll operations,
during which time the buffers automatically switch to the open-collector type of driver.
After the parallel-poll operation completes, the buffers revert back to three-state
operation. This is the mode which the driver defaults to upon a call to the 'GpibOpen’
routine.

Bit 2 of the configuration latch defines whether or not the interface is configured
as the 'system controller' on the GPIB bus. This needs to be set in order to configure
the buffer which drives the control signals of the GPIB bus. In particular, it allows the
card ultimate control of the 'ren’' and 'ifc' lines of the bus.
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>— Qut put Buffer Type

System Control |l er

Not Used
Qut put Buffer Type:
Type Val ue |
open-col | ector 00
three-state 01
3-state with parallel poll 10

Figure 3.2 - Configuration Latch Bit Definition.

The fourth and most important block of memory addresses on the card map
directly to the 1/O registers of the TMS9914A GPIB controller chip used on the board.
The chips data bus lines D7-DO are mapped to the NuBus AD24-AD31 lines
respectively. For definitions of the bits of the controller chip's registers consult the
Texas Instrument's documentation on the device.

The last hardware device in the memory map is really two memory locations
used in conjunction with each other to set the state of the interrupt enable latch on the
card. The two locations are defined 'intenaddr' and 'intdisaddr' in the include file for
the driver. The hardware design of the card uses the state of the interrupt enable latch
to qualify any interrupts from the TMS9914A chip before passing them along to the
NuBus 'NMRQ' interface line. Thus, to utilize interrupt operation on the NBS-GPIB
card, the application must first set the appropriate bit in one of the two interrupt mask
registers of the TMS9914A controller chip in order to enable the interrupt condition to
be detected by the chip, and then secondly, set the interrupt enable latch in order to
pass the interrupt on to the MAC. Any access to 'intenaddr’ will enable interrupts from
the card. Similarly, any access to 'intdisaddr' will disable interrupts from the interface
card. The interrupt enable latch is always reset (interrupts disabled) after a power-up
or system reset of the MAC.
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PROM - 8K BYTES
RAM - 2K BYTES $FSO00 0003
| NTENADDR
| NTDI SADDR
SWADDR $FS08 0003
TVB9914A CHI P:
/' GPl BI NTO
GPl Bl NT1 $FS02 0013
GPl BADST
READ ONLY < oy paUsS
GPl BCVD
N\ GPl BDATAI N
/  GPl Bl NTMD $FS02 0003
GPI BI NTML
GPI BAUXCMVD
WRITE owy {  GPI BADIR $FS02 0007
GPI BSERPOL
GPI BPARPOL
GPI BDATAQUT
NOTE:

Only byte | ane-3 addresses used by card.

Figure 3.1 - NBS-GPIB Memory Map

Because only byte lane three of the NuBus interface is used on the card, only
every fourth memory location is valid in the NuBus address space. For instance, the
2K byte block of RAM is addressed starting at NuBus address $FS00 0003. The next
byte of RAM is located at address $FS00 0007. And so on thru the remaining
addresses. Application writers need to keep this in mind when writing the code for
their program.




Section 4 Driver Variable Definitions

Included on the disk that comes with the interface card is an 'include file' the
user may wish to use while writing programs which utilize the NBS-GPIB card. This
file defines certain data structures and constants which are used by the driver routine
for the card.

The 'GpibCtIBIK' structure is the single most important data type defined, in that
all information passed to or from the driver routines are passed in various fields of this
structure. This record is a 20 byte long data type with 7 distinct fields within it used.
The format of 'GpibCtIBIK' is:

Qi b1 B k = RECORD
csVar: | NTEGER, { general purpose word has call specific
data. Refer to control call desired
for variable definition. }
csFl ag: | NTEGER, { general purpose word has call specific
data. Refer to control call desired
for variable definition. }

csStat us: | NTEGER, { call returned status information }
csError: | NTEGER, { call returned error information }
csCount : LONG NT; { max characters to be inputted fromthe

bus or the exact nunber of bytes to be sent
out over the bus. For all operations,
the actual nunber of bytes received or
transmtted will be returned in this val ue}
csDat aBuf : Ptr; { used for actual data to/fromthe driver }
csAddr Li st : Ptr; { pointer to a list of valid GPIB addresses
of devices which will be partaking in the
following transaction. List will contain
val id addresses termnated by the first
non-val i d address for Listeners. For
tal kers there can only be one so only
the byte pointed to is valid and no
termnator is needed. Not used for 'Send
command' . }
END,

Figure 4.1 - GpibCtIBIk Structure Definition.

Before calling the driver the application must first set the fields of the GpibCtIBlk
correctly for the particular driver routine it is about to call. Each driver routine expects
certain parameters in the various fields of the GpibCtIBIk. Not all of the fields are used
at all times. Refer to the 'Driver Functions Interface' section of this manual for specifics
about the field definitions for the driver function of interest.

Two fields within the GpibCitlBlk always have a consistent definition across the
driver routines and are used to return error and status codes back to the calling
program. These variables are the .csError and the .csStatus fields of the record.
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The .csError field of the GbibCtIBIk structure is a 2 byte word used to return error
code words about the operation of the driver routine during its execution. The
following error codes have been defined for the current version of the driver:

* Control call Error codes returned in 'csError'

ctl NoErr EQU $0000 ; default error code for control calls
ctl Ti meEQU $0001 ; timeout over GPlIB buss

ct | Baddr EQU $0002 ; bad devi ce address

ctl UnkErr EQU $0003 ;unknown error

ctI N nChg EQU $0004 ; interface not controller in charge
ctlInChg EQU $0005 ; interface not configured as device

Normal execution of a driver routine will return the ctINoErr error code and the
application should invoke its error recovery handler if the driver returns anything but
this value. The ctlTime code usually signifies that there is some problem over the
GPIB bus. This can happen if the application is trying to address a device which is not
currently connected to the GPIB bus or is malfunctioning is some way. Refer to the
'SetTimot' driver function call for more information about timeouts.

Many routines of the driver are intended to be called when the interface is
configured as a GPIB controller or a GPIB device, but not both. Exceptions do exist
such as the routines which set the EOS character or which actually set-up the interface
for operation as a GPIB controller. When routines expect to be configured a certain
way, they check the current configuration of the interface card before execution of the
driver routine. The two error codes ctINinChg and ctlinChg signify that the interface
was not properly configured for the type of driver routine called at the time of the error.
When this happens, the routine will simply return with the error code set without
completing execution of the routine.

Upon completion of driver routine calls, a status word is also returned along
with the .csError word just described. The .csStatus field of the GbibCtIBIk structure is
a 2 byte word used to return status bits about the operation of the driver routine during
its execution. Each bit within the .csStatus word has been defined to signify a
particular status condition. Figure 4.2 shows the status bits that have been defined for
the current version of the driver.
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GpibCtIBIk.csStatus Word:

BI TS
[(5T14]13]12]11]10] 91817161514 13]212110]
L NOT USED
NOT USED
NOT USED
NOT USED
NOT USED
CONTROLLER
NOT USED
NOT USED
COWPLETE
COUNT
NOT USED
NOT USED
NOT USED
ECs/ EA
TI MEQUT
ERRCR
Figure 4.2 - GpibCtIBlk.csStatus Bit Definitions.

These bit definitions are defined in the include file as constants:

* Status bit codes returned in 'csStatus'

stErr EQU $8000 ; error occurred during call

stTime EQU $4000 ; timeout occurred during call

st End EQU $2000 ; END or ECS occurred during operation

st Ont EQU $0200 ; 1/ O operation buffer size reached

st Onpl t EQU $0100 ; 1/ O operation conpleted during call

stdc EQU $0020 ; interface controller in charge

Bit 15 of the .csStatus field signifies that an error occurred during the execution of the
driver call. It will always be accompanied by an error code of non-zero in the .csError
field of the record. The other bits of the status word give the user more detailed
information about the execution of the driver call and usually do not indicate error
conditions.

10



Section 5 Cookbook

All calls to the driver routines should be made thru the Device Manager of the
Macintosh operating system. Consult the Inside Macintosh documentation for more
specific information about device driver calls.

In order to make any calls to the driver of the NBS-GPIB card, or any driver for
that matter, the driver must first be opened. The driver may be opened by calling the
'‘OpenSlot' function call of the Macintosh slot manager. Refer to the 'GpibOpen'
function call documented in the 'Driver Functions Interface' section of this manual for
more information. The call to open the driver will return a driver reference number
which must be used for all subsequent calls to the driver.

All other calls to the NBS-GPIB driver, with the exception of the open and close
calls, are made via device manager 'Control' calls. The driver does not support
'Prime’ or 'Status’ calls. The standard way of calling the Control call routine of a
device driver is made with a call to the Device Manager 'Control' function or the lower
level 'PBControl' function. The PASCAL interface routines supplied uses the
‘PBControl’ routine.

In either case the application must first set up the 'GpibCtIBIk' record as defined
in the previous section of this manual. Then, a pointer to the GpibCtIBlk is passed in
the first four bytes of a ParamBlockRec.csParam field. Finally, the PBControl call is
made by using the driver reference number and a pointer to the ParamBlockRec as
pass parameters. The NBS-GPIB driver only supports synchronous calls so the
‘async' parameter should always be set to FALSE.

All driver control calls are made this way. The only difference is the
ParamBlockRec.csCode parameter used and the way the GpibCtlIBlk record is set up.
The ParamBlockRec.csCode field should be set to the number of the particular control
call being made.

11
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Cookbook

The NBS-GPIB driver only supports the following .csCode values:

Val ueDriver routine
0 Contlnit;
1 Killlo;

2 RenEtnabl e;
3 Local ;

4 1 fc;

5 Set Eos;

6 Set MyAddr ;
7 Trig;

8 Devd r;

9 PpEnabl e;
10 PpDi sabl e;
11 PpUConfi g;
12 CPar Pol | ;
13 CSer Pol | ;
14 CRev;

15 CSend;

16 SendCnd;
17 NCont I nit;
18 CXfer;

19 CPassCntrl ;
20 CRcvCntrl ;
21 Rev;

22 Send;

23 Enl nter;
24 Set Qut ;

25 Read;

26 Wite;

27 NewTi nout ;

The way the GpibCtIBlk is set up is determined by the particular driver routine
being called. Each driver routine documents these values in the 'Driver Functions
Interface’ section of this manual.

Finally, after all calls to the driver have been made, the driver must be closed.

This is done with the 'CloseDriver' function call.

The reader should refer to the PASCAL interface file source code listing for
examples of what was just described.

12
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NBS-GPIB Driver Routines

N

Application I
PP PBControl Call NBS-GPIB Hardware

AN

GpibCtiBlk
AN

ParamBlockRec

Open Driver

For Each Driver Call Made:
Set up GpibCtIBIk
Set up ParamBlockRec
Put Pointer to GpibCtIBlk in ParamBlockRec.csParam
Call PBControl

Close Driver

Figure 5.1 - Driver call method.

13



Section 6

Driver Functions Interface

Contlinit Initialize interface as GPIB Controller Contlnit
Purpose: This call is used to set up the NBS-GPIB card as the controller in
charge of the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
paranBl ock.i oRef Num - val ue returned from' Qi bCpen' call
par anBl ock. csCode - '0" for this call
Output:
gpi b& 1 Bl k.csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Detalls: Application programs must call this routine to initialize the card to
perform as the controller in charge of the GPIB bus before calling any of
the routines designated for use by a GPIB controller.
Contlnit:
Set flag as 'controller' in |ocal storage
| ssue software reset to TMS9914 chip
Disable all interrupt mask bits
Wite address from|local storage to TM59914 chip
Set fast T1 node
Set 3-state GPIB drivers
Set 'systemcontroller' bit
Cl ear software reset to TMS9914 chip
Send 'interface clear' for 1 ns
Turn on the GPIB 'REN |ine
Example:

VAR

BEG N

err: CsErr;

par anBl ock: Par anBl ockRec;

nyQi ba | Bl k: Qi ba | Bl k;

ref Num | NTECER,

par amAddr : LONG NT;

nySt at us: | NTECER,

nyError: | NTECER,

{ first set up the driver's control call paraneters }

nyQoi b& | Bl k. csVar : = 0; { not used }

nyQoi b& | B k. csFl ag : = 0; { not used }

nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQi bQ& | Bl k. csError := 0; { a return val ue }
nyQoi b& | Bl k. csCount : = 0; { not used }

nyQi b | Bl k. csDat aBuf := NL; { not used }

ny@i b | Bl k. csAddrList := NL; { not used }

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bQpen' call }

14



par anBl ock. csCode : = 0; { for "Contlnit" }
paramAddr := LONG NT( @yQi b& | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] := LoWrd(paranmAddr);

par anBl ock. csParanj 0] := H Wrd(paramAddr);

err := PBControl (@aranBl ock, FALSE);

nyStatus : = nyQi bQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bQ | Bl k. csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bQ | Bl k. csStat us and

nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' GibQen'.}

END,

15
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CParPoll Conduct a Parallel Poll CParPoll
Purpose: This call is used to conduct a parallel poll over the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
par anBl ock. i oRef Num - val ue returned from' Qi bQpen' call
par anBl ock. csCode - '12" for this call
Output:
gpi b& | Bl k. csVar - parallel poll response byte
gpi b1 Bl k.csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Details: Application programs call this routine to conduct a parallel poll over the
GPIB bus. The driver will wait approximately 125 uS for a response
from all devices on the GPIB bus to be returned and then return the
response in the low byte of gpibCtiBlk.csVar back to the calling
program. This call should only be made if the NBS-GPIB card is the
controller in charge of the GPIB bus.
CPar Pol | :
Send ' RPP' conmand to TMS9914 chip
Del ay 125 uS
Read poll response byte
Send ' RPPCLR comand to TMS9914 chip
Example:

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ 1 B k: Qi bQ | Bl k;
par anmAddr : LONG NT;
ref Num | NTEGER,
nySt at us: | NTECER,
nyError: | NTECER,
pol | Response: signedByte;
BEG N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
ny@i b& | Bl k. csFl ag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
ny@i b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }

{ now set up the device nanager's control call paraneters }

par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 12; { for "CParPol "' }
paramAddr : = LONG NT( @yQi b | Bl k) ; { address of GPIB parans }

16




par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

LoVer d( par anAddr) ;
H Vor d( par anAddr) ;

err := PBControl (@aranBl ock, FALSE);

nyStatus := nyQi bCQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bCIB k.csError; { driver's result code }
pol | Response : = si gnedByt e(nyQoi b& | Bl k. csVar) ; { result of poll }

{ The parallel poll response byte will be returned in the | ow byte of

"nyQoi bQ | Bl k.csVar'. The success of the device manager call is returned in
"err'. The driver's status and result codes are returned in

ny@i bQ | Bl k. csStatus and nyQoi bQ | Bl k. csError respectively. The driver
reference nunber used is that which was returned by the call to ' GibQpen'.}
END,

17
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CPassCntrl Pass Control CPassCntrl
Purpose: This call is used to pass the function of active controller to another
device on the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi bQ I Bl k. csAddrList - pointer to new control | er address
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - 19" for this call
Output:
gpi b | Bl k. csSt at us - call return status infornation
gpi b& | Bl k. csError - call return error code
Details: Application programs call this routine when they are currently the active

controller of the GPIB bus and they wish to relinquish control of the bus
to another device. The specified device will then be the active
controller, if the handoff goes well, after the return from this call.
Normally some software protocol is set up to inform the new controller
to expect the transfer of control. Itis assumed also that the specified
device has the capability to perform as a controller of the GPIB bus.
The routine will return the 'ctINinChg' error code if the board is not
currently the active controller of the GPIB bus. See the 'CRcvCntrl’
function for information on receiving control.

The calling program must pass a pointer to a talker address of the
device it wishes to pass control to. This address should be a byte
corresponding to a valid GPIB talker address in the range of 0x40 to
Ox5e. The routine returns the 'ctiBaddr' error code if the value is not a
valid talker address or the caller specified the address of the interface
itself (MTA).

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
‘timot' parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
accepted over the GPIB bus. If the byte is not accepted after 'timot’
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctiTime' error result to the calling program.
This should prevent most programs from 'hanging' if there is some
failure on the GPIB bus.
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Example:

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

CPassCntr|

Get tal ker address
| F address is in range 0x40 to Ox5e and is not 'MIA" THEN
Send ' TCT' command over the GPIB bus
Wait for conmmand to be accepted
Send ' RLC command to TMS9914 chip
Clear 'amcontroller' flag in |ocal storage
END I F valid tal ker address

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | B k: i bQ | Bl k;
par amAddr : LONG NT;
ref Num | NTECER,
nySt at us: | NTECER,
nyError: | NTECER,
tal ker: St r 255; { the new control ler }
BEG N
{ first set up the tal ker address. This is a pointer to an address
of the device we wish to pass control to. Renenber that
tal ker addresses are offset by + 0x40 in the | EEE-488 worl d.
Later we will pass a pointer to the address by using the
@al ker[1] norencl ature. Renenber that in the PASCAL | anguage
the first byte of a string is the string | ength paraneter and
that it is the second byte which is the real first character of
the string. }
talker:="'U; { tal ker address '21' }
{ next, set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFlag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := @al ker[1]; { pointer to tal ker }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 19; { for 'CPassOntrl' call }
paranmAddr = LONGA NT( @yQi bC | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par anmAddr) ;
par anBl ock. csParanf 0] := H Wr d( par amAddr) ;
err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bCQ | Bl k. csSt at us; { interface's status }
nyError := nyQui bQ | Bl k. csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQui bQ | Bl k. csStatus and

nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that

whi ch was returned by the call to ' Gi bCpen'.}
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Section 6

Driver Functions Interface

CRcv Controller Receive Data CRcv
Purpose: This call is used to allow the controller to receive data from a device on
the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csDat aBuf - pointer to receive data buffer
gpi b& 1 Bl k. csAddrList - pointer to tal ker address
gpi b | Bl k. csCount - maxi mum nunber of bytes to receive
gpi b& | Bl k. csFl ag - '"look for ECS character' flag
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - "14" for this call
Output:
gpi b& | Bl k. csDat aBuf - receive data
gpi b& | Bl k. csCount - actual nunber of bytes received
gpi bQ | Bl k. csSt at us - call return status information
gpi b& | Bl k. csError - call return error code
Detalls: Application programs call this routine to allow the controller to receive

data from a device on the GPIB bus. The driver routine will take care of
all of the GPIB bus addressing in order to initiate the actual data
transfer.

The calling program must pass a pointer to a talker address of the
device it wishes to receive data from in the gpi bCt | Bl k. csAddr Li st field.
This address must be a valid GPIB talker address in the range of 0x40
to Ox5e. Only one GPIB talker can be specified.

It is the responsibility of the calling program to allocate the buffer space
used to hold the receive characters. A pointer to the first byte of this
buffer should be passed in the gpi bt Bl k. csDat aBuf field. Enough
space to hold gpi bCt 1 Bl k. csCount characters should be allocated for
the buffer. The driver will terminate the data transfer when this
maximum character count has been received if the transfer is not
terminated earlier by some other condition. This is usually not the
normal way a GPIB data transfer terminates however and will probably
leave the talker in a strange state which may later have to be cleared by
the controller. The gpi bCtIBI k. csCount parameter is a longword
variable which is used to return to the calling program the actual
number of characters received during the current transaction.

During normal data transfers, the receive operation is terminated when
the EOI line is driven by the talker during a data byte transfer. It is also
possible to terminate on the occurrence of a particular byte in the data
stream. This byte is called the EOS character and is specified to the
driver by a call to the 'SetEos' control call. The calling program must
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set the gpi bt 1 Bl k. csFl ag parameter to a non-zero value in order to
enable termination on the EOS character, otherwise no data checking
will occur.

During the execution of this call, the driver will attempt to detect if there
is no-response from the talker on the bus. This can happen if the
device's address is not properly set or the instrument is malfunctioning
in some way. It does this by using the value of the 'timot' parameter
described in another portion of this manual. Whenever the driver is
attempting to receive a data byte over the bus it will enter a loop which
verifies whether or not the data byte has been sent over the GPIB bus.
If the byte is not sent after 'timot' number of passes thru the check loop,
the operation will terminate and the driver will return the 'ctITime' error
result to the calling program. This should prevent most programs from
'hanging' if there is some failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

CRcv:
Set pointer to input buffer
Set pointer to tal ker address
IF valid tal ker address
Qut put tal ker address over GPIB bus
Send ' UNL' command over GPI B bus
Make ourselves the listener on the GPIB bus
Send ' HDFA' command to TMS9914 chip
Send 'LON command to TMS9914 chip
Send ' GTS' comand to TMS9914 chip
While still receiving data
Wait for data byte from GPIB bus
If byte has EO with it
CGet data byte from GPI B bus
Store byte in buffer
I ncrement character count
Flag EQ received in .csStatus field
Send ' TCS command to TMS9914 chip
Send ' RDHF' command to TMS9914 chip
Send ' HDACLR comand to TMS9914 chip
Put character count in .csCount field
Return to caller
End if byte had EO with it
Else if byte did not have EO with it
Get data byte from GPI B bus
Store data byte in buffer
I ncrenent data buffer pointer
I ncrenment character count
If we should be checking for EOS character
If this byte was the EOS character
Flag EQ received in .csStatus
Send ' TCS' comand to TMS9914
Send ' RDHF' conmmand to TMS9914
Send ' HDACLR cnd to TMS9914
Put char count in .csCount
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Example:

Return to caller

End if this was the ECS character

End if we are checking for ECS character

If max buffer size reached
Flag buffer size hit in .csStatus
Send ' TCS' conmand to TMS9914 chip
Send ' RDHF' command to TMS9914 chip
Send ' HDACLR conmand to TMS9914
Put character count in .csCount
Return to caller

End i f max buffer size reached

Send ' RDHF' command to TMS9914 chip

End if byte did not have EO with it
End While still receiving data

End |If valid tal ker address

VAR

err: CBErr;

par anBl ock: Par anBl ockRec;

nyQi b& | Bl k: i b& | Bl k;

par amAddr : LONG NT;

ref Num | NTECER,

nySt at us: | NTECER,

nyError: | NTECER,

astr: Str 255;

byt eOnt : LONG NT; { data count }

dat aBuf f er: Handl e; { Rx data goes here }
BEG N

{ first set up the tal ker address. This is the address of the device

we wish to receive data from Renenber that tal ker addresses
are offset by + Ox40 in the | EEE-488 world. Only one tal ker
address can be specified. Later we will pass a pointer to the
tal ker by using the @Str[1] norencl ature. }

astr:="H; { talker at address '8 }
{ next allocate space for the receive data buffer. }
byteCnt : = 1000; { max chars to receive }
dat aBuf fer : = NewHandl e(bytent); { reserve nenory for data }
I F (dataBuffer <> NL) THEN { if we have enough nenory }
BEG N
H_ock(dat aBuf fer); { l'ock the nenory bl ock

during 1/O operation }

{ next set up the driver's control call paranmeters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQi b& | Bl k. csFl ag : = 1; { check for ECS character }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
{
N~

nyGoi bQ | Bl k. csCount : = byt eQnt max buffer size }
nyQoi b& | Bl k. csDat aBuf : = dataBuffer”; { the input buffer }
nyQoi b& | Bl k. csAddrList := @Str[1]; { the device address }

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 14; { for '"CRev' call }
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paranmAddr := LONG NT(@yQi b | Bl k) ; { address of GPI B parans }
par anBl ock. csParanf 1] : = LoWr d( par anmAddr);
par anBl ock. csParanf 0] := H Wrd(paranmAddr);

err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQibQl Bl k.csStatus; { interface's status }
nyError := nyQi bC | Bl k. csError; { driver's result code }

Hunl ock(dat aBuffer); { no nore need to | ock }
END { if databuffer allocated }

{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQi bQ| Bl k. csStatus and

nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' QibCpen'. The data will be placed in
dat aBuffer and ' nyQi bCt | Bl k. csCount' will contain the actual nunber of
characters transferred into the dataBuffer. }

END;
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Section 6

Driver Functions Interface

CRcvCntrl Receive Control CRcvCntrl
Purpose: This call is used to receive control from the currently active controller on
the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - '20" for this call
Output:
gpi bQ | Bl k. csSt at us - call return status information
gpi b& | Bl k. csError - call return error code
Detalls: An application program calls this routine when it is expecting control to

be relinquished to it from the currently active controller on the GPIB bus.
The local interface will then be the active controller, if the handoff goes
well, after the return from this call. Normally some software protocol is
set up to inform the local device to expect the transfer of control. The
routine will return the 'ctlinChg' error code if the board is currently the
active controller of the GPIB bus. See the 'CPassCntrl' function for
more information on transferring control.

The calling program must have enabled 'DAC' holdoffs on
‘unrecognized commands' in the TMS9914 chip before calling this
routine. No assumptions are made in the driver about which interrupt
mask bits are set by the application so it is the responsibility of the
calling program to set up the 'DAC' holdoff. This can be accomplished
by calling the 'GpibWrAddr' function prior to calling the 'CRcvCntrl'
routine. See the example code below for more information on enabling
the 'DAC' holdoff. More information can also be found in the
documentation from Texas Instruments on the TMS9914A chip.

This call should only be made if the NBS-GPIB card is not already the
active controller of the GPIB bus. The routine will return the 'ctlinChg’
error code if the board is currently the active controller of the GPIB bus.

CRcvCntr
Get INT1 register status byte from TMS9914 chip
IF "UCGM bit set THEN
IFit is the 'TCT' conmand THEN
| F we were addressed to tal k THEN
Send ' RQC command to TMS9914 chip
Send ' DACR conmmand to TMS9914 chip
Clear '"amcontroller' flag
END I F we were addressed to talk
END IF it was the 'take control' comand
END | F 'unrecogni zed comuand' detected
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Example:

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi b& 1 Bl k: Gui b& 1 Bl k;
par amAddr : LONG NT;
ref Num | NTEGER,
nySt at us: | NTECER,
nyError: | NTEGER

BEGA N

{ First we nust enable 'data accepted holdoffs on the GPl B bus when
"unrecogni zed commands' are detected by the TMB9914A chip. This is
acconpl i shed by setting bit 5 of the interrupt nask register 1 on the GPIB
controller chip of the NBSGPIB board. This register is |located at board
address $FS20010 on the interface card (ref. board menory map), where 'S
refers to the NuBus sl ot address where the board is plugged into. The driver
function call ' Qi bWAddr' is used to acconplish the setting of the nask bit
by witing a Ox20 (bit 5) to the register. }

{ enabl e DAC hol dof f on 'unrecogni zed command' }
err := Qoi bWwAddr (ref Num $20010, $20, nyStatus, nyError);

{ next, set up the driver's control call parameters }

nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFlag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
nyQi b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }

{ now set up the device nmanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0;

par anBl ock. i oRef Num : = ref Num

par anBl ock. csCode : = 20;

paranmAddr = LONGA NT( @yQi bC | Bl k) ;

par anBl ock. csPar anf 1] LoVér d( par anAddr) ;
par anBl ock. csPar anf 0] H VWor d( par anAddr) ;

not used }

from' Qi bpen' call }
for "CRevOntrl' call }
address of GPIB parans }

Lt e Yo XarY

REPEAT { keep trying until control is passed to ne }
BEGA N
err := PBControl (@aranBl ock, FALSE);
END, UNTIL (nyQibQl Bl k.csError = 0);

nyStatus : = nyQi bQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bQ | Bl k. csError; { driver's result code }
{ The success of the device manager call is returned in "err'. The driver's

status and result codes are returned in nyQi bQ | Bl k. csStat us and
nyQoi ba | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' GibQpen'.}
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Section 6

Driver Functions Interface

CSend Controller Send Data CSend
Purpose: This call is used to allow the controller to send data to one or more
devices on the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csDat aBuf - pointer to data buffer
gpi b& 1 Bl k. csAddrList - pointer to |istener addresses
gpi b | Bl k. csCount - nunber of bytes to send
gpi b& | Bl k. csVar - '"look for ECS character' flag
gpi b& | Bl k. csFl ag - 'send EQ with last character' flag
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - "15" for this call
Output:
gpi b& | Bl k. csCount - actual nunber of bytes sent
gpi bQ | Bl k. csSt at us - call return status information
gpi b& | Bl k. csError - call return error code
Detalls: Application programs call this routine to allow the controller to send

data to one or more devices on the GPIB bus. The driver routine will
take care of all of the GPIB bus addressing in order to initiate the actual
data transfer.

The calling program must pass a pointer to a list of listener addresses,
of the devices it wishes to send data to, in the gpi bCt | Bl k. csAddr Li st
field. This list should be composed of a string of bytes, each one
corresponding to a valid GPIB listener address in the range of 0x20 to
Ox3e. The list end will be presumed by the driver to be the first byte not
in the above mentioned range.

A pointer to the first byte of the data buffer should be passed in the
gpi b&t | Bl k. csDat aBuf field.  The calling program shall use the
gpi bat I Bl k. csCount field to specify the number of characters to
transmit. The driver will terminate the data transfer when this character
count has been sent if the transfer is not terminated earlier by some
other condition. The gpi bCt1 Bl k. csCount parameter is a longword
variable which is used to return to the calling program the actual
number of characters transmitted during the current transaction.

During normal data transfers, the transmit operation is terminated when
the specified number of characters have been sent. It is also possible
to terminate on the occurrence of a particular byte in the data stream.
This byte is called the EOS character and is specified to the driver by a
call to the 'SetEos' control call. The calling program must set the
gpi bCt | Bl k. csvar parameter to a non-zero value in order to enable
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termination on the EOS character, otherwise no data checking will
occur.

The last character sent will be sent with the EOI line on the GPIB bus
pulled low if the gpi bCt | Bl k. csFl ag variable is set to a non-zero value.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
‘timot' parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
accepted over the GPIB bus. If the byte is not accepted after ‘timot’
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctlTime' error result to the calling program.
This should prevent most programs from ‘hanging' if there is some
failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

CSend:
Set pointer to data buffer
Send our address as the tal ker address on the GPIB bus
Send ' UNL' over GPIB bus
Set pointer to listener address |i st
WHI LE valid listener address
Qut put |istener address over GPIB bus
End WHI LE valid |istener address
Send ' TON command to TMS9914 chip
Send ' GTS' conmand to TMS9914 chip
Cl ear character counter
Wiile still sending data
Get data byte
I ncrenent data byte pointer
If last byte to send
Signal count hit in .csStatus
| F .csFlag set then
Send ' FEO' conmand to TMS9914 chip
signal "EQ' sent in .csStatus
End if .csFlag set
Send data byte over GPIB bus
I ncrenent character counter
Send ' TCA' conmand to TMS9914 chip
Put character count in .csCount field
Return to caller
End if last byte to send
If we should be checking for EOS character
If this byte was the ECS character
signal "EQ' sent in .csStatus
| F .csFlag set then
Send ' FEO' conmand to TMS9914 chip
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Example:

signal "EQ"' sent in .csStatus
End if .csFlag set
Send data byte over GPIB bus
I ncrenent character counter
Send ' TCA' command to TMS9914 chip
Put character count in .csCount field
Return to caller
End if this was the EOQS character

End if we are checking for ECS character

Send data byte over GPIB bus

I ncrenent character counter

Wait for data byte to be accepted over GPIB bus

End While still sending data

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | B k: i bQ | Bl k;
par amAddr : LONG NT;
ref Num | NTECGER,
nySt at us: | NTEGER,
nyError: I NTEGER
listeners: St r 255; { listener address list }
byt eCnt : LCONG NT; { data count }
sendDat a: St r 255; { Tx data goes here }
BEG N

{ first set up the listener address list. This is a list of addresses
of devices we wish to receive the data. Remenber that
|istener addresses are offset by + 0x20 in the | EEE-488 worl d.
The list should be termnated by a non-valid |istener address.
In this case we use the ASO | <z> which neets the requirenent
by having a value of Ox7a. Later we will pass a pointer to the
first listener by using the @isteners[1] nomencl ature.
Rermenber that in the PASCAL | anguage the first byte of a string
is the string length paraneter and that it is the second byte
which is the real first character of the string. }

listeners :="'(+7z2"; { 3 listeners at addresses 8, 11, and 23 }

sendData := '"hello world'; { actual data to send }
bytent := LONGA NT(Lengt h(sendData));

{ next set up the driver's control call parameters }

ny@i bQ | Bl k. csVar : = 0; { don't check for ECS character }
nyQoi b& 1 B k. csFl ag : = 1; { send EQ with |ast character }
nyQoi b& 1 B k. csStatus : = 0; { areturn value }

nyQi b& | Bl k. csError := 0; { a return val ue }

nyQoi b& | Bl k. csCount bytetnt ; { max buffer size }

nyQoi b& | Bl k. csDat aBuf := @endData[1l]; { the first data byte }
ny@i bQ | Bl k. csAddrList := @isteners[1]; { the device addresses }

{ now set up the device nmanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 15; { for "CSend" call }

paramAddr := LONG NT(@yQi b | Bl k) ; { address of GPI B parans }
par anBl ock. csParanf 1] : = LoWr d(par anmAddr);
par anBl ock. csParanf 0] := H Wrd(paranmAddr);
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err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQibQl Bl k.csStatus; { interface's status }
nyError := nyQi bC | B k. csError; { driver's result code }

{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQi bQ| Bl k. csStat us and

nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' Qib(uen'. The 'nyGui bQI Bl k. csCount'’
field will contain the actual nunber of characters transferred over the GPIB
bus. }

END;
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Section 6

Driver Functions Interface

CSerPoll Serial Poll CSerPoll
Purpose: This call is used to serial poll one or more devices on the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:

gpi bG 1 Bl k. csAddrList - pointer to tal ker |ist

gpi b& | Bl k. csDat aBuf - pointer to response buffer

par anBl ock. i oRef Num - value returned from' Qi bCpen' call

par anBl ock. csCode - "13 for this call

Output:

gpi b& | Bl k. csDat aBuf - response bytes in buffer

gpi b | Bl k. csSt at us - call return status infornation

gpi b& | Bl k. csError - call return error code
Detalls: Application programs call this routine to perform a serial poll operation

on one or more devices on the GPIB bus. Serial polls are usually
performed in response to one of the instruments on the bus pulling the
SRQ line low. Since when more than two devices are interconnected
on the bus there is an uncertainty over which device is requesting
service, the controller can poll each device sequentially to determine
the address of the requesting instrument.

This routine allows the calling application to specify a series of
addresses upon which to perform the serial poll. The program must
pass a pointer to a list of talker addresses of devices it wishes to poll.
This list should be composed of a string of bytes, each one
corresponding to a valid GPIB talker address in the range of 0x40 to
Ox5e. The list end will be presumed by the driver to be the first byte not
in the above mentioned range.

The calling application must also pass a pointer to a buffer which will
be used to hold the response bytes from all of the poll operations. The
poll response bytes will be stored in sequential byte locations within the
buffer in the same order as the device addresses were stored in the
talker list. The memory space for the buffer should be allocated prior to
calling the routine and contain enough space to hold all of the
requested response bytes.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
'timot' parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
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Example:

accepted over the GPIB bus. If the byte is not accepted after 'timot’
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctiTime' error result to the calling program.
This should prevent most programs from ‘hanging' if there is some
failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

CSer Pol | :

VAR

BEG N

Set pointer to first tal ker

Set pointer to first location in response buffer

Send ' SPE' over GPIB bus

Send ' HDFA' conmand to TMS9914 chip

Whil e current address is in range 0x40 to Ox5e
Send address of current tal ker over GPIB bus
I ncrenent address |ist pointer
Send 'LON' conmand to TMS9914 chip
Send ' GTS' comand to TMS9914 chip
Wait for 'byte in' flag from TM59914 chip
Send ' TCS' command to TMS9914 chip
CGet serial poll response byte from GPI B bus
Store response byte in response buffer
Increnent pointer to next location in response buffer
Send ' RHDF' conmand to TMS9914 chip

End Wil e

Send ' SPD command over GPI B bus

Send ' HDACLR command to TMS9914 chip

err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | B k: Qi bQ | Bl k;

par amAddr : LONG NT;

ref Num | NTECER,

nySt at us: | NTECER,

nyError: | NTECER,

tal kers: St r 255; { talker address list }
responses: St r 255; { response bytes }

ser Pol | : ARRAY[ 1..3] OF | NTECER { individual responses }

{ first set up the talker address list. This is a list of addresses
of devices we wish to performa serial poll on. Renenber that
tal ker addresses are offset by + Ox40 in the | EEE-488 worl d.
The list should be termnated by a non-valid tal ker address.
In this case we use the ASC| <z> which meets the requirenent
by having a value of Ox7a. Later we will pass a pointer to the
first talker by using the @al kers[1] nonencl at ure.
Remenber that in the PASCAL | anguage the first byte of a string
is the string length parameter and that it is the second byte
which is the real first character of the string. }

tal kers :="'HW'; { 3 talkers at addresses 8, 11, and 23 }
responses :='123"; { arbitrary 3 char string for responses }
responses[ 1] := char(0);
responses[ 2] := char(0);
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responses[ 3] := char(0);

{ next set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& | B k. csFl ag : = 0; { not used }
nyQi b& | Bl k. csStatus : = { a return val ue }

nyQi bQ | Bl k. csError := 0 { a return val ue }

nyQoi b& | Bl k. csCount : = 0; { not used }

ny@i b | Bl k. csDat aBuf : = @esponses[1]; { pointer to response buf }
nyQoi b& | Bl k. csAddrLi st := @al kers[1]; { pointer to talker list }

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0;

par anBl ock. i oRef Num : = ref Num

par anBl ock. csCode : = 13;

paramAddr := LONG NT( @yQi b& | Bl k) ;

par anBl ock. csPar anf 1] LoVWor d( par amAddr ) ;
par anBl ock. csPar anj 0] H Wor d( par amAddr) ;

not used }

from' Qi bpen' call }
for 'CSerPoll' call }
address of @GPl B parans }

Pt e Yo Vo

err := PBControl (@aranBl ock, FALSE);

nyStatus : = nyQi bQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bQ | Bl k. csError; { driver's result code }
serPol I [1] := I NTEGER(responses[1]);
serPol | [2] := | NTECER(responses[2]);
serPol | [3] := | NTEGER responses[ 3]);

{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bQ | Bl k. csStatus and

nyQi bQ | Bl k. csError respectively. The serial poll response bytes for the
three devices end up in the three locations of the 'serPoll' array. The
driver reference nunber is that which was returned by the call to

' Qi bQpen' . }
END;
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Driver Functions Interface

CXfer Initiate the transfer of data CXfer
Purpose: This call is used by the controller in charge of the GPIB bus to initiate a
data transfer between two devices where the controller does not
participate in the transfer.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csAddrList - pointer to device |ist
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - "18 for this call
Output:
gpi b | Bl k. csSt at us - call return status infornation
gpi b& | Bl k. csError - call return error code
Detalls: The program must pass a pointer to a list of device addresses which

will participate in the transfer. This list should be composed of a string
of bytes, the first one corresponding to a valid GPIB talker address in
the range of 0x40 to Ox5e, followed by one or more valid GPIB listener
addresses in the range of 0x20 to 0x3e.. The list end will be presumed
by the driver to be the first byte not in the above mentioned range.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
'timot' parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
accepted over the GPIB bus. If the byte is not accepted after ‘timot’
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctlTime' error result to the calling program.
This should prevent most programs from 'hanging' if there is some
failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

CXf er:

Set pointer to first device

If address is in range 0x40 to Ox5e then
Send tal ker address over GPIB bus
VWait for GPIB bus free

El se
Return 'bad address' to caller

End If

Send ' UNL' over GPI B bus
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Example:

VAR

BEG N

Wil e current address is in range 0x20 to Ox3e
Send address of current |istener over GPlIB bus
I ncrenent address |ist pointer
Wait for GPIB bus free
End Wil e
Send ' SHDW command to TMS9914 chip
Send ' HDFE' command to TMS9914 chip
Send 'LON command to TMS9914 chip
Send ' GTS' comand to TMS9914 chip
Wait for "EQ' received ; data being transferred
Send ' TCS command to TMS9914 chip
Wait for GPIB bus free
Send ' RHDF' command to TMS9914 chip
Send ' HDECLR command to TMS9914 chip
Send ' SHDCLR comrand to TMS9914 chip
Return to caller

err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | B k: i bQ | Bl k;

par amAddr : LONG NT;
ref Num | NTECER,
nySt at us: | NTECER,
nyError: | NTECER,
devi ces: St r 255; { device address list }

{ First set up the device address list. This is a list of addresses
of devices we wish to participate in the data transfer.
The first byte in the list specifies the talker and is foll oned

by the desired listeners in the transaction. Miltiple |istener

addr esses can be specified. Remenber that tal ker addresses are

offset by + Ox40 and |istener address are offset by + 0x20 in

the | EEE-488 world. The list should be termnated by a non-

valid GPIB address. In this case we use the ASO | <z> which

neets the requirenent by having a value of Ox7a. Later we will

pass a pointer to the tal ker address by using the @levices[ 1]

normencl ature. Renenber that in the PASCAL | anguage the first

byte of a string is the string length paraneter and that it is

the second byte which is the real first character of the string.

}

devices:= 'U &' ; { talker '21', listeners '1'" and '6' }

{ next set up the driver's control call paraneters }

nyQoi b& | Bl k. csVar : = 0; { not used }

nyQoi b& | Bl k. csF ag : = 0; { not used }

nyQoi b& 1 B k. csStatus : = 0; { areturn value }

nyQi bQ& | Bl k. csError := 0; { a return val ue }

nyQoi b& | Bl k. csCount : = 0; { not used }

nyQoi b& | Bl k. csDat aBuf := NL; { not used }

nyQi bQ | Bl k. csAddrLi st : = @levices[1]; { pointer to device list }

{ now set up the device nanager's control call paraneters }

par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef \um : = O; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bQen' call }
par anBl ock. csCode : = 18; { for "CXfer' call }
paramAddr : = LONG NT( @yQoi b | Bl k) ; { address of GPIB parans }
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par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

LoVer d( par anAddr) ;
H Vor d( par anAddr) ;

err := PBControl (@aranBl ock, FALSE);

nyStatus := nyQi bCQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bCIB k.csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bCQ | Bl k. csStatus and
nyQi bQ | Bl k. csError respectively. The driver reference nunber is that which
was returned by the call to ' (i bCpen'.}
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Driver Functions Interface

DevClr Device Clear DevClr
Purpose: This call is used to cause a device clear (SDC) command to be sent to
designated devices on the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi bQ I Bl k. csAddrList - pointer to |listener address |ist
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - '8 for this call
Output:
gpi b | Bl k. csSt at us - call return status infornation
gpi b& | Bl k. csError - call return error code
Details: Application programs call this routine to cause a device clear (SDC)

command to be sent to selected devices on the GPIB bus. This is
usually done to clear the interface logic of a particular device on the
GPIB bus. This is distinct from the IFC command which affects every
device connected on the bus. The interface manual for the particular
instrument should be consulted for specifics about it's response to this
command.

The calling program must pass a pointer to a list of listener addresses
of devices it wishes to send the device clear command to. This list
should be composed of a string of bytes, each one corresponding to a
valid GPIB listener address in the range of 0x20 to Ox3e. The list end
will be presumed by the driver to be the first byte not in the above
mentioned range.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
‘timot' parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
accepted over the GPIB bus. If the byte is not accepted after 'timot’
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctiTime' error result to the calling program.
This should prevent most programs from ‘hanging' if there is some
failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

Devd r:
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Example:

Send 'uni versal unlisten' over the GPIB bus

Point to first |listener address

While current address is in range 0x20 to Ox3e
Send address of current |istener over GPlIB bus
I ncrenment address |ist pointer

End Wil e

Send ' SDC command over the GPI B bus

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | B k: i bQ | Bl k;
par amAddr : LONG NT;
ref Num | NTEGER,
nySt at us: | NTECER,
nyError: | NTEGER
listeners: St r 255; { the list of listeners }
BEG N
{ first set up the listener address list. This is a list of addresses
of devices we wish to receive the 'SDC command. Renenber that
listener addresses are offset by + 0x20 in the | EEE-488 worl d.
The list should be termnated by a non-valid |istener address.
In this case we use the ASO | <z> which neets the requirenent
by having a value of Ox7a. Later we will pass a pointer to the
first listener by using the @isteners[1] nomencl at ure.
Rermenber that in the PASCAL | anguage the first byte of a string
is the string length paraneter and that it is the second byte
which is the real first character of the string. }
listeners :="'(+72"; { 3 listeners at addresses 8, 11, and 23 }
{ next, set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& | B k. csF ag : = 0; { not used }
nyQoi b& 1 B k. csStatus : = 0; { areturn value }
nyQi bQ& | Bl k. csError := 0; { a return val ue }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQoi b& | Bl k. csDat aBuf := NL; { not used }
nyQi bQ | Bl k. csAddrList := @isteners[1]; { pointer to listener list }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef \um : = O; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bQen' call }
par anBl ock. csCode : = 8§; { for "Devdr' call }
paramAddr : = LONG NT( @yQoi b | Bl k) ; { address of GPIB parans }
par anBl ock. csParanj 1] : = LoWr d( par anAddr) ;
par anBl ock. csParanf 0] : = H Wrd(paranmAddr);
err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bCQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bQ | Bl k. csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bC| Bl k. csStat us and
nyQoi b& | Bl k. csError respectively. The driver reference nunber used is that

END,

which was returned by the call to ' GibQen'.}
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Driver Functions Interface

Eninter Enable/Disable Board Interrupts Eninter
Purpose: This call is used to enable or disable the ability of the NBS-GPIB board
to interrupt the MAC.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csFl ag - Enabl e/ Db sabl e BOOLEAN
par anBl ock.i oRef Num - value returned from' (i bQCpen' cal
par anBl ock. csCode - '23 for this cal
Output:
gpi b& 1 Bl k. csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Details: Application programs call this routine in order to enable or disable the

ability of the NBS-GPIB card to interrupt the MAC. The interface card
has been designed such that any interrupts generated by the
TMS9914A GPIB controller chip used on the card can be allowed to
interrupt the MAC.

In order for an interrupt to be generated however, two conditions must
be met. First, the interrupt mask registers in the TMS9914A chip must
be programmed to allow the controller chip to generate an interrupt.
Refer to the documentation from Texas Instruments on the TMS9914A
chip for more detailed information regarding the possible interrupt
conditions available for the controller chip. The second condition which
must be satisfied before the NBS-GPIB card can interrupt the MAC is
that the interrupt enable latch for the board must be set in order to pass
the interrupt from the controller chip thru to the MAC. This driver
function call has been provided to allow the application to set the state
of the board's interrupt enable latch.

The interrupt enable latch defaults to the state which inhibits all
interrupts from the board upon a reset of the MAC computer. Revision
1.1 of the NBS-GPIB driver does not utilize the interrupt capability of the
card. This routine is provided for the use of those application
developers wishing to write their own interrupt driven routines for the
card. The application should disable interrupts before closing the
driver if they had been previously enabled during the execution of the
program. Refer to 'The Device Manager' chapter of Inside Macintosh
Volume V for more information regarding interrupts and slot devices.

Enlnter:
| F .csFlag non-zero THEN
Enabl e board interrupts
ELSE
Di sabl e Board interrupts
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Example:

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi ba | Bl k;
par amAddr : LONG NT;
ref Num | NTECGER,
nySt at us: | NTEGER,
nyError: | NTEGER
BEG N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQi b& | Bl k.csF ag := $ffff; { enable interrupts }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
ny@i b | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 23; { for "Enlnter' call }
paranAddr : = LONG NT( @yQi bQ | Bl k) ; { address of GPIB parans }
par anBl ock. csParanj 1] : = LoWr d(paramAddr);
par anBl ock. csParanj 0] := H Wrd(paranmAddr);
err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bCQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bC I B k.csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bCQ I Bl k. csStatus and
nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
whi ch was returned by the call to ' GibQpen'.}

END;
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Driver Functions Interface

GpibClose Close Driver GpibClose
Purpose: This call is used to close the previously opened NBS-GPIB driver.
Format: FUNCTI ON O oseDriver(ref Num |NTECER): OSErr;
Parameters: Input:
refNum- the driver reference nunber returned fromthe ' Qi bQpen' call.
Output:
none
Details: Application programs should call this routine after all 1/0 is done. Itis
customary to do this at the end of the application program just before
terminating. The driver should have been previously opened by a call
to 'GpibOpen'.
Upon return from this function, the card will be left configured as a GPIB
bus 'device'. The interrupt mask bits in the TMS9914A chip will be
reset and the GPIB bus buffers will be set to 3-state outputs and 'non-
system controller' operation.
&pi bd ose:
Init card as a GPI B device ; call NClnit
Flag driver closed in |ocal storage ;
Example:

VAR
err: CBErr;
ref Num | NTEGER,
BEG N
err := doseDriver(refNun;
{ The success of the call is returned in "err'. The driver reference nunber
is that which was returned by the call to ' Gpi bCpen'.}
END;
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GpibOpen Open Driver GpibOpen

Purpose: This call is used to open and initialize the NBS-GPIB driver.

Format: FUNCTI ON OpenSl ot ( @ar anBl ock, FALSE): OSErr;

Parameters: Parameters required by '‘OpenSlot’ function.

Detalls: Application programs must call this routine before making any calls to
the other routines in the driver package. This is usually done once at
the beginning of the application. The complimentary 'GpibClose'
routine should be called after all 1/0 is done. Again, it is customary to
do this at the end of the application program just before terminating.

It should be noted that upon return from this function, the board is
configured as a GPIB bus 'device'. The application will need to call the
‘Contlnit’ routine before making calls to any routines expecting the card
to be configured as a ‘controller'.
The call to the slot manager routine 'OpenSlot’, documented in Inside
Macintosh Volume V, is used to indirectly open the NBS-GPIB driver.
See the example below for sample code.
Gpi bOpen:

Save DCE pointer in |ocal RAM ;

Set default 'ECS byte ; <LF> character

Set default |ocal GPIB address ;0

Flag driver 'open' in local storage

Set default tineout constant ; $00002000

Init card as a GPIB device ; call NCInit

Example:

VAR

err: CsErr;

par anBl ock: Par anBl ockRec;

namestr : St r 255;

nySl ot : Si gnedByt €;

ref Num | NTEGER,
BEG N

nySlot := $B; { slot nunber board is plugged into }

par anBl ock. i oConpl etion := NL;

naneStr := . Fc_gpib; { taken fromdriver header }

par anBl ock. i oNanePtr := @aneStr;

par anBl ock. i oPernssn : = fsQurPerm

paranBl ock.ioM x := NL;

par anBl ock. i oFl ags : = O;

paranBl ock.i oSl ot := nyS ot

paranBl ock.iold := -128; { the GPIBdriver ID}

err := (penSl ot (@ar anBl ock, FALSE);
ref num : = paranBl ock. i oRef Num
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{ The success of the call is returned in "err'. The driver reference nunber
is returned in 'paranBl ock.i oRef Numand is used to reference the open driver
in all subsequent calls.}

END,

43



Section 6

Driver Functions Interface

Ifc Interface Clear/Abort Ifc
Purpose: This call is used to pulse the interface clear line (IFC) on the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
par anBl ock. i oRef Num - val ue returned from' Qi bQpen' call
par anBl ock. csCode - "4 for this call
Output:
gpi b& 1 Bl k. csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Detalls: Application programs call this routine to pulse the interface clear line
(IFC) on the GPIB bus. This causes devices on the bus to go to a
known state. The interface manual for the particular instrument should
be consulted for specifics about it's response to this command. The
driver routine will assert the IFC line for a minimum of 1 ms. This call
should only be made if the NBS-GPIB card is the controller in charge of
the GPIB bus.
I fc:
Send 'sic' command to TMS9914 chip
Del ay 1ns
Send 'siclr' command to TWMS9914 chip
Example:
VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
ref Num | NTECER,
nySt at us: | NTECER,
nyError: | NTECER,
BEG N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
ny@i b& | Bl k. csFl ag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
ny@i b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }

par anBl ock. i oVRef Num : = 0;

par anBl ock. i oRef Num : = ref Num {
par anBl ock. csCode : = 4; {
paramAddr : = LONG NT( @yQi b | Bl k) ; {
par anBl ock. csParanj 1] : = LoWr d(paramAddr);

{ not used }

from' Qi bpen' call }
for "Ifc' control call }
address of GPIB parans }
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par anBl ock. csParanj 0] := H Wrd(paramAddr);

err := PBControl (@aranBl ock, FALSE);

nyStatus : = nyQi bQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bQ | Bl k. csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bQ| Bl k. csStat us and

nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' GibQen'.}

END,
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KilllO Halt any I/O in process KilllO
Purpose: This call is used to terminate any 1/O operation on the device driver.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;

Parameters: Input:
par anBl ock. i oRef Num - val ue returned from' Qi bQpen' call
par anBl ock. csCode "1 for this call

Output:
gpi b& 1 Bl k. csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Details: This call has limited use with the NBS-GPIB driver because it currently

supports only synchronous calls from the device manager. It is
included to provide conformance with the Mac's device manager

control calls.

KilllG
Return noErr to caller

Example:

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi bQ | Bl k;
par amAddr : LONG NT;
ref Num | NTECER,
nySt at us: | NTECER,
nyError: | NTECER,

BEGA N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFlag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { not used }
nyQoi b& 1 Bl k. csError : = 0; { not used }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 1, { for KilllO}
paranmAddr = LONGA NT( @yQi bC | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par anmAddr) ;
par anBl ock. csParanf 0] := H Wr d( par amAddr) ;
err := PBControl (@aranBl ock, FALSE);

{ The success of the device manager call is returned in "err'. The driver

reference nunber used is that which was returned by the call to ' GibQpen'.}

46




47



Section 6

Driver Functions Interface

Local Local Local
Purpose: This call is used to de-assert the remote enable line (REN) on the GPIB
bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
paranBl ock.i oRef Num - val ue returned from' Qi bCpen' call
par anBl ock. csCode - '3 for this call
Output:
gpi b& 1 Bl k.csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Detalls: Application programs call this routine to de-assert the remote enable
line (REN) on the GPIB bus. Devices on the bus will go local
immediately. This call should only be made if the NBS-GPIB card is the
controller in charge of the GPIB bus.
Local :
Send 'sreclr' comand to TMS9914 chip
Example:

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi bQ | Bl k;
par amAddr : LONG NT;
ref Num | NTECER,
nySt at us: | NTECER,
nyError: | NTECER,
BEG N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
ny@i b& | Bl k. csFl ag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
ny@i b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi b(pen' call }
par anBl ock. csCode : = 3; { for 'Local' control call }
paramAddr : = LONG NT( @yQi b | Bl k) ; { address of GPIB parans }

par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

LoVer d( par anAddr) ;
H Vor d( par anAddr) ;

err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bCQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bC I B k.csError; { driver's result code }
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{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQi bCQ | Bl k. csStatus and
nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that

whi ch was returned by the call to ' GibQen'.}
END,
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Section 6

Driver Functions Interface

NContlnit Initialize interface as GPIB Device NContlnit
Purpose: This call is used to set up the NBS-GPIB card as a device on the GPIB
bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
paranBl ock.i oRef Num - val ue returned from' Qi bCpen' call
par anBl ock. csCode - '17" for this call
Output:
gpi b& 1 Bl k.csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Detalls: Application programs can call this function to re-initialize the card as a
simple GPIB bus device. Normally this is not necessary, as the call to
the 'GpibOpen' routine also calls this routine.
NCont I ni t:
Set flag as 'non-controller' in local storage
| ssue software reset to TMS9914 chip
Disable all interrupt mask bits
Wite address from|local storage to TM59914 chip
Set 3-state GPIB drivers
Reset 'systemcontroller' bit
Clear software reset to TMS9914 chip
Example:

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi ba | Bl k;
ref Num | NTECER,
par amAddr : LONG NT;
nySt at us: | NTECER,
nyError: | NTECER,
BEG N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFlag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 17, { for "NContlnit' }
paranmAddr = LONG NT( @yQi bC | Bl k) ; { address of GPIB parans }

par anBl ock. csParanf 1] : = LoWr d( par anAddr) ;
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par anBl ock. csParanj 0] := H Wrd(paramAddr);

err := PBControl (@aranBl ock, FALSE);

nyStatus : = nyQi bQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bQ | Bl k. csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bQ| Bl k. csStat us and
nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' GibQen'.}
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Section 6 Driver Functions Interface
NewTimot Set new timeout value NewTimot
Purpose: This call is used to change the timeout constant used in the driver
routines of the NBS-GPIB card.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csCount - new tineout value
paranBl ock.i oRef Num - value returned from' Gi bCpen' call
par anBl ock. csCode - '27" for this call
Output:
gpi b& 1 Bl k. csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Details: Application programs call this routine to define a new timeout constant

used by certain routines of the NBS-GPIB driver. The driver uses this
value in order to determine how long to wait for operations over the
GPIB bus to complete before assuming that the bus has 'hung' and
some sort of error must be reported. Some of the functions that are
timed are data byte transfers to/from other devices on the bus, or
addressing operations performed by the interface when it is the
controller in charge of the GPIB bus.

The following code excerpt is typical of the way the driver times a GPIB
bus operation. The routine starts out with register D6 containing the
timeout constant currently defined.

CRevil1l SUBl . L #1, D6 ; decrement pass count
BEQ CRevTi ne ; if bus not responding
MOVE. B (A4), DO ; get interrupt O status
ANDI . B #eoi nk+bi m DO ; check for EQ or Bl
BEQ S CRevll ; wait until set

The default timeout constant defined when the driver opens is the value
$2000.

The following routines use the timeout constant:

* Trig * DevClIr

* PpEnable » PpDisable

* PpUConfig » CParPoll

» CSerPoll * CRcv

* CSend * SendCmd

» CXfer » CPassCntrl
e CRcvCnitrl * Rcv

» Send
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NewTi not :
Save new timeout value in |ocal storage

Example:
VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
ref Num | NTEGER,
nySt at us: | NTEGER,
nyError: | NTEGER,
newval ue: LONG NT;
BEG N
newval ue: = $00050000; { new tineout constant }
{ first set up the driver's control call paraneters }
ny@i b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFl ag : = 0; { not used }
nyQoi b& 1 B k. csStatus : = 0; { areturn value }
ny@i b& | Bl k. csError := 0; { a return val ue }
ny@i bQ | Bl k. csCount : = newval ue; { new tineout constant }
nyQoi b& | Bl k. csDat aBuf : = NL; { not used }
ny@i b& | Bl k. csAddrList := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 27, { for "NewTimot' call }
paramAddr = LONGA NT( @yQi b& | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr);
par anBl ock. csParanf 0] := H Wrd(paranmAddr);
err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bCQ| Bl k. csSt at us; { interface's status }
nyError := nyQui bC | B k. csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQui bQ | Bl k. csStatus and
nyQoi b& | Bl k. csError respectively. The driver reference nunber used is that
whi ch was returned by the call to ' GibQpen'.}
END;
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Section 6 Driver Functions Interface
PpDisable Parallel Poll Disable PpDisable
Purpose: This call disables one or more devices on the GPIB bus from
responding to a parallel poll operation.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi bQ I Bl k. csAddrList - pointer to |listener address |ist
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - "10" for this call
Output:
gpi b | Bl k. csSt at us - call return status infornation
gpi b& | Bl k. csError - call return error code
Details: Application programs call this routine to disable one or more devices

on the GPIB bus from responding to a parallel poll operation.

The calling program must pass a pointer to a list of listener addresses
of devices it wishes to send the 'PPD' command to. This list should be
composed of a string of bytes, each one corresponding to a valid GPIB
listener address in the range of 0x20 to Ox3e. The list end will be
presumed by the driver to be the first byte not in the above mentioned
range.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
‘timot' parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
accepted over the GPIB bus. If the byte is not accepted after ‘timot'
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctlTime' error result to the calling program.
This should prevent most programs from ‘hanging' if there is some
failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

PpDi sabl e:
Point to first |istener address
Send 'uni versal unlisten' over the GPIB bus
Wil e current address is in range 0x20 to Ox3e
Send address of current |istener over GPIB bus
I ncrenent address |ist pointer
End Wil e
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Example:

Send ' PPC over the GPIB bus
Send ' PPD' command over the GPI B bus
VAR

err: CBErr;

par anBl ock: Par anBl ockRec;

nyQi ba 1B k: i bQl Bl k;

par amAddr : LONG NT;

ref Num | NTEGER,

nySt at us: | NTEGER,

nyError: | NTEGER,

l'i steners: St r 255; { the list of listeners }

BEG N

{ first set up the listener address list. This is a list of addresses
of devices we wish to receive the 'PPD conmand. Remenber that
li stener addresses are offset by + O0x20 in the | EEE-488 worl d.
The list should be termnated by a non-valid |istener address.
In this case we use the ASCI|I <z> which rmeets the requirenent
by having a val ue of Ox7a. Later we will pass a pointer to the
first listener by using the @isteners[1] nomencl at ure.
Remenber that in the PASCAL | anguage the first byte of a string
is the string length parameter and that it is the second byte
which is the real first character of the string. }

listeners :="'(+7z2'; { 3 listeners at addresses 8, 11, and 23}

{ next, set up the driver's control call parameters }

nyQoi b& | Bl k. csVar : = 0; { not used }

ny@i b& | Bl k. csFl ag : = 0; { not used }

nyQi b& | Bl k. csStatus : = 0; { a return val ue }

nyQoi b& |1 Bl k. csError : = 0; { areturn value }

ny@i b& | Bl k. csCount : = 0; { not used }

nyQi b | Bl k. csDat aBuf : = NL; { not used }

nyQoi b& | Bl k. csAddrList := @isteners[1]; { pointer to listener list }

{ now set up the device nanager's control call paraneters }

par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi b(pen' call }

par anBl ock. csCode : = 10; { for 'PpD sable call }

paramAddr : = LONG NT( @yQi bQ | Bl k) ; { address of GPIB parans }

par anBl ock. csParanj 1] : = LoWr d(paramAddr);

par anBl ock. csPar anf 0]

: = H Wr d( par amAddr) ;

err := PBControl (@aranBl ock, FALSE);

nySt at us

nyError

= nyQi b | Bl k. csSt at us; {
;= nyQi ba | Bl k. csError; {

interface's status }
driver's result code }

isreturned in 'err'. The driver's

{ The success of the device manager call
status and result codes are returned in nyQi bCQ | Bl k. csStatus and

ny@i bQ | Bl k. csError respectively.
whi ch was returned by the call

END,

The driver reference nunber used is that

to ' Qoi bQpen' .}
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Section 6

Driver Functions Interface

PpEnable Parallel Poll Enable PpEnable
Purpose: This call is used to configure one or more devices on the GPIB bus to
respond to a parallel poll operation.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi bQ I Bl k. csAddrList - pointer to |listener address |ist
gpi b& | Bl k. csDat aBuf - pointer to configuration bytes
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - "9 for this call
Output:
gpi bQ | Bl k. csSt at us - call return status information
gpi bQ | Bl k. csError - call return error code
Details: Application programs call this routine to configure one or more devices

on the GPIB bus to respond to a parallel poll operation. The device
must implement the PP1 subset in order to respond to parallel polling.

Because parallel polling is usually used in a configuration where a
response from more than one device is desired, this call allows the
designation of multiple devices and a corresponding configuration byte
for each to be specified. Pointers to two lists are passed as parameters
to this call.

The first list is a list of listener addresses of devices the calling program
expects to configure. This list should be composed of a string of bytes,
each one corresponding to a valid GPIB listener address in the range of
0x20 to 0x3e. The list end will be presumed by the driver to be the first
byte not in the above mentioned range.

The second list is a string of configuration bytes, one per device, in the
same order as the devices appear in the listener list. The configuration
bytes should have the format: X X X X E B3 B2 B1. The three least
significant bits tell the device which bit of the parallel poll response byte
it owns when responding to a parallel poll. The 'E bit tells the device
which state to put the owned bit in when it wants to signal that it needs
attention. The other bits are unused.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
‘timot' parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
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Example:

accepted over the GPIB bus. If the byte is not accepted after 'timot’
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctiTime' error result to the calling program.
This should prevent most programs from ‘hanging' if there is some
failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

PpEnabl e:
Poi nt
Poi nt
Loop:

to first |istener address
to first configuration byte

Send 'universal unlisten' over the GPIB bus
If current address is in range 0x20 to Ox3e
Send address of current listener over GPIB bus
I ncrenent address |ist pointer
Send ' PPC over the GPIB bus
CGet current listener's configuration byte
I ncrenment configuration byte |ist pointer
OR the configuration byte with the ' PPE conmand
Send the ' PPE byte over the GPIB bus
End |f

End Loop (if no nore valid listeners )

VAR

err: CsErr;

par anBl ock: Par anBl ockRec

nyQi b& 1 Bl k: Gui bCt Bl k

par amAddr : LONG NT.

ref Num | NTEGER

nySt at us: | NTECER,

nyError: | NTECER,

listeners: St r 255; { the list of listeners }

configs: St r 255; { list of config bytes }
BEGA N

{ first set up the listener address list. This is a list of addresses

of devices we wish to receive the ' PPE command. Renenber that
li stener addresses are offset by + Ox20 in the | EEE-488 worl d.
The list should be termnated by a non-valid |istener address.
In this case we use the ASC | <z> which meets the requirenent
by having a value of Ox7a. Later we will pass a pointer to the
first listener by using the @isteners[1] nonenclature

Remenber that in the PASCAL | anguage the first byte of a string
is the string length parameter and that it is the second byte
which is the real first character of the string. }

listeners :="'(+7z2"; { 3 listeners at addresses 8, 11, and 23}

{ next we need to set up the configuration bytes for the above three

devices. W will use the 'configs' string variable for this
and send a pointer to the first valid byte in the string simlar
to the way we passed a pointer to the listener list. }

configs :="'123"; { arbitrary 3 char long string }
configs[1] := char(0); { bit O for address 8 }
configs[2] := char(1); { bit 1 for address 11 }
configs[3] := char(2); { bit 2 for address 23 }
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{ next, set up the driver's control call paraneters }

ny@i b& | Bl k. csVar : = 0; { not used }

nyQoi b& 1 B k. csFl ag : = 0; { not used }

nyQoi b& 1 B k. csStatus : = 0; { areturn value }

ny@i b& | Bl k. csError := 0; { a return val ue }

nyQi b | Bl k. csCount : = 0; { not used }

nyQoi b& | Bl k. csDat aBuf : = @onfigs[1]; { pointer to config bytes }
ny@i bQ | Bl k. csAddrList := @isteners[1]; { pointer to listener list }

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0;

par anBl ock. i oRef Num : = ref Num

par anBl ock. csCode : = 9;

paramAddr : = LONG NT( @yQpi b | Bl k) ;

par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;
par anBl ock. csParanf 0] := H Wrd(paranmAddr);

not used }

from' Qi bQpen' call }
for 'PpEnable' call }
address of GPIB parans }

Lt Ve Yoy

err := PBControl (@aranBl ock, FALSE);

nyStatus := nyQi bCQ| Bl k. csSt at us; { interface's status }
nyError := nyQi bC | Bl k. csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQui bQ | Bl k. csStatus and

nyQoi b& | Bl k. csError respectively. The driver reference nunber used is that
whi ch was returned by the call to ' GibQpen'.}

END;
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Section 6

Driver Functions Interface

PpUConfig Parallel Poll Unconfigure PpUConfig
Purpose: This call deconfigures the parallel poll response of all devices on the
GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
paranBl ock.i oRef Num - val ue returned from' Qi bCpen' call
par anBl ock. csCode - '11" for this call
Output:
gpi b& 1 Bl k.csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Details: Application programs call this routine to issue the ‘parallel poll
unconfigure' command over the GPIB bus. This command instructs all
devices to not respond to parallel poll operations. This is an
unaddressed command and thus affects all devices on the bus. This
call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.
PpUConfi g:
Send ' PPU command over the GPIB bus
Example:

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ 1 B k: Qi bQ 1 Bl k;
par anmAddr : LONG NT;
ref Num | NTEGER,
nySt at us: | NTECER,
nyError: | NTECER,
BEG N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& | B k. csFl ag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQi bQ& | Bl k. csError := 0; { a return val ue }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf := NL; { not used }
nyQi b | Bl k. csAddrList := NL; { not used }

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0;

par anBl ock. i oRef Num : = ref Num

par anBl ock. csCode : = 11;

paramAddr := LONG NT( @yQi b& | Bl k) ;

par anBl ock. csPar anf 1] LoVWor d( par amAddr ) ;
par anBl ock. csPar anj 0] H Wor d( par amAddr) ;

not used }

from' Qi bQen' call }
for 'PpUConfig call }
address of @GPl B parans }

Pt e Yo Vo

err := PBControl (@aranBl ock, FALSE);
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nyStatus : = nyQi bQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bQ | Bl k. csError; { driver's result code }

{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQi bQ| Bl k. csStat us and
nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that

which was returned by the call to ' GibQen'.}
END,
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Section 6

Driver Functions Interface

Rcv Device Receive Data Rcv
Purpose: This call is used to allow the application to receive data, as a device on
the GPIB bus, when it is addressed to listen.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csDat aBuf - pointer to receive data buffer
gpi b | Bl k. csCount - maxi mum nunber of bytes to receive
gpi b | Bl k. csFl ag - 'look for ECB character' flag
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - '21" for this call
Output:
gpi b& | Bl k. csDat aBuf - receive data
gpi b | Bl k. csCount - actual nunber of bytes received
gpi bQ | Bl k. csSt at us - call return status information
gpi bQ | Bl k. csError - call return error code
Details: Application programs call this routine when they are configured as a

device and have been addressed to listen in order to receive data over
the GPIB bus.

It is the responsibility of the calling program to allocate the buffer space
used to hold the receive characters. A pointer to the first byte of this
buffer should be passed in the gpi bt Bl k. csbat aBuf field. Enough
space to hold gpi bct I Bl k. csCount characters should be allocated for
the buffer. The driver will terminate the data transfer when this
maximum character count has been received if the transfer is not
terminated earlier by some other condition. This is usually not the
normal way a GPIB data transfer terminates however and will probably
leave the talker in a strange state which may later have to be cleared by
the controller. The gpibCtI Bl k. csCount parameter is a longword
variable which is used to return to the calling program the actual
number of characters received during the current transaction.

During normal data transfers, the receive operation is terminated when
the EOI line is driven by the talker during a data byte transfer. It is also
possible to terminate on the occurrence of a particular byte in the data
stream. This byte is called the EOS character and is specified to the
driver by a call to the 'SetEos' control call. The calling program must
set the gpi bCt 1 Bl k. csFl ag parameter to a non-zero value in order to
enable termination on the EOS character, otherwise no data checking
will occur.

During the execution of this call, the driver will attempt to detect if there
IS no-response from the talker on the bus. This can happen if the
device's address is not properly set or the instrument is malfunctioning
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in some way. It does this by using the value of the 'timot' parameter
described in another portion of this manual. Whenever the driver is
attempting to receive a data byte over the bus it will enter a loop which
verifies whether or not the data byte has been sent over the GPIB bus.
If the byte is not sent after 'timot' number of passes thru the check loop,
the operation will terminate and the driver will return the 'ctiTime' error
result to the calling program. This should prevent most programs from
'hanging' if there is some failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is currently
configured as a 'device' on the GPIB bus.

Recv:
Set pointer to input buffer
Send ' HDFA' conmand to TMS9914 chip
VWhile still receiving data
Wait for data byte from GPIB bus
If byte has EO with it
CGet data byte from GPI B bus
Store byte in buffer
I ncrement character count
Flag EQ received in .csStatus field
Send ' RDHF' command to TMS9914 chip
Send ' HDACLR comand to TMS9914 chip
Put character count in .csCount field
Return to caller
End if byte had EO with it
Else if byte did not have EO with it
Get data byte from GPI B bus
Store data byte in buffer
I ncrenent data buffer pointer
I ncrement character count
If we should be checking for EOS character
If this byte was the EOS character
Flag ECS received in .csStatus
Send ' RDHF' command to TMS9914
Send ' HDACLR c¢cnd to TMS9914
Put char count in .csCount
Return to caller
End if this was the EOS character
End if we are checking for ECS character
If max buffer size reached
Flag buffer size hit in .csStatus
Send ' RDHF' conmand to TMS9914 chip
Send ' HDACLR comand to TMS9914
Put character count in .csCount
Return to caller
End if max buffer size reached
Send ' RDHF' command to TMS9914 chip
End if byte did not have EO with it
End While still receiving data

Example:
VAR
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err: CsErr;

par anBl ock: Par anBl ockRec;

nyQi b& |1 Bl k: i b& | Bl k;

par amAddr : LONG NT;

ref Num | NTECGER,

nySt at us: | NTEGER,

nyError: | NTEGER

byt eCnt : LONG NT; { data count }
dat aBuf fer: Handl e; { Rx data goes here }
nyByt e: Si gnedByt €;

i sThere: BOOLEAN,

BEG N
{ read the address status register fromthe TMS9914A chip. The address
of the register is at $FS020008. The address passed to the read
routine specifies the offset fromthe base address of the board. }
err := Qi bRIAddr (gRef Num $020008, nyByte, nyStatus, nyError);
{ check if the 'LADS bit is set. This will be TRUE when we have been
addressed to listen. W assune we can only listen. }

IF (Bit And(LONG NT(nyByte), 4) <> 0) THEN

i sThere : = TRUE { we were addressed to listen }
ELSE

i sThere : = FALSE;

I F isThere THEN
BEGA N
{ allocate space for the receive data buffer. }
bytetnt : = 1000; { max chars to receive }

dat aBuf fer : = NewHandl e(byte(nt); { reserve nenory for data }
IF (dataBuffer <> N L) THEN { if we have enough nenory }
BEG N
H_ock(dat aBuffer); { lock the nenory bl ock

during 1/O operation }

{ next set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }

nyQoi b& 1 B k. csF ag : = 1; { check for ECS character }
nyQi b& | Bl k.csStatus : = 0; { a return value }

nyQi bQ& | Bl k. csError := 0; { a return val ue }

nyQi b& | Bl k. csCount bytetnt ; { max buffer size }
nyQi b | Bl k. csDat aBuf : = dataBuffer”; { input buffer }
nyQi b | Bl k. csAddrList := NL; { not used }

{ set up the device nanager's control call
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock.i oRef Num : = refNum { from' Goi bQpen' call }

paraneters }

par anBl ock. csCode : = 21; { for "Rev' call }
paramAddr := LONG NT(@yQi b& 1 Bl k); { GPIB parans }
par anBl ock. csPar anf 1] LoVWor d( par amAddr ) ;

par anBl ock. csPar anj 0] H Wor d( par amAddr) ;

err := PBControl (@aranBl ock, FALSE);

nyStatus := nyQi bQ | Bl k.csStatus; { status }
nyError := nyQi b1 Bl k. csError; { result code }
HuUnl ock( dat aBuf fer); { no nore need to lock }

END, { if databuffer allocated }

END, { if we were addressed to listen }
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{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQi bQ| Bl k. csStat us and

nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' QibCpen'. The data will be placed in
dat aBuffer and ' nyQi bCt | Bl k.csCount' will contain the actual nunber of
characters transferred into the dataBuffer. }

END,
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Section 6

Driver Functions Interface

Read Read Memory Location Read
Purpose: This call is used to allow the application to read a memory address from
the NBS-GPIB card.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csAddr Li st - desired menory address.
paranBl ock.i oRef Num - value returned from' Gi bCpen' call
par anBl ock. csCode - '25" for this call
Output:
gpi b | Bl k. csVar - Byte at specified nenory address.
gpi b1 Bl k.csStatus - call return status information
gpi bQ | Bl k. csError - call return error code
Details: Applications call this routine in order to read a byte from the memory
space of the NBS-GPIB card.
This routine has been included in the driver to allow the application
programmer complete access to all of the hardware functions with
which the interface card is capable of. With this call an application can,
for instance, read any of the status registers on the TMS9914A chip.
Addresses should be specified by sending the lower 24 bits of the
address desired on the card, with the two LSB's zero. The driver will
complete the address used for the access by adding $FS000003 to the
value passed to the routine ('S being the slot address where the card is
installed). Remember that the NBS-GPIB card only supports data
transfers over byte lane 3 of the NuBus interface.
The user should consult the NBS-GPIB memory map given in another
part of this manual for a list of addresses used on the card.
Read:
Get specified address.
AND address with $00FFFFFF.
ADD address with the board's base address ($FS000003).
Read the byte at the cal cul ated address.
AND byte with $000000FF.
Put requested byte in the Iow byte of the .csVar field.
Ret ur n.
Example:
VAR
err: CeErr;
par anBl ock: Par anBl ockRec;
nyGpi bQ | Bl k: @i ba | Bl k;
par amAddr : LONG NT;
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ref Num | NTEGER
nySt at us: | NTEGER,
nyError: | NTEGER,
t heByt e: Si gnedByt €;
BEG N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { areturn value }
ny@i b& | Bl k. csFl ag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
ny@i b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
ny@i b | Bl k. csAddrLi st : = $020008; { address of TMBS9914A s
address status register }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' i bpen' call }
par anBl ock. csCode : = 25; { for "Read' call }
paramAddr = LONGA NT( @yQi b& | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr);
par anBl ock. csParanf 0] := H Wrd(paranmAddr);
err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bCQ| Bl k. csSt at us; { interface's status }
nyError := nyQi bC | Bl k. csError; { driver's result code }

theByte := SignedByte(nyGi bCtl Bl k.csVar); { the returned byte }

{ The success of the device manager call is returned in 'err'. The driver's

status and resul

t codes are returned in nyGoi b | Bl k. csStatus and

nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' GibQen'.}

END,
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Section 6

Driver Functions Interface

RemEnable

Remote enable RemEnable

Purpose:

Format:

Parameters:

Details:

Example:

This call is used to assert the remote enable line (REN) on the GPIB
bus.

FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;

Input:
paranBl ock.i oRef Num - val ue returned from' Qi bCpen' call
par anBl ock. csCode '2" for this call

Output:
gpi b& 1 Bl k.csStatus - call return status information
gpi b& | Bl k. csError - call return error code

Application programs call this routine to assert the remote enable line
(REN) on the GPIB bus. Devices on the bus will not go into remote until
they are later addressed to listen. This call should only be made if the
NBS-GPIB card is the controller in charge of the GPIB bus.

RenEnabl e:
Send 'sre' conmand to TMS9914 chip

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi bQ | Bl k;
par amAddr : LONG NT;
ref Num | NTECER,
nySt at us: | NTECER,
nyError: | NTECER,
BEG N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
ny@i b& | Bl k. csFl ag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
ny@i b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi b(pen' call }
par anBl ock. csCode : = 2; { for RenkEnable }
paramAddr : = LONG NT( @yQi b | Bl k) ; { address of GPIB parans }

par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

LoVer d( par anAddr) ;
H Vor d( par anAddr) ;

err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bCQ | Bl k. csSt at us; { interface's status }
nyError := nyQi bC I B k.csError; { driver's result code }
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{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQi bCQ | Bl k. csStatus and
nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that

whi ch was returned by the call to ' GibQen'.}
END,
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Section 6

Driver Functions Interface

Send Device Send Data Send
Purpose: This call is used to allow the application to send data, as a device on
the GPIB bus, when it is addressed to talk.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csDat aBuf - pointer to data buffer
gpi b | Bl k. csCount - nunber of bytes to send
gpi b | Bl k. csVar - 'look for ECB character' flag
gpi b& | Bl k. csFl ag - 'send EQ with last character' flag
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - '22" for this call
Output:
gpi b | Bl k. csCount - actual nunber of bytes sent
gpi bQ | Bl k. csSt at us - call return status information
gpi bQ | Bl k. csError - call return error code
Details: Application programs call this routine when they are configured as a

device and have been addressed to talk in order to send data over the
GPIB bus.

A pointer to the first byte of the data buffer should be passed in the
gpi b&t | Bl k. csDat aBuf field.  The calling program shall use the
gpi bat | Bl k. csCount field to specify the number of characters to
transmit. The driver will terminate the data transfer when this character
count has been sent if the transfer is not terminated earlier by some
other condition. The gpi bCt1 Bl k. csCount parameter is a longword
variable which is used to return to the calling program the actual
number of characters transmitted during the current transaction.

During normal data transfers, the transmit operation is terminated when
the specified number of characters have been sent. It is also possible
to terminate on the occurrence of a particular byte in the data stream.
This byte is called the EOS character and is specified to the driver by a
call to the 'SetEos' control call. The calling program must set the
gpi b&t | Bl k. csvar parameter to a non-zero value in order to enable
termination on the EOS character, otherwise no data checking will
occur.

The last character sent will be sent with the EOI line on the GPIB bus
pulled low if the gpi bCt | Bl k. csFl ag variable is set to a non-zero value.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
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Example:

‘timot' parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
accepted over the GPIB bus. If the byte is not accepted after 'timot’
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctiTime' error result to the calling program.
This should prevent most programs from 'hanging' if there is some
failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is currently
configured as a 'device' on the GPIB bus.

Send:
Set pointer to data buffer
Cl ear character counter
While still sending data
CGet data byte
I ncrenent data byte pointer
If last byte to send
Signal count hit in .csStatus
| F .csFlag set then
Send ' FEA' command to TMS9914 chip
signal "EQ"' sent in .csStatus
End if .csFlag set
Send data byte over GPIB bus
Wait for data byte to be accepted over GPIB bus
I ncrement character counter
Put character count in .csCount field
Return to caller
End if last byte to send
If we should be checking for EGCS character
If this byte was the EOS character
signal '"EQ' sent in .csStatus
| F .csFlag set then
Send ' FEA' command to TMS9914 chip
signal 'EAQ' sent in .csStatus
End if .csFlag set
Send data byte over GPIB bus
Wait for byte to be accepted over GPIB bus
I ncrenent character counter
Put character count in .csCount field
Return to caller
End if this was the EGCS character
End if we are checking for ECS character
Send data byte over GPIB bus
I ncrenent character counter
Wait for data byte to be accepted over GPIB bus
End While still sending data

VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | B k: i bQ | Bl k;
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par amAddr : LONG NT;

ref Num | NTECGER,
nySt at us: | NTEGER,
nyError: | NTEGER
listeners: St r 255; { listener address list }
byt eCnt : LCONG NT; { data count }
sendDat a: St r 255; { Tx data goes here }
nyByt e: Si gnedByt e;
i sThere: BOOLEAN,
BEG N

{ read the address status regi ster fromthe TMB9914A chip. The address
of the register is at $FS020008. The address passed to the read
routine specifies the offset fromthe base address of the board. }

err = Qi bRIAddr (gRef Num $020008, nyByte, nyStatus, nyError);

{ check if the "TADS bit is set. This will be TRUE when we have been
addressed to talk. W assume we can only talk. }

| F (Bit And(LONG NT(nyByte), 2) <> 0) THEN

i sThere := TRE { we were addressed to listen }
ELSE

i sThere : = FALSE;

| F isThere THEN

BEG N

sendData := '"hello worldxx'; { actual data to send }
sendDat a[ 12] : = CHAR(13); { <CR>}

sendDat a[ 13] : = CHAR(10); { <LF>}

bytent := LONGA NT(Lengt h(sendDat a));

{ next set up the driver's control call paraneters }

nyQi bQ | Bl k. csVar : = 0; { don't check for ECS character }
nyQi b& 1 B k. csFH ag : = { send EQ with |ast character }
ny@i bQ | Bl k. csStat us : O; { a return val ue }

nyQi bQ | Bl k. csError : = { a return value }

nyQoi b& | Bl k. csCount : = byte(nt ; { max buffer size }

ny@i b | Bl k. csDat aBuf @endDat a[1]; { the first data byte }
nyQi bQ | Bl k. csAddr Li st N L; { not used }

=

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef N\um : = ref Num { from' Qi bQpen' call }
par anBl ock. csCode : = 22; { for "Send' call }
paramAddr := LONG NT( @yQi b | Bl k) ; { address of GPI B parans }
par anBl ock. csParanf 1] := LoWrd(paranAddr);

par anBl ock. csParanj 0] := H Wrd(paramAddr);

err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bQ | Bl k.csStatus; { interface's status }

nyError := nyQi bQ 1Bl k. csError; { driver's result code }
END, { if we were addressed to talk }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bQ | Bl k. csStatus and

nyQoi b& | Bl k. csError respectively. The driver reference nunber used is that
whi ch was returned by the call to ' GibQpen'. The 'nyGi bQl Bl k. csCount'
field will contain the actual nunber of characters transferred over the GPIB
bus. }

END,
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Section 6 Driver Functions Interface
SendCmd Controller Send Command String SendCmd
Purpose: This call is used to allow the controller to send a command string
directly over the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csDat aBuf - pointer to data buffer
gpi b | Bl k. csCount - nunber of bytes to send
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - "16" for this call
Output:
gpi b& | Bl k. csCount - actual nunber of bytes sent
gpi bQ | Bl k. csSt at us - call return status information
gpi b& | Bl k. csError - call return error code
Detalls: Application programs call this routine to instruct the controller to send a

command string directly over the GPIB bus. The data bytes in the
specified buffer will be sent over the GPIB bus with the ATN line
asserted. No other addressing or set-up bytes are sent over the GPIB
bus prior to the data transfer. The EOI line is not asserted with the last
data byte sent.

A pointer to the first byte of the data buffer should be passed in the
gpi bat | Bl k. csDat aBuf field.  The calling program shall use the
gpi bt 1 Bl k. csCount field to specify the number of characters to
transmit. The driver will terminate the data transfer when this character
count has been sent. The gpibCIBlk.csCount parameter is a
longword variable which is used to return to the calling program the
actual number of characters transmitted during the current transaction.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
‘timot’ parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
accepted over the GPIB bus. If the byte is not accepted after 'timot'
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctlTime' error result to the calling program.
This should prevent most programs from 'hanging' if there is some
failure on the GPIB bus.
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Example:

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus. Use this call with caution for invalid command
bytes can leave the bus in an undefined state.

SendCnd:

VAR

BEG N

Set pointer to data buffer
Cl ear character counter
Wi le still sending data
CGet data byte
I ncrenent data byte pointer
If last byte to send
Send data byte over GPIB bus
I ncrenent character counter
Put character count in .csCount field
Signal count hit in .csStatus
Return to caller
End if last byte to send
Send data byte over GPIB bus
I ncrenent character counter
Wait for data byte to be accepted over GPIB bus
End While still sending data

err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi b& 1 Bl k: (i b& | Bl k;

par amAddr : LONG NT;

ref Num | NTECER,

nySt at us: | NTECER,

nyError: | NTECER,

byt eCnt : LONG NT; { data count }

sendDat a: St r 255; { Tx data goes here }

{ first set up the conmand byte buffer. In the follow ng exanple we

send the 'unlisten' command foll owed by the |istener address 23
and the tal ker address 8. }

sendData :="'?7H ; { actual command bytes to send }
bytent := LONGA NT(Lengt h(sendData));

{ next set up the driver's control call parameters }

ny@i bQ | Bl k. csVar : = 0; { not used }

nyQoi b& 1 B k. csFl ag : = 0; { not used }

nyQoi b& 1 B k. csStatus : = 0; { areturn value }

nyQi b& | Bl k. csError := 0; { a return val ue }

nyQoi b& | Bl k. csCount : = bytett ; { max buffer size }

nyQoi b& | Bl k. csDat aBuf := @endData[1l]; { the first data byte }
ny@i b& | Bl k. csAddrList := NL; { not used }

{ now set up the device nmanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 16; { for 'SendOm' call }
paramAddr : = LONG NT( @yQpi b& | Bl k) ;{ address of GPIB parans }
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par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

LoVer d( par anAddr) ;
H Vor d( par anAddr) ;

err := PBControl (@aranBl ock, FALSE);
nyStatus := nyQi bQ | Bl k.csStatus; { interface's status }
nyError := nyQi bCIB k.csError; { driver's result code }

{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQi bQ | Bl k. csStatus and

nyQoi b& | Bl k. csError respectively. The driver reference nunber used is that
whi ch was returned by the call to ' GibQpen'. The 'nyGi bQl Bl k. csCount'
field will contain the actual nunber of characters transferred over the GPIB
bus. }

END,
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Section 6

Driver Functions Interface

SetEos

Define new EOS character SetEos

Purpose:

Format:

Parameters:

Details:

Example:

This call is used to define a new 'End-of-String' character (EOS) for the
interface.

FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;

Input:
gpi b& | Bl k. csVar - new ECS character in | ow byte of word
paranBl ock.i oRef Num - value returned from' Gi bCpen' call
par anBl ock. csCode - 'G5 for this call

Output:
gpi b | Bl k. csSt at us
gpi b& | Bl k. csError

- call return status infornation
- call return error code

Application programs call this routine to define a new EOS character for
the interface. Upon driver initialization, by a call to GpibOpen, the
firmware sets a default EOS character of an ASCII line-feed. This call
can subsequently be used to change the character recognized as the
EOS character.

The EOS character is sometimes used to terminate /O operations
across the GPIB bus. The driver's send and receive data calls allow the
calling program to specify whether or not the EOS character will be
used as a message terminator for the selected operation. If so then the
data transfer operation will terminate whenever the currently defined
EOS character is detected in the data stream. This will happen
regardless of the value of the csCount parameter or the state of the
GPIB EOI line at the time of the occurrence. See the particular data
transfer routine for more information regarding data transfer
termination.

Set Eos:

Save new ECS character in |ocal storage

VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Gi b | Bl k;
par amAddr : LONG NT;
ref Num | NTECER,
nySt at us: | NTECER,
nyError: | NTECER,
newChar : Char;

BEA N
newChar := Char(4); { new ECs of ASA| <EOT>}

{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = | NTEGER newChar) ; { pass new character val ue }
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nyQoi b& 1 B k. csFl ag : = 0; { not used }

nyQoi b& 1 B k. csStatus : = 0; { areturn value }

ny@i b& | Bl k. csError := 0; { a return val ue }

nyQi b | Bl k. csCount : = 0; { not used }

nyQoi b& | Bl k. csDat aBuf := NL; { not used }

ny@i b& | Bl k. csAddrList := NL; { not used }

{ now set up the device nanager's control call paraneters }

par anBl ock. i oConpl etion := NL; { not used }

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 5; { for 'SetEos' call }
paramAddr = LONGA NT( @yQi b& | Bl k) ; { address of GPIB parans }

par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

LoVér d( par anAddr) ;
H Wor d( par amAddr ) ;

err := PBControl (@aranBl ock, FALSE);

nyStatus := nyQi bCQ| Bl k. csSt at us; { interface's status }
nyError := nyQui bC | Bl k. csError; { driver's result code }
{ The success of the device manager call is returned in 'err'. The driver's

status and result codes are returned in nyQi bQ | Bl k. csStatus and

nyQoi b& | Bl k. csError respectively. The driver reference nunber used is that
whi ch was returned by the call to ' GibQpen'.}

END;
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Section 6

Driver Functions Interface

SetMyAddr

Designate new local GPIB address SetMyAddr

Purpose:
Format:

Parameters:

Details:

Example:

This call is used to designate a new GPIB address for the local device.
FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;

Input:
gpi b& | Bl k. csVar - new |l ocal address in | ow byte of word
par anBl ock. i oRef Num - value returned from' Qi bCpen' call
par anBl ock. csCode - '6" for this call

Output:
gpi b1 Bl k.csStatus - call return status information
gpi b& | Bl k. csError - call return error code

Application programs call this routine to specify a new local GPIB
address for the interface. This call can be made for both controller and
non-controller configured interfaces. The address of each device on
the GPIB bus must be unique and usually does not change during a
sequence of commands. The address is used to determine which
devices participate in any subsequent data transfer operations.

Valid address values to be used in this control call will fall in the range
of 0 to 31. The appropriate driver routines will take care of translating
this value to its corresponding talker and listener addresses which are
actually sent over the GPIB bus during an addressing sequence of the
operation. When the NBS-GPIB driver GpibOpen routine is called, the
driver defaults to a local address of '0'.

Set MyAddr :
Save new address value in | ocal storage
Wite new address to TMS9914 chip

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | B k: i bQ | Bl k;
par amAddr : LONG NT;
ref Num | NTECER,
nySt at us: | NTECER,
nyError: | NTECER,
nyAddr ess: | NTECER,
BEG N
nyAddress := 5; { set new address }
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = nyAddress ; { pass new address val ue }
nyQoi b& 1 B k. csFlag : = 0; { not used }

nyQoi b& 1 B k. csStatus : = 0;
nyQoi b& 1 Bl k. csError : = 0;
nyQoi b& | Bl k. csCount : = 0;

{ a return val ue }
{ areturn value }
{ not used }
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nyQi b& | Bl k. csDat aBuf
nyQoi b& | Bl k. csAddr Li st

N L; { not used }

= NL; { not used }

{ now set up the device nanager's control call paraneters }

par anBl ock
par anBl ock
par anBl ock
par anBl ock
par amAddr

par anBl ock
par anBl ock

.ioConpletion := NL;

.1 oVRef \um : = 0; { not used }

.1 oRef Num : = ref Num { from' Qi b(pen' call }
.csCode : = 6; { for 'Set MAddr' call }
;= LONG NT( @yQpi b | Bl k) ; { address of GPIB parans }
.csParanj 1] : = LoWrd(paramAddr);

.csParanj 0] := H Wrd(paranAddr);

err := PBControl (@aranBl ock, FALSE);

nySt at us

1= nyQi bQ | Bl k. csSt at us;
nyError := nyQi bC I B k.csError;

{ interface's status }
{ driver's result code }

{ The success of the device manager call is returned in 'err'. The driver's
status and result codes are returned in nyQi bCQ | Bl k. csStatus and

nyQi bQ | Bl k. csError respectively. The driver reference nunber used is that
whi ch was returned by the call

END,

to ' Qoi bQpen' .}
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SetOut Set GPIB bus' Output Buffer Configuration SetOut
Purpose: This call is used to set the type of output buffers used on the GPIB bus
data lines.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csVar - Buffer output type.
paranBl ock.i oRef Num - value returned from' Gi bCpen' call
par anBl ock. csCode - '24" for this call
Output:
gpi b& 1 Bl k. csStatus - call return status information
gpi b& | Bl k. csError - call return error code
Details: Applications call this routine in order to set the type of output buffers

used on the GPIB bus data lines.

The NBS-GPIB card can be configured to have either three-state or
open collector drivers on the GPIB data bus lines. Three-state type of
buffers allow faster data transfers over the interface, but have the
disadvantage of not being compatible with parallel-poll operations.
During parallel-poll operations, each configured device on the bus
must drive one bit of the eight bit data bus. Thus open collector drivers
must be employed.

The design of the NBS-GPIB card also allows a hybrid mode of
operation which gives the interface the best of both types of buffer
outputs. This third mode sets the output buffers to their three-state
output type except during parallel-poll operations, during which time
the buffers automatically switch to the open-collector type of driver.
After the parallel-poll operation completes, the buffers revert back to
three-state operation. This is the mode which the driver defaults to
upon a call to the 'GpibOpen' routine.

The application specifies the configuration type to this function by
passing one of the following values in the .csVar parameter.

.csVar value Output Type
0 Always open-collector outputs
1 Always three-state outputs
2 Three-state except during parallel-poll
Set Qut :

Get current configuration fromlocal nmenory image
Mask off 'systembit'’
OR new configuration into val ue
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Store in configuration register

Store a nmenory inmage in |local storage
Ret urn
Example:

VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi bQa | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
ref Num | NTEGER
nySt at us: | NTEGER,
nyError: | NTEGER,

BEG N
{ first set up the driver's control call paraneters }

rryQo@ b&l1 B k.csVar := 1;

{ Set 3-state outputs }

nyQoi b& 1 B k. csFl ag : = 0; { not used }

nyQoi b& |1 B k. csStatus : = 0; { areturn value }

nyQoi b& 1 Bl k. csError : = 0; { areturn value }

nyQoi b& | Bl k. csCount : = 0; { not used }

nyQoi b& | Bl k. csDat aBuf : = NL; { not used }

nyQoi b& | Bl k. csAddrLi st := NL; { not used }

{ now set up the device nmanager's control call paraneters }

par anBl ock. i oConpl etion := NL; { not used }

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bQpen' call }
par anBl ock. csCode : = 24; { for "SetQut' call }
paramAddr := LONGA NT( @yQi b& | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;

par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;

err := PBControl (@aranBl ock, FALSE);

nySt at us
nyError :=

;= nyQi bQ | Bl k. csSt at us;

nyQi bQ | Bl k. csError;

{ interface's status }
{ driver's result code }

{ The success of the device manager call is returned in "err'. The driver's
status and result codes are returned in nyQi bQ | Bl k. csStat us and
nyQoi ba | Bl k. csError respectively. The driver reference nunber used is that
which was returned by the call to ' GibQpen'.}

END,
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Trig Group Execute Trigger Trig
Purpose: This call is used to cause a group execute trigger (GET) command to be
sent to designated devices on the GPIB bus.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi bQ I Bl k. csAddrList - pointer to |listener address |ist
par anBl ock. i oRef Num - value returned from' Qi bCpen' cal
par anBl ock. csCode - "7 for this cal
Output:
gpi b | Bl k. csSt at us - call return status infornation
gpi b& | Bl k. csError - call return error code
Details: Application programs call this routine to cause a group execute trigger

(GET) command to be sent to designated devices on the GPIB bus.
This is usually done to synchronize a number of instruments.

The calling program must pass a pointer to a list of listener addresses
of devices it wishes to send the trigger command to. This list should be
composed of a string of bytes, each one corresponding to a valid GPIB
listener address in the range of 0x20 to Ox3e. The list end will be
presumed by the driver to be the first byte not in the above mentioned
range.

During the execution of this call, the driver will attempt to detect if there
is no-response from the addressed device on the bus. This can
happen if the device's address is not properly set or the instrument is
malfunctioning in some way. It does this by using the value of the
‘timot’ parameter described in another portion of this manual.
Whenever the driver is attempting to send a data byte over the bus it
will enter a loop which verifies whether or not the data byte has been
accepted over the GPIB bus. If the byte is not accepted after 'timot'
number of passes thru the check loop, the operation will terminate and
the driver will return the 'ctlTime' error result to the calling program.
This should prevent most programs from 'hanging' if there is some
failure on the GPIB bus.

This call should only be made if the NBS-GPIB card is the controller in
charge of the GPIB bus.

Trig:
Send 'universal unlisten' over the GPIB bus
Point to first |istener address
Wil e current address is in range 0x20 to 0x3e
Send address of current |istener over GPIB bus
I ncrenent address |ist pointer
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Example:

End Wil e

Send ' GET' command over the GPI B bus
VAR

err: CBErr;

par anBl ock: Par anBl ockRec;

nyQi ba 1B k: i bQl Bl k;

par amAddr : LONG NT;

ref Num | NTEGER,

nySt at us: | NTEGER,

nyError: | NTEGER,

l'i steners: St r 255; { the list of listeners }

BEG N

{ first set up the listener address list. This is a list of addresses
of devices we wish to receive the ' GET' conmand. Remenber that
li stener addresses are offset by + O0x20 in the | EEE-488 worl d.
The list should be termnated by a non-valid |istener address.
In this case we use the ASCI|I <z> which rmeets the requirenent
by having a val ue of Ox7a. Later we will pass a pointer to the
first listener by using the @isteners[1] nomencl at ure.
Remenber that in the PASCAL | anguage the first byte of a string
is the string length parameter and that it is the second byte
which is the real first character of the string. }

listeners :="'(+7z2'; { 3 listeners at addresses 8, 11, and 23}

{ next, set up the driver's control call parameters }

nyQoi b& | Bl k. csVar : = 0; { not used }

ny@i b& | Bl k. csFl ag : = 0; { not used }

nyQi b& | Bl k. csStatus : = 0; { a return val ue }

nyQoi b& |1 Bl k. csError : = 0; { areturn value }

ny@i b& | Bl k. csCount : = 0; { not used }

nyQi b | Bl k. csDat aBuf : = NL; { not used }

nyQoi b& | Bl k. csAddrList := @isteners[1]; { pointer to listener list }

{ now set up the device nanager's control call paraneters }

par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi b(pen' call }

par anBl ock. csCode : = 7; { for "Trig control call }

paramAddr : = LONG NT( @yQi bQ | Bl k) ; { address of GPIB parans }

par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

: = LoWr d( par amAddr) ;
: = H Wr d( par amAddr) ;

err := PBControl (@aranBl ock, FALSE);

nySt at us

nyError

= nyQi b | Bl k. csSt at us; {
;= nyQi ba | Bl k. csError; {

interface's status }
driver's result code }

isreturned in 'err'. The driver's

{ The success of the device manager call
status and result codes are returned in nyQi bCQ | Bl k. csStatus and

ny@i bQ | Bl k. csError respectively.
whi ch was returned by the call

END,

The driver reference nunber used is that

to ' Qoi bQpen' .}
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Write Write Memory Location Write
Purpose: This call is used to allow the application to write a byte to a memory
address on the NBS-GPIB card.
Format: FUNCTI ON PBCont r ol ( @ar anBl ock, FALSE): OSErr;
Parameters: Input:
gpi b& | Bl k. csVar - byte to wite in lower 8 bits of .csVar
gpi b& | Bl k. csAddrLi st - desired nenory address.
paranBl ock.i oRef Num - value returned from' Qi bQpen' call
par anBl ock. csCode - '26" for this call
Output:
gpi b1 Bl k.csStatus - call return status information
gpi bQ | Bl k. csError - call return error code
Details: Applications call this routine in order to write a byte to the memory
space of the NBS-GPIB card.
This routine has been included in the driver to allow the application
programmer complete access to all of the hardware functions with
which the interface card is capable of. With this call an application can,
for instance, write to any of the control registers on the TMS9914A chip.
Addresses should be specified by sending the lower 24 bits of the
address desired on the card, with the two LSB's zero. The driver will
complete the address used for the access by adding $FS000003 to the
value passed to the routine ('S being the slot address where the card is
installed). Remember that the NBS-GPIB card only supports data
transfers over byte lane 3 of the NuBus interface.
The user should consult the NBS-GPIB memory map given in another
part of this manual for a list of addresses used on the card.
Wite:
Get specified address.
AND address with $00FFFFFF.
ADD address with the board's base address ($FS000003).
Wite the byte at the cal cul at ed address.
Ret ur n.
Example:
VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | Bl k: Qi bQ | Bl k;
par amAddr : LONG NT;
ref Num | NTEGER,
nySt at us: | NTECER,
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nyError:
t heByt e:

BEG N

{ inthis exanple we wll
fromthe TMS9914A chi p.
regi ster on the chip. }

nmask ' 0
t heByt e

{ next set

ny@i b | Bl k. csVar

| NTEGER
Si gnedByt e;

: = Si gnedByt e( $20) ;

up the driver's control
1= theByte;

nyQoi b& 1 B k. csFl ag : = 0;
nyQoi b& 1 B k. csStatus : = 0;

nyQi b& | Bl k. csError :
nyQoi b& | Bl k. csCount :
nyQoi b& | Bl k. csDat aBuf :
nyQi bQ | Bl k. csAddr Li st

{ now set

par anBl ock
par anBl ock
par anBl ock
par anBl ock
par amAddr

par anBl ock
par anBl ock

err := PBControl (@aranBl ock, FALSE);
:= nyQi bQ | Bl k. csSt at us;

nySt at us
nyError :=

)

ino
noo

N L;
;= $020000;

up the devi ce manager's control

cal |

enabl e interrupts on 'Bl"'
VW do this by setting bit 5 of the interrupt

{

fromthe gpi b bus

set bit 5}

parameters }

{ value to be witten }

{ not used }

{ areturn value }

{ a return val ue }

{ not used }

{ not used }

{ address of TMB9914A s

"int mask 0' register }

call parameters }

{ not used }

{ not used }

{ from' Qi bQpen' call }

{ for "Wite' call }

{ address of GPIB parans }

.ioConpletion := NL;

.ioVRef \um: = O;

.ioRef Num : = ref Num

. csCode : = 26;

;= LONG NT( @y Qi bQ | Bl k) ;
.csParanf 1] := LoWrd(paramAddr);
.csParanf 0] := H Wrd(paramAddr);

nyQoi b& | Bl k. csError;

{ The success of the device nmanager call
status and result codes are returned in nyQi bQ| Bl k. csStatus and

ny@i bQ | Bl k. csError respectively.
whi ch was returned by the call

END,

{
{

isreturned in 'err'.

interface's status }
driver's result code }

The driver's

The driver reference nunber used is that

to ' Qi bQpen' .}
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{
File: GQibQu.p

Version 1.0 15 March, 1989

Copyright © 1988-1989 by fishcanmp engi neeri ng.
}

UN T Qi bd u;

| NTERFACE

USES
{$LCAD Macl nt f. LOAD}

MenTypes, Qui ckDraw, CSIntf,

{$LQAD}

the following structure wll

@i bl Bl k = RECORD
csVar:

csH ag:

csSt at us:
csError:
csCount :

csDat aBuf :

csAddr Li st :

Al rights reserved.

Tool I ntf, Packlntf;

be used for all driver 'Control calls'
for passing information into/fromthe driver.

| NTEGER,

| NTEGER,

| NTEGER,
| NTEGER
LONG NT;

Ptr;
Ptr;

{ general purpose word has call specific
data. Refer to control call desired

for variable definition. }

{ general purpose word has call specific
data. Refer to control call desired

for variable definition. }

{ call returned status infornation }

{ call returned error infornation }

{ max characters to be inputted fromthe
bus or the exact nunber of bytes to be sent
out over the bus. For all operations,

the actual nunber of bytes received or
transmtted will be returned in this val ue}
{ used for actual data to/fromthe driver }
{ pointer to a list of valid Gl B addresses
of devices which will be partaking in the
following transaction. List will contain
val id addresses termnated by the first
non-val i d address for Listeners. For

tal kers there can only be one so only

the byte pointed to is valid and no
termnator is needed. Not used for 'Send
command' . }
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END,

@i bQa B kPtr = ~Gi bat | Bl k;

FUNCTI ON Gpi bQpen( gpi bSl ot: SignedByte; VAR ref Num | NTECGER): CSErr;

{ initialize the card as systemcontroller }
FUNCTI ON (pi bControl ler(ref Num | NTEGER VAR status, error: |INTEGER: CBErr;

{ initialize the card as a Device }
FUNCTI ON pi bDevi ce(ref Num | NTEGER VAR status, error: |INTEGER): CSErr;

send renote enable }
FUNCTI ON (pi bRenot e(ref Num | NTEGER, VAR status, error: |INTEGER: CSErr;

{ send 'local' }
FUNCTI ON i bLocal (ref Num | NTEGER VAR status, error: |INTEGER: CBErr;

{ send 'interface clear' }
FUNCTI ON i bl fc(ref Num | NTEGER VAR status, error: |INTEGER: OBErr;

mark a new ECS character }
FUNCTI ON Gpi bNewEos(ref Num | NTEGER, theChar: CHAR VAR status, error: |INTEGER): CSErr;

Set new GPIB address }
FUNCTI ON (pi bNewAddr (ref Num theAddr: |NTEGER VAR status, error: |INTEGER): CSErr;

{ send 'group execute trigger' to listener list }
FUNCTI ON i bGet (ref Num | NTEGER, |isteners: Str255; VAR status, error: |INTEGER): CSErr;

{ send 'selected device clear' to listener list }
FUNCTI ON Gpi bSdc(ref Num |INTEGER |isteners: Str255; VAR status, error: |INTEGER: CSErr;

{ receive data (as controller) froma selected tal ker }
FUNCTI ON (pi bCRev(ref Num I NTEGER VAR count: LONG NT; tal ker: CHAR bufferPtr: Ptr;
eosCheck: BOCOLEAN VAR status, error: INTEGER): CBErr;

{ send data (as controller) to selected |listener(s) }
FUNCTI ON Gpi bCSend(ref Num | NTEGER, VAR count: LONANT; |isteners: Str255; bufferPtr: Ptr;
sendEoi, eosCheck: BOOLEAN VAR status, error: |NTEGER): CBErr;
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{ send command string (as controller) }
FUNCTI ON (pi bSendQrd(ref Num | NTEGER, VAR count: LONG NT; bufferPtr: Ptr;
VAR status, error: INTEGER: CBErr;

Configure the listener list with the specified configuration bytes
in order that the devices may respond to a parallel poll operation.

}
FUNCTI ON Qoi bPpEn(ref Num | NTEGER |isteners: Str255; configStr: Str255;
VAR status, error: INTEGER): CSErr;

{ Disable one or nore specified devices fromresponding to a parallel poll. }
FUNCTI ON i bPpDi s(ref Num I NTEGER, listeners: Str255; VAR status, error: INTEGER): CBErr;

{ Disables parallel poll operation on all devices on the GPIB bus. }
FUNCTI ON i bPpUConfi g(ref Num | NTEGER VAR status, error: |INTEGER: CBErr;

{ Performa parallel poll operation on the GPIB bus. }
FUNCTI ON i bCPar Pol | (ref Num | NTEGER, VAR response: Si gnedByt e;
VAR status, error: INTEGER: CBErr;

{ serial poll the devices specified}
FUNCTI ON (pi bCSer Pol | (ref Num | NTECER, tal kers: Str255; bufferPtr: Ptr;
VAR status, error: INTEGER): CSErr;

{ enabl e/ di sabl e board interrupts }
FUNCTI ON Gpi bl nt En(ref Num | NTEGER, operation: BOOLEAN, VAR status, error: INTEGER: CBErr;

{ wite a byte to an address on the card }
FUNCTI ON (pi bW Addr (ref Num | NTEGER address: UNIV Ptr; theByte: S gnedByte;
VAR status, error: INTEGER): CSErr;

{ read a byte froman address on the card }
FUNCTI ON Gpi bRJAddr (ref Num | NTEGER, address: UNNV Ptr; VAR theByte: SignedByte;
VAR status, error: INTEGER: CBErr;

{ set the output buffer type }
FUNCTI ON i bSet Qut (ref Num | NTEGER theConfig: |INTEGER VAR status, error: |NTEGER): OSErr;

{ Transfer data froma talker to a listener on the bus where the controller does not
participate in the transaction }
FUNCTI ON Qpi bXfr(ref Num | NTEGER addresses: Str255; VAR status, error: |NTECGER): CSErr;

{ receive data as a device }
FUNCTI ON (pi bRev(ref Num | NTEGER, VAR count: LONGA NT; bufferPtr: Ptr;
eosCheck: BOOLEAN VAR status, error: INTEGER): CsErr;
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{ send data as a device }
FUNCTI ON i bSend(ref Num | NTEGER VAR count: LONG NT; bufferPtr: Ptr;
sendEoi, eosCheck: BOOLEAN VAR status, error: |INTECGER): COSErr;

{ receive controll fromthe currently active controller }
FUNCTI ON Qpi bRevOnt rl (ref Num | NTEGER, VAR status, error: |INTEGER: OBErr;

{ pass controll to a device on the bus }
FUNCTI ON pi bPassOntrl (ref Num | NTEGER, device: CHAR VAR status, error: |INTEGER): CSErr;

{ set new timeout constant }
FUNCTI ON Gpi bNewTi nout (ref Num | NTEGER val ue: LONGA NT; VAR status, error: INTEGER: CBErr;

FUNCTI ON (pi bA ose(ref Num | NTEGER): CBErr;

| MPLEMENTATI CN

FUNCTI ON (pi bQpen( gpi bSl ot: SignedByte; VAR ref Num | NTEGER): CSErr;

VAR
err: CeErr;
par anBl ock: Par anBl ockRec;
namestr : St r 255;
BEG N
par anBl ock. i oConpl etion := NL;
nameStr :="'.Fc_gpib'; { taken fromdriver header (not needed ???) }
par anBl ock. i oNamePtr := @aneStr;
par anBl ock. i oPernmesn := fsQurPerm { any avail abl e pernission }
paranBl ock.ioM x := NL;
par anBl ock. i oFl ags : = O;
par anBl ock.i oS ot := gpi bS ot; { the slot the user plugged into }
paranBl ock.iold := -128; { the GPIB driver id }
err := (penSl ot (@ar anBl ock, FALSE);
ref Num : = par anBl ock. i oRef Num { return the driver reference nunber }
i bOpen : = err; { success code }
END,
{ initialize the card as systemcontroller }

FUNCTI ON pi bControl ler(ref Num | NTEGER VAR status, error: |INTEGER: CBErr;

VAR
err: CeErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& | Bl k. csF ag : = 0; { not used }
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nyQi b& | Bl k. csStatus : = 0; { a return val ue }

nyQoi b& 1 Bl k. csError = 0; { areturn value }

nyQoi b& | Bl k. csCount : = 0; { not used }

nyQi b | Bl k. csDat aBuf : = NL; { not used }

nyQoi b& | Bl k. csAddrLi st := NL; { not used }

{ now set up the device nanager's control call paraneters }

par anBl ock. i oConpl etion := NL; { not used }

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 0; { for "Contlnit" }
paranmAddr := LONGA NT( @yQi bC | Bl k) ; { address of GPIB parans }

par anBl ock. csParanf 1] : = LoWr d( par anmAddr) ;
par anBl ock. csParanf 0] := H Wr d( par amAddr) ;

err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibQl Bl k.csError; { driver's result code }

Qi bController :=err;

{ initialize the card as a device }

FUNCTI ON pi bDevi ce(ref Num | NTEGER VAR status, error: |INTEGER): CSErr;

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi ba | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFlag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 17, { for "NContlnit' }
paranmAddr = LONG NT( @yQi bC | Bl k) ; { address of GPIB parans }

par anBl ock. csParanf 1] : = LoWr d( par anAddr) ;
par anBl ock. csParanf 0] := H Wr d( par amAddr) ;

err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibCQl Bl k.csError; { driver's result code }

Qi bDevice := err;
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{ send renote enable }

FUNCTI ON (pi bRenot e( r ef Num

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi b& | Bl k: Qi b | Bl k;
par amAddr : LONG NT;

BEGA N
{ first set up the driver's control call
nyQoi b& | Bl k. csVar : = 0; {
nyQoi b& 1 B k. csFlag : = 0; {
nyQoi b& 1 B k. csStatus : = 0; {
nyQoi b& 1 Bl k. csError : = 0; {
nyQoi b& | Bl k. csCount : = 0; {
nyQoi b& | Bl k. csDat aBuf : = NL; {
nyQoi b& | Bl k. csAddrLi st := NL; {
{ now set up the device nanager's control call
par anBl ock. i oConpl etion := NL; {
par anBl ock. i oVRef Num : = 0;
par anBl ock. i oRef Num : = ref Num {
par anBl ock. csCode : = 2; {
paranmAddr = LONGA NT( @yQi bC | Bl k) ; {
par anBl ock. csParanf 1] : = LoWr d( par anmAddr) ;
par anBl ock. csParanf 0] := H Wr d( par amAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; {
error := nyQibCQl Bl k.csError; {
Qi bRenote : = err;

END,
{ send 'local' }

FUNCTI ON Qpi bLocal (ref Num | NTEGER, VAR st at us,

VAR
err: CeErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi b | Bl k;
par amAddr : LONG NT;

BEGA N
{ first set up the driver's control call
nyQi b | Bl k. csVar : = 0; {
nyQoi b& | B k. csF ag : = 0;
nyQoi b& 1 B k. csStatus : = 0; {
nyQi b | Bl k. csError := 0; {
nyQoi b& | Bl k. csCount : = 0; {
nyQoi b& | Bl k. csDat aBuf := NL; {
nyQoi b& | Bl k. csAddrLi st := NL; {
{ now set up the device nanager's control call
par anBl ock. i oConpl etion := NL; {
par anBl ock. i oVRef \um : = O; {

| NTECER VAR status, error:

error:

I NTEGER): CBErr;

paraneters }

not used }
not used }
a return val ue }
a return val ue }
not used }
not used }
not used }

parameters }
not used }

{ not used }

from' Qi bCpen'
for Renknabl e }
address of GPIB parans }

call }

interface's status }
driver's result code }

I NTEGER) : CBErr;

paraneters }

not used }

{ not used }

a return val ue }
a return val ue }
not used }
not used }
not used }

parameters }
not used }
not used }
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par anBl ock. i oRef Num :
par anBl ock. csCode : = 3;

paranmAddr = LONGA NT( @yQi bC | Bl k) ;
par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

ref Num

{ from' Qi bCpen' call }
{ for 'Local' control call
{ address of GPIB parans }

: = LoWr d( par amAddr) ;
: = H Wr d(par amAddr) ;

err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibCQl Bl k.csError; { driver's result code }
Qi bLocal := err;
END,
{ send 'interface clear' }
FUNCTI ON Gpi bl fc(ref Num | NTECGER VAR status, error: INTEGER: CBErr;
VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEG N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFl ag : = 0; { not used }
nyQoi b& |1 Bl k. csStatus : = 0; { areturn value }
nyQoi b& 1 Bl k. csError = 0; { areturn value }
nyQi b& | Bl k. csCount : = 0; { not used }
nyQoi b& | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrList := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL; { not used }
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 4; { for "Ifc' control call }
paramAddr := LONGA NT( @yQi bQ | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;
par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us; { interface's status }
error := nyQi bC | Bl k.csError; { driver's result code }
Qoiblfc :=err;
END,

}
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{ mark a new ECS character }

FUNCTI ON (pi bNewEos(ref Num | NTEGER, t heChar:

VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQoi b | Bl k: Gi b | Bl k;
par amAddr : LONG NT;
BEA N
{ first set up the driver's control call
nyQoi b& | Bl k. csVar : = | NTEGER(t heChar) ;
nyQi b& | Bl k. csFl ag : = 0;
nyQoi b& 1 B k. csStatus : = 0;
nyQoi b& 1 Bl k. csError = 0;
nyQi b& | Bl k. csCount : = 0;
nyQoi b& | Bl k. csDat aBuf := NL;
nyQoi b& | Bl k. csAddrLi st := NL;
{ now set up the device nanager's control
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0;
par anBl ock. i oRef Num : = ref Num
par anBl ock. csCode : = 5;
paramAddr : = LONG NT( @yQi b | Bl k) ;
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;
par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us;
error := nyQibCQ Bl k.csError;
Gpi bNewEos : = err;
END,
{ Set new GPIB address }
FUNCTI ON (pi bNewAddr (ref Num theAddr: | NTEGER
VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi b& | Bl k: Qi bQ | Bl k;
par amAddr : LONG NT;
BEGA N

{ first set up the driver's control call

nyQoi b& | Bl k. csVar : = theAddr ;
nyQoi b& 1 B k. csFlag : = 0;

nyQoi b& 1 B k. csStatus : = 0;
nyQoi b& 1 Bl k. csError = 0;
nyQi b& | Bl k. csCount : = 0;
nyQoi b& | Bl k. csDat aBuf : = NL;
nyQoi b& | Bl k. csAddrLi st := NL;

{ now set up the device nanager's control
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0;

par anBl ock. i oRef Num : = ref Num

par anBl ock. csCode : = 6;

CHAR VAR st at us,

cal |

VAR st at us,

cal |

error:

parameters }

{ pass new character val ue }
{ not used }
{ areturn value }
{ areturn value }
{ not used }
{ not used }
{ not used }

parameters }
{ not used }
{ not used }

{ from' Qi bQpen' call }
{ for 'SetEos' call }
{ address of GPIB parans }

{ interface's status }
{ driver's result code }

error: INTEGER: CBErr;

paraneters }

{ pass new address val ue }
{ not used }

{ a return val ue }
{ areturn value }
{ not used }

{ not used }

{ not used }

parameters }
{ not used }

{ from"' Qi bCpen’
{ for 'Set M/Addr'

call }
call }

INTEGER): CBErr;
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FUNCTI ON i bGet (ref Num | NTEGER, |isteners: Str255; VAR status, error: |NTECGER):

VAR

BEG N

paramAddr : = LONG NT( @yQpi b | Bl k) ;
par anBl ock. csPar anf 1] LoVér d( par anAddr) ;
par anBl ock. csPar anj 0] H Wor d( par amAddr) ;

err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us;
error := nyQibCQ | Bl k.csError;

Gpi bNewAddr : = err;

{ address of GPIB parans }

{ interface's status }
{ driver's result code }

{ send 'group execute trigger' to listener list }

err: CeErr;

par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi b | Bl k;
par amAddr : LONG NT;

{ first set up the driver's control call paraneters }

nyQi bQ | Bl k. csVar : = 0;

nyQoi b& | Bl k. csF ag : = 0;

nyQoi b& 1 B k. csStatus : = 0;

nyQi bQ& | Bl k. csError := 0;

nyQoi b& | Bl k. csCount : = 0;

nyQoi b& | Bl k. csDat aBuf := NL;

nyQi bQ | Bl k. csAddrList := @i steners[1];

{ not used }
{ not used }
{ areturn value }

{ a return val ue }

{ not used }

{ not used }

{ pointer to listener list }

{ now set up the device nanager's control call paraneters }

par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef \um : = O;

par anBl ock. i oRef Num : = ref Num

par anBl ock. csCode : = 7;

paramAddr : = LONG NT( @yQoi b | Bl k) ;

par anBl ock. csPar anf 1] LoVer d( par amAddr) ;
par anBl ock. csPar anf 0] H Vor d( par anAddr) ;

err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us;
error := nyQibC | Bl k.csError;

Qi bGet :=err;

{ not used }

{ from' Qi bQen' call }

{ for "Trig" control call }
{ address of GPIB parans }

{ interface's status }
{ driver's result code }

CsErr;
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{ send 'sel ected device clear'

to listener list }

FUNCTI ON (pi bSdc(ref Num |INTEGER |isteners: Str255; VAR status, error: |INTEGER: CSErr;
VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEG N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFl ag : = 0; { not used }
nyQoi b& 1 B k. csStatus : = 0; { areturn value }
nyQoi b& 1 Bl k. csError = 0; { areturn value }
nyQi b& | Bl k. csCount : = 0; { not used }
nyQoi b& | Bl k. csDat aBuf := NL; { not used }
nyQoi b& 1 Bl k. csAddrList := @isteners[1]; { pointer to listener list }
{ now set up the device nmanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bQpen' call }
par anBl ock. csCode : = 8§; { for "Devdr' call }
paramAddr := LONGA NT( @yQi bQ | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;
par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us; { interface's status }
error := nyQi bC | Bl k.csError; { driver's result code }
GoibSdc : = err;
END,

{ receive data (as controlle

r) froma selected tal ker }

FUNCTI ON (pi bCRev(ref Num I NTEGER VAR count: LONG NT; tal ker: CHAR bufferPtr: Ptr;
eosCheck: BOOLEAN VAR status, error: INTEGER): CsErr;

VAR

err: CBErr;

par anBl ock: Par anBl ockRec;

nyQi ba | Bl k: Gi b | Bl k;

par amAddr : LONG NT;

nysStr: St r 255;
BEGA N

{ first set up the driver's control call paraneters }

nyQoi b& | Bl k. csVar : = 0; { not used }

| F eosCheck THEN { check for ECS character in data strean? }

nyQi bl B k.csHag :=1
ELSE
nyQoi b& | Bl k. csF ag : = 0;

nyQoi b& 1 B k. csStatus : = 0; { areturn value }

nyQi bQ | Bl k. csError := 0; { a return val ue }

nyQoi b& | Bl k. csCount : = count; { max buffer size }

nyQoi b& | Bl k. csDat aBuf : = bufferPtr; { the input buffer }

nyStr :="1"; { pl acehol der}

nyStr[1] := tal ker;
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FUNCTI ON Gpi bCSend( r ef Num

VAR

BEG N

nyQoi b& | Bl k. csAddr Li st

{ now set up the device nanager's control call
par anBl ock. i oConpl eti on

= @yStr1];

{ the device address }

parameters }
= NL;

par anBl ock. i oVRef \um : = O; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi ben' call }
par anBl ock. csCode : = 14; { for '"CRev' call }
paramAddr : = LONG NT( @yQoi b | Bl k) ; { address of GPIB parans }
par anBl ock. csParanj 1] : = LoWr d( par anAddr) ;

par anBl ock. csParanf 0] : = H Wrd(paranmAddr);

err := PBControl (@aranBl ock, FALSE);

status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibC Bl k.csError; { driver's result code }
count := nyQibC | Bl k. csCount ; { return the actual # chars received }
Qi bCRev = err;

{ send data (as controller) to selected |listener(s) }

INTEGEER VAR count: LONANT; listeners: Str255; bufferPtr: Ptr;

sendEoi, eosCheck: BOOLEAN VAR status, error: |INTECGER): CSErr;
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Gi b | Bl k;
par amAddr : LONG NT;

{ first set up the driver's control

parameters }

| F eosCheck THEN { check for ECS character ? }
nyQi b& 1B k.csVar :=1

ELSE
nyQoi b& | Bl k. csVar : = 0;

| F sendEoi THEN { send last byte with EQ ? }
nyQi b&lB k.csHag :=1

ELSE
nyQi b& | Bl k. csFl ag : = 0;

nyQoi b& |1 B k. csStatus : = 0; { areturn value }

nyQoi b& 1 Bl k. csError = 0; { areturn value }

nyQi b | Bl k. csCount : = count; { max buffer size }

nyQoi b& | Bl k. csDat aBuf : = bufferPtr; { the first data byte }

nyQoi b& 1 B k. csAddrList := @isteners[1]; { the device addresses }

{ now set up the device nmanager's control call paraneters }

par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 15; { for "Csend' call }
paramAddr := LONGA NT( @yQi b& | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;

par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;

err := PBControl (@aranBl ock, FALSE);

status := nyQi bCQ | Bl k. csSt at us; { interface's status }
error := nyQi bC | Bl k.csError; { driver's result code }
count := nyQibC | Bl k. csCount ; { return actual nunber of characters sent }

i bCSend : = err;
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{ send command string (as controller) }

FUNCTI ON (pi bSendQOnd(ref Num | NTEGER, VAR count: LONG NT; bufferPtr: Ptr;
VAR status, error:

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi b& | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFlag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
nyQoi b& | Bl k. csCount : = count; { max buffer size }
nyQi b | Bl k. csDat aBuf : = bufferPtr; { the first data byte }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 16; { for 'SendOm' call }
paranmAddr := LONGA NT( @yQi bC | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par anAddr) ;
par anBl ock. csParanf 0] := H Wr d( par amAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibCQl Bl k.csError; { driver's result code }
count := nyQi bC | Bl k. csCount ; {
Qi bSendOmd : = err;
END,
{
Configure the listener list with the specified configuration bytes
in order that the devices may respond to a parallel poll operation.
}

FUNCTI ON i bPpEn(ref Num | NTEGER |isteners: Str255; configStr: Str255;
VAR status, error:

VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi bQt | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }

nyQoi b& 1 B k. csFl ag : = 0; { not used }
nyQoi b& |1 Bl k. csStatus : = 0; { areturn value }

INTEGER) : CBErr;

return actual nunber of characters sent }

INTEGER) : CBErr;
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nyQoi b& | B k. csError :
nyQoi b | Bl k. csCount

nyQoi b& | Bl k. csDat aBuf
nyQoi b& | Bl k. csAddr Li st

oo

{
; {
@onfigsStr[1]; {
= @isteners[1]; {

a return val ue }

not used }

the first configuration data byte }
the devi ce addresses }

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef \um : = O; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi ben' call }
par anBl ock. csCode : = 9; { for 'QibPpEn' call }
paramAddr : = LONG NT( @yQoi b | Bl k) ; { address of GPIB parans }
par anBl ock. csParanj 1] : = LoWr d( par aniAddr) ;
par anBl ock. csParanf 0] : = H Wrd(paranmAddr);
err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibC | Bl k.csError; { driver's result code }
Qi bPpEn : = err;
END,
{
D sabl e one or nore specified devices fromresponding to a parallel poll.
}
FUNCTI ON i bPpDi s(ref Num | NTEGER, listeners: Str255; VAR status, error: INTEGER): CBErr;
VAR
err: CeErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& | B k. csF ag : = 0; { not used }
nyQoi b& 1 B k. csStatus : = 0; { areturn value }
nyQi bQ& | Bl k. csError := 0; { a return val ue }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQoi b& | Bl k. csDat aBuf := NL; { not used }
nyQoi b& 1 B k. csAddrList := @isteners[1]; { the device addresses }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef \um : = O; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bQen' call }
par anBl ock. csCode : = 10; { for 'QibPpDis' call }
paramAddr : = LONG NT( @yQoi b | Bl k) ; { address of GPIB parans }
par anBl ock. csParanj 1] : = LoWr d( par anAddr) ;
par anBl ock. csParanf 0] := H Wrd(paranmiddr);
err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibC Bl k.csError; { driver's result code }
Qi bPpDis : = err;
END,
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{

}

FUNCTI ON (pi bPpUConfi g(ref Num | NTEGER VAR status, error: |INTEGER: CBErr;
VAR

Di sabl es parallel poll operation on all devices on the GPl B bus.

err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi ba | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFlag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError : = 0; { areturn value }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }

par anBl ock. csCode : = 11; { for ' @i bPpUlonfig call }
paranmAddr = LONGA NT( @yQi bC | Bl k) ; { address of GPIB parans }

par anBl ock. csPar anf 1]
par anBl ock. csPar anf 0]

LoVér d( par anAddr) ;
H Vor d( par anAddr) ;

err := PBControl (@aranBl ock, FALSE);

status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibCQl Bl k.csError; { driver's result code }
Qi bPpUConfig : = err;

END;
Performa parallel poll operation on the GPI B bus.

}

FUNCTI ON Gpi bCPar Pol | (ref Num | NTEGER, VAR response: Si gnedByt e;
VAR status, error: INTEGER: CBErr;

VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | Bl k: Qi ba | Bl k;
par amAddr : LONG NT;

BEG N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { areturn value }
nyQoi b& 1 B k. csFl ag : = 0; { not used }
nyQoi b& 1 Bl k. csStatus : = 0; { areturn value }
nyQoi b& 1 Bl k. csError = 0; { areturn value }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQoi b& | Bl k. csDat aBuf : = NL; { not used }

98



Section 7 gpibGlu.p Listing

nyQi b | Bl k. csAddrList := NL; { not used }

{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef \um : = O; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi ben' call }
par anBl ock. csCode : = 12; { for 'QibCParPoll"' call }
paramAddr : = LONG NT( @yQoi b | Bl k) ; { address of GPIB parans }
par anBl ock. csParanj 1] : = LoWr d( par anAddr) ;

par anBl ock. csParanf 0] : = H Wrd(paranmAddr);

err := PBControl (@aranBl ock, FALSE);

status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibC Bl k.csError; { driver's result code }

response : = SignedByte(nyQi bCQ | Bl k. csVar) ;

Qi bCParPol | : = err;

FUNCTI ON (pi bCSer Pol | (ref Num | NTECER, tal kers: Str255; bufferPtr: Ptr;
VAR status, error: INTEGER): CSErr;

VAR
err: CsErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi ba | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& 1 B k. csFlag : = 0; { not used }
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError = 0; { areturn value }
nyQi b& | Bl k. csCount : = 0; { not used }
nyQi b | Bl k. csDat aBuf : = bufferPtr; { pointer to response buf }
nyQoi b& | Bl k. csAddrLi st := @al kers[1]; { pointer to talker list }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 13; { for "CSerPoll"' call }
paranmAddr = LONG NT( @yQi bC | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par anAddr) ;
par anBl ock. csParanf 0] := H Wr d( par anmAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibCQl Bl k.csError; { driver's result code }
Qi bCSerPol | : = err;
END;
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FUNCTI ON Gpi bl nt En(r ef Num

VAR

BEG N

FUNCTI ON Gpi bW Addr (r ef Num

VAR

BEGA N

{ enabl e/ di sabl e board interrupts }

err:
par anBl ock:

nyQi bt | Bl k:

par amAddr :

CBErr;

Par anBl ockRec;

@i ba 1 Bl k;
LONG NT;

{ first set up the driver's control
nyQi b& 1Bl k.csVar := 0
| F operation = TRUE THEN

nyQi bQ I B k.csFlag := $ffff { flage interupt enabled }

ELSE

nyQoi b& | Bl k. csH ag :
nyQi b | Bl k.
nyQi bQ | Bl k.
nyQoi b& | Bl k.
nyQi b | Bl k.
nyQi bQ | Bl k.

{ now set up

csStatus
cskError
csCount

oo

csDat aBuf :

csAddr Li st

t he devi ce

par anBl ock. i oConpl eti on
par anBl ock. i oVRef Num : = 0;

par anBl ock. i oRef Num : = ref Num
par anBl ock. csCode : = 23

paramAddr : = LONG NT( @yQi b | Bl k) ;

par anBl ock. csPar anf 1]
par anBl ock. csPar anj 0]

0;

N L;
= NL;

manager' s control

= NL;

| NTEGER, operati on:

cal l

err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us;
error := nyQibCQ | Bl k.csError;

Gpi bl nt En

{ wite to a board address }

err:
par anBl ock:

ny Qi bt | Bl k:

par amAddr :

.= err;

| NTEGER, addr ess:

CsErr;

Par anBl ockRec;

Gi b | Bl k;
LONG NT;

{ first set up the driver's control

.csVar =t
.csFlag : =
.csStatus
.cskrror :
. csCount

. csDat aBuf :
. cSAddr Li st

heByt e;
0;

=0

0;
0;
= NL;

;= address;

cal |

BOOLEAN VAR status, error: |INTEGER: OSErr;

parameters }

{
{
{
{
{
{
{

{
{
{
{

LoVér d( par anAddr) ;
H Wor d( par amAddr) ;

{
{

not used }

flage inteerrupt disabled }
a return val ue }

a return val ue }

not used }

not used }

not used }

call paraneters }

not used }

from' Qi bQpen' call }
for "Enlnter' call }
address of @GPIB parans }

interface's status }
driver's result code }

UNV Ptr; theByte: SignedByte;

VAR status, error: INTEGER): CSErr;

paraneters }

{

LY e Ve Vo Vo W

the byte we are witing }

not used }

a return val ue }

a return val ue }

not used }

not used }

the address we wish to wite }
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{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;

par anBl ock. i oVRef Num : = 0; { not used }

par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 26; { for "Wite' call }
paranmAddr = LONGA NT( @yQi bC | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par anmAddr) ;

par anBl ock. csParanf 0] := H Wr d( par amAddr) ;

err := PBControl (@aranBl ock, FALSE);

status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibCQl Bl k.csError; { driver's result code }

Goi bWAddr : = err;

{ read froma board address }

FUNCTI ON Gpi bRJAddr (ref Num | NTEGER, address: UNIV Ptr; VAR theByte: SignedByte;
VAR status, error: INTEGER: CBErr;

VAR
err: CeErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call paraneters }
nyQi bQ | Bl k. csVar : = 0; { a return val ue }
nyQoi b& | B k. csF ag : = 0; { not used }
nyQoi b& 1 B k. csStatus : = 0; { areturn value }
nyQi bQ& | Bl k. csError := 0; { a return val ue }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQoi b& | Bl k. csDat aBuf := NL; { not used }
nyQoi b& | Bl k. csAddr Li st : = address; { the address we wish to wite }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef \um : = O; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bQen' call }
par anBl ock. csCode : = 25; { for '"Read' call }
paramAddr : = LONG NT( @yQoi b | Bl k) ; { address of GPIB parans }
par anBl ock. csParanj 1] : = LoWr d( par anAddr) ;
par anBl ock. csParanf 0] := H Wrd(paranmiddr);
err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibC Bl k.csError; { driver's result code }
theByte := SignedByte(nyQi bC | Bl k. csVar);
Qi bRIAddr : = err;
END,
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{ set output buffer configuration }

FUNCTI ON (pi bSet Qut (ref Num
VAR

| NTECER, t heConfi g:

I NTECER, VAR status, error:

parameters }
{ the buffer type }

{ not used }
{ areturn value }
{ areturn value }
{ not used }
{ not used }
{ not used }
call paraneters }
{ not used }
{ from' Qi bQpen' call }
{ for "SetQut' call }
{ address of GPIB parans }

{ interface's status }
{ driver's result code }

err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi bQ | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEG N
{ first set up the driver's control call
nyQoi b& | Bl k. csVar : = theConfi g;
nyQi b& | Bl k. csFl ag : = 0;
nyQoi b& 1 B k. csStatus : = 0;
nyQoi b& 1 Bl k. csError = 0;
nyQi b& | Bl k. csCount : = 0;
nyQoi b& | Bl k. csDat aBuf := NL;
nyQoi b& | Bl k. csAddrLi st := NL;
{ now set up the device nanager's control
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0;
par anBl ock. i oRef Num : = ref Num
par anBl ock. csCode : = 24;
paramAddr : = LONG NT( @yQi b | Bl k) ;
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;
par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us;
error := nyQibCQ Bl k.csError;
Gpi bSetQut : = err;
END,

| NTECER): CSErr;

{ Transfer data froma talker to a listener on the bus where the controller does not
participate in the transaction }

FUNCTI ON Qoi bXf r (ref Num
VAR

err: CeErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call
nyQi b | Bl k. csVar : = 0;
nyQoi b& | B k. csF ag : = 0;
nyQoi b& 1 B k. csStatus : = 0;
nyQi b | Bl k. csError := 0;
nyQoi b& | Bl k. csCount : = 0;
nyQoi b& | Bl k. csDat aBuf := NL;
nyQoi b& | Bl k. csAddrLi st : = @ddresses|[1];

{ now set up

par anBl ock. i oConpl eti on

par anBl ock. i oVRef Num :

| NTEGER, addr esses:

= NL;
:0;

the devi ce manager's control

Str255; VAR status,

error:

paraneters }

{ not used }
{ not used }
{ areturn value }

{ a return val ue }

{ not used }

{ not used }

{ pointer to device list }

call paraneters }

{ not used }

I NTEGER) : CBErr;
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FUNCTI ON Qpi bRev(ref Num

VAR

BEG N

par anBl ock.
par anBl ock.
par anmAddr
par anBl ock.
par anBl ock.

err
status
error

Qi bXfr =

i oRef Num : =
csCode

ref Num
.= 18;

- = LONG NT( @y @i ba | Bl k) ;

csParani 1]
csPar anf 0]

: = LoWr d( par amAddr) ;
: = H Wr d(par amAddr) ;

: = PBControl (@aranBl ock, FALSE);
1= nyQi bCt | Bl k. csSt at us;
1= nyQi bQ I B k. csError;

err;

{ receive data as a device }

err:
par anBl ock:

nyQi b | Bl
par amAddr :

{ first set up the driver's

nyGi bt | Bl

I NTEGER, VAR count:

CsErr;

Par anBl ockRec;
k: i bQ | Bl k;

LONG NT;

control call

k.csVar := 0;

| F eosCheck THEN
nyQi b&lB k.csHag :=1

LONG NT; bufferPtr:
eosCheck: BOOLEAN VAR status, error:

{ from' Qi bCpen' call }
{ for "CXfer' call }
{ address of GPIB parans }

{ interface's status }
{ driver's result code }

Ptr;
I NTEGER) : CBErr;

paraneters }

{ not used }
{ check for ECS character in data strean? }

ELSE

nyQoi b& 1 B k. csFlag : = 0;
nyQi b& | Bl k. csStatus : = 0; { a return val ue }
nyQoi b& 1 Bl k. csError = 0; { areturn value }
nyQoi b& | Bl k. csCount : = count; { max buffer size }
nyQoi b& | Bl k. csDat aBuf : = bufferPtr; { the input buffer }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bCpen' call }
par anBl ock. csCode : = 21; { for "Rev' call }
paranmAddr = LONGA NT( @yQi bC | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par anAddr) ;
par anBl ock. csParanf 0] := H Wr d( par anmAddr) ;
err := PBControl (@aranBl ock, FALSE);

status
error
count :

Qi bRev @ =

1= nyQi bCt | Bl k. csSt at us;

ny
nyQoi b& | Bl k. csCount ;

Qi b I Bl k. csError;

err;

interface's status }
driver's result code }
return the actual # chars received }
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{ send data as a device }
FUNCTI ON i bSend(ref Num | NTEGER VAR count: LONG NT; bufferPtr: Ptr;
sendEoi, eosCheck: BOOLEAN VAR status, error: |INTECGER): COSErr;

VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEG N
{ first set up the driver's control call paraneters }
| F eosCheck THEN { check for ECS character ? }
nyQi b& 1B k.csVar :=1
ELSE
nyQoi b& | Bl k. csVar : = 0;
| F sendEoi THEN { send last byte with EQ ? }
nyQi b&lB k.csHag :=1
ELSE
nyQi b& | Bl k. csFl ag : = 0;
nyQoi b& 1 Bl k. csStatus : = 0; { areturn value }
nyQoi b& 1 Bl k. csError = 0; { areturn value }
nyQi b | Bl k. csCount : = count; { max buffer size }
nyQoi b& | Bl k. csDat aBuf : = bufferPtr; { the first data byte }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bQpen' call }
par anBl ock. csCode : = 22; { for "Send'" call }
paramAddr := LONG NT( @yQi b& | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;
par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us; { interface's status }
error := nyQi bC | Bl k.csError; { driver's result code }
count := nyQibC | Bl k. csCount ; { return actual nunber of characters sent }
i bSend : = err;
END;

{ receive controll fromthe currently active controller }
FUNCTI ON Gpi bRevOntrl (ref Num | NTEGER VAR status, error: INTEGER: CBErr;
VAR

err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Gi b | Bl k;
par amAddr : LONG NT;
BEA N
err := Qoi bwAddr (ref Num $20010, $20, status, error); { enabl e DAC hol dof f on

"unr ecogni zed command' }

IF (err = 0) THEN

BEG N
{ first set up the driver's control call parameters }
nyQoi b& | Bl k. csVar : = 0; { not used }
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nyQoi b& 1 B k. csFl ag : = 0; { not used }
nyQoi b& |1 B k. csStatus : = 0; { areturn value }
nyQi b& 1 B k. csError : = 0; { areturn value }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQoi b& | Bl k. csDat aBuf : = NL; { not used }
nyQoi b& | Bl k. csAddrLi st := NL; { not used }
{ now set up the device nmanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 20; { for 'CRevntrl' call }
paramAddr := LONGA NT( @yQi b& | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;
par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us; { interface's status }
error := nyQi bC | Bl k.csError; { driver's result code }
END,
Qi bRevOntrl = err;
END,

{ pass controll

to a device on the bus }

FUNCTI ON (pi bPassOntrl (ref Num | NTECER device: CHAR VAR status, error: INTEGER: CSErr;
VAR
err: CBErr;
par anBl ock: Par anBl ockRec;
nyQi ba | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
nysStr: St r 255;
BEGA N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& | B k. csF ag : = 0; { not used }
nyQoi b& 1 B k. csStatus : = 0; { areturn value }
nyQi bQ& | Bl k. csError := 0; { a return val ue }
nyQoi b& | Bl k. csCount : = 0; { not used }
nyQoi b& | Bl k. csDat aBuf := NL; { not used }
nyStr :="1"; { pl acehol der}
nyStr[1] := device;
nyQoi b& 1 B k. csAddrList := @yStr[1]; { the device address }
{ now set up the device nmanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef Num : = 0; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi bpen' call }
par anBl ock. csCode : = 19; { for 'CPassOtrl' call }
paramAddr := LONGA NT( @yQi b& | Bl k) ; { address of GPIB parans }
par anBl ock. csParanf 1] : = LoWr d( par amAddr) ;
par anBl ock. csParanj 0] : = H Wr d(par anAddr) ;
err := PBControl (@aranBl ock, FALSE);
status := nyQi bCQ | Bl k. csSt at us; { interface's status }
error := nyQi bC | Bl k.csError; { driver's result code }
i bPassntrl :=err;
END,
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FUNCTI ON i bNewTi nmout (ref Num | NTEGER val ue: LONG NT; VAR status, error: |INTEGER: OBErr;
VAR

err: CeErr;
par anBl ock: Par anBl ockRec;
nyQi b | Bl k: Qi b | Bl k;
par amAddr : LONG NT;
BEGA N
{ first set up the driver's control call paraneters }
nyQoi b& | Bl k. csVar : = 0; { not used }
nyQoi b& | Bl k. csF ag : = 0; { not used }
nyQoi b& 1 B k. csStatus : = 0; { areturn value }
nyQi bQ& | Bl k. csError := 0; { a return val ue }
nyQoi b& | Bl k. csCount : = val ue; { new tinmeout constant }
nyQoi b& | Bl k. csDat aBuf := NL; { not used }
nyQi b | Bl k. csAddrList := NL; { not used }
{ now set up the device nanager's control call paraneters }
par anBl ock. i oConpl etion := NL;
par anBl ock. i oVRef \um : = O; { not used }
par anBl ock. i oRef Num : = ref Num { from' Qi ben' call }
par anBl ock. csCode : = 27; { for 'NewTimout' call }
paramAddr := LONG NT( @yQoi b | Bl k) ; { address of GPIB parans }
par anBl ock. csParanj 1] : = LoWr d( par anAddr) ;
par anBl ock. csParanf 0] := H Wrd(paranmAddr);
err := PBControl (@aranBl ock, FALSE);
status := nyQi bC | Bl k. csSt at us; { interface's status }
error := nyQibCl Bl k.csError; { driver's result code }
Gpi bNewTi mout : = err;
END,

FUNCTI ON (pi bA ose(ref Num | NTEGER): CBErr;

VAR
err: CBErr;
BEGA N
err := doseDriver(refNunm;
Qi bA ose : = err;
END,
END.
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* Version 1.0 15 March, 1989
* Version 1.1 15 My, 1991
* » changed ' Rev2' |evel constant

* File gpibincl.a

*{Copyright © 1988-1991 by fishcanp engi neeri ng.

khkkkhkkkhhkkkhkkkx

* Constants *

kkhkkkhkkkkhkkhkkkx

Al rights reserved.}

LEEE R RS EEEEEE SRR RS SRR RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEESE SRS

; start of ramfrom base address of board

; 9914 int status O read register

; 9914 int status 1 read register

; 9914 address status read register
; 9914 bus status read register

; 9914 Ond pass thru read regi ster
; 9914 data in register

; 9914 int mask O wite register

; 9914 int mask 1 wite register

; 9914 auxiliary cnmd wite register
; 9914 address wite register

; 9914 serial poll wite register

; 9914 parallel poll wite register
; 9914 data out register

; interupt enabl e address

; interupt disable address

; address of on board dip-swtch

; start of romfrombase address of board

The followi ng structure is used to pass data to and fromthe driver during all

{ general purpose word has call specific
data. Refer to control call desired

for variable definition. }

{ general purpose word has call specific
data. Refer to control call desired

for variable definition. }
{ call returned status infornation }
{ call returned error infornation }

r anaddr EQU $000000

gpi bint0 EQU $020000

gpi bint1 EQU $020010

gpi badst EQU $020008

gpi bbus EQU $020018

gpi bcnd EQU $02000c

gpi bdat ai n EQU $02001c

gpi bi nt 0 EQU $020000

gpi bi nt ni EQU $020010

gpi bauxcnd EQU $020018

gpi baddr EQU $020004

gpi bser pol EQU $020014

gpi bpar pol EQU $02000c

gpi bdat aout EQU $02001c

i nt enaddr EQU $040000

i nt di saddr EQU $060000

swaddr EQU $080000

r onaddr EQU $f f 8000

* Control calls to the driver.

* @ibalB k = RECORD

* csVar: | NTEGER
* csH ag: | NTEGER,
* csStatus: | NTEGER
* csError: | NTEGER,
* csCount : LONG NT;
* csDataBuf: Ptr;

max characters to be inputed fromthe bus
or the exact nunber of bytes to be sent
out over the bus. For all operations,

the actual nunber of bytes received/transnitted

will be returned in this value. }

{ used for actual data to/fromthe driver }
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csDat aBuf EQU csCount +4
csAddr Li st EQU csDat aBuf +4
*

Pointer to output/input data string.
Pointer to device list (talker/listener)

* of devices which will be partaking in the
* following transaction. List will contain
* val id addresses termnated by the first

* non-val i d address for Listeners. For

* tal kers there can only be one so only

* the byte pointed to is valid and no

t er m nat or

* is needed. Not used for 'Send conmmand' . }
*

* E“I

*

*  @ibalB kPtr = ~i bQl Bl k;

*

*

*

csVar EQU 0 ; (word) - call specific data

csFl ag EQU csVar +2 ; (word) - call specific data

csStatus EQU csFl ag+2 ;7 (word) - returned driver status

csError EQU csStat us+2 ; (word) - returned error code

csCount EQU csError+2 ; (longword) - # data bytes in buffer

hhkkkhhkhhhkhhhdhhhhdhhdhhdhhdhhddhdhhdhhdhhdhdhhdhhddhdhhdrdhhdhddhdhdhdhdrdhhddrdhhdrddrdrrdrddrdxr

* Control call operating systemError codes
gpi bErr EQU -127 ; returned to the QS.

* Control call Error codes returned in 'csError'

ctl NoErr EQU $0000 ; default error code for control calls
ctl Time EQU $0001 ; timeout over GPlB buss

ct | Baddr EQU $0002 ; bad devi ce address

ctl UnkErr EQU $0003 ; unknown error

ctI N nChg EQU $0004 ; interface not controller in charge
ctl I nChg EQU $0005 ; interface not configured as device

* Status bit codes returned in 'csStatus'

st Good EQU $0000 ; Default status returned

StErr EQU $8000 ; error occured during call

st Ti ne EQU $4000 ; timeout occurred during call

st End EQU $2000 ; END or ECS occurred during operation
st Ont EQU $0200 ; 1/ O operation buffer size reached

st Opl t EQU $0100 ; 1/ O operation conpleted during call
stdc EQU $0020 ; interface controller in charge

stNd ¢ EQU $FFDF ; not mask 4 interface controller in charge
* The follow ng need to be supplied by Apple

* sRsrc_Type val ues

*

Gpi bBoardl d EQU $020B ; As assigned by Apple DTS
Cat Conmuni cation EQJ $0006 ;
Typl EEEA88 EQU $0004 ;
Dr SWNBSGPI B EQU $0103 ;
Dr HAMNBSGPI B EQU $0100 ;
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Dr SwBoar d EQU $0000 ; always O for board sResource

Dr HaBoar d EQU $0000 ; always O for board sResource

ROVBl ZE EQU 8192 ; size of on-board ROM

f hBl ockSi ze EQU 20 ; format/header is 20 bytes |ong
Rev2 EQU 2 ; current revision level of this ROM
sRsrc_Board EQU 1 ; board sResource list ID

sRsrc_gpi b EQU 128 ; gpib sResource list ID

*  Apple defined sResource list |ID nunbers

sRsrc_Type EQU 1 ; type of resource

sRsrc_Name EQU 2 ; nane of sResource

sRsrc_| con EQU 3 ; lcon for the sResource
sRsrc_DrvrDir EQU 4 ; Driver directory for the sResource
sRsrc_LoadRec EQU 5 ; Load record for the sResource
sRsrc_Boot Rec EQU 6 ; Boot record

sRsrc_Fl ags EQU 7 ; SResource flags

sRsrc_HADevl d EQU 8 ; Hardware device Id

*  Appl e defined Board sResource entry |ID nunbers
STi neQut EQU 35 ; TineQut constant

* 9914 equat es

RLCM EQU $02 ; renote/l ocal change
SPASM EQU $04 ; serial poll mask

eoi nd EQU $08 ; BEA mask

bom EQU $10 ; byte out mask

bi m EQU $20 ; byte in nask

I NTRL EQU $40 ; reg 1 interrupt mask

| NTRO EQU $80 ; reg O interrupt nask

| FCM EQU $01 ; interface clear nask
SRQV EQU $02 ; service request

NVAM EQU $04 ; (MLA or MIA) and not SPMV5
DCASM EQU $08 ; device clear state
APTM EQU $10 ; address pass thru
ucgm EQU $20 ; unidentified command
ERRM EQU $40 ; i nconpl et e handshake
CET™ EQU $80 ; group execute trigger
ULPAM EQU $01 : LSMof |ast address rec.
tadsm EQU $02 ; talk addressed

LADSM EQU $04 ; listen addressed
TPASM EQU $08 ; pri. talk addressed
LPASM EQU $10 ; pri. listen addressed
ATNM EQU $20 ; attention status

LLOM EQU $40 ; local |ockout nmask
REMV EQU $80 ; renote enabl e mask
RENM EQU $01 ; renote enabl ed status
| FCVB EQU $02 ; interface clear status
SRQ\M EQU $04 ; service requested

eoi nk EQU $08 ; end or identify

NRFDMV EQU $10 ; not ready for data
NDACM EQU $20 ; not data accepted status
DAVM EQU $40 ; data valid status
ATNVB EQU $80 ; attention status
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CLRM EQU $7f clear/set operation (clear)

SETM EQU $80 cl ear/set operation (set)

DAT EQU $20 di sabl e tal k node

DAL EQU $40 di sabl e |isten nmode

DALT EQU $60 di sabl e both

EDPA EQU $80 enabl e dual pri. address node

RSV EQU $04 request service

* set/reset commands for 9914

sw st EQU $80
swstclr EQU $00
dacr EQU $01
| VASR EQU $01
VSADR EQU $81
hdf a EQU $83
hdacl r EQU $03
hdf e EQU $84
hdecl r EQU $04
FGET EQU $86
FGTCLR EQU $06
RTL EQU $87
RTLALR EQU $07
I on EQU $89
LONCLR EQU $09
ton EQU $8a
tonclr EQU $0a
rpp EQU $8e
rppclr EQU $0e
sic EQU $8f
siclr EQU $0f
sre EQU $90
sreclr EQU $10
DAl EQU $93
DAl LR EQU $13
STOL EQU $95
STDCOLR EQU $15
shdw EQU $96
shdcl r EQU $16
vstdl EQU $17
vstdlclr EQU $97
RS\V2S EQU $18
RSV2C EQU $98

*  pul se type conmmands

r hdf EQU $02
NBAF EQU $05
f eoi EQU $08
ots EQU $0b
tca EQU $0c
tcs EQU $0d
rqc EQU $11
rlc EQU $12
PTS EQU $14

chip reset

end reset

rel ease acds hol dof f
invalid secondary address
val i d secondary address
hol doff on all data

rel ease hol doff on al

hol doff on EA only

rel ease hol doff on EQ
force group execute trigger
end group execute trigger
return to | ocal

end return to | ocal
listen only

end listen only

talk only

end talk only

request parallel pol

end parallel pol
interface clear

end interface clear

send REM

reset REM

disable all interrupts
enable all interrupts
set T1 del ay

reset T1 tiner

shadow handshake

reset shadow handshake
very fast T1

reset very fast T1
servi ce request #2
reset RSV #2

rel ease RFD hol dof f
suppress byte sent

send eoi with next byte
got o standby

take control asych.

take control sync.
request control

rel ease control

pass thru next secondary
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gpibincl.a Listing

* @I B commands

ma
ma
unl
unt
dcl
get
Ilo
ppc
ppd
ppe
ppu
sdc
spd
spe
tct

$20
$40
$3f

$5f

$14
$08
$11
$05
$70
$60
$15
$04
$19
$18
$09

ny |listen address

ny tal k address

uni versal unlisten

uni versal untal k

devi ce cl ear

group execute trigger

|l ocal |ock out

parallel poll configure
paral l el poll disable
parall el poll enable
parall el poll unconfigure
sel ected devi ce cl ear
serial poll disable
serial poll enable

; take controll
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Loc F Obj ect Code Addr M Source Statenent
* File gpibroma
*

* change history:
* 5/15/ 91 - changed ' _RevLevel' level string

*
*{Copyright © 1988-1991 by fishcanp engineering. Al rights reserved.}

MACHI NE MC68020
C

I O

* Begi n decl arati on ROM

I T I I T T T

00000 gpi bDecl Rom MAI N

00000

00000

00000 B
00000 * Directory

00000 KRR KKK KKK KKK KKK KKK KA KR KKK KA H KKK KA KKK AR KKK kKKK K KKK AR KKK KKK KA KKK KKK KKK KKK KKKk Ak
00000 _SRsrcDir OSLstEntry sRsrc_Board, _sRsrc_Board Ref erences the Board sResource
00000 0100 000C 1 DC. L ~(sRsr c_Boar d<<24) ++((_sRsr c_Boar d- *)**$ODFFFFFF)

00004 CBLst Entry sRsrc_gpib, _sRsrc_gpib Ref erences the gpib sResource
00004 8000 0084 1 (sRsrc_gpi b<<24) +¥( ( _sRsr c_gpi b- *) ** $00FFFFFF)

00008 I}at Lst Entry EndOf List, 0 ; end of the list

00008 FFOO 0000 1 DC. L (EndOf Li st <<24) +0

0000C * sRsrc_Board List

0000C B L I T T T
0000C _sRsrc_Board OSLstEntry sRsrc_Type, _BoardTyp ; References the sResource type
0000C 0100 0014 1 DC. L (sRsrc_Type<<24) ++(( BoardType—*)**$00FFFFFF)

00010 CBLst Entry sRsrc_Name, _Boar dName Ref erences the sResource nane
00010 0200 0018 1 (sRsrc_Nane<<24) ++(( Boar dNarre- *) ** $00FFFFFF)

00014 Dat Lst Entry Boardl d, Gpi bBoardl d ; the board Id

00014 2000 020B 1 DC. L (Boar di d<<24) +Gpi bBoar dI d

00018 OSLst Entry Vendorlnfo, Vendorlnfo ; references the vendor information list
00018 2400 0034 1 DC. L (Vendor I nf o<<24) ++( (_Vendor I nf of*)**$00FFFFFF)

0001C mt Lst Entry EndOfList, 0 ; end of the list

0001C  FFOO 0000 1 (EndOf Li st <<24) +0

00020

00020 0001 _BoardType DC. W Cat Boar d ; the Board sResource: <Category>
00022 0000 DC. W TypBoard H <Type>
00024 0000 DC. W Dr SwBoar d ; <Dr vr Sw>
00026 0000 DC. W Dr HwBoar d H <Dr vr Hv>
00028 6669736863616D _Boar dNare DC.L 'fishcanp engineering NBS-GPIB card'; board's official product name

0004C

0004C

0004C

0004C KRR KKK KKK AR KKK KKK KKK KKK KKK KK H KKK KKK KKK KKKk KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KK KKk Ak
0004C * Vendor info record

0004C i e
0004C _VendorInfo CBLstEntry Vendor | d, _Vendor | d ; references the vendor Id

0004C 0100 0010 1 (Vendor I d<<24) ++( (_Vendor I d- *)**$00FFFFFF)

00050 OSLst Entry RevLevel,_ RevlLevel eferences the revision |evel
00050 0300 0024 1 (RevLeveI <<24) ++((_RevLevel - *)**$00FFFFFF)

00054 CBLstEntry Part Num _Par t Num ; references the part number
00054 0400 0028 1 (Par t Num<24) ++( (_Par t Num *) * * $00FFFFFF)

00058 Dat Lst Entry EndCf List, 0 ; end of the list

00058 FFO0 0000 1 DC. L (EndOf Li st <<24) +0

0005C

0005C 6669736863616D _Vendor I d DC. L ‘fishcanp engi neering' ; the vendor id

00074 52657620312E31 _RevLevel DC. L ‘Rev 1.1' ; the revision |evel

0007C  4E42532D475049 _PartNum DC L ' NBS- GPI B' ; the part number

00088

00088

00088 B I T T T T
00088 c_gpi

00088 k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*
00088 _sRsrc_gpib OSLstEntry sRsrc_Type, _Gpi bTyp ; references the sResource type

00088 0100 0014 1 L SRsr¢C Type<<24) ++(( _Gi bType-")**SSOOFFFFFF)

0008C OSLstEntry sRsrc_Nane, references the sResource name
0008C 0200 0018 1 DC. SRsrC. Nane<<24) ++(( _Gpi bNane- *) ** $00FFFFFF)

00090 OSLstEntry sRsrc_DrvrDir,_GpibDrvrDir ; references the driver directory
00090 0400 0038 1 DC. (SRsrc_DrvrDi r <<24) ++(( _Gpi bDer r-*) ** $00FFFFFF)

00094 Dat Lst Entry sRsrc_HwWbevld, 1 ; the hardware device Id

00094 0800 0001 1 SRsrc, I-MDevld<<24) +1

00098 DalLst Entry EndCfList, 0 ; end of the list

00098 FFOO 0000 1 (EndOf Li st <<24) +0

0009C

0009C 0006 _Gpi bType DC. W Cat Communi cat i on ; Gpib sResource: <Category>
0009E 0004 DC. W Typl EEE488 ; <Type>
000A0 0103 DC. W Dr SWNBSGPI B H <Dr vr Sw>
000A2 0100 DC. W Dr HM\BSGPI B H <Dr vr Hv>
000A4

000A4  496E74656C4275 _Gpi bNane DC. L "I ntel Bus_| EEE488_fi shcanp_NBS- GPI B'

000C8 * driver directory

000C8 B
000C8 _GpibDrvrDir OSLstEntry sMac0S68020, _sMac(0S68020 ; references the Macintosh-0S 68020
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Copyright Apple Conputer,

Loc

F Obj ect Code

0200
FFOO

0000

0008
0000

1D9E

Addr

6
I'nc.

18- May-91 Page 2

1984-1991

M
1
1

Source Statenent

DC. L (sMac0S68020<<24) ++( (_sMacO868020- *) ** SOOFFFFFF)
Dat Lst Entry EndCfList, 0 ; end of the list
DC. L (EndOf Li st <<24) +0
. Driver-1 (68020)
_sMac(0s68020 DC. L End020Dr vr - _sMac 0568020 ; the physical block size
| NCLUDE ' gpi bdrvr. a' ; the header/code
* Version 1.0 15 March, 1989
* Version 1.1 15 May 1991
N

- changed 'NCInit' routine to properly update the ‘swimage' memory |ocation

* File gpibdrvr.a
*{ Copyright © 1988-1991 by fishcanp engineering. Al rights reserved.}

BLANKS ON

STRI NG ASI S
B R R R R R R T R R R R R R S AR e
* local vars, definitions etc.

B

; This is local storage, starting at 'ramaddr’ in the local RAMon the card.
H W multiply offsets by four because we only use byte lane '3 on the

H NuBus card.

DCEPt r EQU 0 ; Pointer to our DCE

eos EQU DCEPt r +( 4* 4) ; End-Of-String char for GPIB transfers

gpi bAddr St EQU eos+(1*4; ; ny GPIB address

gpi bDr vr Open EQU gpi bAddr St +( 1*4) ; flag indicating driver is currently open

anControl | er EQU gpi bDr vr Open+( 1*4) ; flag indicating configuration as controller

tinot EQU anControl | er +(1*4) ; longword count thru buss |oop operations for
; 'noresponse’ result.

sw mage EQU ti not +(4*4) ; menory image of config latch

Wite the specified byte to the specified NuBus address.

The address actually used will be the address specified

added to the board s base address which should be contained in Al
The board's base address for slot 9 with byte lane 3 used

woul d be $f9000003.

Call: Al - board base address
Regi sters affected: None

MACRO
MNite &Addr ess, &Dat a
MOVEM L DO/ A0, - (SP) ; save work registers
MOVE. L Al, DO ; fromboard base address
ADD. L #&Addr ess, DO ; add to where byte will go
MOVEA. L DO, A0 ; A0 has address
MOVE. B #&Dat a, DO ; set data
BSR NoWite
MOVEM L ('SP) +, DO/ AO ; restore registers
ENDM

iSet up the flag in the control call return status word

H which flags the controller status of the interface

Call: Al - board base address

H A2 - cs parameters (ie. A2 <- csParan{A0)) (nmust be preserved)

; Regi sters affected: None

' MACRO
Mset CI C
BSR Am nchar ge ; are we the controller in charge?
BNE. S cc1 , no ...
ORI . W #st G c, csStat us(A2) ; flag G C
BRA. S @t a2
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F Obj ect

Loc

00118
0011A
0011C
0011E
00120
00124
00126
00128
0012A
0012C
00130
00132
00134
00136
00138
0013C
0013C
0013C
0013C
00140
00140
00142
00148
0014A

Code

4400
0000 0000 0000

082E46635F6770

0000
0000

00F0

0028

F000

0000

1D30

1D24

1D18

8080

0000
000A

0003

000C

0010

Addr

01E52

01E52

01E52

01E52

6
I'nc.

18- May-91 Page 3
1984-1991
M Source Statenent
@t Cl CL ANDI . W #st NCi ¢, csSt at us( A2) ; flag /acC
@ta 2 NoP
ENDM
B .
* gpi b driver header
N N I T I T
Gpi bDrvr DC. W $4400 ; ctl, needsl ock
DC. W 0,0,0 ; not used but required val ues
; Entry point offset table
DC. W Gpi bOpen- Gpi bDrvr ; open
DC. W Gpi bDrvr-Gpi bDrvr ; no prinme
DC. W Gpi bQt | -Gpi bDrvr ; control
DC. W Qi bDrvr- Qi bDrvr ; no status
DC. W Gpi bA ose- Gpi bDrvr; close
STRI NG Pascal
Qi bTitle DC. B ‘. Fc_gpi b’ ; driver nane
STRI NG ASI S
ALIGN 2 ; force alignment
DC. W 0 ; version - 0
B .
* Gpi bOpen initializes local storage.
*
* Entry: A0 - param bl k pointer
* Al - DCE pointer
*
* Local s: A0 - tenporary
* Al - board base address
* A2 - Saved param bl ock pointer
* A3 - Saved DCE pointer
* D0 - tenporary
* D1 - tenporary
B e
; save registers
Gpi bOpen
L A0, A2 ; A2 <- param bl ock pointer
MOVE. L Al, A3 ; A3 <- DCE poi nter
; get base address of board
MOVE. B dCt | Sl ot (A3), DO ; get the slot address
LSL. L #8, DO ; shift the 4 slot bits into proper position
LSL. L #8, DO
LSL.L #8, DO
ORl. L #3%f 0000003, DO . Slot space
MOVEA. L Do, Al ; Al = board base address
; save DCE pointer in local storage
MOVE. L Al, DO ; fromboard base address
ADD. L #( DCEPt r +12) , DO ; add to where LSB byte will go
MOVEA. L DO, A0 ; A0 has address
MOVE. L A3, DO . get DCE pointer
BSR NoWite ; wite low byte
LSR L #8, DO ; position next byte
L A0, D1
SUB. L #4, D1
L D1, A0 . point to address of next byte
BSR NoWite ; wite 2nd byte
LSR L #8, DO ; position next byte
L A0, D1
SUB. L #4, D1
L D1, A0 ; point to address of next byte
BSR NoWite i wite 3rd byte
LSR L #8, DO ; position next byte
L A0, D1
SUB. L #4, D1
L D1, AO ; point to address of next byte
BSR NoWite ; wite high byte
; set default 'eos' byte of <LF>
MNite eos, $0a
1 MOVEM L DO/ A0, - (SP) ; save work registers
1
1 MOVE. L A1, DO ; fromboard base address
1 ADD. L #eos, DO ; add to where byte will go
1 MOVEA. L Do, A0 ; A0 has address
1 MOVE. B #$0a, DO ; set data
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0014E 6100 1D02 01E52 1 BSR NoWite

00152 1

00152 4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers

00156

00156 ; set default 'gpibAddrSt' byte of 0

00156 MNite gpi bAddr St, 0

00156  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers

0015A 1

0015A 2009 1 MOVE. L Al, DO ; fromboard base address
0015C G 0680 0000 0014 1 ADD. L #gpi bAddr St , DO ; add to where byte will go
00162 2040 1 MOVEA. L DO, A0 ; A0 has address

00164 G 4200 1 MOVE. B #0, DO ; set data

00166 6100 1CEA 01E52 1 BSR NoWite

0016A 1

0016A  4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers

0016E

0016E ; flag driver open

0016E MNite gpi bDrvr Open, $f

0016E  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers

00172 1

00172 2009 1 MOVE. L Al, DO ; fromboard base address
00174 G 0680 0000 0018 1 ADD. L #gpi bDrvrQpen, D0 ; add to where byte will go
0017A 2040 1 MOVEA. L DO, A0 ; A0 has address

0017C  103C 00FF 1 MOVE. B #3f f, DO ; set data

00180 6100 1CDO 01E52 1 BSR NoWite

00184 1

00184 4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers

00188

00188 ; set default tinput constant

00188 2009 MOVE. L AL, ; fromboard base address
0018A G 0680 0000 002C ADD. L #(tinot+12), DO ; add to where LSB byte will go
00190 2040 MOVEA. L DO, A0 ; A0 has address

00192 203C 0000 2000 MOVE. L #%$00002000, DO ; this many tines thru | oop
00198 6100 1CB8 01E52 BSR NoWi te ; wite low byte

0019C  E088 LSR L #8, DO ; position next byte

0019E 2208 MOVE. L A0, D1

001A0 G 5981 SUB. L #4, D1

001A2 2041 MOVEA. L D1, AO ; point to address of next byte
001A4 6100 1CAC 01E52 BSR NoWite ; wite 2nd byte

001A8 E088 LSR L #8, D0 ; position next byte

001AA 2208 MOVE. L A0, D1

001AC G 5981 SUB. L #4, D1

001AE 2041 MOVEA. L D1, AO ; point to address of next byte
001B0 6100 1CA0 01E52 BSR NoWite ; wite 3rd byte

001B4 E088 LSR L #8, DO ; position next byte

001B6 2208 MOVE. L A0, D1

001B8 G 5981 SUB. L #4, D1

001BA 2041 MOVEA. L D1, A0 ; point to address of next byte
001BC 6100 1C94 01E52 BSR NoWite ; wite high byte

00100

00100 ; default to init'd as a device

00100 G 204A MOVE. L A2, AO ; param bl k pointer restored for next routine
001C2 G 224B MOVE. L A3, Al ; and the DCE pointer

001c4 6100 1000 01286 BSR NCI ni t ; init as GPIB device

001C8

001C8 G 426A 0010 MOVE. W #noErr, i oResult(A2) ; flag no error

00icc 7000 MOVEQ #noErr, DO;

001CE 6006 001D6 BRA. S EndQpen

001D0

001D0 ; error exit

001D0  357C FFE9 0010 OpError MOVE. W #openErr,ioResul t (A2) ; couldn't open driver
001D6

001D6 4E75 EndOpen RTS ; return

001D8

001D8

001D8

001D8

001D8

001D8

001D8

001D8

001D8

001D8

001D8

00108 I T
001D8 * Qi bO ose rel eases device's private storage

001D8 *

001D8 * Entry: A0 - param bl k pointer

001D8 * Al - DCE pointer

001D8 *

001D8 * Local s: A0 - tenporary

001D8 * Al - board base address

001D8 * A2 - Saved param bl ock pointer

001D8 * A3 - Saved DCE pointer

001D8 * DO - tenporary

001D8 *

001D8 * Return: DO - error

00108 KRR KRR AR KRR KRR AR AR KRR A AR KRR A A KR A A AR Rk AR AR Rk A AR Rk AR KRR KRR AR AR KRR AR KRR AR AR AN
001D8 Gpi b ose

001D8 G 2448 MOVE. L A0, A2 ; A2 <- param bl ock pointer
001DA G 2649 MOVE. L Al, A3 ; A3 <- DCE pointer

001DC

001DC 6100 10A8 01286 BSR NCI ni t ; init as GPIB device

001E0

001E0 . get base address of board

001E0 102B 0028 MOVE. B dCt| Sl ot (A3), DO ; get the slot address
001E4 E188 LSL. L #8, DO ; shift the 4 slot bits into proper position
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E188
E188
0080
001F0 2240

Loc

F000 0003

48E7 8080

001F6 2009
001F8 G 0680
001FE 2040
00200 G 4200
6100

0000 0018

1C4E 01E52
4CDF 0101

7000
4E75

48E7 0888

3028 001A
00216 G 2468 001C
A
0021A G 0C40 001B
6242
E348

303B 0006
4EFB 0002

00262

0022A
0022A

0024C

6
I'nc.

M

PRRRRR R R

1984-1991

Source Statenent

LSL. L #8, D0
LSL. L #8, D0
RI. L #$f 0000003, DO
MOVEA. L Do, Al ;AL

; flag driver closed
MNite pi bDr v

r
L= (

Q

Qpen, 0
SP)

pi

, A0
#0, DO
NoWite

Do

MOVE, L AL
#gpi bDr vr Cpen, DO
D0

(SP) +, DO/ AD
#noErr, DO i

; Slot space
= board base address

18- May-91 Page 5

save work registers

A0

Do ; fromboard base address
b add to where byte will go
A0 has address

set data

restore registers

get error into DO
; return to caller

I I I T T

Gpi b&t1 control call handler. 27 different calls:
Contlnit;

Killlo

RenEnabl e

Local

Ifc

Set Eos(eosChar: CHAR);
Set MyAddr (t heAddr: CHAR);
Trig(LisList: Pointer);
DevO r(LisList: Pointer);
PpEnabl e() ;

CXfer;
CPassOntrl ;
CRevOntrl;

NNNNNNNNRPRPRRRRR R R RORNONRWNEO
NOUBRWNRPOOXNDUIRWN R O

Entry: A0 - param bl k pointer
Al - DCE poi nter

scratch ( nust

scratch (

be preserved

Exit: Do - error code

Nk R R 6k ok k% % % E R R E E R Rk % % % % K K K K E E % % % % F

; decode the requested call
Gpi b&x | MOVEM L A0/ A4l D4, - (SP)

w csCode( AO), DO
L csPar an({ A0) , A2

o w #27, D0

. Ql Bad

LSL. W #1, D0

Qi JunpTbl (PC, D0. W, DO
Q| JunpTbl (PC, DO. W

Cont I nit-CtlJunpThl
Ct| Good- Ct | JunpTbl
RenEnabl e- Gt | JunpThl
Local - Ct 1 JunpThl

I fc-Ctl JunpThl

Set Eos- Ct | JunpThl
Set MyAddr - Ct | JunpTbl
Trig-CtlJunpThl

Devd r-Ct| JunpTbl
PpEnabl e- Ct | JunpThl
PpDi sabl e- Ct | JunpThl
PpUConfig-Ct 1 JunpThl
CPar Pol | - Ct | JunpThl
CSer Pol | - Ct | JunpTbl
CRcv-Ct 1 JunpThl
CSend- Ct | JunpTbl
SendCnd- Ct | JunpTbl
NCont I ni t-Ct I JunpThl

Ct 1 JunpTbl

838838883888888888 £
sssssssssssssEEEES

I : CHAR);
st: Ptr; VAR pol | Bytes:

Ptr);

- cs paranmeters (ie. A2 <- csParan(A0)) (nust be preserved)
- scratch ( doesn't need to be preserved )

)
doesn't need to be preserved )

I I T I T T

save work registers (A0 is saved
because it is used by ExitDrvr)
get the opcode

A2 <- Ptr to control paraneters

I F csCode NOT IN [0..27] THEN

error, csCode out of bounds

Adj ust csCode to be an index into the table
CGet the relative offset to the routine
GOTO the proper routine

init 9914 as controller
Killlo

Renote enabl e

Local

Interface clear

set eos character

set ny address

trigger

Devi ce clear

Paral l el Poll enable

Paral |l el Poll disable
Paral l el Poll unconfigure
Parallel Poll

Serial Poll

Control | er Receive routine
Control ler Send routine

Control | er send conmand string
Non-Controller initialization
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0024E  114A Cxfer-ClJunpThl ; Controller transfer data

00250 1332 CPassCntrl-Ct1 JunpThbl Control | er pass controll

00252 1870 CRevCntrl-Ctl JunpThl Control l er receive control
00254 1448 Rcv-Ct | JunpTbl Non-Control | er receive data
00256 15D0 Send- Ct | JunpThl Non- Control | er send data

00258 1758 Enlnter-C | JunpThl enabl e/ di sabl e board interrupts

0025A  17DC
0025C  19AE

Set Qut - Ct | JunpThl
Read- Ct | JunpTbl

set GPIB bus output buffers
Read byte from board nenory

8888888881
ssssssssss

0025E 1A1A Wite-CtlJunpThl Wite byte fromboard nenory
00260 1A80 NewTi nout - Ct | JunpTbl Set new tineout constant
00262

00262 70EF | Bad MOVEQ #control Err, DO ; say we don't do this one
00264 6002 00268 BRA. S ¢t | Done ; and return

00266

00266 7000 | Good MOVEQ #noErr, DO ; return no error

00268

00268  4CDF 1110 Ct| Done MOVEM L (SP) +, A0/ A4/ D4 ; restore registers

0026C 6002 00270 BRA. S ExitDrvr

0026E

0026E  4E71 NOP

00270

00270

00270

00270

00270

00270

00270

00270

00270

00270 B .
00270 * Exit fromcontrol calls

00270 B T e N I Ty
00270

00270 0828 0009 0006 Exi t Drvr BTST #NoQueueBit,ioTrap(A0) , Nno queue bit set ?

00276 6702 0027A BEQ S Gol ODone , => no, not inmediate

00278  4E75 RTS ; otherwise, it was an inmediate call
0027A

0027A G 2078 08FC Gol ODone MOVE. L JI ODone, AO ; get | ODone address

0027E  4EDO IvP (A0) invoke it

00280

00280

00280

00280

00280

00280

00280

00280

00280 B .
00280 * CRev(params: Gpi bCtIBlkPtr); routine. This routine is called when the driver control
00280 * function is invoked and the request was for a controller receive data operation.
00280 *

00280 *

00280 * Entry: A0 - param bl k pointer

00280 * Al - DCE poi nter

00280 * A2 - cs parameters (ie. A2 <- csParan{A0)) (nust be preserved)

00280 *

00280 * Uses:

00280 * A0 - tenporary, 9914 'Data In' register address

00280 * Al - Board base address

00280 * A2 - Pointer to 'parans'

00280 * A3 - Buffer pointer

00280 * A - 9914 intO register address

00280 * A5 - 9914 auxcnd regi ster address

00280 *

00280 * Do - tenporary

00280 * D1 - our GPIB address, tineout |oop count

00280 * D2 - eos character

00280 * D3 - character count

00280 * D4 - tenporary

00280 * D5 - max buffer size

00280 * D6 - tenporary

00280 * D7 - ECs valid BOOLEAN

00280 *

00280 * Exit: DO - error code

00280 *

00280 KRR KRR AR KRR KRR A AR KRR AR KA AR KR A XAk h kAR A KRk A AR Rk kAR KRR A KRR AR AR AR AR A R AR AN
00280 CRev

00280 ; setup working registers

00280  48E7 FFFC MOVEM L AO- A5/ DO- D7, - ( SP) ; save local work registers

00284

00284 1029 0028 MOVE. B dct1 Sl ot (A1), DO ; get the slot address

00288 E188 LSL.L #8, DO ; shift the 4 slot bits into proper position
0028A  E188 LSL. L #8, DO

0028C  E188 LSL. L #8, DO

0028E 0080 FO00 0003 ORI . L #$f 0000003, DO ; Slot space

00294 2240 MOVEA. L Do, Al ; Al = board base address

00296

00296 2009 MOVE. L Al, DO

00298 G 0680 0002 0000 ADD. L #gpi bi nt 0, DO

0029E 2840 MOVEA. L DO, A4 ; A4 = 9914 intO register address
002A0 2009 MOVE. L Al, DO

002A2 G 0680 0002 0018 ADD. L #gpi bauxcnd, DO

002A8 2A40 MOVEA. L DO, A5 ; A5 = 9914 auxcnd register address
002AA  266A 000C MOVEA. L csDat aBuf (A2) , A3 ; A3 = pointer to input buffer
002AE

002AE 6100 1AF2 01DA2 BSR Get Qi bAddr

002B2 1200 MOVE. B Do, D1 ; DL = our GPIB address
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Code Addr

Loc

F Obj ect

6100
1400
2A2A
3E2A
G 7600

G 426A
6100
6600

206A
1010

G 040
6000
G 040
6E00

48E7

2009
G 0680
0

1AD4

0008
0002

0004

1B48
017¢C

0010

0040
0182
005E
017A

1A72
1A3C
0144

003F
1A62
1A2C
0134

0020
1A50
1A1A
0122

8080

9
0002

0083
1B2A

0101

8080

9
0002

0089
1B10

0101

8080

0002

000B
1AF6

0101
1A56

9
0002
4

0001

00B0O
0028

0008

01D8A

01E12
0044A

01D5A
01028
00434

0018

01E52

0018

01E52

0018

01E52

01DBA

001C

0042E

0037A

003A8

1984-1991

M

PRRRR PR R PRRRR PR R

PRRRR PR R

Source Statenent

set up the default return status.
MOVE. W

BSR
BNE

get the tal ker address
MOVEA. L

MOVE. B

check for valid tal ker
CwWP. W

BLT
CwvP. W
BGT

output the talker address to GPIB
BSR

BSR
BEQ

stop other listeners
MOVE. B

make ourselves the |istener
MOVE. B

xR . B
BSR
BSR
BEQ

hol doff all data

; listen only

i go to standby

; now start getting the data
MOVE. L
ADD. L
MOVEA. L
MOVE. L
_SwapMVUMbde
CRevl MOVE. L
CRev1l SUBI . L

Get Eos
DO, D2
csCount (A2), D5
csFl ag(A2), D7
#0, D3

Qher bits will be filled in
#st Good, csSt at us( A2)

Am nchar ge
CRevNchg

csAddr Li st (A2) , AO
(A0), DO

#3$40, DO
CRcvBadAddr
#$5e, DO
CRcvBadAddr

Dat aQut
Wi t Qut
CRevTi nel

#unl, DO
Dat aQut
Wi t Qut
CRevTi nel

#m a, DO
Dat aQut
Wi t Qut
CRevTi nel

gpi bauxcnd, hdf a
DO/ AO, - ( SP)

i bauxcnd, gts
/ A, - (SP)

(SP) +, DO/ AD
Get @i bTi not
Do, D1

Al, D4
#gpi bdat ai n, D4
D4, A0

true32b, DO

D1, D6

#1, D6

CRevTi ne

(Ad), DO

#eoi nk+bi m DO
v1l

#eoi nk, DO
CRcv2

18- May-91 Page 7

D2 = end-of-string character
D5 = max input char count
D7 = ECS Valid BOOLEAN

D3 = cleared character count
ater

Default status
are we the controller in charge?
no ...

get pointer to talker |ist
get the tal ker

tal ker address too lo

tal ker address too hi

wait for GPIB bus free
Bus tinmed out

wait for byte out
Bus tinmed out

our address

wait for byte out
Bus timed out

save work registers
from board base address
add to where byte will go

A0 has address
set data

restore registers

save work registers
from board base address
add to where byte will go

A0 has address
set data

restore registers

save work registers
from board base address
add to where byte will go

A0 has address
set data

restore registers

D1 = tinmeout |oop count

A0 = 9914 'Data In' register address

set 32-bit node

D6 = loop tinmeout pass count

decrenent pass count
if bus not responding
get interrupt O status
check for EQ or BI
wait until set

check for EQ
if EQ
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Loc F Obj ect Code Addr
0038E

0038E 1010

00390 1600

00392 G 5283

00394

00394 G 0C47 0000

00398 6704 0039E
0039A  B002

0039C 6720 003BE
0039E

0039E  BA83

003A0 672A 0o3cc
003A2 1ABC 0002

003A6 60D0 00378
003A8

003A8

003A8 2038 0000
003AC  A05D

003AE 6100 19C2 01D72
003B2 1600

003B4 G 5283

003B6  006A 2000 0004

003BC  601A 003D8
003BE

003BE

003BE 2038 0000

003C2  AOSD

003C4  006A 2000 0004

003CA  600C 003D8
003CC

003CC

003CC 2038 0000

00300  AOSD

003D2  006A 0200 0004

003D8

003D8

003D8

00308  48E7 8080

003DC

003DC 2009

003DE G 0680 0002 0018

003E4 2040

003E6 103C 000D

003EA 6100 1A66 01E52
003EE

003EE  4CDF 0101

003F2 6100 1934 01D28
003F6  673C 00434
003F8

003F8  48E7 8080

003FC

003FC 2009

003FE G 0680 0002 0018

00404 2040

00406 103C 0002

0040A 6100 1A46 01E52
0040E

0040E  4CDF 0101

00412

00412  48E7 8080

00416

00416 2009

00418 G 0680 0002 0018

0041E 2040

00420 103C 0003

00424 6100 1A2C 01E52
00428

00428  4CDF 0101

0042C 6040 0046E
0042E

0042E

0042E 2038 0000

00432  AOSD

00434 7081

00436  357C 0001 0006

0043C  006A 8000 0004

00442  006A 4000 0004

00448 6030 0047A
0044A

0044A

0044A 7081

0044C  357C 0004 0006

00452 G 426A 0004

00456  006A 8000 0004

0045C  601C 0047A
0045E

0045E

0045E 7081

00460  357C 0002 0006

00466  006A 8000 0004

0046C  600C 0047A
0046E

0046E 7000

00470 G 426A 0006
00474  006A 0100 0004
0047A

0047A 2543 0008

M

PRRRRRRRRE

RPRRERRRRRRR RPRRRRRRERRE

1984-1991

Source Statenent

CRev4

MOVE. B
MOVE. B
ADD. L

. W
BEQ S
ow. B
BEQ S

WP, L
BEQ S
MOVE. B
BRA S

. byte had EQ with it
CRev2 MOVE.

L
_SwapMviUMbde
BSR
MOVE. B
ADD. L

R W
BRA. S

; byte was ECS character
CRev3 MOVE.

;max buffer size hit
CRev31

L
_SwapMVUMbde
ORI W
BRA. S

L
_SwapMVUMbde
R W

; finish up transaction

CRev5

MNite
MOVEM L

; here if GPIB bus not respond
MOVE. L

CRevTi me
CRevTi nel

_SwapMvMbde
NOVEQ

MOVE. W
xR W
ORI W
BRA. S

(A0), DO

DO, (A3) +
#1, D3
#0, D7
CRcv4
D2, DO
CRcv3
D3, D5
v31

#1 hdf , (A5)

1

fal se32b, DO

#st End, csSt at us(A2)
v5

f al se32b, DO
#st End, csSt at us(A2)
CRevs

f al se32b, DO
#stOnt, csSt at us( A2)

gpi bauxcnd, tcs
SP)

(SP) +, DO/ AD

Wai t Qut

CRevTi nel

gpi bauxcnd, r hdf
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

#rhdf, DO
NoWite

(SP) +, DO/ AD
gpi bauxcnd, hdacl r
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO

#hdacl 1, DO
NoWite

(SP) +, DO/ AD
CRevCGood

i ng

fal se32b, DO

#gpi bErr, DO

#ct| Ti me, csError (A2)
#stErr, csSt at us( A2)
#st Ti me, csSt at us( A2)
CRcvDone

; here if interface not controller in charge
MOVEQ

CRcvNchg

CRcvBadAddr

CRevCGood

CRcvDone

MOVE. W
MOVE. W
ORI. W
BRA. S

MOVEQ
MOVE. W
ORI. W
BRA. S

MOVEQ
MOVE, W
R W

MOVE. L

#gpi bErr, DO

#ct| N nChg, csEr ror (A2)

#st Good, csSt at us( A2)
#stErr, csStat us(A2)
CRcvDone

#gpi bErr, DO
#ct | Baddr, csError (A2)
#stErr, csStat us(A2)
CRcvDone

#noErr, DO
#ct| NoErr, csError (A2)
#st Onpl t, csSt at us(A2)

D3, csCount ( A2)

18- May-91 Page

if not EO get data fromGPIB
store data away
chal k up another character

shoul d we check for EQS?
NO.

YES: ’ was it an 'eos' character
yes, finish up

max input buffer size hit ?
yes, finish up

rel ease hol dof f

get nore data

back to 24-bit node

get data from GPIB

store data away

chal k up anot her character
flag EQ received

back to 24-bit node
flag EOS received

back to 24-bit node
flag max buffer size reached

take control synchronously
save work registers

fromboard base address
add to where byte will go
A0 has address

set data

restore registers
wait for byte out
Bus tinmed out

rel ease hol dof f
save work registers

fromboard base address
add to where byte will go
A0 has address

set data

restore registers
rel ease holdoff on all
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
return

back to 24-bit node

return error to O S.

return error to application
flag error

flag tineout

and return

return error to O S.

return error to application
Default status

flag error

and return

return error to OS. )
return error to application
flag error

and return

return no error

flag call conplete

return # characters received

8
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Loc F Obj ect Code Addr
0047E

0047E

0047E 6100 1992 01E12
00482 6608 0048C
00484 006A 0020 0004

0048A 6006 00492
0048C

0048C  026A FFDF 0004

00492

00492  4E71

00494

00494 4CDF 3FFF

00498 4CDF 1110

0049C 6000 FDD2 00270
004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0

004A0  48E7 FFFC

004A4

004A4 1029 0028

004A8 E188

004AA  E188

004AC  E188

004AE 0080 FO0O 0003

004B4 2240

004B6

004B6 G 426A 0004

004BA

004BA  266A 000C

004BE 2009

004C0 G 0680 0002 0000

004C6 2840

004C8

004C8 6100 18C0 01D8A
004CC 1400

004CE G 7600

00400 2A2A 0008

004D4 6100 18E4 01DBA
004D8 2200

004DA  3E12

004DC

004DC 6100 1934 01E12
004E0 6600 014C 0062E
004E4

004E4

004E4 6100 18BC 01DA2
004E8 0000 0040

004EC 6100 186C 01D5A
004F0 6100 1836 01D28
004F4 6700 0122 00618
004F8 103C 003F

004FC 6100 185C 01D5A
00500

00500

00500 206A 0010

00504

00504

00504 1018

00506 G 0C40 0020

0050A  6D14 00520
0050C G 0C40 003E

00510 6EOE 00520
00512 6100 1814 01D28

18- May-91 Page 9
1984-1991
M Source Statenent
Mset Cl C ; set up status CIC bit
1
1 BSR Am nchar ge ; are we the controller in charge?
1 BNE. S cc1 ; no ...
1 ORI . W #st G c, csStat us(A2) ; flag G C
1 BRA. S @t a2
1
1 @t Cl CL ANDI . W #st NCi ¢, csSt at us(A2) ; flag /CIC
1
1 @tac2 NOP
1
MOVEM L (SP) +, AO- A5/ DO- D7 ; restore local work registers
MOVEM L (SP) +, A0/ A4/ D4 ; restore registers
BRA Exit Drvr
I T
* CSend(parans; Gpi bCtIBIkPtr); routine. This routine is called when the driver Control
* function is invoked and the request was for a controller send data operation.
*
*
* Entry: A0 - param bl k pointer
* Al - DCE poi nter
* A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust be preserved)
*
* Uses
* A0 - tenporary, 9914 'Data Qut' register address
* Al - Board base address
* A2 - Pointer to 'parans'
* A3 - Buffer pointer
* A4 - 9914 intO register address
* A5 - 9914 auxcnd register address
*
* DO - tenporary
* D1 - timeout [|oop count
* D2 - eos character
* D3 - actual character count
* D4 - tenporar
* D5 - # characters to transnit
* D6 - tenporary
* D7 - ECS valid BOOLEAN
N
* Exit: Do - error code
*
B Ty,
CSend
; setup working registers
MOVEM L AO- A5/ DO- D7, - ( SP) ; save local work registers
MOVE. B dCt| Sl ot (A1), DO ; get the slot address
LSL. L #8, DO ; shift the 4 slot bits into proper position
LSL. L #8, DO
LSL.L #8, DO
ORI. L #%f 0000003, DO ; Slot space
MOVEA. L Do, A1 ; Al = board base address
MOVE. W #st Good, csSt at us( A2) ; Default status, rest of bits set later
MOVEA. L csDat aBuf (A2) , A3 ; A3 = pointer to data buffer
MOVE. L Al, DO
ADD. L #gpi bi nt 0, DO
MOVEA. L DO, A4 ; A4 = 9914 intO register address
BSR Get Eos
MOVE. B Do, D2 ; D2 = end-of-string character
MOVE. L #0, D3 ; clear actual character count
MOVE. L csCount (A2), D5 ; D5 = char count
BSR Get Gpi bTi not
MOVE. L Do, D1 ; D1 = tineout |oop count
MOVE. W csVar (A2), D7 ; D7 = ECS Valid BOOLEAN
BSR Anl nchar ge ; are we the controller in charge?
BNE CSendNchg ;ono ...
; Send our address as the tal ker
BSR Get Gpi bAddr ; DO = our address
ORI .B #nt a, DO ; send MIA to disable previous talkers
BSR Dat aQut
BSR Wi t Qut ; wait for GPIB bus free
BEQ CSendTi mel ; Bus tinmed out
MOVE. B #unl , DO ; send universal unlisten
BSR Dat aQut
; get the listener |ist
MOVEA. L csAddr Li st (A2), A0 . get pointer to |istener list
Sel ect all designated listeners
CSend1 MOVE. B (A0) +, DO ; get listener
CwvP. W #%$20, DO
BLT. S CSend2 ; listener address too lo
CwP. W #3$3e, DO
BGT. S Csend2 ; listener address too hi
BSR Wi t Qut ; wait for byte out
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F Obj ect

Loc

005B8
005BC
00500
005C2
005C2
005C2
005C6
005C6
005C8
005CE
005D0

6700
6100
60E4

[ol0}

60DC

006A
6006

006A
1200
2038
AOSD

3E2A
G 0C47
6720

48E7

2009
G 0680
2040
103C
6100

4CDF
006A

1001
6100
G 5283
6100
6728

48E7
2009

0100
183E

8080

9
0002

008A
191E

0101

8080

9
0002

000B
1904

0101
1702
00BE
0000
0200
0084

0002

0001
D

0000

0010

0200

2000

0000

0002
0000

8080

0002

0008
187C

0101
2000

1774
173C

8080

Code

0018

0018

0000
0004

0o01C

0004

0004

0018

0004

Addr

00618
01D5A
00504

01E52

01E52

01D28
00618

0056E
005F0

005A2
00590
005AA

00612

00594

0057E

005B0

005E2

01E52

01D5A

01D28
00618

1984-1991

M

PRRRR PR R

PRRRR PR R

PR R R R R

i

Source Statenent
BEQ
BSR
BRA. S
; Set talk only node
CSend2 MNite
MOVEM L

; go to standby

CSend8

MOVE. L
_SwapMviUMbde

; now | oop, sending the data
CSend3 MOVE. L

MOVE. B
SUBI. L

Csend6
CSend7 SUBI . L

BEQ S
BRA. S

; last data byte to send
CSend4 ORl.W
BRA. S

; last data byte to send

CSend41 RI. W

CSend42 MOVE. B
MOVE. L
_Swap
MOVE. W
Cwe. W
BEQ S

MNVite
MOVEM L

CSend9

; take control synchronously

Csends MNVite
MOVEM L

MOVE. L

MVUMbde

i bauxcnd, t on
/ A, - (SP) ;

53

B

(SP) +, DO/ AD
Wi t Qut
CSendTi nel H

#0, D5
CSend8
#stCnt, csSt at us(A2) H
Csend5

Al, DO
#gpi bdat aout , DO
DO, A0

true32b, DO B

g
S -

because of byte count reached

#st Ont, csSt at us(A2) H
CSend42

#st End, csSt at us(A2) H
DO, D1 B
f al se32b, DO

csFl ag(A2), D7 H
#0, D7
CSend9 H

gpi bauxcnd, f eoi H
DO/ AO, - (SP) H

Al, DO
#gpi bauxcnd, DO
DO, A0

#f eoi , DO
NoWite

(SP) +, DO/ AD
#st End, csSt at us( A2) H

D1, DO

Dat aQut

#1, D3

Wi t Qut
CSendTi nel

gpi bauxcnd, tca H
DO/ A, - (SP) H

Al, DO H

18- May- 91

Bus tinmed out
send over GPIB
next |istener

talk only
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
wait for byte out
Bus timed out

Byte count zero?

yes, flag call count reach

A0 has 9914 'Data Qut' register address

set 32-bit node

D6 = | oop timeout pass cou
get the data byte
decrenent byte count

| ast byte to be out put
check for EOS Valid?

NO.

YES: ’ is byte the ECS char?
e

yes...
send data byte

Chal k up another byte sent
decrenent pass count

if bus not responding

get interrupt O status
check for BO

wait for GPIB bus free
next byte

flag call count reached

because of ECS detected in data stream

flag EO sent
save byte tenporarily

back to 24-bit node

D7 = send EQ BOOLEAN
send EQ ?
NO. . .

send EO with |ast charact
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
flag EQ sent

restore data byte

send data byte

Chal k up another byte sent
wait for GPIB bus free
Bus tined out

take control synchronously
save work registers

from board base address

Page

ed

nt

er
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Loc F Obj ect Code Addr
005F6 G 0680 0002 0018

005FC 2040

005FE  103C 000C

00602 6100 184E 01E52
00606

00606  4CDF 0101

0060A 6100 171C 01D28
0060E 6708 00618
00610 603C 0064E
00612

00612

00612 2038 0000
00616  AOSD

00618 7081

0061A  357C 0001 0006
00620  006A 8000 0004
00626  006A 4000 0004

0062C  602C 0065A
0062E

0062E

0062E 7081

00630  357C 0004 0006
00636  006A 8000 0004

0063C  601C 0065A
0063E
0063E 7081

00640  357C 0003 0006
00646  006A 8000 0004

0064C  600C 0065A
0064E
0064E 7000

00650 G 426A 0006

00654  006A 0100 0004

0065A

0065A 2543 0008

0065E

0065E

0065E 6100 17B2 01E12
00662 6608 0066C
00664  006A 0020 0004

0066A 6006 00672
0066C

0066C  026A FFDF 0004

00672

00672  4E71

00674

00674  4CDF 3FFF

00678  4CDF 1110

0067C 6000 FBF2 00270
00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680

00680  48E7 FFFC

00684

00684 1029 0028

00688 E188

0068A  E188

0068C  E188

0068E 0080
00694 2240
00696

00696 G 426A 0004
0069A G 7600

F000 0003

1984-1991
M Source Statenent
1 ADD. L #gpi bauxcnd, DO
1 MOVEA. L DO, A0
1 MOVE. B #t ca, DO
1 BSR NoWite
1
1 MOVEM L (SP) +, DO/ AD
BSR Wi t Qut
BEQ S CSendTi mel
BRA. S CSendGood
; here if GPIB bus not respondi ng
CSendTi me MOVE. L fal se32b, DO
_SwapMvMbde
CSendTi nel MOVEQ #gpi bErr, DO
MOVE. W #ct| Ti me, csError (A2)
ORI W #stErr, csSt at us( A2)
ORI . W #st Ti me, csSt at us( A2)
BRA. S CSendDone
; here if interface not controller in charge
CSendNchg MOVE( #gpi bErr, DO
MOVE. W #ct| NinCng, csError (A2)
ORI . W #stErr, csStat us(A2)
BRA. S CSendDone
CSendBad MOVEQ #gpi bErr, DO
MOVE. W #ct| UnkErr, csError (A2)
ORI W #stErr, csSt at us( A2)
BRA. S CSendDone
CSendGood MOVEQ #noErr, DO
MOVE. W #ct| NoErr, csError (A2)
ORI . W #stCnpl t, csSt at us(A2)
CSendDone MOVE. L D3, csCount ( A2)
Mset CI C
1
1 BSR Am nchar ge
1 BNE. S cc1
1 ORI W #stQ c, csSt at us( A2)
1 BRA. S @ta 2
1
1 @t Cl CL ANDI . W #st NCi ¢, csSt at us( A2)
1
1 @t a2 NOP
1
MOVEM L ( SP) +, AO- A5/ DO- D7
MOVEM L (SP) +, A0/ A4/ D4
BRA Exit Drvr

I I

SendCnd(params: Gpi bCt1BIkPtr); routine. This routine is called when the driver
function is invoked and the request was for the controller to send a command string.

kR kK R K K K R K K kK kK R kK kR kK kK R Rk K K R K

*
*

*

*

* Entry: A0 -
* AL R
* A2 R
*

* Uses

* A0 R
N AL R
* A2 R
* A3 R
* AL -
*

* Do R
* DL -
* D3 R
* >4 R
* D5 -
* D6 R
*

* Exit: Do -
*

SendCnd

; setup working registers
MOVEM L

MOVE. B
LSL. L
LSL. L
LSL. L
QRI. L
MOVEA. L

MOVE. W
MOVE. L

param bl k poi nter
DCE poi nter

18- May-91 Page 11

add to where byte will go
A0 has address
set data

restore registers
wait for GPIB bus free
Bus tinmed out

; back to 24-bit node
return error to O S.
return error to application
flag error
flag tineout
and return

return error to O S.

return error to application
flag error

and return

return error to O S.

return error to application
flag error

and return

return no error

flag call conplete

return # characters sent
; set up status CIC bit

are we the controller in charge?

no ...
flag cic

flag /CIC

restore |ocal work registers
restore registers

cs paraneters (ie. A2 <- csParan(A0)) (nust be preserved)

tenporary, 9914 'Data Cut'
Board base address
Pointer to 'parans'

Buffer pointer

9914 intO register address
tenporary

timeout [oop count

actual character count
tenpor ar

# characters to transmt
tenporary

error code

AO- A5/ DO- D, - ( SP)
dal Sl ot (A1), DO
#8, D0

#8, DO

#8, DO

#$f 0000003, DO

D0, AL

#st Good, csSt at us( A2)
#0, D3

regi ster address

save | ocal work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space
Al = board base address

Default status
clear actual character count

Cont r ol
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Loc F Obj ect Code Addr
0069C

0069C 6100 1774 01E12
006A0 6600 0080 00722
006A4

006A4 266A 000C

006A8 2009

006AA G 0680 0002 0000

006B0 2840

006B2 2009

006B4 G 0680 0002 001C

006BA 2040

006BC

006BC 2A2A 0008

0060 6100 16F8 01DBA
006C4 2200

006C6

006C6 G 0C85 0000 0000

006CC 6774 00742
006CE

006CE 2038 0001

006D2  AOSD

006D4

006D4

006D4 2001

006D6 101B

006D8 G 5385

006DA 6712 006EE
006DC 1080

006DE G 5283

006E0 G 5386

006E2 6722 00706
006E4 1014

006E6 0200 0010

006EA  67F4 006E0
006EC  60E6 006D4
006EE

006EE

006EE 1080

006F0 G 5283

006F2 2038 0000

006F6  AOSD

006F8 006A 0200 0004

006FE 6100 1628 01D28
00702 6708 0070C
00704 603C 00742
00706

00706

00706 2038 0000

0070A A0S

0070C 7081

0070E  357C 0001 0006

00714 006A 8000 0004

0071A  006A 4000 0004

00720 602C 0074E
00722

00722

00722 7081

00724 357C 0004 0006

0072A  006A 8000 0004

00730 601C 0074E
00732

00732 7081

00734 357C 0003 0006

0073A  006A 8000 0004

00740 600C 0074E
00742

00742 7000

00744 G 426A 0006

00748 006A 0100 0004

0074E

0074E 2543 0008

00752

00752

00752 6100 16BE 01E12
00756 6608 00760
00758 006A 0020 0004

0075E 6006 00766
00760

00760 026A FFDF 0004

00766

00766  4E71

00768

00768  4CDF 3FFF

0076C  4CDF 1110

00770 6000 FAFE 00270
00774

00774

00774

00774

0774

00774

00774

00774

00774

00774

00774

00774

1984-1991

M

PRRRRRR R

Source Statenent

WP, L
BEQ S

MOVE. L
_SwapMVUMbde

. now | oop, sending the comman
SndCnd3 MOVE. L
MOVE. B
SUBI . L
BEQ S
MOVE. B
ADDI . L
SUBI . L
BEQ S
MOVE. B
ANDI . B
BEQ S
BRA. S

SndCnd7

; last data byte to send
SndCnd4 MOVE. B
ADDI . L
MOVE. L
_SwapMViUMbde
ORI . W
BSR

BEQ S
BRA S

; here if GPIB bus not respond

SndCndTi e MOVE. L
_SwapMvMbde

SndCndTi el MOVEQ

MOVE. W

ORI. W

ORl.W

BRA. S

; here if interface not control
CsndCniNchg MOVE(

MOVE. W

ORl.W

BRA. S
SndCndBad MOVEQ
MOVE. W
ORI. W
BRA. S

SndCndGood MOVEQ

MOVE. W

ORI W
SndCndDone MOVE. L
Mset CI C
BSR

@t Cl CL
@t a2 NOP

Am nchar ge
CsndCniNchg

csDat aBuf (A2) , A3
Al, DO

#gpi bi nt 0, DO

DO, A4

Al, DO
#gpi bdat aout , DO
DO, A0

csCount (A2) , D5
Get Gpi bTi not
DO, D1

#0, D5
SndCndGood
true32b, DO

d bytes
D1, D6
(A3) +, DO

DO, (A0)
#1,
fal se32b, DO

#st Cnt, csSt at us(A2)
Wi t Qut

SndCndTi el
SndCndGood

i ng

fal se32b, DO

#gpi bErr, DO

#ct| Ti me, csError (A2)
#stErr, csSt at us( A2)
#st Ti me, csSt at us( A2)
SndCndDone

Iler in charge

#gpi bErr, DO

#ct | Ni nChg, csError (A2)
#st Err, csStat us(A2)
SndCndDone

#gpi bErr, DO

#ct| UnkErr, csError (A2)
#stErr, csSt at us( A2)
SndCndDone

#noErr, DO
#ct| NoErr, csError (A2)
#stCnpl t, csSt at us(A2)

D3, csCount ( A2)

Am nchar ge
cc1

#st Qi ¢, csSt at us( A2)
@t a2

#st NCi ¢, csSt at us( A2)

(SP) +, AO- A5/ D0- D7
(SP) +, A0/ A4/ D4
Exit Drvr

18- May- 91

Page 12

are we the controller in charge?

no ...

A3 = pointer

to data buffer

A4 has 9914 intO regi ster address

A0 has 9914 *

Data Qut' register address

D5 = char count

D1 = timeout

| oop count

Byte count zero?

just return
set 32-bit node
D6 = | oop tineout pass count

get the data byte
decrenent byte count

| ast

byte to be output

send data byte
Chal k up another byte sent
decrenent pass count

if bus not

wait for
next byte

respondi ng
get interrupt
check for BO
GPIB bus free

0 status

send data byte

Chal k up anot her
back to 24-bit

byte sent

node

flag byte count hit

wait for

return

back to 24-bit

return error
return error
flag error
flag tineout
and return

return error
return error
flag error
and return

return error
return error
flag error
and return

GPI B bus free
Bus tinmed out

node
to O S.
to application

to OS.
to application

to O S.
to application

return no error

flag call

conpl ete

return # characters sent
set up status CIC bit

are we the controller in charge?

no ...
flag cic

flag /CIC

restore |ocal

work registers

restore registers

R I I T

| routine to init 9914 as controller

* Cont | ni t

*

- driver control
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Loc F Obj ect Code

00774
00774
00774
00774
00774
00774
00774 6148
00776
00776  48E7 0040
0077A
0077A
0077A 1029 0028
0077E  E188
00780 E188
00782 E188
00784 0080 FOOO 0003
0078A 2240
0078C
0078C 7000
0078E G 426A 0006
00792 G 426A 0004
00796  006A 0100 0004
0079C
0079C
0079C 6100 1674
007A0 6608
007A2  006A 0020 0004
007A8 6006
007AA
007AA  026A FFDF 0004
007B0
007B0  4E71
007B2
007B2
007B2  4CDF 0200
007B6  4CDF 1110
007BA 6000 FAB4
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE
007BE  48E7 COF8
007C2
007C2 G 2448
007C4 G 2649
007C8
007C6
007C8 102B 0028
007CA  E188
007CC  E188
007CE  E188
007D0 0080 FOOO 0003
007D6 2240
007D8
007D8
007D8
007D8  48E7 8080
007DC
007DC 2009
007DE G 0680 0000 001C
007E4 2040
007E6 103C OOFF
007EA 6100 1666
007EE
007EE  4CDF 0101
007F2
007F2
007F2
007F2  48E7 8080
007F6
007F6 2009
007F8 G 0680 0002 0018
007FE 2040
00800 103C 0080
00804 6100 164C
00808
00808  4CDF 0101
0080C
0080C
0080C
0080C  48E7 8080
00810
00810 2009

0002 0000

00812 G 0680
00818 0
0081A G 4200

Addr

007BE

01E12
007AA

007B0

00270

01E52

01E52

M

PRRRRRR PR

PRRRRRRRRE

PRRRRRRRRE

ittt

1984-1991

Source Statenent

*
*
*

*

B

Entry:

Cont | ni t

; get base address of board

Cont Good

@tciCcl
@t e

Cont Done

B

9914 chip as a controller

*
*
*
*
*
*
*
*
*

Cini

, get base address of board

initialize the

Entry:

Uses:

ko ko kR Kk kK kK kK kK kK kR kK kK ko Kk kR Rk kR R kK Rk kR ko Rk Rk kK Kk

save registers
t

AO - param bl k pointer
Al - DCE pointer
A2 - cs paranmeters (ie. A2 <- csParan{A0)) (nust be preserved)

BSR S
MOVEM L

MOVEM L
MOVEM L
BRA

Cinit
Al, -(SP)

dal Sl ot (A1), DO
#8, D0

#8, D0
#8, DO
#$f 0000003, DO
Do, Al

#noErr, DO
#ct| NoErr, csError (A2)
#st Good, csSt at us(A2)
#st Cnpl t, csSt at us( A2)
Ani nchar ge

cl

#st O c, csStat us(A2)
@tac2

#st NG ¢, csSt at us( A2)

(SP) +, Al
(SP) +, A0/ A4/ D4
Exit Drvr

A0 - param bl k pointer
Al - DCE pointer

D0 - tenporary
Dl - tenporary

MOVEM L

MOVE. L
MOVE. L

DO- D1/ AO- Ad, - ( SP)
A0, A2

AL A3

dct1 Sl ot (A3), DO
#8, DO

#8, DO

#8, DO

#$f 0000003, DO

D0, AL

; set flag as controller in local storage

MOVEM L

anmControl l'er, $f f
DO/ AO, - ( SP)

Al, DO
#amControl | er, DO
DO, A0

(SP) +, DO/ AO

; issue software reset to 9914

; disable all interrupt mask b
MNite

ite
MOVEM L

MOVEM L

MOVEM L

gpi bauxcnd, swr st
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
Do

18- May-91 Page

init 9914 as controller

save |ocal work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space

Al = board base address

return no error to O S.

Default status
flag call conplete
set up status CIC bit

are we the controller in charge?

no ...
flag CIC

flag /aC

restore |ocal work registers

restore registers

save work registers

A2 <- param bl ock pointer

A3 <- DCE pointer

get the slot address

shift the 4 slot bits into proper position

Sl ot space

Al = board base address

save work registers

from board base address

add to where byte will
A0 has address
set data

restore registers

save work registers

from board base address

add to where byte will
A0 has address
set data

restore registers

go

go

reset int mask O register

save work registers

from board base address

add to where byte will
A0 has address
set data

go
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Loc F Obj ect Code Addr

0081C 6100 1634 01E52
00820

00820  4CDF 0101

00824

00824  48E7 8080

00828

00828 2009

0082A G 0680 0002 0010

00830 2040

00832 G 4200

00834 6100 161C 01E52
00838

00838  4CDF 0101

0083C

0083C

0083C 2009

0083E G 0680 0000 0014

00844 2040

00846 6100 15F0 01E38
0084A 1200

0084C 2009

0084E G 0680 0002 0004

00854 2040

00856 1001

00858 6100 15F8 01E52
0085C

0085C

0085C

0085C  48E7 8080

00860

00860 2009

00862 G 0680 0002 0018

00868 2040

0086A  103C 0017

0086E 6100 15E2 01E52
00872

00872  4CDF 0101

00876

00876

00876

00876  48E7 8080

0087A

0087A 2009

0087C G 0680 0008 0000

00882 2040

00884 103C 0006

00888 6100 15C8 01E52
0088C

0088C  4CDF 0101

00890

00890  48E7 8080

00894

00894 200

9
00896 G 0680 0000 0030
0

0089E  103C 0006
008A2 6100 15AE 01E52

008A6  4CDF 0101

008AA  48E7 8080
E

008AE 2009
008B0 G 0680 0002 0018
0

008B8 G 4200
008BA 6100 1596 01E52

008BE  4CDF 0101
008C2  48E7 8080

9

008C8 G 0680 0002 0018
0

008D0  103C 008F

008D4 6100 157C 01E52
008D8

008D8  4CDF 0101

008DC

008DC 3038 0DOO

008E0 G 51C8 FFFE 008EO0
008E4

008E4

008E4  48E7 8080

008E8

008E8 200

9
008EA G 0680 0002 0018
0

008F2  103C 000F
008F6 6100 155A 01E52

008FA  4CDF 0101

1984-1991

RPRRERRRRRRE RPRPR Z

PR R R R PR

PRRPRRRRRRRE RBRPRRRRRRR

PRRRRRRRRE

PRRRRRRRRE

PR R R R PR

Source Statenent

; Set fast T1 node

set the driver buffers to 3-state

MOVEM L
; clear software reset to 9914

ite
MOVEM L

MOVEM L
send | FC and take control

ite
MOVEM L

Cnitl DBRA

NoWite

(SP) +, DO/ AD
gpi bintnt, 0
DO/ AO, - (SP)
Al, DO

#gpi bi nt nl, DO
DO, A0

#0, DO
NoWite

(SP) +, DO/ AO

Al, DO
#gpi bAddr St , DO
DO, A0

NbRead
D0, DL

Al, DO

#gpi baddr , DO

00, A0

D1, DO

NoWite

gpi bauxcnd, vst dl
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO

#vstdl, DO
NoWite

(SP) +, DO/ AD
control and sel ect
swaddr, $06
DO/ AO, - (SP)
Al, DO
#swaddr , DO

, A0
#%$06, DO
NoWite
(SP) +, DO/ AD
swl mage, $06
DO/ AO, - ( SP)
#sw nage, DO

0

DO, Al
#3$06, DO
NoWite

(SP) +, DO/ AD

gpi bauxcnd, swrstclr
DO/ AO, - (SP)

Al, DO

#gpi bauxcnd, DO

DO, A0

#s{Msthr,DO
NoWite

(SP) +, DO/ AO

gpi bauxcnd, sic
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

(SP) +, DO/ AO

Ti meDBRA, DO
DO, Clnitl

gpi bauxcnd, siclr
DO/ AO, - ( SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#siclr, Do
NoWite

(SP) +, DO/ AO

‘syste

18- May-91 Page 14

restore registers
reset int mask 1 register
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

from board base address
add to where address is stored
A0 has address

save address in D1

from board base address
add to where byte will go
A0 has address

get address

Very short T1 del ay
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

m controller*
wite to configuration register

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

store menory i mage of configuration register

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

send interface clear cnd
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

delay a bit

# iterations per nillisecond
vai t

reset interface clear cnd
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
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F Obj ect

Loc

8080

0002

0090
1540

0101
1F03

0050

0028

F000

8080

0002

003F
1504

0101

0010

0020
003E

13EC

0008
13DC
13A6

0001
0004
8000
4000

0006
0004
0100

Code

0018

0003

0o01C

0006

0004
0004

0006
0004

0004

Addr

01E52

01E12
009A2

01E52

00906

009C8

6
I'nc.

M

PR R R R R

PR R R R R

1984-1991

Source Statenent
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save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

restore registers

csParan(A0)) (nust

to the listener list

be preserved)

turn on 'rem
MNite gpi bauxcnd, sre
MOVEM L DO/ AO, - (SP)
MOVE. L Al, DO
ADD. L #gpi bauxcnd, DO
MOVEA. L DO, A0
MOVE. B #sre, DO
BSR NoWite
MOVEM L (SP) +, DO/ AD
Cnit2 MOVEM L (SP) +, DO- D1/ AO- A4
RTS
KRR KRR KRR AR KK AR KK AR KA AR KRk XA KRk AR AR Rk A AR Rk kAR KRR AR R KRR AR AR AR KRR AR R AR AN
* Trig - control call to send 'group execute trigger'
*
* Entry: AO - param bl k pointer
* Al - DCE pointer
* A2 - cs paraneters (ie. A2 <-
N
KRR KA AR KRR R KA AR KA AR KR A AR AR A XA KRR AR Rk AR ARk R KRR AR KRR R KA AR AR EA AR A A
Trig
MOVEM L Al/ A3, - (SP)

; get base address of board
MOVE. B

LSL. L
LSL. L
LSL. L
QRI. L
MOVEA. L

BSR

BNE. S

unlisten' conmand
ite

MOVEM L

; send 'universal

MOVEM L

get pointer to listener list
MOVEA. L

; loop sending listeners
Trigl MOVE. B

; send ' GET' command over

Trig2 BSR
BEQ S
MOVE. B
BSR
BSR
BEQ S
BRA. S

; bus timed out
Trig3

; here if

interface not controller i
Tri gNchg MOVE(

MOVE. W
MOVE. W

Tri gGood

dal sl ot (A1), DO
#8, D0

#8, D0

#8, DO

#3$f 0000003, DO
D0, AL

Anl nchar ge
TrigNchg

over bus
gpi bdat aout , unl
DO/ AO, - (SP)

Al, DO
#gpi bdat aout , DO
DO, A0

#unl , DO
NoWite

(SP) +, DO/ AO

csAddr Li st (A2) , A3

Trigl

Wai t Qut
Trig3
#get, DO
Dat aQut
Wi t Qut
Trig3
Tri gGood

#gpi bErr, DO

#ct| Ti me, csError (A2)
#st Good, csSt at us( A2)
#st Err, csSt at us(A2)
#st Ti me, csSt at us( A2)
Tri gDone

n charge

#gpi bErr, DO

#ct| Ni nChg, csError(A2)
#st Good, csSt at us( A2)
#st Err, csStat us(A2)
Tri gDone

#noErr, DO

#ct | NoErr, csError (A2)
#st Good, csSt at us( A2)
#st Cnpl t, csSt at us(A2)

save | ocal

get the slot address
shift the 4 slot

Sl ot space

Al = board base address

are we the controller in charge?

no ...

send * uni versal
save work registers

from board base address

add to where byte will
A0 has address
set data

restore registers

A3 <-

get the next |istener

wait for GPIB bus free
Bus timed out

work registers

bits into proper position

unlisten’

go

pointer to listener |ist

send listener over GPIB
until done
wait for GPIB bus free

Bus timed out
‘group execute trigger’

wait for GPIB bus free

Bus tined out
and return. ..

return error to O S.

conmand

return error to application

Default status
flag error
flag tineout

return error to O S.

return error to application

Default status
flag error
and return

return no error

Default status
flag call conplete
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Loc

7081
357C
G 426A
006A
6010

7000
G 426A
G 426A
006A

144A
0020

0050

0028

FO00

1412

8080

9
0002

003F
143A

0101

0010

0020
003E
12F6
1322

0004
1312
12DC

0004
0004
8000

0006
0004
0100

Code

0004

0004

0003

oo1iC

0006

0004
0004

0006
0004

0004

Addr

01E12
009D4

009DA

00270

01E12
00A6C

01E52

00A90

00A90

M

PRRERRRRRRPE

PRRRRRRRRE

1984-1991

Source Statenent

Tri gDone Mset CI C
BSR Anl nchar ge
BNE. S t Cl C1
ORl. W #st G ¢, csSt at us(A2)
BRA. S @t Clc2
@t ClCl ANDI . W #st NCi ¢, csSt at us(A2)
@ta 2 NOP
MOVEM L (SP) +, A1/ A3
MOVEM L (SP) +, A0/ A4/ D4
BRA Exi t Drvr
KRR KKK KKK AR KKK KKK KKK KKK KKK KKK KK KA KKK KKK KKK KKK KK KKK KKK KKK KKK KKK KR KKK KKKk
* DevOr - control call to send 'device clear’
N
* Entry: A0 - param bl k pointer
* Al - DCE pointer
* A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust
*
I T
Devd r

MOVEM L

; get base address of board

BSR

BNE. S
unlisten" command
MNite

MOVEM L

; send 'universal

MOVEM L

; get pointer to listener |ist
MOVEA. L

; loop sending |isteners
aril MOVE. B

AL/ A3, - (SP)

da | sl ot (A1), DO
#8, D0

#8, D0

#8, D0

#$f 0000003, DO
Do, AL

Am nchar ge
Devd r Nchg

over bus

gpi bdat aout , unl
DO/ AO, - ( SP)

Al, DO
#gpi bdat aout , DO
DO, A0
#unl , DO
NoWite

(SP) +, DO/ AO

csAddr Li st (A2), A3

Dev (A3) +, DO
CWP. B #%$20, DO
BLT. S Devd r2
CwWP. B #$3e, DO
BGT. S Devd r2
BSR Wi t Qut
BEQ S Devd r3
BSR Dat aQut
BRA. S Devdr1
; send 'device clear' command over bus
Devd r BSR Wi t Qut
BEQ S Devd r3
MOVE. B #sdc, DO
BSR Dat aQut
BSR Wi t Qut
BEQ S Devd r3
BRA. S DvC r Good
; bus timed out
Devd r3 MOVEQ #gpi bErr, DO
MOVE. W #ct | Ti me, csError (A2)
MOVE. W #st Good, csSt at us( A2)
R . W #stErr, csSt at us(A2)
ORI W #st Ti me, csSt at us(A2)
BRA. S DvC r Done
; here if interface not controller in charge
Devd r Nchg MOVE( #gpi bErr, DO
MOVE. W #ct| Ni nChg, csError (A2)
MOVE. W #st Good, csSt at us(A2)
ORI . W #st Err, csStat us(A2)
BRA. S DvC r Done
Dvd r Good MOVEQ #noErr, DO
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us(A2)
ORl. W #st Cnpl t, csSt at us(A2)
Dvd r Done Mset CI C

to the Iistener
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set up status CIC bit

are we the controller in charge?

no ...
flag CIC

flag /CC

restore local registers

restore registers

list
be preserved)

save | ocal

get the slot address
shift the 4 slot

Sl ot space
Al = board base address

are we the controller in charge?

no ...

send ' uni versal
save work registers

from board base address

work registers

bits into proper position

unlisten’

add to where byte will go

A0 has address
set data

restore registers

A3 <- pointer to listener list

get the next |istener

wait for GPIB bus free
Bus timed out

send |istener over GPIB
until done
wait for GPIB bus free

Bus tined out
‘sel ected device clear’

wait for GPIB bus free
Bus tinmed out
return

return error to QS.

conmand

return error to application

Defaul t status
flag error
flag tineout

return error to O S.

return error to application

Default status
flag error
and return
return no error

Default status
flag call conplete

set up status CIC bit
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F Obj ect

Loc

(a)n]

48E7

1029
E188
E188

1380
0020

FFDF

0A00
1110
F7C0

0040

0028

F000

1348

8080

0002

0090
1370

0101

0040

0028

Code

0004

0004

0003

0018

0006

0004

0004

0004

0004

Addr

01E12
00A9E

00AA4

00270

01E12
00AEA

01E52

00AFE

00BOE

01E12
00oB1C

00B22

00270
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1984-1991
M Source Statenent
1
1 BSR Am nchar ge ; are we the controller in charge?
1 BNE. S @t Cl ; no ...
1 ORI W #st G c, csSt at us( A2) ; flag aC
1 BRA. S @ta 2
1
1 @t Cl CL ANDI . W #st NCi ¢, csSt at us( A2) ; flag /acC
1
1 @t a2 NOP
1
MOVEM L (SP) +, A1/ A3 ; restore local registers
MOVEM L (SP) +, A0/ A4/ D4 , restore registers
BRA Exit Drvr
B .
* RenEnable - control call to conmand renote enable
*
* Entry: A0 - param bl k pointer
* Al - DCE pointer
*

RPRRER R R R PP

PRRRRRRRRR

A2 - cs paraneters (ie. A2 <- csParan(A0)) (rmust be preserved)

*
B Ty,
RenEnabl e

MOVEM L Al, - (SP) ; save local work registers

; get base address of board
MOVE. B get the slot address

dal Sl ot (A1), DO
#8

LSL. L , DO ; shift the 4 slot bits into proper position
LSL. L #8, DO
LSL.L #8, DO
ORI. L #%$f 0000003, DO ; Slot space
MOVEA. L Do, A1 ; Al = board base address
BSR Anm nchar ge ; are we the controller in charge?
BNE. S RenENchg ;no ...
; send renote enabl e command
ite gpi bauxcnd, sre
MOVEM L DO/ AO, - (SP) ; save work registers
MOVE. L Al, DO ; fromboard base address
ADD. L #gpi bauxcnd, DO ; add to where byte will go
MOVEA. L DO, A0 ; A0 has address
MOVE. B #sre, DO ; set data
BSR NoWite
MOVEM L (SP) +, DO/ AO ; restore registers
BRA. S RenCGood

; here if interface not controller in charge
h

RenENchg MOVEQ #gpi bErr, DO return error to O S.

MOVE. W #ct| Ni nChg, csError (A2) return error to application
MOVE. W #st Good, csSt at us( A2) ; Default status
ORI . W #stErr, csStat us(A2) ; flag error
BRA. S RenDone
RentGood MOVEQ #noEr r, DO , return no error
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us( A2) ; Default status
ORI . W #stCnpl t, csSt at us(A2) ; flag call conplete
RenDone Mset CI C ; set up status CIC bit
BSR Ani nchar ge ; are we the controller in charge?
BNE. S @t Cl CL ;no ...
ORI . W #st O c, csStat us(A2) ; flag CIC
BRA. S @t a2
@t Cl C1 ANDI . W #st NG ¢, csSt at us( A2) ; flag /acC
@t a2 NOP
MOVEM L SP) +, AL ; restore local registers
MOVEM L (SP) +, A0/ A4l D4 ; restore registers
BRA Exit Drvr
KRR KRR KR AR R KA AR KRR KR AR R R A A AR R A A AR AR ARk A KRR AR KA AR R KA AR AR A R R A A
* Local - control call to conmand 'local’
*
* Entry: A0 - param bl k pointer
* Al - DCE pointer
N

A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust be preserved)

*
B .
Local

MOVEM L Al, - (SP) ; save local work registers

, get base address of board
MOVE. B

LSL. L
LSL. L #8, D0

dct| Sl ot (A1), DO . get the slot address
#8, DO

; shift the 4 slot bits into proper position
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Loc F Obj ect Code Addr M Source Statenent
00B3C E188 LSL. L #8, DO
00B3E 0080 FO0OO 0003 QRI. L #$f 0000003, DO ; Slot space
00B44 2240 MOVEA. L Do, Al ; Al = board base address
00B46
00B46 6100 12CA 01E12 BSR Am nchar ge ; are we the controller in charge?
00B4A  661C 00B68 BNE. S Lcl Nehg ;o ono ...
00B4C
00B4C ; reset renote enabl e command
00B4C MNite gpi bauxcnd, srecl r
00B4C  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers
00B50 1
00B50 2009 1 MOVE. L A1, DO ; fromboard base address
00B52 G 0680 0002 0018 1 ADD. L #gpi bauxcnd, DO ; add to where byte will go
00B58 2040 1 MOVEA. L DO, A0 ; A0 has address
00B5A 103C 0010 1 MOVE. B #sreclr, D0 ; set data
00B5E 6100 12F2 01E52 1 BSR NoWite
00B62 1
00B62 4CDF 0101 1 MOVEM L (SP) +, DO/ AO ; restore registers
00B66 6014 00B7C BRA. S Lcl Good
00B68
00B68 ; here if interface not controller in charge
00B68 7081 Lcl Nehg MOVEQ #gpi bErr, DO ; return error to OS.
00B6A  357C 0004 0006 MOVE. W #ct| Ni nChg, csError (A2) ; return error to application
00B70 G 426A 0004 MOVE. W #st Good, csSt at us( A2) ; Default status
00B74  006A 8000 0004 ORl. W #st Err, csStat us(A2) ; flag error
00B7A 6010 00B8C BRA. S Lcl Done
00B7C
00B7C 7000 Lcl Good MOVEQ #noErr, DO , return no error
00B7E G 426A 0006 MOVE. W #ct| NoErr, csError (A2)
00B82 G 426A 0004 MOVE. W #st Good, csSt at us( A2) ; Default status
00B86  006A 0100 0004 ORl. W #st Cnpl t, csSt at us(A2) ; flag call conplete
00B8C
00B8C Lcl Done Mset Cl C ; set up status CIC bit
00B8C 1
00B8C 6100 1284 01E12 1 BSR Am nchar ge ; are we the controller in charge?
00B90 6608 00B9A 1 BNE. S @t Cl CL ;o ono ...
00B92 006A 0020 0004 1 ORI . W #st G c, csStat us(A2) ; flag G C
00B98 6006 00BAO 1 BRA. S @t cc2
00B9A 1
00B9A  026A FFDF 0004 1 @t ClCl ANDI . W #st NG ¢, csSt at us(A2) ; flag /aC
00BAO 1
00BAO 4E71 1 @t a2 NOP
00BA2 1
00BA2 4CDF 0200 MOVEM L SP) +, A1 ; restore local registers
00BAG6 4CDF 1110 MOVEM L ( SP) +, A0/ A4/ D4 ; restore registers
00BAA 6000 F6CA 00270 BRA Exi t Drvr
00BAE
00BAE
00BAE
00BAE
00BAE R I T
00BAE * Ifc - control call to command 'interface clear'
00BAE *
00BAE * Entry: A0 - param bl k pointer
00BAE * Al - DCE pointer
00BAE * A2 - cs parameters (ie. A2 <- csParan{A0)) (must be preserved)
*
00BAE Ifc
O00BAE  48E7 0040 MOVEM L Al, - (SP) ; save local work registers
00BB2
00BB2 ; get base address of board
00BB2 1029 0028 MOVE. B dct1 Sl ot (A1), DO ; get the slot address
00BB6 E188 LSL.L #8, DO ; shift the 4 slot bits into proper position
00BB8 E188 LSL. L #8, DO
00BBA E188 LSL. L #8, DO
00BBC 0080 FO00 0003 ORI . L #%$f 0000003, DO ; Slot space
00BC2 2240 MOVEA. L Do, Al ; Al = board base address
00BC4
00BC4 6100 124C 01E12 BSR A nchar ge ; are we the controller in charge?
00BC8 663E 00008 BNE. S 1fcNchg ;ono ...
00BCA
00BCA ; send 'interface clear' command
00BCA MNite gpi bauxcnd, sic
00BCA  48E7 8080 1 MOVEM L DO/ A0, - (SP) ; save work registers
00BCE 1
00BCE 2009 1 MOVE. L AL, DO ; fromboard base address
00BDO G 0680 0002 0018 1 ADD. L #gpi bauxcnd, DO ; add to where byte will go
00BD6 2040 1 MOVEA. L DO, A0 ; A0 has address
00BD8 103C 008F 1 MOVE. B #si c, DO ; set data
00BDC 6100 1274 01E52 1 BSR NoWite
00BEO 1
00BEO  4CDF 0101 1 MOVEM L (SP) +, DO/ AD ; restore registers
00BE4
00BE4 3038 0DO0O MOVE. W Ti meDBRA, DO ; # iterations per millisecond
00BE8 G 51C8 FFFE 00BE8 Ifcl DBRA DO, Ifcl ; wait
00BEC
00BEC MNite gpi bauxcnd, siclr ; reset interface clear cnd
00BEC  48E7 8080 1 MOVEM L DO/ A, - (SP) . save work registers
00BFO 1
00BFO 2009 1 MOVE. L Al, DO ; fromboard base address
00BF2 G 0680 0002 0018 1 ADD. L #gpi bauxcnd, DO ; add to where byte will go
00BF8 2040 1 MOVEA. L DO, A0 ; A0 has address
00BFA  103C 000F 1 MOVE. B #siclr, DO , set data
00BFE 6100 1252 01E52 1 BSR NoWite
00002 1
00002  4CDF 0101 1 MOVEM L (SP) +, DO/ AO ; restore registers
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Loc F Obj ect Code Addr
00C06 6014 oocic
000Q08

000Q08

000Q08 7081

00Q0A  357C 0004 0006

00C10 G 426A 0004

00C14 006A 8000 0004

00C1A 6010 ooca2c
0ociC

00C1C 7000

00CLE G 426A 0006

00C22 G 426A 0004

00C26 006A 0100 0004

o0oc2c

ooc2c

ooc2c

00C2C 6100 11E4 01E12
00C30 6608 00C3A
00C32 006A 0020 0004

00C38 6006 00c40
00C3A

00C3A  026A FFDF 0004

00C40

00C40  4E71

00c42

00C42 4CDF 0200

00C46  4CDF 1110

00C4A 6000 F624 00270
00C4E

00C4E

00C4AE

00C4AE

00C4AE

00C4AE

00C4E

00C4E

00C4AE

00C4AE

00C4AE

00C4AE

00C4E

00C4E

00CAE 48E7 00EO

00C52

00C52

00C52 1029 0028

00C56 E188

00C58 E188

00C5A E188

00C5C 0080 FO0OO 0003

00062 2240

00064

00C64 2009

00066 G 0680 0000 0010

00CsC 2040

00C6E  102A 0001

00C72 6100 11DE 01E52
00C76

00C76 7000

00C78 G 426A 0006

00C7C G 426A 0004

00C80 006A 0100 0004

00C86

00C86

00C86

00C86 6100 118A 01E12
00C8A 6608 00C94
00C8C  006A 0020 0004

00092 6006 00C9A
00094

00094 026A FFDF 0004

00C9A

00C9A 4E71

00C9C

00C9C  4CDF 0700

00CA0  4CDF 1110

00CA4 6000 F5CA 00270
00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8

00CA8 48E7 00EO

00CAC

00CAC

00CAC 1029 0028

00CBO E188

ooce2 E188

1984-1991

M

PRRERRRRRRPE

RPRRERRRRR R

Source Statenent
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BRA. S | f cGood
; here if interface not controller in charge
I fcNchg MOVE( #gpi bErr, DO ; return error to O S.
MOVE. W #ct| Ni nChg, csError (A2) ; return error to application
MOVE. W #st Good, csSt at us( A2) ; Default status
ORl. W #st Err, csStat us(A2) ; flag error
BRA. S | f cDone
1 f cGood MOVEQ #noErr, DO ; return no error
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us( A2) ; Default status
ORl. W #st Cnpl t, csSt at us(A2) ; flag call conplete
| f cDone Mset Cl C ; set up status CIC bit
BSR A nchar ge ; are we the controller in charge?
BNE. S @5t Cl C1 ; no ...
ORl. W #st G c, csStat us(A2) ; flag G C
BRA. S @t cc2
@tacl ANDI . W #stNGi ¢, csSt at us(A2) ; flag /CC
@t a2 NOP
MOVEM L SP) +, Al ; restore local registers
MOVEM L ( SP) +, A0/ A4/ D4 ; restore registers
BRA Exi t Drvr
I T
* SetEos - control call to define the EQS character. The character will be
* passed in the 'csvar' field.
*
* Entry: AO - param bl k pointer
* Al - DCE pointer
* A2 - cs paranmeters (ie. A2 <- csParan{A0)) (nust be preserved)
N
KRR KA AR KRR R KA AR KA AR KR A AR AR A XA KRR AR Rk AR ARk R KRR AR KRR R KA AR AR EA AR A A
Set Eos

MOVEM L

; get base address of board

A0/ AL/ A2, - ( SP)

save local work registers

MOVE. B dCt| Sl ot (A1), DO ; get the slot address
LSL. L #8, DO ; shift the 4 slot bits into proper position
LSL. L #8, DO
LSL. L #8, DO
ORl. L #$f 0000003, DO ; Slot space
MOVEA. L Do, Al ; Al = board base address
MOVE. L Al, DO ; fromboard base address
ADD. L #eos, DO ; add to where byte will go
MOVEA. L DO, A0 ; A0 has address
MOVE. B csVar +1( A2), DO ; get the new ECS character
BSR Wite
St EosGood MOVEQ #noErr, DO ; return no error
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us( A2) ; Default status
ORI . W #st Cnpl t, csSt at us(A2) ; flag call conplete
St EosDone Mset CI C ; set up status CIC bit
BSR Am nchar ge ; are we the controller in charge?
BNE. S cc ; no ...
ORl . W #st G c, csSt at us(A2) ; flag CIC
BRA. S @t a2
@t Cl CL ANDI . W #st NGi ¢, csSt at us( A2) ; flag /aC
@tc 2 NOP
MOVEM L ( SP) +, A0/ A1/ A2 ; restore local registers
MOVEM L (SP) +, A0/ A4l D4 , restore registers
BRA Exi t Drvr
KRR KA AR KRR KRR AR R KA AR KA XA KR A A AR Rk AR AR Rk A AR Rk AR KRR KRR AR R KRR AR AR A R KRR AN
* Set MyAddr - control call to define a new GPIB address for the interface.
* The character ill be passed in the 'csVar' |ocation.
*
* Entry: A0 - param bl k pointer
* Al - DCE pointer
N

*

A2 - cs paraneters (ie. A2 <-

csParan(A0)) (nust

be preserved)

kR kK R K K K R K K kK kK R kK kR kK kK R Rk K K R K

Set MyAddr
MOVEM L

, get base address of board
MOVE. B

LSL. L
LSL. L

A0/ AL/ A2, - ( SP)

dct1 Sl ot (AL), DO
#8, D0
#8, DO

save |ocal work registers

get the slot address
shift the 4 slot bits into proper position
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Loc F Obj ect Code Addr
ooce4 E188

00CB6 0080 FO0O 0003
00CBC 2240

00CBE

00CBE

00CBE 2009

00CQ0 G 0680 0000 0014
00CC6 2040

00CC8  102A 0001

00CCC 6100 1184 01E52
00CDO

00CDO

00CDO 2009

00CD2 G 0680 0002 0004

00CD8 2040

00CDA  102A 0001

00CDE 6100 1172 01E52
00CE2

00CE2 7000

00CE4 G 426A 0006

00CE8 G 426A 0004

00CEC  006A 0100 0004

00CF2

00CF2

00CF2

00CF2 6100 111E 01E12
00CF6 6608 00000
00CF8  006A 0020 0004

00CFE 6006 00D06
00D00

00D00  026A FFDF 0004

00006

00D06  4E71

00008

00D08  4CDF 0700

00DOC  4CDF 1110

00D10 6000 F55E 00270
00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14

00D14  48E7 00FO

00D18

00D18

00D18 1029 0028

00D1C  E188

O00DLE  E188

00D20 E188

00D22 0080 FOOO 0003

00D28 2240

00D2A

00D2A 6100 10E6 01E12
00D2E 6600 O08E 00DBE
00D32

00D32

00D32  266A 0010

00036

00D36

00D36  206A 000C

00D3A

00D3A

00D3A

00D3A  48E7 8080

00D3E

00D3E 2009

00D40 G 0680 0002 001C

00D46 2040

00048 103C 003F

00D4C 6100 1104 01E52
00D50

00D50  4CDF 0101

00D54 6100 OFD2 01D28
00D58  674A 00DA4
00D5A

00D5A

00D5A  101B

00D5C G 0C00 0020

00D60  6D70 00DD2
00D62 G 0C00 003E

00D66  BE6A 00DD2
00D68 6100 OFFO 01D5A
00D6C 6100 OFBA 01D28
00D70 6732 00DA4
00D72

00D72

00D72

M

PRRRRRR R

PRRRRRRRRE

1984-1991

Source Statenent
LSL. L
QRI. L
MOVEA. L

; wite address to |ocal storage
MOVE. L

#8, DO
#3$f 0000003, DO
Do, Al

, DO
#gpi bAddr St , DO
Do,
csVar +1( A2) , DO
NoWite

18- May-91 Page 20

Sl ot space
Al = board base address

from board base address
add to where byte will go
A0 has address

get the new GPlI B address

from board base address
add to where byte will go
A0 has address

get the new GPI B address
return no error

Defaul t status
flag call conplete

set up status CIC bit
are we the controller in charge?

no ...
flag cic

flag /CIC

restore |ocal registers
restore registers

be preserved)

save |local work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space
Al = board base address

are we the controller in charge?

MOVE. Al, DO
ADD. L #gpi baddr, DO
MOVEA. L , AD
MOVE. B csVar +1( A2) , DO
BSR NoWite
Addr Good MOVEQ #noErr, DO
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us(A2)
ORl. W #st Cnpl t, csSt at us(A2)
Addr Done Mset CI C
BSR Am nchar ge
BNE. S @t Cl CL
ORI W #st G c, csSt at us( A2)
BRA. S @ta 2
@t Cl CL ANDI . W #st NCi ¢, csSt at us( A2)
@ta 2 NoP
MOVEM L (SP) +, A0/ AL/ A2
MOVEM L (SP) +, A0/ A4/ D4
BRA Exit Drvr
B Ty,
* PpEnable - control call to configure certain listeners on the bus to respond to
* a parallel poll.
N
* Entry: AO - param bl k pointer
* Al - DCE pointer
* A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust
*
R I T
PpEnabl e
MOVEM L AO- A3, - (SP)
get base address of board
MOVE. B dal Sl ot (Al), DO
LSL. L #8, DO
LSL.L #8, DO
LSL. L #8, DO
ORI. L #3$f 0000003, DO
MOVEA. L DO, A1
BSR Am nchar ge
BNE PpENchg

; get pointer to listener list
MOVEA. L

; get pointer to configuration |ist
MOVEA. L

; loop sending configuration data t
Ppel MNite
MOVEM L

; now address the next |istener
MOVE. B

; send parallel poll configure
MNite

csAddr Li st (A2), A3

csDat aBuf (A2) , AO

o listeners
gpi bdat aout , unl
DO/ AO, - ( SP)

Al, DO
#gpi bdat aout , DO
DO, A0
#unl , DO
NoWite

( SP) +, DO/ AO
Wai t Qut
PpeTi meout

(A3) +, DO
#%$20, DO
PpeGood
#$3e, DO
PpeGood
Dat aQut
Wi t Qut
PpeTi neout

gpi bdat aout , ppc

no ...

A3 <- pointer to listener list

A0 <- pointer to configuration bytes

send 'universal unlisten'
save work registers

fromboard base address
add to where byte will go
A0 has address

set data

restore registers
wait for GPIB bus free
Bus tinmed out

get the next |istener

send listener over GPIB

wait for GPIB bus free
Bus tinmed out
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00D72  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers
00D76 1
00D76 2009 1 MOVE. L Al, DO ; fromboard base address
00D78 G 0680 0002 001C 1 ADD. L #gpi bdat aout , DO ; add to where byte will go
00D7E 2040 1 MOVEA. L DO, A0 ; A0 has address
00080 103C 0005 1 MOVE. B #ppc, DO ; set data
00D84 6100 10CC 01E52 1 BSR NoWite
00088 1
00D88 4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers
00D8C 6100 OF9A 01D28 BSR Wi t Qut ; wait for GPIB bus free
00D90 6712 00DA4 BEQ S PpeTi meout ; Bus timed out
00D92
00D92 ; send configuration byte
00092 1018 MOVE. B (A0) +, DO ; get byte
00D94 0000 0060 ORI . B #ppe, DO ; OR with PPE command
00D98 6100 OFCO 01D5A BSR Dat aQut ; send to |istener
00D9C 6100 OF8A 01D28 BSR Wai t Qut i wait for GPIB bus free
00DAO 6702 00DA4 BEQ S PpeTi meout ; Bus tinmed out
00DA2
00DA2 6096 00D3A BRA. S Ppel ; until done
00DA4
00DA4
00DA4 ; bus timed out
00DA4 7081 PpeTi meout MOVEQ #gpi bErr, DO ; return error to OS.
00DA6  357C 0001 0006 MOVE. W #ct | Ti me, csError (A2) ; return error to application
00DAC G 426A 0004 MOVE. W #st Good, csSt at us( A2) ; Default status
00DB0O 006A 8000 0004 ORI . W #stErr, csSt at us(A2) ; flag error
00DB6 006A 4000 0004 ORI. W #st Ti me, csSt at us(A2) ; flag tinmeout
00DBC 6024 00DE2 BRA. S PpeDone
00DBE
00DBE ; here if interface not controller in charge
00DBE 7081 PpENchg MOVEQ #gpi bErr, DO ; return error to O S.
00DC0 357C 0004 0006 MOVE. W #ct| Ni nChg, csError (A2) ; return error to application
00DC6 G 426A 0004 MOVE. W #st Good, csSt at us( A2) ; Default status
00ODCA  006A 8000 0004 ORI . W #st Err, csStat us(A2) ; flag error
00DD0 6010 00DE2 BRA. S PpeDone
00DD2
00DD2 7000 PpeGood MOVEQ #noErr, DO ; return no error
00DD4 G 426A 0006 MOVE. W #ct| NoErr, csError (A2)
00DD8 G 426A 0004 MOVE. W #st Good, csSt at us( A2) ; Default status
00DDC  006A 0100 0004 ORl. W #st Cnpl t, csSt at us(A2) ; flag call conplete
00DE2
00DE2 PpeDone Mset CI C ; set up status CIC bit
00DE2 1
00DE2 6100 102E 01E12 1 BSR Am nchar ge ; are we the controller in charge?
00DE6 6608 00DFO 1 BNE. S @t Cl C1 ;ono ...
OODE8  006A 0020 0004 1 ORI . W #st G c, csStat us(A2) ; flag G C
OODEE 6006 00DF6 1 BRA. S @t a2
00DFO 1
00DFO 026A FFDF 0004 1 @t Cl CL ANDI . W #st NCi ¢, csSt at us(A2) ; flag /CIC
00DF6 1
00DF6  4E71 1 @tac2 NOP
00DF8 1
00DF8  4CDF OF00 MOVEM L (SP) +, AD- A3 ; restore local registers
00DFC  4CDF 1110 MOVEM L (SP) +, A0/ A4/ D4 ; restore registers
00EOO 6000 F46E 00270 BRA Exi t Drvr
00E04
00E04
00E04
00E04
00EO4
00E04 AR KKK KKK KKK KKK KKK KKK KKK KRR KKK KKK kKKK KKK KRR KK KKK KK KKK KKK KKK KKK KKKk
00E04 * PpDi sable - control call to disable parallel polling.
00E04 *
00E04 * Entry: AO - param bl k pointer
00E04 * Al - DCE pointer
00E04 * A2 - cs paraneters (ie. A2 <- csParan(A0)) (rnust be preserved)
*

00E04 PpDi sabl e
00E04  48E7 00FO0 MOVEM L AO- A3, - (SP) ; save local work registers
00E08
00E08 ; get base address of board
00E08 1029 0028 MOVE. B dct1 Sl ot (A1), DO ; get the slot address
00EOC  E188 LSL. L #8, DO ; shift the 4 slot bits into proper position
00OEOE  E188 LSL.L #8, DO
00E10 E188 LSL. L #8, DO
00E12 0080 FO0O 0003 ORI. L #3$f 0000003, DO . Slot space
00E18 2240 MOVEA. L Do, A1 ; Al = board base address
00E1A
00E1A 6100 OFF6 01E12 BSR Am nchar ge ; are we the controller in charge?
00ELE 6600 009C 00EBC BNE PpDNchg ;o ono ...
00E22
00E22 ; get pointer to listener list
00E22  266A 0010 MOVEA. L csAddr Li st (A2), A3 ; A3 <- pointer to listener list
00E26
00E26 ; send 'universal unlisten'
00E26 MNite gpi bdat aout , unl ; send 'universal unlisten'
00E26  48E7 8080 1 MOVEM L DO/ A0, - (SP) . save work registers

0E2A 1
00E2A 2009 1 MOVE. L Al, DO ; fromboard base address
00E2C G 0680 0002 001C 1 ADD. L #gpi bdat aout , DO ; add to where byte will go
00E32 2040 1 MOVEA. L DO, A0 ; A0 has address
00E34 103C 003F 1 MOVE. B #unl , DO , set data
00E38 6100 1018 01E52 1 BSR NoWite
00E3C 1
00E3C  4CDF 0101 1 MOVEM L (SP) +, DO/ AO ; restore registers
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Loc

00E40
00E44
00E46
00E46
00E46
00E48
00E4C
00E4E
00E52
00E54
00E58
00E5C
00ESE
00E60
00E60
00E60
00E60
00E64
00E64
00E66
00E6C
00E6E
00E72
00E76
00E76
00E7A
00E7E
00E80
00E80
00E80
00E80
00E84
00E84
00E86
00E8C
00EBE
00E92
00E96
00E96
00E9A

00F02
00F06
00F06
00F06
00FOA

6100
675C

101B
G 0Co0
6D12
G 0000
6E0C
6100

48E7

2009
G 0680
0

103C
6100

4CDF
6100
6722

48E7

1029
E188

OEE6

0020
003E

0F04
0ECE

8080

0002

0005
OFDE

0101
0EAC

8080

9
0002

0070
OFBE

0101
0E8C

0001
0004
8000
4000

0004
0004
8000

0006
0004
0100

0F30
0020

00FO0

0028

Code

001C

001C

0006

0004
0004

0006
0004

0004

0004

0004

Addr

01D28
00EA2

01E52

01D28
00EA2

01E52

01D28
00EDO

00EEO

00EEO

01E12
00EEE

00EF4

00270

6
I'nc.

1984-1991

M

PR R R R PR

PRRRR PR R

RPRRERRRRR R

Source Statenent

BSR
BEQ S

; loop addressing the |isteners
PpDi s1 MOVE. B

; send parallel

pol | configure
PpDi 2 MV te

MOVEM L

MOVEM L

; bus timed out
PpDi sTi neout

; here if
h

interface not control
PpDNchg MOVEQ

MOVE. W
MOVE. W

PpDi sGood

PpDi sDone

@tcacl
@t

Wi t Qut
PpDi sTi neout

PpDi sTi meout
PpDi s1

gpi bdat aout , ppc
-(sP)

(SP) +, DO/ AD
Wi t Qut

PpDi sTi meout
PpDi sGood

#gpi bErr, DO

#ct| Ti me, cSError (A2)
#st Good, csSt at us( A2)
#stErr, csSt at us(A2)
#st Ti me, csSt at us( A2)
PpDi sDone

ler in charge
#gpi bErr, DO
#ct| Ni nChg, csError (A2)
#st Cood, csSt at us( A2)
#stErr, csStat us(A2)
PpDi sDone
#noErr, DO
#ct| NoErr, csError (A2)

#st Good, csSt at us( A2)
#st Cnpl t, csSt at us(A2)

Al nchar ge

ClCL
#st G c, csSt at us(A2)
@t a2

#st NGi ¢, csSt at us( A2)

(SP) +, AO- A3
(SP) +, A0/ A4/ D4
Exi t Drvr
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wait for GPIB bus free

Bus tinmed out

get the next |istener

send |istener over GPIB

wait for GPIB bus free
Bus timed out
until done

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
wait for GPIB bus free
Bus tinmed out

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
wait for GPIB bus free
Bus timed out

return error to O S.

return error to application
Default status

flag error

flag tinmeout

return error to O S. .
return error to application
Defaul t status

flag error

return no error

Defaul t status
flag call conplete

set up status CIC bit
are we the controller in charge?

no ...
flag CIC

flag /CIC

restore local registers
restore registers

I I T

PpUConfig - control call
conmand

Entry: A0 - param bl

Al - DCE poin

A At %

*

to conmand ' Parallel Poll

k pointer
ter

A2 - cs paranmeters (ie. A2 <- csParan(A0)) (nust

Unconfigure'.

An unaddr essed

be preserved)

I I I T T

PpUConfig
MOVEM L

; get base address of board
MOVE. B

LSL. L

AO- A3, - (SP)

dal Sl ot (A1), DO
#8, D0

save | ocal work registers

get the slot address
shift the 4 slot bits into proper

position
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Loc

00F0C
00FOE
00F10
00F16
00F18
00F18
00F1C
00F1E
00F1E
00F1E
00F1E
00F22
00F22
00F24
00F2A
00F2C
00F30
00F34
00F34
00F38
00F3C
00F3E
00F40
00F40
00F40
00F42
00F48
00F4C
00F52
00F58
00F5A
00F5A
00F5A
00F5C
00F62
00F66
00F6C
00F6E
00F6E
00F70
00F74
00F78
00F7E
00F7E
00F7E
00F7E
00F82
00F84
00F8A
00F8C
00F8C
00F92
00F92
00F94
00F94
00F98

E188
E188
0080
2240

6100
663C

48E7

2009
G 0680
2040
103C
6100

4CDF

F000

OEF8

0006
0004
0100

0E92
0020

0F00
1110
F2D2

0000

0028

F000

OE5A

8080

0002

008E
0E82

0101

Code

0003

001C

0006
4

0004
0004

0008
0004

0004

0004

0004

0003

0018

Addr

01E12
00F5A

01E52

01D28
00F40
00F6E

00F7E

00F7E

01E12
00F8C

00F92

00270

01E12
01034

01E52

6
I'nc.

M

PR R R R PR

PRRPRRRRRRPE

PR R R R R

1984-1991

Source Statenent

; send ' PPU

; bus tinmed out
PpUConTi meout

; here if interface not con
PpUNchg MOVEQ
MOVE. W

MOVE. W

PpUConGood

PpUConDone Mset Cl C

BSR
BNE. S
ORI W
BRA. S
@t C CL ANDI . W

@ta 2 NOP

troller

#8, D0
#8, D0
#$f 0000003, DO

Anl nchar ge
PpUNchg

gpi bdat aout , ppu
-(sP)

dat aout , DO

(SP) +, DO/ AD
Wi t Qut
PpUConTi meout
PpUConGood

#gpi bErr,

#ct| Ti me, csError (A2)
#st Good, csSt at us( A2)
#StErr, csSt at us( A2)
#st Ti me, csSt at us( A2)
PpUConDone

in charge

#gpi bErr, DO

#ct | Ni nChg, csError (A2)
#st Good, csSt at us( A2)
#stErr, csStat us(A2)
PpUConDone

#noErr, DO
#ct | NoEr 1, cSError ( A2)

#st Good, csStat us(A2)
#st Onpl t, csSt at us(A2)

Am ncharge

cc1
#le c csStat us(A2)
@tcl

#st NCi ¢, csSt at us(A2)

(SP) +, AD- A3
(SP) +, AO/A4/D4
ExitDrv
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Sl ot space
Al = board base address

are we the controller in charge?

no ...

send ' Parallel Poll
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
wait for GPIB bus free
Bus tinmed out

return error to O S.

return error to application
Defaul t status

flag error

flag tineout

return error to O S.

return error to application
Default status

flag error

return no error

Default status
flag call conplete

set up status CIC bit

are we the controller in charge?

no ...
flag CIC

flag /CC

restore local registers
restore registers

KKK KRR KA KKK AR R KRR KRR KRR AR AR R AR KRR AR AR AR AR KRR AR AR AR IR AR R AR KRR AR AR AR R RN R A A

CPar Pol |

Entry:

P

*

DCE poi nter

A2 - cs paraneters (ie.

AO - par am bl k pointer

A2 <- csParan(A0)) (nust

be preserved)

T IO T

CPar Pol |
MOVEM L

get base address of board

BSR
BNE. S

; execute parallel pol |
MNVite
MOVEM L

AO- AL, - (SP)

dal sl ot (A1), DO
#8, D0

#8, D0

#8, DO

#3$f 0000003, DO
Do

Al nchar ge
CPpNchg

(SP) +, DO/ AO

save local work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space
Al = board base address

are we the controller in charge?

no ...

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

Unconfi gure'
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6
Copyright Apple Conmputer, Inc.
F Obj ect

Loc

01022
01026
0102C
01032
01034
01034
01034
01036
0103C
01040
01046
01048
01048
0104A
0104E
01052
01058
01058
01058
01058
0105C
0105E
01064
01066
01066
0106C
0106C
0106E
0106E
01072
01076
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107A
0107E
0107E
0107E
01082
01084
01086
01088
0108E
01090
01090
01094
01098
01098

0D00
0000

FFFE

0002

0E42

00FF

0004
0004
8000

0006
0004
0100

0DB8
0020

EOFC

0028

FO00

0D8o
0160

Code

FFFF

0ooC

0018

0006

0004
0004

0006
0004

0004

0004

0004

0003

Addr

00FE6
00FE6

01E38

01E52

01048

01058

01058

01E12
01066

0106C

00270

01E12
011F6

1984-1991

M

PRRRRRRRRE

RPRRERRRRR R

Source Statenent

;delay 125 nicroseconds
MOVE.
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# iterations per mllisecond

divide by 8
mi ni num #
wai t

from board base address

add of fset to conmand pass thru register

A0 has address

mask significant bits

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

return error to O S.

return error to application
Default status

flag error

flag tinmeout

return error to OS.

return error to application
Default status

flag error

return no error

Defaul t status
flag call conplete

set up status CIC bit

are we the controller in charge?

no ...
flag CIC

flag /CIC

restore local registers
restore registers

Rout i ne

be preserved)

save |local work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space
Al = board base address

are we the controller in charge?

. W Ti meDBRA, DO

ANDI . L #$0000f f f f, DO
LSR L #8, DO H
BNE. S CPar Pol | 1 H
MOVEQ #1, D0

CPar Pol | 1 DBRA DO, CPar Pol | 1 H

; get poll status
MOVE. L Al, DO H
ADD. L #gpi bemd, DO H
MOVEA. L DO, A0 H
BSR NbRead

; store return result
ANDI . W #$ff, DO H
MOVE. W DO, csVar ( A2)

; clear parallel poll

ite gpi bauxcnd, r ppcl r

MOVEM L DO/ AO, - (SP) ;
MOVE. L AL, DO H
ADD. L #gpi bauxcnd, DO H
MOVEA. L Do, y
MOVE. B #rppclr, DO H
BSR NoWite
MOVEM L (SP) +, DO/ AO H
BRA. S PPol | Good

; bus timed out

PPol | Ti neout MOVEQ #gpi bErr, DO H
MOVE. W #ct| Ti ne, csError (A2) ;
MOVE. W #st Good, csSt at us( A2) H
ORI . W #st Err, csSt at us(A2) H
ORI . W #st Ti me, csSt at us( A2) H
BRA. S PPol | Done

; here if interface not controller in charge

CPpNchg MOVEQ #gpi bErr, DO H
MOVE. W #ct| Ni nChg, csError (A2) H
MOVE. W #st Cood, csSt at us( A2) H
ORI . W #st Err, csSt at us(A2) H
BRA. S PPol | Done

PPol | Good MOVEQ #noErr, DO H
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us( A2) H
ORI . W #st Cnpl t, csSt at us(A2) H

PPol | Done Mset CI C H
BSR Al nchar ge y
BNE. S @t Cl C1 H
ORI . W #st G c, csSt at us(A2) H
BRA. S @t a2

@t Cl CL ANDI . W #st NGi ¢, csSt at us( A2) H

@t Clc2 NOP
MOVEM L (SP) +, AD- AL y
MOVEM L (SP) +, A0/ A4/ D4 H
BRA Exi t Drvr

B Ty,

* CSer Pol | - conduct a serial poll of a designated device(s).

* will fill the pointed to buffer with the response byte(s)

* fromthe specified talker(s).

*

* Entry: A0 - param bl k pointer

* Al - DCE pointer

* A2 - cs parameters (ie. A2 <- csParam(A0)) (nust

*

KRR KRR AR KRR KRR A AR KRR AR KA AR KR A XAk h kAR A KRk A AR Rk kAR KRR A KRR AR AR AR AR A R AR AN

Cser Pol |
MOVEM L AO- A5/ DO- D2, - ( SP) ;

; get base address of board
MOVE. B dCx | Sl ot (A1), DO H
LSL.L #8, DO H
LSL. L #8, DO
LSL. L #8, DO
ORI . L #$f 0000003, DO H
MOVEA. L s H
BSR Anl nchar ge ;
BNE CSpNchg ;

; set up local registers

no ...
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Loc F Obj ect Code Addr

01098 2009

0109A G 0680 0002 0000
010A0 2840

010A2  266A 0010
010A6  2A6A 000C

010AA 6100 ODOE 01DBA
010AE 2200

010B0

010B0

010B0

010BO  48E7 8080

010B4

010B4 2009

010B6 G 0680 0002 001C

010BC 2040

010BE  103C 0018

010C2 6100 ODBE 01E52
010C6

010C6  4CDF 0101

010CA

010CA

010CA  48E7 8080

010CE

010CE 2009

010D0 G 0680 0002 0018

010D6 2040

01008 103C 0083

010DC 6100 0D74 01E52
010E0

010E0  4CDF 0101

010E4 6100 0C42 01D28
010E8 6700 O00F2 011DC
010EC

010EC

010EC 101B

010EE G 0C00 0040

010F2  6D00 00AC 011A0
010F6 G 0C00 005E

010FA  6EO0 00A4 011A0
010FE 6100 OCSA 01D5A
01102 6100 0C24 01D28
01106 6700 00D4 011DC
0110A

0110A

0110A  48E7 8080

0110E

0110E 2009

01110 G 0680 0002 0018

01116 2040

01118 103C 0089

0111C 6100 0D34 01E52
01120

01120  4CDF 0101

01124

01124

01124  48E7 8080

01128

01128 2009

0112A G 0680 0002 0018

01130 2040

01132 103C 000B

01136 6100 OD1A 01E52
0113A

0113A  4CDF 0101

0113E

0113E

0113E  204C

01140 2401

01142 G 5382

01144 6700 0096 011DC
01148 6100 OCEE 01E38
0114C 0200 0020

01150 67F0 01142
01152

01152

01152  48E7 8080

01156

01156 2009

01158 G 0680 0002 0018

0115E 2040

01160 103C 000D

01164 6100 OCEC 01E52
01168

01168  4CDF 0101

0116C 6100 OBBA 01D28
01170  676A 011DC
01172

01172 2409

01174 G 0682 0002 001C

0117A 2042

0117C 6100 OCBA 01E38
01180 1AQ0

01182

01182

01182  48E7 8080

01186

01186 2009

1984-1991

M

PR R R R PR

PR R R R R

PRRRRRRRRE

PRRRRRRRRE

PR R R R R

i

Source Statenent

; serial poll enable

; loop addressing
Cser Pol | 1

i wait for byte-in

CSer Pol | 2
CSer Pol | 3

Al, DO

#gpi bi nt 0, DO

DO, A4

csAddr Li st (A2), A3

csDat aBuf (A2) , A5
Get Gpi bTi mot

gpi bdat aout , spe
-(sP)

(SP) +, DO/ AD

gpi bauxcnd, hdf a
DO/ AO, - (SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#hdf a, DO
NoWite

(SP) +, DO/ AD
Wi t Qut
SPTi meout

SPTi meout

gpi bauxcnd, | on
DO/ AO, - ( SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#| on, DO
NbW i te

(SP) +, DO/ AO

gpi bauxcnd, gt s
DO/ AO, - (SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#gts, DO
NoWite
(SP) +, DO/ AD
A4, AO

D1, D2

#1,

SPTi meout
NbRead

#bi m DO
CSerPol | 3

gpi bauxcnd, tcs
DO/ AO, - (SP)

gpi bauxcnd, r hdf
DO/ AO, - (SP)

Al, DO
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A4 = 9914 intO regi ster address
A3 <- pointer to talker Iist
A5 <- pointer to status buffer

D1 = tinmeout |oop count

send 'serial poll enable'
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

hol doff all data
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
wait for GPIB bus free
Bus tinmed out

get the next tal ker

send tal ker over GPIB
wait for GPIB bus free
Bus tinmed out

listen only
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

go to standby
save work registers

fromboard base address
add to where byte will go
A0 has address

set data

restore registers

A0 = 9914 intO register address
D2 = | oop timeout pass count
decrenent pass count

if bus not responding

get interrupt O status

check for BI

wait until set

take control synchronously
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
wait for byte out
Bus tinmed out

A0 = 9914 'Data In' register address
get serial poll response byte
store byte away

rel ease hol dof f
save work registers

from board base address
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Loc

01188
0118E
01190
01194

01242
01246

01254

F Obj ect Code

G 0680 0002
40

103C 0002
6100 0CBC

4CDF 0101
6000 FF4E

48E7 8080

2009

G 0680 0002
2040
103C 0019
6100 0COE

4CDF 0101
48E7 8080

2009

G 0680 0002
2040
103C 0003
6100 0C84

4CDF 0101
6100 0B52

7081

357C 0001
G 426A 0004

006A 8000

006A 4000

6024

7081
357C 0004

G 426A 0004
006A 8000
6010

6100 OBF6
6608
006A 0020
6006

026A FFDF
4E71

4CDF 3F07
4CDF 1110
6000 FO36

6148
48E7 0040

1029 0028
E188
E188
E188
0080
2240

F000

7000

0018

001C

0018

0006

0004
0004

0006
0004

0004

0004

0004

0003

Addr

01E52

010EC

01E52

0121A

0121A

01E12
01228

0122E

00270

01286

1984-1991

M
1
1
1
1
1
1

PRRPRRRRRRRE RPRPRRRRRRR

PRRRRRR R

Source Statenent

MOVEM L
BRA

; done getting poll responses
MNVite

CSer Pol | 4
MOVEM L

; bus tined out
SPTi nmeout

#gpi bauxcnd, DO
DO, A0

#rhdf, DO
NoWite

(SP) +, DO/ AD
CSerPol | 1

Q

pi bdat aout , spd
/ AO, - (SP)

pi
, A0
#spd, DO
NoWite

Do
b

Do,
Al
#g dat aout , DO
Do

(SP) +, DO/ AD
gpi bauxcnd, hdacl r
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

#hﬂaclr,DO
NoWite

(SP) +, DO/ AD
Wi t Qut

SPTi meout
SPol | Good

#gpi bErr, DO

#ct| Ti me, csError (A2)
#st Cood, csSt at us( A2)
#stErr, csSt at us(A2)
#st Ti me, csSt at us(A2)
SPol | Done

; here if interface not controller in charge
MOVEQ

CSpNehg
MOVE. W
MOVE. W

SPol | Good

SPol | Done Mset CI C

BSR
BNE. S
R W
BRA. S
@t Cl CL ANDI . W

@t a2 NOP

#gpi bErr, DO

#ct| Ni nChg, csError (A2)
#st Good, csSt at us( A2)
#StErr, csSt at us( A2)
SPol | Done

#noErr, DO

#ct| NoErr, csError (A2)
#st Good, csSt at us(A2)
#st Cnpl t, csSt at us( A2)

Am nchar ge

@t Cl C1

#std c, csSt at us( A2)
@tCl 2

#st NCi ¢, csSt at us( A2)

(SP) +, AO- A5/ D0- D2
(SP) +, A0/ A4/ D4
Exit Drvr
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add to where byte will go
A0 has address
set data

restore registers

send 'serial poll disable'
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
rel ease holdoff on all
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
wait for byte out
Bus tinmed out

return error to OS.

return error to application
Defaul t status

flag error

flag tinmeout

return error to O S.

return error to application
Defaul t status

flag error

return no error

Defaul t status
flag call conplete

set up status CIC bit

are we the controller in charge?

no ...
flag cic

flag /CIC

restore |ocal registers
restore registers

KKK KRR KA KKK AR R KRR KRR KRR AR AR R AR KRR AR AR AR AR KRR AR AR AR IR AR R AR KRR AR AR AR R RN R A A

routine to init 9914 as non-controller

Entry:

P

*

NContInit - driver control

AO - param bl k pointer
Al - DCE pointer
A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust

be preserved)

I I T

NCont I ni t
BSR S

MOVEM L
; get base address of board
MOVE. B

LSL. L
LSL. L
LSL. L
RI. L
MOVEA. L

NCont Good MOVEQ

NCI ni t
Al, -(SP)

dal Sl ot (A1), DO
#8, D0

#8, DO

#8, D0

#$f 0000003, DO
D0, AL

#noErr, DO

init 9914 as non-controller

save work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space
Al = board base address

return no error to O S.

137



Section 9 Driver Listing

MC680xx Assembl er - Ver 3.2b6 18- May-91 Page 27
Copyright Apple Conputer, Inc. 1984-1991

Loc F Obj ect Code Addr M Source Statenent

01256 G 426A 0006 MOVE. W #ct| NoErr, csError (A2)

0125A G 426A 0004 MOVE. W #st Good, csSt at us(A2) ; Default status

0125E  006A 0100 0004 ORI . W #stCnpl t, csSt at us(A2) ; flag call conplete

01264

01264

01264 NCont Done Mset CI C ; set up status CIC bit
01264 1

01264 6100 OBAC 01E12 1 BSR Am nchar ge ; are we the controller in charge?
01268 6608 01272 1 BNE. S @t Cl ;ono ...

0126A  006A 0020 0004 1 ORI. W #st O ¢, csStat us(A2) ; flag G C

01270 6006 01278 1 BRA. S @t

01272 1

01272 026A FFDF 0004 1 @t Cl C1 ANDI . W #st NCi ¢, csSt at us( A2) ; flag /aC

01278 1

01278  4E71 1 @t a2 NOP

0127A 1

0127A  4CDF 0200 MOVEM L (SP) +, AL ; restore local work registers
0127E 4CDF 1110 MOVEM L (SP) +, A0/ A4/ D4 , restore registers

01282 6000 EFEC 00270 BRA Exi t Drvr

01286

01286

01286

01286

01286

01286

01286

01286 I T
01286 * initialize the 9914 chip as a non-controller

01286 *

01286 * Entry: A0 - param bl k pointer

01286 * Al - DCE pointer

01286 *

01286 * Uses: DO - tenporary

01286 * Dl - tenporary

01286 *

01286 B .
01286 ; save registers

01286 NCI ni t

01286 48E7 COF8 MOVEM L AO- A4/ DO- D1, - (SP) ; save work registers
0128A

0128A G 2448 MOVE. L A0, A2 ; A2 <- param bl ock pointer
0128C G 2649 MOVE. L Al, A3 . A3 <- DCE pointer

0128E

0128E ; get base address of board

0128E 102B 0028 MOVE. B dct1 Sl ot (A3), DO ; get the slot address
01292 E188 LSL.L #8, DO ; shift the 4 slot bits into proper position
01294 E188 LSL. L #8, DO

01296 E188 LSL. L #8, DO

01298 0080 FO00 0003 ORI . L #%$f 0000003, DO ; Slot space

0129E 2240 MOVEA. L Do, Al ; Al = board base address
012A0

012A0 ; set flag as non-controller in local storage

012A0 MVite anControl | er, $00

012A0  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers
012A4 1

012A4 2009 1 MOVE. L Al, DO ; fromboard base address
012A6 G 0680 0000 001C 1 ADD. L #anControl | er, DO ; add to where byte will go
012AC 2040 1 MOVEA. L DO, A0 ; A0 has address

012AE G 4200 1 MOVE. B #3$00, DO ; set data

012B0 6100 0BAO 01E52 1 BSR NoWite

012B4 1

012B4 4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers

012B8

012B8 ; issue software reset to 9914

012B8 MNite gpi bauxcnd, swr st

012B8  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers
012BC 1

012BC 2009 1 MOVE. L Al, DO ; fromboard base address
012BE G 0680 0002 0018 1 ADD. L #gpi bauxcnd, DO ; add to where byte will go
012c4 2040 1 MOVEA. L , A0 ; A0 has address

012C6 103C 0080 1 MOVE. B #swrst, DO ; set data

012CA 6100 0B86 01E52 1 BSR NoWite

012CE 1

012CE  4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers

012D2

01202 ; disable all interrupt mask bits

012D2 ite gpi bi ntnD, 0 ; reset int mask O register
012D2  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers
012D6 1

012D6 2009 1 MOVE. L Al, DO ; fromboard base address
012D8 G 0680 0002 0000 1 ADD. L #gpi bi nt n0, DO ; add to where byte will go
012DE 2040 1 MOVEA. L DO, A0 ; A0 has address

012E0 G 4200 1 MOVE. B #0, DO ; set data

012E2 6100 OB6E 01E52 1 BSR NoWite

012E6 1

012E6 4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers

012EA MNite gpi bintnd, 0 ; reset int mask 1 register
012EA  48E7 8080 1 MOVEM L DO/ AO, - (SP) , save work registers
012EE 1

012EE 2009 1 MOVE. L A1, DO ; fromboard base address
012F0 G 0680 0002 0010 1 ADD. L #gpi bi nt mi, DO ; add to where byte will go
012F6 2040 1 MOVEA. L DO, A0 ; A0 has address

012F8 G 4200 1 MOVE. B #0, DO ; set data

012FA 6100 0B56 01E52 1 BSR NoWite

012FE 1

012FE 4CDF 0101 1 MOVEM L (SP) +, DO/ AO ; restore registers

01302
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01302 ; wite address to 9914
01302 2009 MOVE. L Al, DO ; fromboard base address
01304 G 0680 0000 0014 ADD. L #gpi bAddr St , DO ; add to where address is stored
0130A 2040 MOVEA. L DO, A0 ; A0 has address
0130C 6100 0B2A 01E38 BSR NbRead
01310 1200 MOVE. B Do, D1 ; save address in D1
01312 2009 MOVE. L Al, DO ; fromboard base address
01314 G 0680 0002 0004 ADD. L #gpi baddr, DO ; add to where byte will go
0131A 2040 MOVEA. L DO, A0 ; A0 has address
0131C 1001 MOVE. B D1, DO ; get address
0131E 6100 0B32 01E52 BSR NoWite
01322
01322 ; set the driver buffers to 3-state control and sel ect 'non-systemcontroller’
01322 MNite swaddr , $02 ; wite to configuration register
01322 48E7 8080 1 MOVEM L DO/ A0, - (SP) ; save work registers
01326 1
01326 2009 1 MOVE. L Al, DO ; fromboard base address
01328 G 0680 0008 0000 1 ADD. L #swaddr , DO ; add to where byte will go
0132E 2040 1 MOVEA. L DO, A0 ; A0 has address
01330 103C 0002 1 MOVE. B #3$02, DO ; set data
01334 6100 0B1C 01E52 1 BSR NoWite
01338 1
01338  4CDF 0101 1 MOVEM L (SP) +, DO/ AO ; restore registers
0133C MNite swl mage, $02 ; store nmenory image of configuration register
0133C  48E7 8080 1 MOVEM L DO/ AD, - (SP) ; save work registers
01340 1
01340 2009 1 MOVE. L Al, DO ; fromboard base address
01342 G 0680 0000 0030 1 ADD. L #sw mage, DO ; add to where byte will go
01348 2040 1 MOVEA. L , A0 ; A0 has address
0134A  103C 0002 1 MOVE. B #3$02, DO ; set data
0134E 6100 0BO2 01E52 1 BSR NoWite
01352 1
01352 4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers
01356
01356 ; clear software reset to 9914
01356 MNite gpi bauxcnd, swstclr
01356  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers
0135A 1
0135A 2009 1 MOVE. L Al, DO ; fromboard base address
0135C G 0680 0002 0018 1 ADD. L #gpi bauxcnd, DO ; add to where byte will go
01362 2040 1 MOVEA. L DO, A0 i A0 has address
01364 G 4200 1 MOVE. B #swstclr, DO ; set data
01366 6100 OAEA 01E52 1 BSR NoWite
0136A 1
0136A  4CDF 0101 1 MOVEM L ( SP) +, DO/ AO ; restore registers
0136E
0136E  4CDF 1F03 MOVEM L ( SP) +, AO- A4/ DO- D1 ; restore registers
01372 4E75 RTS
01374
01374
01374
01374
01374
01374
01374
01374
01374
01374
01374
01374 KRR AR X KRR KRR KRR X KRR X KRR X K% KRR X KRR KRR KRR R KRR KRR X Ak
01374 * CXfer - controller sets up a data transfer but does not participate init.
01374 *
01374 * Entry: A0 - param bl k pointer
01374 * Al - DCE pointer
01374 * A2 - cs paraneters (ie. A2 <- csParan(A0)) (rmust be preserved)
*
01374 CXf er
01374 48E7 EO050 MOVEM L Al/ A3/ DO- D2, - (SP) ; save local work registers
01378
01378 . get base address of board
01378 1029 0028 MOVE. B dCt| Sl ot (Al), DO ; get the slot address
0137C  E188 LSL. L #8, DO ; shift the 4 slot bits into proper position
0137E E188 LSL. L #8, D0
01380 E188 LSL.L #8, DO
01382 0080 FO0O 0003 ORI. L #%f 0000003, DO ; Slot space
01388 2240 MOVEA. L Do, Al ; Al = board base address
0138A
0138A 6100 0A86 01E12 BSR Anm nchar ge ; are we the controller in charge?
0138E 6600 0172 01502 BNE CXfrNchg ; no ...
01392
01392 ; get pointer to address |ist
01392  266A 0010 MOVEA. L csAddr Li st (A2), A3 ; A3 <- pointer to address address
01396
01396 ; Send tal ker address over bus
01396 101B MOVE. B (A3) +, DO ; get tal ker
01398 G 0000 0040 CWP. B #3$40,
0139C 6D00 0178 01516 BLT CXf er BadAddr
013A0 G 0C00 00S5E CWP. B #3$5e, DO
013A4 6E00 0170 01516 BGT CXf er BadAddr
013A8 6100 09BO 01D5A BSR Dat aQut ; send tal ker address over GPIB
013AC 6100 097A 01D28 BSR Wi t Qut ; wait for GPIB bus free
013B0 6700 0136 014E8 BEQ CXfer5 ; Bus tinmed out
013B4
013B4 ; send 'universal unlisten' command over bus
013B4 MNite gpi bdat aout , unl ; send 'universal unlisten'
013B4  48E7 8080 1 MOVEM L DO/ AO, - (SP) ; save work registers
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F Obj ect

Loc

0142C

01440
01444
01444
01446

014A6

2009
G 0680
2040
103C
6100

4CDF
6100
6700

101B
G 0000
6D14
0000
6EOE
6100
6100
6700
60E4

@

48E7

2009
G 0680
0

103C
6100

4CDF
48E7

2009
G 0680
0

0002 001C

003F
0ABA

0020
003E
0974

093E
00FA

8080

0002

0096
0A4C

0101
8080

9
0002

0084
0A32

0101
8080

0002

0089
0A18

0101
8080

0002

000B
09FE

0101

095E

0002

09C8
0008

8080

0002

000D
0906

0101
0894
8080

0002
0002

Code

0018

0018

0018

0018

0000

0018

0018

Addr

01E52
01D28
014E8

013F2

013F2
01D5A
01D28
014E8
013D6

01E52

01E52

01E52

01E52

01DBA

014E8
01E38

0146A

01E52

01D28
014E8

1984-1991

M
1
1
1
1
1
1
1
1

RPRRRRRRRRE PRRRPRRRRRE BRRPRRRRRRR RRRRRRRRR

PRRRRRRRRE

ittt

Source Statenent

Cxfer2

CXfer4

; get control

MOVE. L

back

Al, DO
#gpi bdat aout , DO
DO, A0

#unl, DO
NoWite

(SP) +, DO/ AO
Wi t Qut
CXfers

(A3) +, DO
#3$20, DO
CXfer2
#$3e, DO
CXfer2
Dat aQut
Wi t Qut
CXfer5
CXferl

gpi bauxcnd, shdw
DO/ AO, - (SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#shdw, DO
Nowite

(SP) +, DO/ AD
gpi bauxcnd, hdf e
DO/ AO, - (SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#hdf e, DO
NoWite

(SP) +, DO/ AD
gpi bauxcnd, | on
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

#| on, DO
NoWite

(SP) +, DO/ AD
gpi bauxcnd, gt s
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

#gt's, DO
NoWite

(SP) +, DO/ AO

Get Gpi bTi not
DO, D2
Al, D1
#gpi bi nt 0, D1
D1, A0

#1, D2
CXfers
NbRead

(SP) +, DO/ AD
Wai t Qut

Cxfers

gpi bauxcnd, r hdf
DO/ AO, - (SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#rhdf , DO
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from board base address
add to where byte will go
A0 has address

set data

restore registers
wait for GPIB bus free
Bus tinmed out

get the next |istener

send |istener over GPIB
wait for GPIB bus free
Bus tinmed out

until done

activate shadow handshake
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
hold off on EQ only
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
listen onl
save work registers

fromboard base address
add to where byte will go
A0 has address

set data

restore registers
go to standby
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

D2 = tinmeout |oop count

A0 has 9914 intO register address

decrenent | oop pass count
bus tinmed out

get interrupt O status
check for

wait until set

take control synchronously
save work registers

fromboard base address
add to where byte will go
A0 has address

set data

restore registers

wait for GPIB bus free
Bus tinmed out

rel ease hol dof f

save work registers

fromboard base address
add to where byte will go
A0 has address

set data

140



Section 9

Driver Listing

MC680xx Assenmbler - Ver 3.2b

6
Copyright Apple Conmputer, Inc.

Loc F
014AA
014AE
014AE
014B2
014B2

014B8 G

0142 G

014F0 G

Obj ect Code

6100 09A6
4CDF 0101
48E7 8080

2009
0680 0002
2040
103C 0004
6100 098C

4CDF 0101
48E7 8080

2009
0680 0002
2040
103C 0016
6100 0972

4CDF 0101
6042

7081
357C 0001
426A 0004
006A 8000
006A 4000
6038

4CDF 0A07
4CDF 1110
6000 ED16

48E7 EO050

1029 0028

0080 FO0O
6100 089E
6600 00A0

6100 0826
0040 0040

0018

0018

0006

0004
0004

0006
0004

0006
0004

0004

0004

0004

0003

Addr
01E52

01E52

01E52

0152A

0153A

0153A

0153A

01E12
01548

0154E

00270

01E12
01618

01DA2

1984-1991

PRRPRRRRRERRE RPRRPRRRRRRE BRRE 2

PRRRRRRRRR

Source Statenent

to the specified device
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restore registers
rel ease hol doff on EQ
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
reset shadow handshake
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
return

return error to O S.

return error to application
Default status

flag error

flag tinmeout

return error to OS.

return error to application
Defaul t status

flag error

and return

return error to O'S.
return bad device address
Defaul t status

flag error

and return

return no error

Defaul t status
flag call conplete

set up status CIC bit

are we the controller in charge?

no ...
flag CIC

flag /aC

restore local registers
restore registers

be preserved)

save |local work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space
Al = board base address

are we the controller in charge?

no ...

get our address

BSR NoWite
MOVEM L (SP) +, DO/ AD
MNite gpi bauxcnd, hdecl r
MOVEM L DO/ AO, - (SP)
MOVE. L Al, DO
ADD. L #gpi bauxcnd, DO
MOVEA. L ,
MOVE. B #hdecl r, DO
BSR NoWite
MOVEM L (SP) +, DO/ AO
MNite gpi bauxcnd, shdcl r
MOVEM L DO/ AO, - (SP)
MOVE. L AL, DO
ADD. L #gpi bauxcnd, DO
MOVEA. L DO, A0
MOVE. B #shdcl r, DO
BSR NoWite
MOVEM L (SP) +, DO/ AD
BRA. S CXf er Good
; bus tinmed out
CXfer5 MOVEQ #gpi bErr, DO
MOVE. W #ct| Ti me, csError (A2)
MOVE. W #st Good, csSt at us( A2)
ORl. W #stErr, csSt at us(A2)
ORl. W #st Ti me, csSt at us( A2)
BRA. S CXf er Done
; here if interface not controller in charge
CXfrNchg MOVEQ #gpi bErr, DO
MOVE. W #ct| Ni nChg, csError (A2)
MOVE. W #st Cood, csSt at us( A2)
ORl . W #stErr, csSt at us(A2)
BRA. S CXf er Done
; here if the tal ker address was bad
CXf er BadAddr MOVEQ #gpi bEr r, DO
MOVE. W #ct | Baddr, csError (A2)
MOVE. W #st Good, csSt at us(A2)
ORI . W #stErr, csStat us(A2)
BRA. S CXf er Done
CXf er Good MOVEQ #noErr, DO
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us( A2)
ORI . W #stCnpl t, csSt at us(A2)
CXf er Done Mset CI C
BSR Ani nchar ge
BNE. S cc1
ORI . W #st O c, csStat us(A2)
BRA. S @t a2
@t Cl C1 ANDI . W #st NG ¢, csSt at us( A2)
@t a2 NoP
MOVEM L ( SP) +, A1/ A3/ DO- D2
MOVEM L (SP) +, A0/ A4/ D4
BRA Exit Drvr
KRR KKK KKK AR KKK KKK KKK KKK KKK KKK KKK KA KK KKK KK KKK KKK KK KKK KK KKK KKK KKK KKK KKK KKk
* CPassCntrl - controller passes control
N
* Entry: A0 - param bl k pointer
* Al - DCE pointer
* A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust
*
I T
CPassCntr|
MOVEM L AL/ A3/ DO- D2, - ( SP)
; get base address of board
MOVE. B dal Sl ot (Al), DO
LSL. L #8, DO
LSL.L #8, D0
LSL. L #8, DO
ORI. L #3$f 0000003, DO
MOVEA. L DO, A1
BSR Am nchar ge
BNE CPassNchg
BSR Get Gpi bAddr
ORI #m a, DO

our tal ker address
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F Obj ect

Loc

01582
01584
01584
01584
01588
01588
0158A
0158C

01620
0162A

0162C

0163E
01640

0164A

0165C
0165E

01666

1400

266A
101B

B400
6700

48E7
2009
G 0680
2040
103C
6100

4CDF

48E7

2009
G 0680
0

G 4200
6100

7081

6010
7000
G 426A

G 426A
006A

6100

8
006A
6006

026A
4E71
4CDF

0010

8080

0002

0009
0894

0101

0762

8080

0002

0012
0874

0101

8080

0000

085C
0101

0004
0004
8000

0002
0004
8000

0006
0004
0100

0020

FFDF

0A07

Code

oo1iC

0018

0o01C

0006

0004
0004

0006
0004

0006
0004

0004

0004

0004

Addr

01E52

01D28
015FE

01E52

01E52

01640

01650

01650

01650

01E12
0165E

01664

6
I'nc.

M

PRRRRR R R

PR R R R R

PR R R R R

PRRPRRRRRRPE

1984-1991

Source Statenent
MOVE. B

get tal ker address

; conmand 'take control’
MNite
MOVEM L

; new controller has accepted contro
MNite

MOVEM L

MOVEM L

; set flag as non-controller in |ocal

; bus timed out
CPassTi m

; here if interface not controller i
CPassNchg MOVE(
MOVE. W
MOVE. W
ORl.W
BRA. S
; here if the tal ker address was bad
CPassBadAddr MOVE(
MOVE. W
MOVE. W
R . W

CPassCGood

CPassDone

@tccL
@t a2

DO, D2

csAddr Li st (A2), A3
(A3) +, DO

0o,

CPassBadAddr

#3$40, DO
CPassBadAddr
#$5e, DO
CPassBadAddr

gpi bdat aout , t ct
DO/ AO, - ( SP)

Al, DO

#gpi bdat aout , DO
DO, A0

#tct, DO
NoWite

(SP) +, DO/ A
Wi t Qut
CPassTim

|, so release control
gpi bauxcnd, rlc
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

#ric,m
NoWite

(SP) +, DO/ AO

| storage
anControl | er, $00
DO/ AO, - (SP)

Al, DO
#amControl | er, DO

#$00, DO
NoWite

(SP) +, DO/ AD
CPassCGood

#gpi bErr, DO

#ct | Ti me, csError (A2)
#st Good, csSt at us( A2)
#stErr, csSt at us(A2)
#st Ti me, csSt at us(A2)
CPassDone

n charge

#gpi bErr, DO

#ct| Ni nChg, csError (A2)
#st Good, csSt at us(A2)
#st Err, csStat us(A2)
CPassDone

#gpi bErr, DO

#ct | Baddr, csError (A2)
#st Good, csSt at us( A2)
#stErr, csStat us(A2)
CPassDone

#noErr, DO
#ct| NoErr, csError (A2)

#st Good, csSt at us( A2)
#st Onpl t, csSt at us(A2)

Am nchar ge

@t Cl CL

#st G c, csStat us(A2)
@t Clc2

#st NCi ¢, csSt at us(A2)

(SP) +, Al/ A3/ DO- D2

toit.
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D2 = our talk address

A3 <- pointer to talker address
get specified talker

is it our address ?

yes ...

valid tal ker address ?

send tal ker address over GPIB
wait for GPIB bus free

Bus tinmed out

send 'take control’
save work registers

from board base address
add to where byte will
A0 has address

set data

go

restore registers
wait for GPIB bus free
Bus tinmed out

rel ease control
save work registers

from board base address
add to where byte will
A0 has address

set data

go

restore registers

save work registers

from board base address
add to where byte will
A0 has address

set data

go

restore registers

return

return error to OS.

return error to application
Defaul t status

flag error

flag tineout

return error to O S.

return error to application
Defaul t status

flag error

and return

return error to O S.
return bad device address
Default status

flag error

and return

return no error

Default status
flag call conplete

set up status CIC bit
are we the controller in charge?

no ...
flag CIC

flag /CC

restore local registers
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Loc

0166A
0166E
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01672
01676
01676
0167A
0167C
0167E
01680
01686
01688
01688
0168C
01690
01690
01692

4CDF
6000

016BC G 7600
016BE
016BE
016BE
016C2
016C2
016C2
016C2
016C6
016C6
016C8
016CE

G 426A

1110
EC00

FFFC

0028

FO00

0788
0116

9
0002
0

9
0002

00oC
0710

0008
0002

0004

8080

9
0002

0083
077C

0101

9
0002
4

0001
D

Code

Addr

00270

0003

01E12
017A4

0000

0018

01DBA
01DBA

0018

01E52

0174C

001C

6
I'nc.

1984-1991

M

PR R R R R

Source Statenent
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restore registers

32

kR kK R K K K R K K kK kK R kK kR kK kK R Rk K K R K

Rcv( par ans:

Entry:

Uses:

Exit: DO

E O bk R R Rk % % % K K K K R E R % % % % * * F

Rev
; setup working re:

; set up the defau

hol doff all data

; check to see if

; now start gettin

MOVEM L (SP) +, A0/ A4/ D4
BRA Exit Drvr
Gpi bt I Bl kPtr); routine.

save | ocal

get the slot address
bits into proper position

shift the 4 slot

Sl ot space

This routine is called when the driver control
function is invoked and the request was for a device receive data operation.

e

work registers

Al = board base address

are we the controller in charge?
yes ...

A4 = 9914 intO regi ster address
A5 = 9914 auxcnd regi ster address
A3 = pointer to input buffer

D1 = tineout |oop count

D2 = end-of-string character

D5 = max input char count

D7 = EOS Valid BOOLEAN

D3 = cleared character count

ter.
Default status

save work registers

from board base address
add to where byte will go

A0 has address
set data

A0 - param bl k pointer

Al - DCE poi nter

A2 - cs parameters (ie. A2 <- csParan{A0)) (nust be preserved)
A0 - tenporary, 9914 'Data In' register address
Al - Board base address

A2 - Pointer to 'parans'

A3 - Buffer pointer

A - 9914 intO register address

A5 - 9914 auxcnd regi ster address

Do - tenporary

D1 - timeout |oop count

D2 - eos character

D3 - character count

D4 - tenporary

D5 - max buffer size

D6 - tenporary

D7 - EOCs valid BOOLEAN

- error code

gisters

MOVEM L AO- A5/ DO- D7, - ( SP) H
MOVE. B dCt | Sl ot (A1), DO H
LSL.L #8, DO H
LSL. L #8, DO

LSL. L #8, DO

ORI . L #%$f 0000003, DO H
MOVEA. L DO, Al H
BSR Anl nchar ge H
BEQ RcvNchg H
MOVE. L Al, DO

ADD. L #gpi bi nt 0, DO

MOVEA. L DO, A4 H
MOVE. L Al, DO

ADD. L #gpi bauxcnd, DO

MOVEA. L s H
MOVEA. L csDat aBuf (A2) , A3 H
BSR Get Gpi bTi not

MOVE. L DO, D1 H
BSR Get Eos

MOVE. B Do, D2 H
MOVE. L csCount (A2), D5 H
MOVE. W csFl ag(A2), D7 H
MOVE. L #0, D3 H
It return status. QOher bits will be filled in la
MOVE. W #st Good, csSt at us( A2) H
MNite gpi bauxcnd, hdf a

MOVEM L DO/ AO, - (SP) ;
MOVE. L Al, DO H
ADD. L #gpi bauxcnd, DO H
MOVEA. L DO, A0 H
MOVE. B #hdf a, DO H
BSR NoWite

MOVEM L (SP) +, DO/ AO y

user requested zero characters
CWP. L D3

BEQ S Rev7

g the data

MOVE. L Al, D4

ADD. L #gpi bdat ai n, D4
MOVEA. L D4, A0

MOVE. L true32b, DO
_SwapMviUMbde

restore registers

max input buffer size hit ?

yes, finish up

A0 = 9914 'Data In'

set 32-bit node

regi ster address
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Loc F Obj ect Code Addr
016F0 2001

016F2 G 5386

016F4 6700 0092 01788
016F8 1014

016FA 0200 0028

016FE 67F2 016F2
01700

01700 1000

01702 0200 0008

01706 661A 01722
01708

01708 1010

0170A 16Q0

0170C G 5283

0170E

0170E G 0C47 0000

01712 6704 01718
01714 B002

01716 6720 01738
01718

01718 BA83

0171A  672A 01746
0171C  1ABC 0002

01720 60CE 016F0
01722

01722

01722 2038 0000

01726  AOSD

01728 6100 0648 01D72
0172C 16Q0

0172E G 5283

01730 006A 2000 0004

01736 601A 01752
01738

01738

01738 2038 0000

0173C  A05D

0173E  006A 2000 0004

01744 600C 01752
01746

01746

01746 2038 0000

0174A  A05D

0174C  006A 0200 0004

01752

01752

01752

01752  48E7 8080

01756

01756 2009

01758 G 0680 0002 0018

0175E 2040

01760 103C 0002

01764 6100 06EC 01E52
01768

01768 4CDF 0101

0176C

0176C  48E7 8080

01770

01770 2009

01772 G 0680 0002 0018

01778 2040

0177A  103C 0003

0177E 6100 06D2 01E52
01782

01782 4CDF 0101

01786 6040 017C8
01788

01788

01788 2038 0000

0178C  A05D

0178E 7081

01790 357C 0001 0006

01796 006A 8000 0004

0179C  006A 4000 0004

017A2 6030 017D4
017A4

017A4

017A4 7081

017A6 357C 0005 0006

017AC G 426A 0004

017B0 006A 8000 0004

017B6 601C 017D4
017B8

017B8

017B8 7081

017BA  357C 0002 0006

017C0 006A 8000 0004

017C6 600C 017D4
017C8

017C8 7000

017CA G 426A 0006

017CE  006A 0100 0004
017D4

017D4 2543 0008
017D8

01708

1984-1991

M

PRRERRRRRRR RPRRRRRRRE

Source Statenent

Revl
Revll SUBI. L

MOVE. B
BRA. S

; byte had EO with it

Rev2 MOVE. L
_SwapMVUMbde
BSR

MOVE. B

ADD. L

ORl.W

BRA. S

. byte was EGS character

Rcv3 MOVE. L
_SwapMVUMbde
ORI W
BRA. S

; max buffer size hit

Rcvé MOVE.

L
_SwapMVUMbde
Rev7 Rl. W

; finish up transaction
Revs MVite
MOVEM L

; here if GPIB bus not responding

RevTi me MOVE. L
_SwapMviUMbde

RevTi mel MOVEQ

MOVE. W

Rl W

ORI. W

BRA. S

; here if interface was the controll
RcvNchg MOVEQ

MOVE. W

MOVE. W

ORI. W

BRA. S

RcvBadAddr MOVEQ
MOVE. W
ORI. W
BRA. S
RcvGood MOVEQ
MOVE. W
ORI W
RcvDone MOVE. L
Mset CI C

D1, D6
#1, D6
RevTi me

(A4), DO
#eoi nk+bi m DO
Revll

DO, D6
#eoi nk, DO
Rev2
(A0), DO
DO, (A3) +
#1, D3

#0, D7
Rcv4
D2, DO
Rev3

D3, D5
Revé
#rhdf , (A5)
Revl

fal se32b, DO

#st End, csSt at us(A2)
Revs

fal se32b, DO

#st End, csSt at us( A2)
Revs

fal se32b, DO
#st Cnt, csSt at us(A2)

gpi bauxcnd, r hdf
DO/ AO, - (SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#r hdf , DO
Nowite

(SP) +, DO/ AD

gpi bauxcnd, hdacl r
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

#hdacl r, DO
NoWite

(SP) +, DO/ AD
RevGood

fal se32b, DO

#gpi bErr, DO

#ct | Ti me, csError (A2)
#stErr, csSt at us(A2)
#st Ti me, csSt at us(A2)
RcvDone

er in charge

#gpi bErr, DO

#ctl 1 nChg, csError (A2)
#st Good, csSt at us(A2)
#StErr, csSt at us( A2)
RcvDone

#gpi bErr, DO

#ct| Baddr, csError (A2)
#StErr, csSt at us( A2)
RcvDone

#noErr, DO
#ct| NoErr, csError (A2)
#stCnpl t, csStat us(A2)

D3, csCount ( A2)
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D6 = | oop tineout pass count
decrenent pass count

if bus not responding

get interrupt O status
check for EQ or Bl

wait until set

save status
check for EQ
if

if not EQ get data from GPIB
store data away
chal k up anot her character

shoul d we check for EOS?
NO.
character

YES, was it an ' eos’
yes, finish up

max input buffer size hit ?
yes, finish up

rel ease hol dof f

get nore data

back to 24-bit node

get data from GPIB

store data away

chal k up another character
flag EQ received

back to 24-bit node
flag ECS received

back to 24-bit node
flag buffer size hit

rel ease hol dof f
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
rel ease holdoff on all
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
return

back to 24-bit node

return error to OS.

return error to application
flag error

flag tinmeout

and return

return error to O S.

return error to application
Defaul t status

flag error

and return

return error to O S.

return error to application
flag error

and return

return no error
flag call conplete

return # characters received
set up status CIC bit
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Loc

017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FA
017FE
017FE
01802
01804
01806
01808
0180E
01810
01814
01816
0181C
0181E
0181E
01822
01824
01826
0182A
0182E
01830
01832
01836
01836
01836
0183A
0183A
0183E
01842
01842
01848
0184C
0184C
0184E
01854
01856
01856
0185A
0185C
0185C
0185C
0185E
01860
01862
01864
01868
0186A

6100
6608

0638

Code

006A 0020 0004

6006

026A FFDF 0004

4E71

4CDF
4CDF
6000

2001
101B

G 5385
1E

G o047
6704
B400

3FFF
1110
EA78

FFFC
0028

F000
oooc

9
0002
0

056A

0008
058E

0002

0004

05D6
00F0

0000
ooz

9
0002
0

0001
D

0000

0003

0000

0000

ooic

Addr

01E12
017E6

017EC

00270

01DBA

01DBA

01E12
01930

0190C

01882
0186E

6
I'nc.

1984-1991

RPRRRRRRRRE Z

Source Statenent
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are we the controller in charge?

no ...
flag CIC

flag /aC

restore |ocal work registers

restore registers

This routine is called when the driver Control

A2 <- csParan(A0)) (nust be preserved)

BSR Ani nchar ge
BNE. S cc1
ORI . W #st O c, csStat us(A2)
BRA. S @t a2
@t Cl Cl ANDI . W #st NG ¢, csSt at us( A2)
@t a2 NoP
MOVEM L ( SP) +, A0- A5/ DO- D7
MOVEM L (SP) +, A0/ A4/ D4
BRA Exit Drvr
I T
* Send(params: Gpi bCt| Bl kPtr); routine.
* function is invoked and the request was for a device send data operation.
*
*
* Entry: A0 - param bl k pointer
* Al - DCE poi nter
* A2 - cs paraneters (ie.
*
* Uses
* A0 - tenporary, 9914 'Data Qut' register address
* Al - Board base address
* A2 - Pointer to 'parans'
* A3 - Buffer pointer
* A4 - 9914 intO register address
* A5 - 9914 auxcnd register address
*
* Do - tenporary
* D1 - timeout [|oop count
* D2 - eos character
* D3 - actual character count
* D4 - send EO BOOLEAN
* D5 - # characters to transnit
* D6 - tenporary
* D7 - ECS valid BOOLEAN
N
* Exit: DO - error code
*

I I I T T

Send
; setup working registers
MOVEM L

MOVE. B
LSL. L

; set up the default return status.
MOVE. W

BSR
BEQ

owp. L
BEQ

MOVE. L
_SwapMvUMbde

; now | oop, sending the data
Send3 MOVE. L
MOVE. B
SuBI. L
BEQ S
CwP. W
BEQ S
CwWP. B

A0- A5/ DO- D7, - ( SP,
dal Sl ot (A1), DO
#8, DO
#8, DO
#8, DO
#%f 0000003, DO

, AL
csDat aBuf (A2) , A3
Al, DO
#gpi bi nt 0, DO
DO, A4

#0, D3

csCount (A2), D5
Get Gpi bTi not
DO, D1

csVar (A2), D7
csFl ag(A2), D4

Qher bits will be filled in
#st Good, csSt at us(A2)

Al nchar ge
SendNchg

#0, D5
Send9

AL, DO
#gpi bdat aout , DO
DO, A0

true32b, DO

save |l ocal work registers

get the slot address
shift the 4 slot bits into proper position

Slot space

Al = board base address

A3 = pointer to data buffer

A4 = 9914 intO regi ster address
D2 = end-of -string character

D3 = cleared actual character count
D5 = char count

D1 = tineout |oop count

D7 = ECS Valid BOOLEAN

D4 = send EQ BOOLEAN

ater.

Defaul t status

are we the controller in charge?
yes ...

Byte count zero?

A0 has 9914 'Data Qut' register address

set 32-bit node

D6 = | oop tineout pass count
get the data byte

decrenment byte count

last byte to be output

check for EOS Valid?

NO.

YEs; ' is byte the EGS char?
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Loc F Obj ect Code Addr
0186C 675A 018C8
0186E 1080

01870 G 5283

01872 G 5386

01874 6700 009E 01914
01878 1014

0187A 0200 0010

0187E  67F2 01872
01880 60DA 0185C
01882

01882

01882 1200

01884 2038 0000
01888  AOSD
0188A  006A 0200 0004

01890

01890 G 0C44 0000

01894 6720 018B6
01896

0189

01896  48E7 8080

0189A

0189A 2009

0189C G 0680 0002 0018

018A2 2040

018A4 103C 0008

018A8 6100 05A8 01E52
018AC

018AC  4CDF 0101

018B0  006A 2000 0004

018B6

018B6 1001

018B8 6100 04A0 01D5A
018BC G 5283

018BE 6100 0468 01D28
018C2 6756 0191A
018C4 6000 008A 01950
018C8

018C8

018C8 1200

018CA 2038 0000

018CE  A05D

018D0  006A 2000 0004

018D6

018D6 G 0C44 0000

018DA 6720 018FC
018DC

018DC

018DC  48E7 8080

018E0

018E0 2009

018E2 G 0680 0002 0018

018E8 2040

018EA  103C 0008

018EE 6100 0562 01E52
018F2

018F2  4CDF 0101

018F6  006A 2000 0004

018FC

018FC 1001

018FE 6100 045A 01D5A
01902 G 5283

01904 6100 0422 01D28
01908 6710 0191A
0190A 6044 01950
0190C

0190C

0190C  006A 0200 0004

01912  603C 01950
01914

01914

01914 2038 0000

01918  AOSD

0191A 7081

0191C  357C 0001 0006

01922  006A 8000 0004

01928  006A 4000 0004

0192E  602C 0195C
01930

01930

01930 7081

01932  357C 0005 0006

01938  006A 8000 0004

0193E  601C 0195C
01940

01940 7081

01942  357C 0003 0006

01948  006A 8000 0004

0194E  600C 0195C
01950

01950 7000

01952 G 426A 0006

01956  006A 0100 0004

0195C

0195C 2543 0008

01960

01960

1984-1991

M

PRRRRRRRRE

PRRRR PR R

Source Statenent

Send6 MOVE. B
Send7 SUBI . L

; last data byte to send because max buffer size hit
Send4 MOVE. B

MOVE. L
_SwapMVUMbde
RI. W

WP, W
BEQ S

MNVite
MOVEM L

Send41 MOVE. B

fal‘ se32b, DO
#stCnt, csSt at us(A2)

#0, D4
Send41

gpi bauxcnd, f eoi
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

#f eoi , DO
NbWi fe

(SP) +, DO/ AD
#st End, csSt at us(A2)

D1, DO

Dat aQut
#1, D3

Wai t Qut
SendTi nel
SendGood

; last data byte to send ECS character detected
Send8 MOVE. B

MOVE. L
_SwapMViUMbde
RI. W

. w
BEQ S

MNite
MOVEM L

Send81 MOVE. B

; zero characters specified to send
ORI W

Send9
BRA. S

; here if GPIB bus not respondi ng
i MOVE. L

SendTi ne 3
_SwapMvMbde

SendTi mel MOVEQ

MOVE. W

ORI. W

ORl.W

BRA. S

; here if interface controller
SendNchg MOVEQ
MOVE. W
ORl.W
BRA. S

SendBad MOVEQ
MOVE, W
R W
BRA S

SendGood MOVEQ
MOVE. W
R.W

SendDone MOVE. L
Mset CI C

fal se32b, D0
#st End, csSt at us(A2)

#0, D4
Send81

gpi bauxcnd, f eoi
DO/ AO, - ( SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

# eoi , DO
NoWite

(SP) +, DO/ AD
#st End, csSt at us(A2)

D1, DO

Dat aQut
#1, D3

Wi t Qut
SendTi mel
SendGood

#st Cnt, csSt at us(A2)
SendCGood

fal se32b, DO

#gpi bErr, DO

#ct| Ti me, csError (A2)
#stErr, csSt at us( A2)
#st Ti me, csSt at us(A2)
SendDone

in charge

#gpi bErr, DO
#ct11nChg, csError (A2)
#st Err, csStat us(A2)
SendDone

#gpi bErr, DO

#ct| UnkErr, csError (A2)
#StErr, csSt at us( A2)
SendDone

#noErr, DO
#ct| NoErr, csError (A2)
#stCnpl t, csStat us(A2)

D3, csCount ( A2)
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yes...
send data byte

Chal k up another byte sent
decrenent pass count

if bus not responding

get interrupt O status
check for BO

wait for GPIB bus free
next byte

save byte tenporarily

back to 24-bit node
flag buffer size hit

send EQ ?
NO. ..

send EO with last character
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
flag EQ

restore data byte

send data byte

Chal k up another byte sent
wait for GPIB bus free
Bus tinmed out

save byte tenporarily

back to 24-bit node
flag ECS

send EQ ?
NO. ..

send EO with last character
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
flag EQ

restore data byte

send data byte

Chal k up anot her byte sent
wait for GPIB bus free
Bus tinmed out

flag buffer size hit

back to 24-bit node

return error to O S.

return error to application
flag error

flag tineout

and return

return error to O S.

return error to application
flag error

and return

return error to O S.

return error to application
flag error

and return

return no error

flag call conplete

return # characters sent
set up status CIC bit
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Loc F Obj ect Code Addr
01960 6100 04BO 01E12
01964 6608 0196E
01966 006A 0020 0004

0196C 6006 01974
0196E

0196E  026A FFDF 0004

01974

01974 4E71

01976

01976  4CDF 3FFF
0197A  4CDF 1110
0197E 6000 E8FO 00270

01982  48E7 8040

01986 1029 0028

01990 0080 FO0O 0003

01998  302A 0002
0199C G 0C4A0 0000

019A0  671A 019BC
019A2

019A2  48E7 8080

019A6

019A6 2009

019A8 G 0680 0004 0000

019AE 2040

019B0 G 4200

019B2 6100 049E 01E52
019B6

019B6  4CDF 0101

019BA 6018 019D4
019BC

019BC

019BC  48E7 8080

01900

019C0 2009

019C2 G 0680 0006 0000

019C8 2040

019CA G 4200

019CC 6100 0484 01E52
01900

01900  4CDF 0101

019D4

019D4 7000

019D6 G 426A 0006
019DA G 426A 0004
019DE  006A 0100 0004

019E4

019E4

019E4

019E4 6100 042C 01E12
019E8 6608 019F2
019EA  006A 0020 0004

019F0 6006 019F8
019F2

019F2  026A FFDF 0004

019F8

019F8  4E71

019FA

019FA  4CDF 0201
01A02 6000 E86C 00270

6
01A06  48E7 EOFO
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1984-1991
M Source Statenent
1 BSR Ani nchar ge ; are we the controller in charge?
1 BNE. S ClCL ;no ...
1 ORI . W #st O c, csStat us(A2) ; flag CIC
1 BRA. S @tac2
1
1 @t Cl Cl ANDI . W #st NCi ¢, csSt at us( A2) ; flag /acC
1
1 @t cc2 NOP
1
MOVEM L ( SP) +, AO- A5/ DO- D7 ; restore local work registers
MOVEM L (SP) +, A0/ A4l D4 ; restore registers
BRA Exit Drvr

PRRRR PR R

PRRRR PR R

RPRRERRRRR R

ko ko Kk ko kKo ok ko kK kK Rk Rk kKo kR Rk kK kK kK kK kK kR kK kK Kk Kk K

* Enlnter - control call to enable/disable board interrupts

N

* Entry: A0 - param bl k pointer

* Al - DCE pointer

* A2 - cs paraneters (ie. A2 <- csParan(A0)) (rnust be preserved)

*

I T
Enl nter

MOVEM L A1/ DO, - (SP) ; save local work registers

; get base address of board
MOVE. B get the slot address

da | sl ot (A1), DO
#8, D0

LSL. L s ; shift the 4 slot bits into proper position
LSL.L #8, DO
LSL. L #8, DO
ORl. L #$f 0000003, DO ; Slot space
MOVEA. L Do, A1 ; Al = board base address
MOVE. W csFl ag( A2), DO ; get desired operation
awe. W #0, DO , enable or disable ?
BEQ S Eninterl ; to diasable
MNite i ntenaddr, 0 ; enable interrupts
MOVEM L DO/ AO, - (SP) ; save work registers
MOVE. L Al, DO ; fromboard base address
ADD. L #i nt enaddr, DO ; add to where byte will go
MOVEA. L Do, A0 ; A0 has address
MOVE. B #0, DO ; set data
BSR NoWite
MOVEM L (SP) +, DO/ AO ; restore registers
BRA. S Enl nt er Good
Eninterl MNite intdi saddr, 0 ; disable interrupts
MOVEM L DO/ AO, - (SP) ; save work registers
MOVE. L Al, DO ; fromboard base address
ADD. L #i nt di saddr, DO ; add to where byte will go
MOVEA. L Do, A0 ; A0 has address
MOVE. B #0, DO ; set data
BSR NoWite
MOVEM L (SP) +, DO/ AO ; restore registers
Enl nt er Good MOVEQ #noErr, DO ; return no error
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us( A2) ; Default status
ORI . W #st Cnpl t, csSt at us(A2) ; flag call conplete
Enl nt er Done Mset CI C ; set up status CIC bit
BSR Am nchar ge ; are we the controller in charge?
BNE. S @t Cl C1 ; no ...
ORl . W #st G c, csSt at us(A2) ; flag CIC
BRA. S @t a2
@t Cl CL ANDI . W #st NGi ¢, csSt at us( A2) ; flag /aC
@t Clc2 NOP
MOVEM L (SP) +, A1/ DO ; restore local registers
MOVEM L (SP) +, A0/ A4/ D4 , restore registers
BRA Exi t Drvr
KRR KA AR KRR KRR AR R KA AR KA XA KR A A AR Rk AR AR Rk A AR Rk AR KRR KRR AR R KRR AR AR A R KRR AN
* SetQut - setup GPIB buffer outputs
*
* Entry: AO - param bl k pointer
* Al - DCE pointer
*

A2 - cs paraneters (ie. A2 <- csParan{A0)) (nust be preserved)
N

R I I T

MOVEM L AO- A3/ DO- D2, - ( SP) ; save local work registers
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Loc F Obj ect Code Addr

01A0A

01A0A

01A0A 1029 0028
01AOE  E188

01A10 E188

01A12 E188

01A14 0080 FO0O 0003
01A1A 2240

01A1C

01A1C

01A1C 2009

01AlE G 0680 0000 0030
01A24 2640

01A26 2040

01A28 6100 040E 01E38
01A2C 1400

01A2E 0202 0OFC
01A32

01A32

01A32 3012

01A34 0200 0003
01A38 8002

01A3A

01A3A

01A3A 2209

01A3C G 0681 0008 0000
01A42 2041

01A44 6100 040C 01E52
01A48

01A48

01A48  204B

01A4A 6100 0406 01E52
01A4E

01A4E 7000

01A50 G 426A 0006
01A54 G 426A 0004
01A58  006A 0100 0004

01ASE

01ASE

01ASE

01ASE 6100 03B2 01E12
01A62 6608 01A6C
01A64  006A 0020 0004

01A6A 6006 01A72
01A6C

01A6C  026A FFDF 0004

01A72

01A72  4E71

01A74

01A7C 6000 E7F2 00270

01A80  48E7 8080

01A86 G 0680 0000 0030

01A92 6100 03BE 01E52

01A9A  48E7 E058

01A9E 1029 0028

01AA8 0080 FO00 0003

01ABO 6100 0360 01E12
01AB4 6700 O00AE 01B64

9
01ABA G 0680 0002 0010
0

01AC2 6100 0374 01E38

M

PRRERRRRRRPE

PR R R R R

1984-1991

Source Statenent

get base address of board

Q
3
o
5
o
2
o
o
EX

Q
<

-2
o
E

; get new configuration
MOVE. W

ANDI . B
R B

; wite new configuration
MOVE. L

dal sl ot (A1), DO
#8, D0

#8, D0

#8, D0

#3$f 0000003, DO

Al, DO
#swl mage, DO

DO, A0

NbRead

DO, D2

#$0f ¢, D2
csVar (A2), DO
#$3, DO

D2, DO

Al, D1
#swaddr , D1
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get the slot address
shift the 4 slot bits into proper position

Sl ot space
Al = board base address

from board base address
add to where configuration is stored
A3 has address

D2 has current configuration
mask of f 'system bit

get desired operation
only two LSB's valid
add desired output type to current config

A0 has configuration register address
set configuration

A0 has address of 'swi mage'
set configuration
return no error

Default status
flag call conplete

set up status CIC bit
are we the controller in charge?

no ...
flag CIC

flag /aC

restore local registers
restore registers

store nenory image of configuration register
save work registers

from board base address
add to where byte will go

A0 has address
set data

restore registers

be preserved)

save | ocal work registers

get the slot address
shift the 4 slot bits into proper position

Sl ot space
Al = board base address

are we the controller in charge?
yes ...

A0 = 9914 intl register address

ADD. L
MOVEA. L D1, y
BSR NoWite H
; store imge of configuration
MOVEA. L A3, A0 y
BSR NoWite H
Set Qut Good MOVEQ #noErr, DO H
MOVE. W #ct| NoErr, csError (A2)
MOVE. W #st Good, csSt at us( A2) H
ORl. W #st Cnpl t, csSt at us(A2) H
Set Qut Done Mset Cl C H
BSR A nchar ge H
BNE. S @t Cl CL H
ORI . W #st G c, csStat us(A2) H
BRA. S @t cc2
@t C CL ANDI . W #st NG ¢, csSt at us(A2) H
@t a2 NOP
MOVEM L (SP) +, AD- A3/ DO- D2 ;
MOVEM L (SP) +, A0/ A4/ D4 H
BRA Exi t Drvr
MNite swl mage, $06 H
MOVEM L DO/ AO, - (SP) H
MOVE. L Al, DO y
ADD. L #sw mage, DO y
MOVEA. L , 5
MOVE. B #$06, DO H
BSR NoWite
MOVEM L (SP) +, DO/ AO y
B .
* CRevCntrl - receive controll fromthe currently active controller
*
* Entry: A0 - param bl k pointer
* Al - DCE pointer
* A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust
*
B Ty,
CRevCntrl
MOVEM L Al/ A3/ A4l DO- D2, - ( SP) H
. get base address of board
MOVE. B dal Sl ot (A1), DO ;
LSL. L #8, DO H
LSL. L #8, D0
LSL.L #8, DO
ORI. L #%$f 0000003, DO H
MOVEA. L Do, Al H
BSR Ani nchar ge H
BEQ CRevCntrl Nchg H
MOVE. L Al, DO
ADD. L #gpi bi nt 1, DO
MOVEA. L DO, A0 H
BSR NbRead H

get intl status register
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Loc F Obj ect Code

01AC6 0200
01ACA 6700
01ACE

01ACE 2009
01AD0 G 0680
01AD6 2040
01AD8 6100
01ADC G 0000
01AE0 6600
01AE4

01AE4 2009
01AE6 G 0680
01AEC 2040
01AEE 6100
01AF2 0200
01AF6 6700
01AFA

01AFA

01AFA  48E7
01AFE

01AFE 2009
01B00 G 0680
01B06 2040
01B08 103C
01BOC 6100
01B10

01B10  4CDF
01B14

01B14  48E7
01B18

01B18 2009
01B1A G 0680
01B20 2040
01B22 103C
01B26 6100
01B2A

01B2A  4CDF
01B2E

01B2E

01B2E

01B2E  48E7
01B32

01B32 2009
01B34 G 0680
01B3A 2040
01B3C  103C
01B40 6100
01B44

01B44  4CDF
01B48

01B48  605C
01B4A

01B4A

01B4A

01B4A 7081
01B4C  357C
01B52 G 426A
01B56  006A
01B5C  006A
01B62 6052
01B64

01B64

01B64 7081
01B66  357C
01B6C G 426A
01B70  006A
01B76  603E
01B78

01B78

01B78  48E7
01B7C

01B7C 2009
01B7E G 0680
01B84 2040
01B86 103C
01B8A 6100
01B8E

01BBE  4CDF
01B92 7081
01B94  357C
01B9A G 426A
01B9E  006A
01BA4 6010
01BA6

01BA6 7000
01BA8 G 426A
01BAC G 426A
01BBO  006A
01BB6

01BB6

01BB6

01BB6 6100
01BBA 6608
01BBC  006A
01BC2 6006
01BC4

01BC4  026A

0020
0006

0002

0002

0011
0344

0101
8080

8080

0000

00FF
0310

0101

4000

0005
0004
8000

8080

0002

0001
02Cs

0101
0003

0004
8000

0006
0004
0100

025A
0020

FFDF

0ooC

0008

0018

0018

001C

0006

0004
0004

0006
0004

0018

0006
0004

0004

0004

0004

Addr

01B92

01E38
01B78

01E38
01B78

01E52

01E52

01E52

01BA6

01BB6

01BB6

01E52

01BB6

01E12
01BC4

01BCA

1984-1991

M

RPRRERRRRRRR PRRPRRRRERRRE

PR R R R PR

PR R R R R

PR e

Source Statenent

MOVEM L

; set flag as controller

; bus tinmed out
CRevCntrl Tim

; here if interface controller
MOVEQ

CRevCntrl Nchg

CRevCntr| Bad

CRcvCBL

CRevCntr| Good

CRevCntrl Done

@t Cl CL

MOVE. W
MOVE. W
ORI. W
BRA. S

in local

#ucgm DO
CRecvCBL

Al, DO

#gpi bend, DO
DO, A0

NbRead

#tct, DO
CRevCntr | Bad
Al, DO

#gpi badst , DO
DO, A0

NbRead

#t adsm DO
CRevCntrl Bad
gpi bauxcnd, rqc
DO/ AO, - ( SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#rqc, D0
NoWite

(SP) +, DO/ AD

gpi bauxcnd, dacr
DO/ AO, - (SP)

Al, DO

#gpi bauxcnd, DO
DO, A0

#dacr , DO
NoWite

(SP) +, DO/ AO

st orage

antControl | er, $ff
DO/ AO, - ( SP)

Al, DO
#amControl | er, DO
DO, A0

#$if, DO
NoWite

(SP) +, DO/ AD
CRevCntr | Good

#gpi bErr, DO

#ct| Ti me, csError (A2)
#st Good, csSt at us(A2)
#StErr, csSt at us( A2)
#st Ti me, csSt at us( A2)
CRcvCntr| Done

in charge

#gpi bErr, DO
#ct11nChg, csError (A2)
#st Good, csSt at us( A2)
#stErr, csStat us(A2)
CRevCnt rl Done

gpi bauxcnd, dacr
DO/ AO, - (SP)

Al, DO
#gpi bauxcnd, DO
DO, A0

#dacr , DO
NoWite

(SP) +, DO/ AD

#gpi bErr, DO

#ct| UnkErr, csError (A2)
#st Good, csSt at us( A2)
#StErr, csSt at us( A2)
CRcvOnt r| Done

#noErr, DO

#ct| NoErr, csError (A2)
#st Good, csSt at us(A2)
#st Cnpl t, csSt at us( A2)

Am nchar ge

@t Cl C1

#std c, csSt at us( A2)
@tCl 2

#st NCi ¢, csSt at us( A2)
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is it 'unidentified command ?
no ...

A0 = 9914 'gpibcnd' register address
get command pass thru register contents
is it 'take control’

no ...

A0 = 9914 ' gpi badst"’
get address status
are we addressed to tal k?
no ...

regi ster address

request control
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
rel ease dac hol dof f
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

return

return error to O S.

return error to application
Defaul t status

flag error

flag tineout

return error to O S.

return error to application
Default status

flag error

and return

rel ease dac hol dof f

save work registers

from board base address
add to where byte will go

A0 has address
set data

restore registers
return error
Defaul t status
flag error

and return
return no error

Defaul t status
flag call conplete

set up status CIC bit
are we the controller in charge?

no ...
flag cic

flag /CIC
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F Obj ect

Loc

4E71

4CDF
4CDF
6000

1A07
1110
E69A

[es]e0]

0028

F000

A
0000
0

00FF

0230
0000

0006
0004
0100

01EE
0020

[es]eq]

0028

F000

A
0000
0

00FF

01DC

Code

0003

0010

FFFF

00FF

0004

0004

0004

0003

0010

FFFF

Addr

00270

01E38

01E12
01C30

01C36

00270

01E52

B

MOVEM L
MOVEM L
BRA

('SP) +, Al/ A3/ A4/ DO- D2
(SP) +, A0/ A4/ D4
Exit Drvr

Read - read byte from board menory

1984-1991
M Source Statenent
1
1 @t Clc2
1
*
*
* Entry:
*
N
*

PRRRRRR R

kR kK R K K K R K K kK kK R kK kR kK kK R Rk K K R K

Read

A0 - param bl k pointer

Al - DCE pointer

A2 - cs paraneters (ie. A2 <-

MOVEM L

, get base address of board

; get address

ReadGood

ReadDone

@t Cl CL
@t a2

B .
Wite - wite byte to board nenory

Entry:

P

*

I I I T T

Wite

MOVEM L
MOVEM L
BRA

A0/ AL/ DO/ DL, - ( SP)

dct1 Sl ot (AL), DO
#8, DO

#8, DO

#8, D0

#3f 0000003, DO
DO, AL

A2, D0

#csAddr Li st, DO
, A0

(A0), DO

#$00f ffff, DO

Al, D1

D1, DO

DO, A0

NbRead

#%$000000f f, DO

DO, csVar (A2)

#noErr, DO

#ct| NoErr, csError (A2)
#st Good, csSt at us(A2)
#st Cnpl t, csSt at us( A2)

Am nchar ge

@t Cl C1

#std c, csSt at us( A2)
@tCl 2

#st NCi ¢, csSt at us( A2)

(SP) +, A0/ A1/ DO/ D1
(SP) +, A0/ A4/ D4
Exit Drvr

A0 - param bl k pointer

Al - DCE poi nter

A2 - cs paranmeters (ie. A2 <- csParan(A0)) (nust

MOVEM L

; get base address of board

; get address

Wi teGood

A0/ A1/ DO/ D1, - (SP)

dal Sl ot (A1), DO
#8, D0

#8, DO

#8, D0

#$f 0000003, DO
D0, AL

A2, DO
#csAddr Li st, DO

(A0, DO
#300f fffff, DO
Al, DL

DL, DO

DO, A0

csVar (A2), DO
NoWite

#noErr, DO

csParan(A0)) (nust
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restore local registers

restore registers

be preserved)

save | ocal work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space

Al = board base address

D0 = address on board
mask to 24 bits
get board base address

add it to the requested address
A0 = requested address on board

get the byte
mask off Tower byte

Return to caller the requested byte.

return no error

Defaul t status
flag call conplete

set up status CIC bit

are we the controller in charge?

no ...
flag cic

flag /CIC

restore local registers

restore registers

be preserved)

save | ocal work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space

Al = board base address

D0 = address on board
mask to 24 bits
get board base address

add it to the requested address
A0 = requested address on board
DO contains the byte to be witten

wite the byte

return no error
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Loc F Obj ect Code
01C7A G 426A 0006
01C7E G 426A 0004
01C82 006A 0100 0004
01C88

01C88

01C88

01C88 6100 0188
01C8C 6608
01CBE  006A 0020 0004
01C94 6006
01096

01096 026A FFDF 0004
01CoC

01C9C 4E71
01C9E

01C9E  4CDF 0303
01CA2  4CDF 1110
01CA6 6000 E5C8
01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA

01CAA  48E7 COEO
01CAE

01CAE

01CAE 1029 0028
01CB2 E188
01CB4 E188
01CB6 E188
01CB8 0080 FO0O 0003
01CBE 2240
01CQ0

01C0

01CC0 2009
01CC2 G 0680 0000 002C
01cc8 2040
01CCA  202A 0008
01CCE 6100 0182
01CD2 E088
01CD4 2208
01CD6 G 5981
01CD8 2041
01CDA 6100 0176
01CDE E088
01CEO0 2208
01CE2 G 5981
01CE4 2041
01CE6 6100 016A
01CEA  E088
01CEC 2208
01CEE G 5981
01CFO 2041
01CF2 6100 015E
01CF6

01CF6 7000
01CF8 G 426A 0006
01CFC G 426A 0004
01D00 006A 0100 0004
01D06

01D06

01D06

01D06 6100 010A
01DOA 6608
01D0OC  006A 0020 0004
01D12 6006
01D14

01D14 026A FFDF 0004
01D1A

01D1A 4E71
01D1C

01D1C  4CDF 0703
01D20  4CDF 1110
01D24 6000 E54A
01D28

01D28

01D28

01D28

01D28

01D28

01D28

01D28

01D28

01D28

01D28

01D28

01D28

Addr

01E12
01096

01CoC

00270

01E52

01E52

01E52

01E52

01E12
01D14

01D1A

00270

M

PRRRRRR PR

PRRRRRRRRR

1984-1991

Source Statenent

Wit eDone

@tclCcl ANDI . W
@tac NOP

#ct| NoErr, csError (A2)
#st Good, csSt at us(A2)
#stCnpl t, csSt at us(A2)

Ani nchar ge

cl
#st O c, csStat us(A2)
@tac2

#st NG ¢, csSt at us( A2)

( SP) +, A0/ A1/ DO/ D1
(SP) +, A0/ A4/ D4
Exit Drvr
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Default status
flag call conplete

set up status CIC bit

are we the controller in charge?

no ...
flag CIC

flag /aC

restore local registers
restore registers

B .
The value will be

Entry:

E kA A A %

*

NewTi mout - control call
passed in the 'csCount’

to define a new tineout constant.

field.

A0 - param bl k pointer
Al - DCE pointer
A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust

be preserved)

ok ko ko kK ok Kk ko kKo kK ok Rk ko kKo kK ok ko ko kKo kR ok kK ko kR ok kK kK kR Rk Kk Kk

NewTi mout
MOVEM L

; get base address of board
. B

; set tinout constant

NwTnot Good

NwTnot Done

@tcCcl ANDI . W
@t e NOP

A0/ A1/ A2/ DO/ D1, - ( SP)

dal Sl ot (A1), DO

#8, DO

#8, DO

#8, DO

#3%f 0000003, DO

DO, A1

Al, DO

#(tinot +12) , DO
, A0

csCount (A2) , DO
Wite

A0, D1

#4, D1

D1, A0

NoWite
#8, D0

#noErr, DO

#ct| NoErr, csError (A2)
#st Good, csSt at us( A2)
#stCnpl t, csSt at us(A2)

Ani nchar ge

cc1
#st O c, csStat us(A2)
@tac2

#st NG ¢, csSt at us( A2)

( SP) +, A0/ A1/ A2/ DO/ D1
(SP) +, A0/ A4/ D4
Exit Drvr

save | ocal work registers

get the slot address

shift the 4 slot bits into proper position

Sl ot space
Al = board base address

from board base address
add to where LSB byte will
A0 has address

get the new tineout value
wite low byte

position next byte

point to address of next byte

wite 2nd byte
position next byte

point to address of next byte

wite 3rd byte
position next byte

point to address of next byte

wite high byte
return no error

Defaul t status
flag call conplete

; set up status CIC bit

are we the controller in charge?

no ...
flag CIC

flag /aC

restore local registers
restore registers

I I I T T

WaitQut - waits for a byte to be output to the GPIB

*
*
* Enter:
*
*
*

Regi sters affected:

Al - NUBUS board base address

None
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Loc F Obj ect Code Addr M

01D28  48E7 E080
01D2C 6100 008C 01DBA

01D34 G 0681 0002 0000

01D3E 6710 01D50
01D40 6100 00F6 01E38
01D44 0200 0010

0148  67F2 01D3C

01D4A  023C 001B
01D4E 6004 01D54

01D50  003C 0004
01D54  4CDF 0107
4E75

A
01D5A  48E7 4080
E
01D5E 2209
01D60 G 0681 0002 001C
01D66 2041
8
01D68 6100 OOE8 01E52
C

01D6C  4CDF 0102
01D70  4E75

01D72  48E7 4080
6
01D76 2209
01D78 G 0681 0002 001C
01D7E 2041
01D80 6100 00B6 01E38

01D84  4CDF 0102
01D88  4E75

Source Statenent

Return:

* ok

*

18- May-91 Page 41

Z bit set in condition code register if bus not responding

B

Wi t Qut
MOVEM L A0/ DO- D2, - ( SP) ;
BSR Get Gpi bTi not
MOVE. L Do, D2 H
MOVE. L Al, D1
ADD. L #gpi bi nt 0, D1
MOVEA. L D1, A0 5
WaitQutl SUBI . L #1, D2 H
BEQ S Wi t Qut 3 H
BSR NbRead y
ANDI . B #BOM DO H
BEQ S Wit Qut 1 ;
Wi t Qut 2 ANDI #$1B, CCR H
BRA. S Wi t Qut 4 H
Wit Qut 3 ORI #%$4, CCR H
Wi t Qut 4 MOVEM L ( SP) +, A0/ DO- D2 H
RTS

save work registers

D2 = tinmeout |oop count

A0 has 9914 intO regi ster address

decrenent |oop pass count
bus tined out

get interrupt O status
check for BO

wait until set

Al good, clear 'Z' bit
exit

timed out, set 'Z' bit

restore work register

kR kK R K K K R K K kK kK R kK kR kK kK R Rk K K R K

save work registers

A0 has 9914 'Data Qut' register address

send byte

restore work register

* DataCut - sends byte out GPIB bus

*

* Enter:

* Al - NUBUS board base address

* Do - Byte to be output

*

* Regi sters affected: None

*

R I T

Dat aQut
MOVEM L A0/ D1, - (SP) H
MOVE. L Al, D1
ADD. L #gpi bdat aout , D1
MOVEA. L D1, A0 H
BSR NoWite H
MOVEM L (SP) +, A0/ DL
RTS

I I I T T

* Dataln - gets byte from GPIB bus
*
* Enter:
* Al - NUBUS board base address
*
* Exit:
* Do - Byte received
*
* Qher registers affected: None
*
B .
Dat al n
MOVEM L A0/ D1, - (SP) save work registers
MOVE. L Al, D1
ADD. L #gpi bdat ai n, D1
MOVEA. L D1, A0 ; A0 has 9914 'Data In' register address
BSR NbRead ; get data from GPIB
MOVEM L ('SP) +, A0/ D1 ; restore work register
RTS

KKK KRR KA KKK AR R KRR KRR KRR AR AR R AR KRR AR AR AR AR KRR AR AR AR IR AR R AR KRR AR AR AR R RN R A A

* GetEos - return in DO the value store in the "eos' |ocation on our board s |ocal RAM
*

* Enter:

* Al - NUBUS board base address

*

* Exit:

* DO - 'eos' byte

*

* Qther registers affected: None
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Loc F Obj ect Code Addr M

01DBA

01D8A

01D8A

01DBA  48E7 0080
01DBE

01DBE 2009

01D90 G 0680 0000 0010
01D96 2040

01D98 6100 009E 01E38
01D9C

01D9C  4CDF 0100
01DA0  4E75

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2

01DA2  48E7 0080
01DA6

01DA6 2009

01DA8 G 0680 0000 0014
01DAE 2040

01DBO 6100 0086 01E38
01DB4

01DB4  4CDF 0100
01DB8  4E75

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA

01DBA  48E7 6080
01DBE

01DBE G 7400

01DC0

01DCO 2009

01DC2 G 0680 0000 002C
01DC8 2040

01DCA  616C 01E38
01DCC 1400

01DCE 2208

01DD0 G 5981

01DD2 2041

01DD4 6162 01E38
01DD6 E188

01DD8 0280 0000 FFOO
01DDE 8480

01DEO 2208

01DE2 G 5981

01DE4 2041

01DE6 6150 01E38
01DE8 E188

01DEA  E188

01DEC 0280 OOFF 0000
01DF2 8480

01DF4 2208

01DF6 G 5981

01DF8 2041

01DFA  613C 01E38
01DFC  E188

O01DFE  E188

01E00 E188

01E02 0280 FFOO 0000
01E08 8480

01EOA

01E0A 2002

01E0C

01EOC  4CDF 0106
01E10  4E75

01E12

Source Statenent

*

18- May-91 Page 42

ok ko ko kK ok Kk ko kKo kK ok Rk ko kKo kK ok ko ko kKo kR ok ko ko kKo kR ok kK kK kR Kk Kk Kk Kk

save work registers
from board base address

add to where byte stored
A0 has address

restore registers

I I I T T

location on our board's

I I I T T

Get Eos
MOVEM L A0, - (SP)
MOVE. L Al, DO
ADD. L #eos, DO
MOVEA. L DO, A0
BSR NbRead
MOVEM L (SP) +, A0
RTS

* Get Gpi bAddr - return in DO the value store in the ' gpi bAddrSt*

* I ocal RAM

N

* Enter:

* Al - NUBUS board base address

*

* Exit:

* DO - ' gpi bAddrSt' byte

N

* Qther registers affected: None

*

Get Gpi bAddr
MOVEM L A0, - (SP)
MOVE. L AL, DO
ADD. L #gpi bAddr St , DO
MOVEA. L DO, A0
BSR NbRead
MOVEM L (SP) +, AD
RTS

save work registers
from board base address

add to where byte stored
A0 has address

restore registers

B R R R R R R T R R R R R R S AR e

ocation on our board's

B R R R R R R T R R R R R R S AR e

* Get Gpi bTinmot - return in DO the value store in the
* I ocal
*
* Enter:
* Al - NUBUS board base address
*
* Exit:
* DO - "tinot' |ongword
*
* Qther registers affected: None
*
Get Gpi bTi not
MOVEM L A0/ D1/ D2, - (SP)
MOVE. L #0, D2
MOVE. L Al, DO
ADD. L #(tinot +12) , DO
MOVEA. L Do,
BSR S NbRead
MOVE. B DO, D2
MOVE. L A0, D1
SUB. L #4, D1
L D1, A0
BSR. S NbRead
LSL. L #8,
ANDI . L #$0000FF00, DO
OR L s
MOVE. L A0, D1
SUB. L #4, D1
L D1, A0
BSR S NbRead
LSL. L #8, DO
LSL. L #8, DO
ANDI . L #$00FF0000, DO
OR L , D2
MOVE. L A0, D1
SUB. L #4, D1
L D1, A0
BSR S NbRead
LSL. L #8, DO
LSL.L #8, DO
LSL. L #8, DO
ANDI . L #$FF000000, DO
R L Do, D2
MOVE. L D2, DO
MOVEM L (SP) +, A0/ D1/ D2
RTS

save work registers

clear tenp storage

from board base address

add to where LSB byte stored
A0 has address

save first byte

point to address of next byte
shift byte to proper |ocation
mask unused bits
save second byte
point to address of next byte
shift byte to proper |ocation
mask unused bits
save third byte
point to address of next byte
shift byte to proper location
mask unused bits
save fourth byte
set return val ue

restore registers
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Loc

01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E12
01E16
01E16
01E18
01ELE
01E20
01E20
01E22
01E26
01E28
01E2C
01E2E
01E2E
01E32
01E32
01E36
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E38
01E3C
01E3C
01E40
01E42
01E42
01E44
01E44
01E48
01E4A
01E4A
01E4C
01E50
01E52
01E52
01E52
01E52
01E52
01E52
01E52
01E52
01E52
01E52
01E52
01E52
01E52
01E52
01E56
01E56
01E58
01E58
01E5C
01ESE
01ESE
01E60
01E60
01E64
01E66
01E66
01E68
01E6C

F Obj ect Code

48E7

2209
G 0681 0000 001C
2041

6116
0200

C080

00FF

6606
023C 001B
6004

003C
4CDF
4E75

48E7

2038
AO5D

1210
2038

AOSD

1001
4CDF
4E75

48E7
2200
2038

AOSD

1081
2038

AOSD

2001
4E75

0004
0103

4000
0001

0000

0002

4000

0001

0000

0002

Addr

01E38
01E2E
01E32

1984-1991

M

Source Statenent

18- May-91 Page 43

B

Al - NUBUS board base address

None

Z bit set in condition code registel

Am ncharge - checks to see if the interface is the controller in charge of the bus

if we are the controller in charge

KA KKK AR AR KRR KRR AR KRR KA KRR AR AR AR KRR AR AR AR AR KRR AR AR AR IR AR R AR KRR AR AR AR AR AR A A

A0/ DO- DL, - ( SP)

Al, D1
#anmControl | er, D1
D1, A0

NbRead
#3f f, DO

Am nchar ge2
#$1B,

Anl nchar ge3
#$4, CCR

(SP) +, A0/ DO- D1

save work registers

A0 has flag address

get flag
check the flag

not in charge, clear 'Z
exit

amin charge, set 'Z' bit

restore work register

KKK KRR KA KKK AR R KRR KRR KRR AR AR R AR KRR AR AR AR AR KRR AR AR AR IR AR R AR KRR AR AR AR R RN R A A

Enter: A0 - pointer to address in 32-bit address space

I I I T T

D1, - (SP)
true32b, DO

(A0), DL
fal se32b, DO

D1, DO
(SP) +, DL

save work register

set 32-bit node
Get val ue specified
back to 24-bit node

return val ue
restore work register

I I I T T

Enter: A0 - pointer to address in 32-bit address space
DO - the byte in low 8 bits

*

*

* Enter:

*

N

* Regi sters affected:

*

* Return:

*

*

Al nchar ge
MOVEM L
MOVE. L
ADD. L
MOVEA. L

A nchar gel BSR S
ANDI . B
BNE. S
ANDI
BRA. S

A nchar ge2 ORI

Am nchar ge3 MOVEM L
RTS

* NbRead - reads a byte froma NUBUS card

*

*

*

* Uses: no other registers

N

* Exit: DO - the byte in low 8 bits

*

NbRead
MOVEM L
MOVE. L
_SwapMviUMbde
MOVE. B
MOVE. L
_SwapMviUMbde
MOVE. B
MOVEM L
RTS

* NoWite - wites a byte to a NUBUS card

*

N

*

*

* Uses: no other registers

*

B R R R R R R T R R R R R R S AR s

NoWite
MOVEM L

MOVE. L

MOVE. L
_SwapMvUMbde
MOVE. B

MOVE. L
_SwapMVUMbde

MOVE. L
MOVEM L
RTS

DL, - (SP)
DO, D1
true32b, DO

DL, (A0)
f al se32b, DO

D1, DO
(SP) +, DL

save work registers
save value in DL

set 32-bit node
write value specified
back to 24-bit node

restore entry va! ue
restore work register
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Loc F Obj ect Code Addr M Source Statenent

01E6E

01E6E

01E6E

01E6GE

01E6E 0000 1E6E _End020Drvr EQU * ; the end of the driver
01E6E STRI NG (¢}

01E6E

01E6E

01E6E

01E6GE

01EGE

01E6E

01E6E 0000 1FEC
01FEC

01FEC B R R R R R R L R R R R R R R R 2 R R R e n TS

01FEC * format/header bl ock

01FEC B
(_sRsrcDir-*)**$00f fffff of fset to sResource directory

ROVSI ze length of declaration data

CRC (Patched by crcPatch, an MPWt ool
revision |evel

for mat

test pattern

Reserved byte (nust be zero

Byte lanes: 0111 1000 (bytel ane 3)

ROVB ze- f hBl ockSi ze

8

01FEC  OOFF E014
01FFO 0000 2000
01FF4 0000 0000
01FF8 02

01FF9 01

O01FFA  5A93 2BC7
OlFFE 00

O01FFF 78

02000

02000

02000

0

Rev2

Appl eFor mat
Test Pattern
0

$78

888888188

m m
z Z
T3

z

El apsed time: 18.46 seconds.

Assenbly conplete - no errors found. 10494 |ines.
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