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Limited Warranty

The NBS-DIO96 interface hardware is warranted to be free from defects in materials and workmanship for a period of one year from date
of shipment from fishcamp engineering. Defects caused by misuse, abuse, or shipment are not covered.

Defective equipment that is subject to this limited warranty will be repaired or replaced at the option of fishcamp engineering if we are
notified during the warranty period. The customer must obtain a Return Material Authorization (RMA) number before returning any equipment.
Shipping costs from fishcamp engineering will be paid by fishcamp engineering. Equipment should be packaged in the original shipping
container if possible, and the RMA number must be clearly marked on the outside of the package.

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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1.0 Introduction

The NBS-DIO96 card is a very simple digital interface to the Apple Macintosh line of personal computers. It
provides for 96 TTL compatible signal lines which may be configured, in groups of eight, to act as either input or
output signals. Interconnection between the user's circuitry and the NBS-DIO96 card is via three 50-pin ribbon cable
headers on the card. Each of the connectors carries 32 signal lines as well as ground reference and fused +5V
power from the computer.

Software control of the NBS-DIO96 card is facilitated by a device driver compatible with the device manager of
the Macintosh operating system. The device driver is written in 68K assembly language and resides in a PROM on
the card. The MAC loads the driver into system memory upon startup so that the services of the driver are available
to user programs.

We have tried to provide as much information as possible on the NBS-DIO96 card so that users will never be
stymied in their development cycle because of the lack of relevant information. To this end we have provided both
schematic diagrams of the hardware logic on the card and software source code listings of the driver and utility
programs shipped with the card. The user is encouraged to examine these documents when more detail is needed
on the architecture of the NBS-DIO96 card.
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2.0 Hardware
2.1 Installation

The NBS-DIO96 card may be installed in any Macintosh NuBus expansion slot. Make certain the computer is
turned off prior to installing the card. Follow Apple Computer's recommendation regarding installation of cards in
your computer.

The first thing to do after card installation is to run the 'NBS-DIO96 Check' program. Do this before connecting
any of your interface cables to the I/O ports on the card. The NBS-DIO96 Check program will drive the interface pins
with a data pattern during its test so you want to make certain that nothing else is connected to these pins at the
same time. You also do not want any of your own equipment to respond to the data signals on the card during the
test.

The check program will read a 'romimage’ file upon startup. This file is a carbon copy of the PROM contents
on the card and the program uses this to verify the correct contents of the PROM during its test. The 'romimage'’ file
should be in the same folder as the NBS-DIO96 Check' program itself when you start it up. If the program doesn't
find the file, it will ask you to locate it with a standard MAC file navigator window.

To run the check program, double-click the application icon from the Finder and the program will begin
executing. The program will display the window illustrated in figure 1. The user should select the slot number where
the NBS-DIO96 card was installed and then click the 'Run Test' button. Any errors will be displayed on the 'Error’
line. If any errors are found please contact fishcamp engineering for repair instructions.

NBS-DI096 Test Program
fishcamp engineering NBS-DI1096
hardware verification test.

—Board Slot: —— ] Bun Test
{3y Slot 9
D Slot A Board base = FEQODQOOOD
Cycle Count = 00000000
1 Slot B Error count = 00000000
3y Slot C Ertor = Mo errors found
iy Slot D
@ Slot E fizhearnp engineering NEBS-DI09E card
MMake sure all cables are disconnected from board!

Figure 1 - Main window of the NBS-DIO96 test program.

2.2 Hardware Overview
The NBS-DIO96 card's logic is implemented on a 7" long NuBus card. This 'half-length' card should be

capable of being used in any of the Macintosh computers which support the NuBus interface. Only +5 volt power is
required by the card.
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The 1/O signals to the card are made available to the user via three 50-pin ribbon cable headers. They are
referenced in the software as 'portl’, 'port2', and 'port3'. The connectors are labeled 'P1', 'P2" and 'P3' on the
silkscreen on the printed circuit card. Each port/connector carries 32 of the 96 signals supported by the NBS-DIO96
card. Along with the 32 1/O signals are included 17 ground connections and fused +5v power from the MAC.

The +5v power can be used to power custom circuitry in the user's interface provided that the limits of the
computer's power supply is not exceeded. Each model of computer has its own power specification and the user
should consult the documentation for the particular model being used. In addition, each of the +5v power lines made
available to the user are fuse protected with a 5 Amp fuse in order to protect the computer incase of power shorts in
the user's equipment.

A total of seventeen ground connections are provided on each connector in order to help maintain signal
integrity in noisy environments or when using long cable runs. Each of the three connectors have the same pinout
thus simplifying interconnection to the user's equipment.

2.3 NuBus Interface Logic

The NBS-DIO96 card implements a full 32-bit interface to the Macintosh NuBus. The control logic allows the
NBS-DIO96 card to respond as a slave only device on the NuBus. Therefore, only CPU generated read and write
operations are supported. The card cannot assume bus mastership nor generate interrupts. Block mode is not
supported.

Normally, the user's program simply reads from or writes to the addresses assigned to the 1/0O ports on the
card. In this way the user may acquire the state of the input signals or write new values to the output signals.

There are four memory registers on the NBS-DIO96 which may be written or read by the MAC's processor.
Three of these registers are assigned to the 1/0O ports on the card. One register for each port. These port registers
are a full 32 bits in length with a bit corresponding to its respective signal on the I/O port. Because the NuBus
interface logic implements the full 32 bit interface, all of the signals on a port may be accessed in a single memory
reference operation by the processor.

The fourth register on the card is a control register which, among other things, allows the user to specify the
direction of the 1/O signals. Only 14 bits are defined in the control register. For more information on the control
register please refer to section 2.4.

One last memory block is defined on the NBS-DIO96 card's NuBus slot space. This is the range of memory in
which the MAC's processor may read the contents of a PROM on the card. Within this PROM resides the device
manager's driver firmware which is executed by the MAC as well as the fuse map for a field programmable gate
array on the card. Normally the fuse map data is used to configure the logic on the card upon power-up and is not
normally read by the CPU. It is accessible by the CPU for diagnostic purposes during board manufacture. The
PROM memory space on the NBS-DIO96 is mapped as a byte-wide interface to the NuBus. This was done in order
to save on the cost to manufacture the NBS-DIO96 card. It does not compromise performance during the normal
operation of the card since the driver code within the PROM is read into system memory upon startup and then
executed out of system memory after that. All I/O operations to the ports on the card are always performed in full 32
bit operations.

2.4 Port Logic

As mentioned in the previous section, there are four registers defined in the memory map of the NBS-DIO96
card. The first register is a control register which is located at address $fs00000c. Where 's' is the number of the slot
in which the NBS-DIO96 card is inserted in the computer. The control register is cleared to all zero's upon restart of
the computer.

Only 14 of the bits are valid within the control register. The 12 least significant bits control the direction of the
1/0 port signals on the card. Each of the three 1/O ports on the NBS-DIO96 card provide for 32 user signal lines on its
interface. These 32 signal bits are grouped into four groups of eight bits (four bytes). Within each byte the user has
control over the direction of the signal flow within that particular byte. All eight of the signals in the byte will assume
the same signal direction flow. The way the user specifies the signal direction is by that byte's corresponding
direction control bit in the control register. There are 12 direction control bits defined in the register. One for each of
the 12 bytes or 96 signal lines provided for by the NBS-DIO96 card. A '1" written into the data direction bit will set the
‘output’ mode for that particular byte. Conversely, a '0' programmed into the data direction bit will set that byte to the
'input’ mode of operation. As mentioned above, the NBS-DIO96 card will clear all of the bits in the control register
each time the Macintosh computer is restarted. Therefore all 96 signal lines will be placed in the 'input' mode of
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operation and the card will not drive any of the I/O signals. The driver's 'open’ routine also clears all of the registers
on the card.

The other two bits defined in the control register are used to define certain modes of operation of the NBS-
DIO96 card. The 'latch_data' bit is used to enable a data sampling clock on the card. This clock is used to latch the
state of the input signals being acquired by the NBS-DIO96 card from the user's equipment before being read by the
CPU. Even though it is true that any data acquisition program running on the MAC will usually be sampling the
user's inputs asynchronously to any events in the user's equipment, it is sometimes advantageous to enable the
‘latch_data' bit in the control register on the NBS-DIO96 card. This is usually done if the NBS-DIO96 card will be
sampling very fast changing data or when the input signal's transition time is very slow. When the 'latch_data’ bit is
set in the control register, the NBS-DIO96 card will clock the input data into an intermediate register with a sample
clock signal prior to sending the data on to the MAC's processor during a 'read' operation. This input latch has a
much smaller sample window than the normal input logic on the card and thus will be better able to correctly sample
data during these periods of uncertainty. The 'latch_data’ bit is cleared to '0' upon restart of the Macintosh computer.

The last bit defined in the control register is a bit which is used to facilitate testing of the NBS-DIO96 board
during its manufacture at the fishcamp facilities. Normally this bit is left in the cleared ('0') state during operation.
The user should never set this bit to a '1' during operation of the NBS-DIO96 card. This bit is cleared upon restart of
the Macintosh computer and whenever the driver is opened for the card.

The remaining three registers defined in the memory map of the NBS-DIO96 card correspond to the three I/O
ports of the card. It is thru these three registers that the user's program can input or output data from the NBS-DIO96
card.

Each port is addressed from the software by means of long-word memory reads and writes to that port's
register memory location on the NBS-DIO96. Each of the 32 bits in the long-word corresponds to a particular signal
on the connector of the I/O port for that register. Since the NBS-DIO96 card is designed as a full 32 bit NuBus
interface, all 32 signals lines may be written or read in a single long-word memory operation from the Macintosh
processor. The following table lists the I/O port mapping of the card:

Port # Register Memory Address Port Connector

1 $fs000000 P3
2 $fs000004 P2
3 $fs000008 P1

Figure 2 - I/O Port Mapping.

The programmer must pay particular attention to the byte-swapping mechanism inherent in the NuBus
architecture of the Macintosh when writing application programs for the NBS-DIO96. The 68K processor used in the
Macintosh computer will have its byte lanes swapped when transferring long-words across the NuBus interface. The
following diagram shows the byte-swapping operation.

Byte Number: 3 2 1 0
NuBus AD lines Bits 31-24 Bits 23-16 I Bits 15-8 Bits 7-0 I
MSB \ A \ LSB
?Byte Lane 3
Byte Lane 0
Byte Lane 2
Byte Lane 1
MSB A A / LSB
Processor D lines Bits 31-24 Bits 23-16 I Bits 15-8 Bits 7-0 I
Byte Number: 0 1 2 3

Figure 3 - NuBus Byte-Swapping.
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Given the above diagram, the following tables will be useful to the programmer:

MAC Processor Data Bits [ NBS-DIO96 Data Bits | Port Connector Pins | Data Direction Bit
31 7 P3-15 Dir 0
30 6 P3-13
29 5 P3-11
28 4 P3-9
27 3 P3-7
26 2 P3-5
25 1 P3-3 Y
24 0 P3-1
23 15 P3-26 Dir 1
22 14 p3-25
21 13 P3-23
20 12 P3-22
19 11 P3-20
18 10 P3-19
17 9 P3-17
16 8 P3-16
15 23 P3-38 Dir 2
14 22 P3-37
13 21 P3-35
12 20 P3-34
11 19 P3-32
10 18 P3-31

9 17 P3-29 Y
8 16 P3-28

7 31 P3-50 Dir 3
6 30 P3-49

5 29 P3-47

4 28 P3-46

3 27 P3-44

2 26 P3-43

1 25 P3-41 y
0 24 P3-40

Table 1 - NBS-DIO96 Port 1 Bit Mapping
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MAC Processor Data Bits [ NBS-DIO96 Data Bits | Port Connector Pins | Data Direction Bit
31 7 P2-15 Dir 4
30 6 pP2-13
29 5 P2-11
28 4 P2-9
27 3 pP2-7
26 2 pP2-5
25 1 P2-3 Y
24 0 P2-1
23 15 P2-26 Dir 5
22 14 p2-25
21 13 P2-23
20 12 p2-22
19 11 P2-20
18 10 pP2-19
17 9 P2-17
16 8 P2-16
15 23 P2-38 Dir 6
14 22 p2-37
13 21 P2-35
12 20 P2-34
11 19 P2-32
10 18 pP2-31

9 17 P2-29 Y
8 16 P2-28

7 31 P2-50 Dir 7
6 30 pP2-49

5 29 P2-47

4 28 P2-46

3 27 P2-44

2 26 p2-43

1 25 P2-41 y
0 24 P2-40

Table 2 - NBS-DIO96 Port 2 Bit Mapping
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MAC Processor Data Bits [ NBS-DIO96 Data Bits | Port Connector Pins | Data Direction Bit
31 7 P1-15 Dir 8
30 6 P1-13
29 5 P1-11
28 4 P1-9
27 3 P1-7
26 2 P1-5
25 1 P1-3 Y
24 0 P1-1
23 15 P1-26 Dir 9
22 14 pP1-25
21 13 P1-23
20 12 P1-22
19 11 P1-20
18 10 P1-19
17 9 P1-17
16 8 P1-16
15 23 P1-38 Dir 10
14 22 P1-37
13 21 P1-35
12 20 P1-34
11 19 P1-32
10 18 pP1-31

9 17 P1-29 Y

8 16 P1-28

7 31 P1-50 Dir 11
6 30 P1-49

5 29 P1-47

4 28 P1-46

3 27 P1-44

2 26 P1-43

1 25 P1-41 y

0 24 P1-40

Table 3 - NBS-DIO96 Port 3 Bit Mapping
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2.5 Connector Pinouts

Each of the three ports on the NBS-DIO96 card has its signals made available for the customer's use via a
standard 50-pin ribbon cable header. These headers have contacts made up of 25mil square pins. There are two
rows of 25 pins each for a total of 50 pins. The numbering of the pins is as shown in figure X.x.

49| oo |50

Figure 4 - 1/O port pin numbering.
(The view shown is from the component side of the NBS-DIO96 card.)

Each of the connectors contains all of the signals for a single port on the NBS-DIO96 card or 32 signal lines.
The remaining pins carry logic ground (17 pins) and fused +5V power (1 pin) from the computer's power supply. All
three connectors have the same pinout defined for the signals on their respective ports.
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I/O Connector Pin Signal
P3-1 Port 1 - Data Bit 0
P3-2 +5V
P3-3 Port 1 - Data Bit 1
P3-4 Ground
P3-5 Port 1 - Data Bit 2
P3-6 Ground
P3-7 Port 1 - Data Bit 3
P3-8 Ground
P3-9 Port 1 - Data Bit 4
P3-10 Ground
P3-11 Port 1 - Data Bit5
P3-12 Ground
P3-13 Port 1 - Data Bit 6
P3-14 Ground
P3-15 Port 1 - Data Bit 7
P3-16 Port 1 - Data Bit 8
P3-17 Port 1 - Data Bit 9
P3-18 Ground
P3-19 Port 1 - Data Bit 10
P3-20 Port 1 - Data Bit 11
P3-21 Ground
P3-22 Port 1 - Data Bit 12
P3-23 Port 1 - Data Bit 13
P3-24 Ground
P3-25 Port 1 - Data Bit 14
P3-26 Port 1 - Data Bit 15
P3-27 Ground
P3-28 Port 1 - Data Bit 16
P3-29 Port 1 - Data Bit 17
P3-30 Ground
P3-31 Port 1 - Data Bit 18
P3-32 Port 1 - Data Bit 19
P3-33 Ground
P3-34 Port 1 - Data Bit 20
P3-35 Port 1 - Data Bit 21
P3-36 Ground
P3-37 Port 1 - Data Bit 22
P3-38 Port 1 - Data Bit 23
P3-39 Ground
P3-40 Port 1 - Data Bit 24
P3-41 Port 1 - Data Bit 25
P3-42 Ground
P3-43 Port 1 - Data Bit 26
P3-44 Port 1 - Data Bit 27
P3-45 Ground
P3-46 Port 1 - Data Bit 28
P3-47 Port 1 - Data Bit 29
P3-48 Ground
P3-49 Port 1 - Data Bit 30
P3-50 Port 1 - Data Bit 31

Figure 5 - Port 1 Pinouts.

11

Mav 31. 1998



NBS-DIO96 Manual

I/O Connector Pin Signal
pP2-1 Port 2 - Data Bit 0
pP2-2 +5V
P2-3 Port 2 - Data Bit 1
P2-4 Ground
P2-5 Port 2 - Data Bit 2
P2-6 Ground
pP2-7 Port 2 - Data Bit 3
P2-8 Ground
P2-9 Port 2 - Data Bit 4
P2-10 Ground
P2-11 Port 2 - Data Bit 5
P2-12 Ground
P2-13 Port 2 - Data Bit 6
P2-14 Ground
P2-15 Port 2 - Data Bit 7
P2-16 Port 2 - Data Bit 8
P2-17 Port 2 - Data Bit 9
P2-18 Ground
P2-19 Port 2 - Data Bit 10
P2-20 Port 2 - Data Bit 11
P2-21 Ground
p2-22 Port 2 - Data Bit 12
P2-23 Port 2 - Data Bit 13
P2-24 Ground
P2-25 Port 2 - Data Bit 14
P2-26 Port 2 - Data Bit 15
P2-27 Ground
P2-28 Port 2 - Data Bit 16
P2-29 Port 2 - Data Bit 17
P2-30 Ground
P2-31 Port 2 - Data Bit 18
P2-32 Port 2 - Data Bit 19
P2-33 Ground
P2-34 Port 2 - Data Bit 20
P2-35 Port 2 - Data Bit 21
P2-36 Ground
P2-37 Port 2 - Data Bit 22
P2-38 Port 2 - Data Bit 23
P2-39 Ground
P2-40 Port 2 - Data Bit 24
P2-41 Port 2 - Data Bit 25
P2-42 Ground
P2-43 Port 2 - Data Bit 26
P2-44 Port 2 - Data Bit 27
P2-45 Ground
P2-46 Port 2 - Data Bit 28
P2-47 Port 2 - Data Bit 29
P2-48 Ground
P2-49 Port 2 - Data Bit 30
P2-50 Port 2 - Data Bit 31

Figure 6 - Port 2 Pinouts.
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I/O Connector Pin Signal
P1-1 Port 3 - Data Bit 0
P1-2 +5V
P1-3 Port 3 - Data Bit 1
P1-4 Ground
P1-5 Port 3 - Data Bit 2
P1-6 Ground
P1-7 Port 3 - Data Bit 3
P1-8 Ground
P1-9 Port 3 - Data Bit 4
P1-10 Ground
P1-11 Port 3 - Data Bit 5
P1-12 Ground
P1-13 Port 3 - Data Bit 6
P1-14 Ground
P1-15 Port 3 - Data Bit 7
P1-16 Port 3 - Data Bit 8
P1-17 Port 3 - Data Bit 9
P1-18 Ground
P1-19 Port 3 - Data Bit 10
P1-20 Port 3 - Data Bit 11
P1-21 Ground
P1-22 Port 3 - Data Bit 12
P1-23 Port 3 - Data Bit 13
P1-24 Ground
P1-25 Port 3 - Data Bit 14
P1-26 Port 3 - Data Bit 15
P1-27 Ground
P1-28 Port 3 - Data Bit 16
P1-29 Port 3 - Data Bit 17
P1-30 Ground
P1-31 Port 3 - Data Bit 18
P1-32 Port 3 - Data Bit 19
P1-33 Ground
P1-34 Port 3 - Data Bit 20
P1-35 Port 3 - Data Bit 21
P1-36 Ground
P1-37 Port 3 - Data Bit 22
P1-38 Port 3 - Data Bit 23
P1-39 Ground
P1-40 Port 3 - Data Bit 24
P1-41 Port 3 - Data Bit 25
P1-42 Ground
P1-43 Port 3 - Data Bit 26
P1-44 Port 3 - Data Bit 27
P1-45 Ground
P1-46 Port 3 - Data Bit 28
P1-47 Port 3 - Data Bit 29
P1-48 Ground
P1-49 Port 3 - Data Bit 30
P1-50 Port 3 - Data Bit 31

Figure 7 - Port 3 Pinouts.
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Figure 8 - Port connector locations.

Note that the 1/O connector locations of the silkscreen of the board are labeled P1, P2, and P3. The
documentation and the software refer to the ports as Portl, Port2, and Port3, however they correspond in reverse
order. That is, Port 1 referenced in the documentation has its signals brought out on connector P3.
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3.0 Software

3.1 Overview

Programming of the NBS-DIO96 card is facilitated by two software packages included with the card. The first
is the 'Driver' code, which is a MAC 'Device Manager' compatible code segment. It is located on the PROM of the
NBS-DIO96 card and is read by the MAC OS upon restart. The user may call the driver routines via any
programming language which supports the MAC's device manager. As long as the calling parameters are followed
as directed, the routines will execute regardless of what programming language was used to call them.

The second software package included, is a C++ class library which will take care of all of the lower-level

details of calling the driver. The source code of the class library is included on a disk which is shipped with the NBS-
DIO96 card.

3.2 Register Map

As stated in the hardware section of this manual, there are four memory mapped registers on the NBS-DIO96
card. All control of the card is done by means of long-word memory reads and writes to these registers. The driver
routines for the card will need to be passed the address of the particular register being accessed when it is called.

The following mapping assignments are made on the card:

Register Address
Port #1 $Fs000000
Port #2 $Fs000004
Port #3 $Fs000008
Control Reg. $Fs00000C

Figure 9 - Register address locations.
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All registers are accessed from the processor via long-word (32 bit) memory accesses. The control register
however, only has 14 valid bits assigned within it. The other bits are undefined. The following bit assignments are
made within the Control Register:

Bit #
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 O

Latched_data -
Test Mode

Direction 11
Direction 10
Direction
Direction
Direction
Direction
Direction
Direction
Direction
Direction
Direction
Direction

OFRP NWAMAMOUIONO®C©

Figure 10 - Control Register Bit Mapping.

3.3 Driver Firmware

All interaction with the NBS-DIO96 card from the user's application code should be done via the device driver
included with the card. This will assure the utmost compatibility with future operating system releases from Apple.
Compatibility with the PowerPC MACs should also be assured. The device driver has only three routines which can
be called from the user's program. They are the 'Open’, 'Close’, and 'Control' routines. The 'Control’ routine has a
selector code which is passed to it and it is via the value of this code that the driver will select either a register 'read’
or a register 'write' operation. The 'Control' routine accomplishes most of the work in the user's program. The'Open’
and 'Close’ routines are simply called at the beginning and the end of your application to initialize the driver and
then to clean up before your application quits.
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The following data structure is used to communicate with the driver.

The following structure is used to pass data to and from the driver during all
Control calls to the driver.

struct dio96CtiIBIk

{
long csVar; // general purpose word has call specific
// data. Refer to control call desired
// for variable definition.
long csFlag; // general purpose word has call specific
// data. Refer to control call desired
// for variable definition.
short csStatus; // call returned status information
short csError; // call returned error information
Ptr csAddr; // pointer to an address on the dio96 card
}:

typedef struct dio96CtIBIk dio96CtIBIk;
typedef dio96CtIBIk* dio96CtIBIKPtr;

ok R b R % b % b o X ok % b F X kX %

csVar EQU 0 5 (long) - call specific data
csFlag EQU csVar+4 5 (long) - call specific data
csStatus EQU csFlag+4 5 (word) - returned driver status
csError EQU csStatus+2 5 (word) - returned error code
csAddr EQU csError+2 ; Pointer to device card address

*

The source code listing of the driver is included with this documentation for the user's reference. It is further
recommended that the user refer to the C++ class library included on the disk for examples of how to call the driver
from your application program.
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3.4 Cookbook

This section of the manual will take you thru an example program of how to call the routines in the driver for
the NBS-DIO96 card. The example is almost trivial because of the fact that we are using the C++ class library for the
card. The user may wish to translate the code from C++ to straight C or PASCAL if desired. All that is required is that
the pass parameter conventions expected by the driver are adhered to. On with the example...

TDio96Handler™ myDio96Handler; // the handler for the board
OSErr err;
long input_data;

// allocate the handler object and then open the driver

myDio96Handler = new TDio96Handler;

err = myDio96Handler->Dio960pen(9); // use board slot #9
// in this example

// set byte #1 port #1 for “output® mode and all other bytes
// to "input® mode. The "1" bit sets the "output®™ mode.
myDio96Handler->Dio96WrCntrIReg(0x00000001);

// output a value of hex "55" to the byte. Remember about
// the NuBus byte-swapping mechanism so we need to put the
// value of 0x55 into bits 24-31. This value will be output
// on connector pins P3-1,3,5,7,9,11,13,15.
myDio96Handler->Dio96WrDataRegl1(0x55000000) ;

// read port #1 data register. The input data will contain the

// value we just outputed (0x55) on bits 31-24. The other data
// bits will contain the signal level of what is being driven by
// the user®s equipment. |If nothing is connected to a signal pin
// the NBS-DI1096 card will return a "1" for that bit. By default
// unconnected input pins on the NBs-D1096 card float to a logic 1
input_data = myDio96Handler->Dio96RdDataRegl();

// all done so close the driver and free
err = myDio96Handler->Dio96Close();

myDio96Handler->Free();
myDio96Handler = nil;
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Appendix A - dio96rom.a listing
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* File dio96roma
*{Copyright © 1994 by fishcanp engineering. Al rights reserved.}

MACH NE MX68020
STRI NG C

PRI NT OFF

| NCLUDE ' Traps. &

| NCLUDE ' Tool Equ. a'
| NCLUDE ' SysEqu. a'
| NCLUDE 'SysErr.a'
| NCLUDE 'S ot Equ. a'
| NCLUDE ' ROVEqu. &'
| NCLUDE ' di 096i ncl . a'
PRI NT ON

e R T T

* Begi n decl arati on RCM

B R R R R

di 096Decl Rom MAI N

; ORG 32768 ; XILINX configuration code is below this

D R

* Drectory
Khkhkhkhhkhhhkhkhkhkhkhhkhhhhhhkhhkhkhkhkhhhhhhkhkhkhkhkhkhkhhhkhhhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhkhhhhhkhhkhk kb hkhhhhkkhhkhkhkhkhkhhhkhhkhkhkhkkhkhkkk
_sRsrcDir CBLstEntry sRsrc_Board, _sRsrc_Board ; References the Board sResource
CBLstEntry sRsrc_di 096, _sRsrc_di 096 ; References the di 096 sResource
Dat Lst Entry EndCf List, 0 ; end of the |ist
EE RS S SRS E S EE S SEEER S SERERESEE SRR SRR S R R EREE SRS E R RS ERERE RS RERE R R R SRR EREEEEEEEREEESE
* sRsrc_Board Li st
EEEE SR RS RS SRR SRR R SRR R SRS R RS EE R R E R R R RS RS R SRR SRR R R EEEEREEREEEEREREEEREEREEREEEEEEEEES]
_SRsrc_Board CBLstEntry sRsrc_Type, _BoardType ; References the sResource type
CBLstEntry sRsrc_Nane, _BoardNane ; References the sResource name
Dat Lst Entry Boar dl d, di o96Boar dl d ; the board Id
CBLstEntry Vendor | nf o, _Vendor | nf o ; references the vendor information |ist
Dat Lst Entry EndCf List, 0 ; end of the |ist
_Boar dType DC. W Cat Boar d ; the Board sResource: <Category>
DC W TypBoar d ; <Type>
DC. W Dr SwBoar d ; <Dr vr Sw>
DC. W Dr HaBoar d ; <Dr vr Hw>
_Boar dNarre DC. L 'fishcanp engi neering NBS-Dl 6 card'; board's official product nane

R T

* Vendor info record

khkkhhkhkhkkhhhkhhhhkhhhkhhhkhhhhhhhhhhkhhhhhhhhhhhhhkhhhhhhhkhhhkhhhkhhhhhhhhdhhhhhhhhhhhkhhhkhhhkhdhkhddkkhdkhk

_Vendor I nfo CBLstEntry Vendor | d, _Vendor | d ; references the vendor Id
CBLstEntry RevLevel , _RevLevel ; references the revision |evel
CBLstEntry Par t Num _Par t Num ; references the part nunber
Dat LstEntry Endf Li st, 0 ; end of the Iist

_Vendor I d DC. L ' fishcanp engi neering' ; the vendor id

_RevLevel DC L 'Rev 1.0' ; the revision |evel

_Part Num DOC. L ' NBS- DI (06’ ; the part nunber

E R R R T T

* sRsrc_di 096
R RS SRS RS SR SRS R SRR SRR SRR SRR R R R SRR RS EER SRR SRR R R R R EREEEEEEREREEEREEREEEEEEEEEESES]
_SRsrc_di 096 CBLst Entry sRsrc_Type, _di 096Type ; references the sResource type
CBLstEntry sRsrc_Nane, _di 096Nane ; references the sResource name
CBLst Entry sRsrc_DrvrDr, _dio96DrvrDr ; references the driver directory
Dat Lst Entry sRsrc_HWDevl d, 1 ; the hardware device Id
Dat Lst Entry EndCf List, 0 ; end of the |ist
_di 096Type DC. W Cat Communi cat i on ; di 096 sResource: <Cat egor y>
DC. W TypPar al | el ; <Type>
DC W Dr SwFi shcanpEngr ; <Drvr Sw>
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DC. W Dr HWNBS_Di 096 ; <Dr vr Hw>
_di 096Narre DOC. L ' digital 96_f i shcanp_NBS- Dl (96
Khkhkhkhhkhhhkhkhkhkhkhhkhhhhhhkhkhkhkhkhkhhhhhhkhkhkhkhkhkhkhhhkhkhhkhkkhkhkhkhkhhhkhkhkhkhkhkhkhkhhhhhkhhkhkkhkhkhkhhkhhkkhkhkhkhkhkhkhhhkhhkhkhhkkkkkkk
* driver directory
EE RS S S S S S RS SRR SR SRR SRS RS ES R E SRR RS E RS RS R R E RS SERE R R R R SRR EREEEEEEEREEESE
_dio96DrvrDir CBLstEntry sMac(CB868020, _sMac (868020 ; references the Maci nt osh- 08 68020
Dat LstEntry EndOf Li st, 0 ; end of the Iist
Driver-1 (68020)
_sMac(s68020 DC L _End020Drx vr - _sMac(C868020 ; the physical block size
| NCLUDE di 096drvr. a' ; the header/ code
_End020Dr vr EQU * ; the end of the driver
STRING C
ORG ROVE ze-f hBl ockSi ze
RS R RS E R SRS E R R R EEEEEE SRR R RS EE R R R R R RS RS R SRR SRR R R R R R R R R R EEEREREREEREEREEREEEEEEESS]
* f or mat / header bl ock
Khkhkhkhhkhhhkhkhkhkhkhhkhhhhhhkhkhkhkhkhkhkhhhhhkhkhkhk bk kb hhhkhkhhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhkhhhhhkhhkhkhkhkhkhkhhkhhkhkhkkhkhkhkhkhhhkhhkhkhhkkkkkkk
DOC. L (_sRsrcDr-*)**$00f fffff ; offset to sResource directory
DOC. L ROVB ze ; length of declaration data
DOC. L 0 ; ORC (Patched by crcPatch, an MPWt ool
OC B Rev1l ; revision |evel
OC. B Appl eFor nat ; fornat
DC L TestPattern ; test pattern
OC. B 0 ; Reserved byte (nust be zero)
OC. B $78 ; Byte lanes: 0111 1000 (bytel ane 3)
ENDVAI N
END
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* Version 1.0 15 April, 1994

* File dio96incl.a
*{Copyright © 1994 by fishcanp engineering. Al rights reserved.}

kkkkhkhkkkkkKhkKk

* Constants *
Khkhkhkhkkkkkkkkk

The fol |l owing define addresses of valid |ocations on the NBS-DI (96 card.
They are defined as offsets fromthe board' s base address. Accesses to the
PROM on the card are nade with byte wide accesses while all other addresses
on the card are made with long word (32 bit) references.

The three data registers on the card correspond to the three ports of the card.
Wien the data direction for a register is set for QUTPUT any data witten to

these registers will appear on the output connector pins for the port. Likew se,
when the data direction node is set to I NPUT, the signal levels on the connector
pins can be input by reading the port's data register. Actually, the design

of the NBS-D 6 card is such that an I NPUT operation can be performed at any tine.
The rEAD operation will correctly return the pin signal |evels regardl ess of

who is driving the signal line (the custonmers circuitry or the NBS-D (06 card's
out put drivers).

The OONTRCL register is used to select whether or not the data in the card s output
register is allowed to drive the connector pins for the particular port. Data
direction control is defineable on a byte by byte basis in each of the ports.

The NBS-DI @6 card has three ports. Each port is 32-bits wide wth each of the four
bytes within the port having a dedicated data directrion control bit. Once the

data direction control bit for a particular byte is set by the user, ALL 8-bits within
that byte assume the new direction as programmed. There are a total of 12 data direction
control bits provided for in the NBS-DI(6 card s control register. Gne for each of the
four bytes in each of the three ports on the card. These bits are assigned to the

least significant 12 bits in the control register. Uon power-up reset or when the
driver for the NBS-DI(6 card is opened, these bits are cleared. The reset state of

any particular bit selects the INPUT node for its respective port. A '1l" progranmmed
into the data direction bit for a port will enable the port's output register drivers
to allowthe NBS-DI (06 card to drive the port lines.

cntrl RegAddr bit 0 - undefined
cntrl RegAddr bit 1 - undefined
cntrl RegAddr bit 2 - undefined
cntrl RegAddr bit 3 - undefined
cntrl RegAddr bit 4 - undefined
cntrl RegAddr bit 5 - undefined
cntrl RegAddr bit 6 - undefined
cntrl RegAddr bit 7 - undefined
cntrl RegAddr bit 8 - undefined
cntrl RegAddr bit 9 - undefined

cntrl RegAddr bit 10 - undefined
cntrl RegAddr bit 11 - undefined
cntrl RegAddr bit 12 - undefined
cntrl RegAddr bit 13 - undefined
cntrl RegAddr bit 14 - undefined
cntrl RegAddr bit 15 - undefined

cntrl RegAddr bit 16 - DDR bit 0, port A byte 0 (LSB)
cntrl RegAddr bit 17 - DDRbit 1, port A byte 1
cntrl RegAddr bit 18 - DDR bit 2, port A byte 2
cntrl RegAddr bit 19 - DDR bit 3, port A byte 3 (MSB)
cntrl RegAddr bit 20 - DOR bit 4, port B, byte O (LSB)
cntrl RegAddr bit 21 - DOR bit 5, port B, byte 1
cntrl RegAddr bit 22 - DDR bit 6, port B, byte 2
cntrl RegAddr bit 23 - DDR bit 7, port B, byte 3 (MSB)
cntrl RegAddr bit 24 - DOR bit 8, port C byte O (LSB)
cntrl RegAddr bit 25 - DDR bit 9, port C byte 1
cntrl RegAddr bit 26 - DDR bit 10 , port C byte 2
cntrl RegAddr bit 27 - DDR bit 11 , port C byte 3 (MSB)

cntrl RegAddr bit 28 - undefined
cntrl RegAddr bit 29 - undefined
cntrl RegAddr bit 30 - undefined
cntrl RegAddr bit 31 - Latch data stobe disable ( default = 0, enabl ed strobe)

o T T T T T . T I I T R

dat aReglAddr EQU $000000; first data register
dat aReg2Addr EQU $000004; second data register
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dat aReg3Addr EQU $000008; third data register
cntrl RegAddr EQU $00000C, control register

r omaddr EQU $f d0000; start of romfrombase address of board

B R R R

The following structure is used to pass data to and fromthe driver during all
Control calls to the driver.

struct di o96Ct | Bl k

{

| ong csVar; /1 general purpose word has call specific
/1l data. Refer to control call desired
/1 for variable definition.

| ong csFl ag; /1 general purpose word has call specific
/1 data. Refer to control call desired
/1 for variable definition.

short csStatus; /1 call returned status information

short csError; /1 call returned error information

Pt csAddr; /1 pointer to an address on the di 096 card
}s

typedef struct di 096C | B k di 096Ct| Bl k;
typedef di 096Ct| Bl k* di 096C | Bl kPtr;

* ok ok ok 3k ok ok % 3k o b % ok b %k ok o k% ok F

csVar EQU 0 ; (long) - call specific data
csFl ag EQU csVar +4 ; (1 ong) - call specific data
csStatus EQU csFl ag+4 7 (word) - returned driver status
csError EQU csStat us+2 ;. (word) - returned error code
csAddr EQU csError+2 ; Pointer to device card address

*

EE RS S S S S SRS S SRR S RS RESE R RS E R E RS E SRR SR SR RS E R E RS R R SRR R R R R R RS REEEEEEE S
* Control call operating systemError codes

di 096Er r EQU -127 ; returned to the QS

* Control call Error codes returned in 'csError’

ctl NoErr EQU $0000 ; default error code for control calls
ctl UnkErr EQU $0003 ; unknown error

* Status bit codes returned in 'csStatus'

st Good EQU $0000 ; Default status returned

stErr EQU $8000 ; error occured during call

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

The following need to be supplied by Apple

* sRsrc_Type val ues

*

di 096Boar dl d EQU $0647 ; As assigned by Apple DTS

Cat Communi cat i on EQU $0006 ;

TypParal | el EQU $0003 ;

Dr SWFi shcanpEngr EQU $0101 ;

Dr HANBS_DI 096 EQU $0101 ;

Dr SwBoar d EQU $0000 ; always 0 for board sResource
Dr HaBoar d EQU $0000 ; always 0 for board sResource
RO\SI ze EQU 32768 ; size of on-board ROM

; ROVSI ze EQU 8192 ; size of on-board ROM

; ROV ze EQU 65536 ; size of on-board ROM

f hBl ockSi ze EQU 20 ; format/header is 20 bytes | ong
Revl EQU 1 ; current revision |level of this ROM
sRsrc_Board EQU 1 ; board sResource list ID
sRsrc_di 096 EQU 128 ; di096 sResource list ID

* Appl e defined sResource |ist |ID nunbers

sRsrc_Type EQU 1 ; type of resource

sRsrc_Nane EQU 2 ; nane of sResource

sRsrc_l con EQU 3 ; lcon for the sResource
sRsrc_DrvrDr EQU 4 ; Driver directory for the sResource
sRsrc_LoadRec EQU 5 ; Load record for the sResource
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sRsr c_Boot Rec EQU 6 ; Boot record

sRsrc_Fl ags EQU 7 ; sResource flags
sRsrc_HWDevl d EQU 8 ; Hardware device Id
* Appl e defined Board sResource entry | D nunbers

STi meQut EQU 35 ; TimeQut constant
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* Version 1.0 1994

15 April,

* File dio96drvr.a
*{ Copyright © 1989-1994 by fishcanp engi neering.

BLANKS
STRING

Al

rights reserved.}

R R R T

* | ocal

vars, definitions etc.

]

; Wite the specified LONGto the specified NuBus address.

; The address actual |y used will

be the address specified

; added to the board' s base address whi ch should be contained in Al.
; The board's base address for slot 9 woul d be $f 9000000.

; Call: Al - board base address
Regi sters affected: None
;
MVite &Addr ess, &Dat a
MOVEM LDO/ AO, - ( SP)
MOVE. L Al, DO
ADD. L #&Addr ess, DO
MOVEA. LDO, A0
MOVE. L #&Dat a, DO
BSR NoWite

MOVEM L( SP) +, DO/ AD
ENDM

save work registers

from board base address
add to where byte will
A0 has address

set data

go

restore registers

Kk kk ok kA Rk k ok kAR Rk k ko kA AR Ak h kA ARk Kk kA ARk k ok kA ARk ko h kA Ak khkh kA kkkhkkkkkkkkhkkkkkhhkkkkkkkkkkkkkkk*

* di 096 driver header

R R T

di 096Dr vr DC. W

DC W

; Entry point offset table

DC. W di 096Qpen- di 096Dr vr ;
DC. W di 096Dr vr - di 096Dr vr ;
DC. W di 096C | - di 096Dr vr
DC. W di 096Dr vr - di 096Dr vr ;
DC. W di 0960 ose-di 096Dr vr ;
STR NG Pascal

di 096Title DOC. B ' . Fc_di 096'
STRING ASI S
ALI QN 2
DC. W 0
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ctl, needsl ock
not used but required val ues

open

no prime
control
no status
cl ose

driver name

force alignnent
version - 0
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R R R L L TR

di 096Qpen initializes registers, sets | NPUT node.

Entry: A0 - param bl k pointer
Al - DCE pointer

*
*
*
*
* Local s: AO - tenporary
* Al - board base address
* A2 - Saved param bl ock poi nter
* A3 - Saved DCE poi nter
* D0 - tenporary
* Dl - tenporary
RS S SRS SRS S SRR S EE S R RS ESEEE S E SRR RS R RS SRR RS RS ERE R RS R SRR EEEEEEEEEEEEEEES
; save registers
di 096QCpen

MOVE. L AO, A2 ; A2 <- param bl ock pointer

MOVE. L Al, A3 ; A3 <- DCE pointer

; get base address of board

MOVE. B da | Sl ot (A3), DO ; get the slot address

LSL. L #8, D0 ; shift the 4 slot bits into proper position
LSL. L #8, DO

LSL. L #8, DO

R .L #$f 0000000, DO ; Slot space

MOVEA. LDO, Al ; Al = board base address

MNite cntrl RegAddr, O ; make sure the data direction register bits

are set for INPUT and the | atch data strobe
di sable bits are cleared.

MVite dat aReg1Addr, O ; default output data for port A
MVite dat aReg2Addr, 0 ; default output data for port B
MVite dat aReg3Addr, O ; default output data for port C
MOVE. W #noErr,ioResult(A2) ; flag no error
MOVEQ #nokEr r, DO;
BRA S EndCpen

; error exit

QpError MOVE. W #openErr, i oResul t (A2); coul dn't open driver

EndCpen RTS ; return

R T

* di 0960 ose - sinply exit

*

* Entry: AD - param bl k poi nter
* Al - DCE pointer

*

* Local s: A0 - tenporary

* Al - board base address
* A2 - Saved param bl ock poi nter
* A3 - Saved DCE poi nter
* DO - tenporary

*

* Return: DO - error
RS S SRS S S SRS SRS EE S R RS ESEREEEEER R RS E R ES S SRR ES R R SRS R R R SRR SRR R R EEEEEEEEEESS
di 0960 ose

MOVE. L A0, A2 ; A2 <- param bl ock pointer

MOVE. L Al, A3 ; A3 <- DCE pointer

; get base address of board

MOVE. B d& | S ot (A3), DO ; get the slot address

LSL. L #8, D0 ; shift the 4 slot bits into proper position
LSL. L #8, D0

LSL. L #8, D0

R.L #$f 0000000, DO ; Slot space

MOVEA. L Do, Al ; Al = board base address
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; do not hi ng,

(1)
(25)
(26)

Entry:

Uses:

Exit:

and exit

MOVEQ
RTS

Killlo
Read;
Wite;

B BR&Z® R3

decode the requested call

di 096Cx |

Q| JunpThl

Q| Bad

Q| Good

C | Done

NBS-DIO96 Manual

MOVEM L

MOVE. W
MOVE. L

aw. W
BH .S

LSL. W
MOVE. W
JWP

DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W
DC W

MOVEQ
BRA S

MOVEQ

MOVEM L
BRA S

#nokrr, DO ; get error into DO
; return to caller

B R T

di 0961 control call

handler. 3 different calls:

param bl k poi nt er
DCE poi nt er

cs paraneters (ie. A2 <- csParan(A0)) (nust be preserved)

- scratch ( doesn't need to be preserved )

scratch ( nust be preserved )
scratch ( doesn't need to be preserved )

error code

D R R R R T

A0/ A4/ D4, - (SP); save work registers (A0 is saved
; because it is used by ExitDrvr)

csCode( A0), DO ; get the opcode

csParan(A0), A2; A2 <- Ptr to control paraneters

#26, DO ; |F csCode NOT IN[O..26] THEN

Q| Bad ; error, csCode out of bounds

#1, DO ; Adjust csCode to be an index into the table

C | JunpTbl (PC, D0. W, D0 ; Get the relative offset to the routine

Q| JunpTbl (PC, DO. W} ; QOTO the proper routine

NoSupport - C | JunpTbl no support
Q| Good- & | JunpThbl Killlo

NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport-C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport-C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport-C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support

NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support
NoSupport - C | JunpTbl no support

NoSupport - C | JunpTbl no support

Read- &t | JunpTbl Read byte from board nenory
Wite-CQ I JunpThbl Wite byte fromboard nenory
#control Err, DO ; say we don't do this one
C | Done ; and return
#noErr, DO ; return no error
(SP) +, A0/ A4l DA ; restore registers
Exi t Drvr
29
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R R R R R T

* Exit fromcontrol calls

R R R L L TR

Exi t Drvr BTST #NoQueueBi t, i oTrap(A0); no queue bit set ?

BEQ S Col CDone ; => no, not inmmediate

RTS ; otherwise, it was an i mmedi ate call
Col CDone MOVE. L JI CDone, A0 ; get | CDone address

JWP ( AD) ; invoke it

R R T x

NoSupport - control call not supported

Entry: A0 - param bl k pointer
Al - DCE pointer
A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust be preserved)

* ok ok ok F

*

R T

NoSuppor t

MOVEM L Al/ D0, - (SP) ; save local work registers
; get base address of board

MOVE. B d& | S ot (A1), DO ; get the slot address

LSL. L #8, D0 ; shift the 4 slot bits into proper position

LSL. L #8, D0

LSL. L #8, D0

R.L #$f 0000000, DO ; Slot space

MOVEA. L Do, Al ; Al = board base address
NoSprt 1 MOVEQ #control Err, DO ; say we don't do this one
NoSpr t Done MOVEM L (SP) +, A1/ DO ; restore local registers

MOVEM L (SP) +, AD/ A4l DA ; restore registers

BRA S Exi t Drvr

R R R R T

Read - read LONG from board menory

Entry: A0 - param bl k pointer
Al - DCE pointer
A2 - cs paraneters (ie. A2 <- csParan(A0)) (nust be preserved)

* ok ok Kk ok ok

R T

Read
MOVEM L A0/ A1/ DO/ D1, - (SP) ; save local work registers
; get base address of board
MOVE. B da | S ot (A1), DO ; get the slot address
LSL. L #8, D0 ; shift the 4 slot bits into proper position
LSL. L #8, D0
LSL. L #8, D0
R.L #$f 0000000, DO ; Slot space
MOVEA. L Do, Al ; Al = board base address
; get address
MOVE. L A2, D0
ADD. L #csAddr, DO
MOVEA. L Do, A0
MOVE. L (A0), DO ; D0 = address on board
ANDI . L #$00f fffff, DO ; mask to 24 bits
MOVE. L Al, DL ; get board base address
ADD. L D1, DO ; add it to the requested address
MOVEA. L Do, A0 ; AD = requested address on board
BSR S NoRead ; get the byte
MOVE. L DO, csVar ( A2) ; Return to caller the requested byte.
ReadGood MOVEQ #nokEr r, DO ; return no error
MOVE. W #ct 1 NoErr, csError (A2)
MOVE. W #st Good, csStat us(A2) ; Default status
R.W #stOnpl t, csStatus(A2) ; flag call conplete
ReadDone MOVEM L (SP) +, A0/ A1/ DO/ DL ; restore local registers
MOVEM L (SP) +, AD/ A4l DA ; restore registers
BRA S Exi t Drvr
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R R R

Wite - wite LONG to board nenory

Entry: A0 - param bl k pointer
Al - DCE pointer
A2 - cs paraneters (ie. A2 <- csParan{A0)) (nust be preserved)

* ok ok % %

*

R R R R T TR

Wite
MOVEM L A0/ A1/ DO/ D1, - (SP) ; save local work registers
; get base address of board
MOVE. B da | Sl ot (A1), DO ; get the slot address
LSL. L #8, D0 ; shift the 4 slot bits into proper position
LSL. L #8, DO
LSL. L #8, DO
CR.L #$f 0000000, DO ; Slot space
MOVEA. L Do, Al ; Al = board base address
; get address
MOVE. L A2, DO
ADD. L #csAddr, DO
MOVEA. L Do, A0
MOVE. L (A0), DO ; D0 = address on board
ANDI . L #$00f fffff, DO ; mask to 24 bits
MOVE. L Al, D1 ; get board base address
ADD. L D1, DO ; add it to the requested address
MOVEA. L 0o, A0 ; A0 = requested address on board
MOVE. L csVar (A2), DO ; DO contains the LONGto be witten
BSR S NoWite ; wite the byte
Wit eGood MOVEQ #nokrr, DO ; return no error
MOVE. W #ct | NoErr, csError (A2)
MOVE. W #st Good, csStat us(A2) ; Default status
R. W #stOnpl t, csStatus(A2) ; flag call conplete
Wi t eDone MOVEM L (SP) +, A0/ A1/ DO/ DL ; restore |ocal registers
MOVEM L (SP) +, A0/ A4l DA ; restore registers
BRA Exi t Drvr

R R ]

: NoRead - reads a LONG froma NUBUS card

: Enter: AD - pointer to address in 32-bit address space
: Uses: no other registers

* Exit: DO - the long word read

*

R ]

NbRead
MOVEM L D1, - (SP) ; save work register
MOVE. L true32b, D0 ; set 32-bit node
_SnapMUMode
MOVE. L (A0), D1 ; Get val ue specified
MOVE. L fal se32b, DO
_SnapMUMbde ; back to 24-bit node
MOVE. L D1, DO ; return val ue
MOVEM L (SP) +, DL ; restore work register
RTS

R R R R R T

NoWite - wites a LONGto a NUBUS card

Enter: AD - pointer to address in 32-bit address space
DO - the long word to wite

* ok ok ko ok

Uses: no other registers

*
RS S SRS S S S SRS SR SRS E RS EEESE RS RS RE R SRR SRR RS SRR R RS R R R SRR R R SRR SRR R R EEEEEEEEEEES
NoWite

MOVEM L D1, - (SP) ; save work registers
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MOVE. L

MOVE. L

_ SuapMMode

MOVE. L

MOVE. L

_ SuapMMode

MOVE. L

RTS

Do, D1

true32b, D0

DL, (A0)

fal se32b, DO

D1, DO
(SP)+, DL

32

save value in DL

set 32-bit node

wite val ue specified

back to 24-bit node

restore entry val ue
restore work register
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MC680xx Assenbl er - Ver

Page 1

Copyri ght Apple Computer,

Loc F Obj ect Code

1984-1991

M Source Statement

* File dio96rom a

*{Copyright © 1994 by fishcanp engineering. All

MACHI NE
STRI NG
PRI NT

12-Jun-94

rights reserved.}

MC68020
C
ON

hokkkkkkhkkkkkkkkkkkkkkkkkkkk ok kkkkkkkkkkkkkkkkkkkk ok kkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkk k kk Kk k &

* Begi n decl arati on ROM

hkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ok kkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkk k k ok k ok &

00000
00000
00000
00000
00000
00000
00000

di 096Decl Rom

MAI'N

32768 ; XILINX configuration code is below this

P R R R R e E]

00000
00000

*

Directory

P R R R E R T EY

00000
sResourc
00000
00004
sResourc
00004
00008
00008
0000C
0000C

e
0100 oooC

e
8000 0084
FFOO 0000

_sRsrcDir

OSLst Entry sRsrc_Board, _sRsrc_Board ; References the Board
DC. L (sRsrc_Boar d<<24) ++((_sRsrc_Boar d- *) ** $00FFFFFF)
OSLst Entry sRsrc_di 096, _sRsrc_di 096 Ref erences the di 096

DC. L
Dat Lst Entry
DC. L

(sRsrc_di 096<<24) ++((_sRsrc_di 096- *) ** $00FFFFFF)
EndOf Li st, O ; end of the list
(EndOf Li st <<24) +0

P R R R R R R Y

sRsrc_Board Li st

0000C
0000C

*

P R R R R R R R R AR R R Y

0000C
type
0000C
00010
nane
00010
00014
00014
00018
i nf or mat
00018
0001C
0001C
00020
00020
00022
00024
00026
00028
product
0004C
0004C
0004C
0004C

0100 0014

0200 0018
2000 0647

ion list
2400 0034

FFOO 0000
0001
0000
0000

0000
6669736863616D
nanme

_sRsrc_Board

_BoardType

_Boar dName

OSLstEntry

DC. L

OSLstEntry

DC. L

8

OSLstEntry

Dat Lst Entry
L

sRsrc_Type, _BoardType ; References the sResource
(sRsrc_Type<<24) ++((_Boar dType- *) ** $00FFFFFF)
sRsrc_Nane, _Boar dNane ; References the sResource

(sRsrc_Nane<<24) ++( (_Boar dNane- *) ** $00FFFFFF)
Boar dl d, di 096Boar dl d the board Id
(Boar dl d<<24) +di 096Boardl d
Vendor | nf o, _Vendor | nf o ; references the vendor

(Vendor | nf 0<<24) ++( (_Vendor | nf o- *) ** $00FFFFFF)

ndOf Li st, 0 ; end of the list
(EndOf Li st <<24) +0
Cat Boar d ; the Board sResource: <Cat egory>
TypBoard ; <Type>
Dr SwBoar d ; <Dr vr Sw>
Dr HwBoar d ; <Dr vr Hw>

‘fishcanp engi neering NBS-DI 096 card' ; board's official

B R R R R TR

Vendor info record

0004C
0004C

*

B R R R Y

0004C
0004C
00050
| evel
00050
00054
00054
00058
00058
0005C
0005C
00074
0007C
00088
00088
00088

0100 0010

0300 0024
0400 0028
FFOO 0000
6669736863616D

52657620312E30
4E42532D44494F

_VendorInfo

_Vendor | d
_RevLevel
_PartNum

OSLstEntry
DC. L
OSLstEntry

Vendor | d, _Vendor|d ; references the vendor I|d
(Vendor | d<<24) ++((_Vendor | d- *) ** $00FFFFFF)
RevLevel , _RevLevel ; references the revision

DC. L (RevLevel <<24) ++( (_RevLevel - *) ** $00FFFFFF)
OSLst Entry Part Num _Par t Num ; references the part nunber
DC. L (Part Num<<24) ++( (_Part Num *) ** $00FFFFFF)

Dat Lst Ent ry
DC L

DC. L
DC. L
DC. L

EndOf Li st, O
(EndOf Li st <<24) +0

; end of the list

‘fishcanp engineering' ; the vendor id
'Rev 1.0 ; the revision |evel
' NBS- DI 096" ; the part nunber

P R R R R R R

NBS-DIO96 Manual
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Page 2
Copyright Apple Computer, Inc. 1984-1991

Loc F Obj ect Code Addr M Source Statenent

00088 * sRsrc_di 096
00088

I T TTOOOTTTTTOOOOTTTTTTCLGIGTTTTTT'T'''&— =
00088 _sRsrc_dio96 OSLstEntry sRsrc_Type, _di 096Type ; references the sResource
type
00088 0100 0014 1 DC. L (sRsrc_Type<<24) ++((_di 096Type- *) ** $00FFFFFF)
0008C OSLst Entry sRsrc_Nane, _di 096Nane ; references the sResource

name
0008C 0200 0018 1 DC. L (sRsrc_Name<<24) ++( ( _di 096Nane- *) * * $00FFFFFF)

00090 OSLst Entry sRsrc_DrvrDir, _dio96DrvrDir ; references the driver
directory

00090 0400 0034 1 DC. L (sRsrc_DrvrDir<<24)++((_di 096DrvrDir-*)**$00FFFFFF)

00094 Dat Lst Entry sRsrc_HwWDevld, 1 ; the hardware device Id
00094 0800 0001 1 DC. L (sRsrc_HWDevl d<<24) +1

00098 Dat Lst Entry EndOf Li st, O ; end of the list

00098 FFOO 0000 1 DC. L (EndCOf Li st <<24) +0

0009C

0009C 0006 _di 096Type
0009E 0003

DC. Cat Conmmruni cat i on ; di 096 sResource: <Cat egory>
DC.
000A0 0101 DC.
DC.
DC.

TypParal | el ; <Type>
Dr SwFi shcanpEngr ) <Dr vr Sw>
000A2 0101 Dr HWMNBS_DI 096 ; <Dr vr Hw>
000A4
000A4 6469676974616C _di 096Name
000C4
oooc4
kK KK KK R R K KR K KR K KK R R R R R K KK R R K R R R R R K K R K R R R R K R R K K K R R KK R K K K K
000C4 * driver directory
oooc4

hokkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk k k k Kk k &

-3 3

" digital 96_fi shcanp_NBS- DI 096’

oooc4 _di096DrvrDir OSLstEntry sMac0S68020, _sMac0S68020 ; references the Macintosh-0OS
68020

0ooc4 0200 0008 1 DC. L (sMac0S68020<<24) ++( (_sMac0sS68020- *) * * $00FFFFFF)

000C8 Dat Lst Entry EndOf Li st, O ; end of the list

000C8 FFOO 0000 1 DC. L (EndCf Li st <<24) +0

000CC ; Driver-1 (68020)

000CC 0000 021C _sMac0S68020 DC. L _End020Dr vr - _sMac0sS68020 ; the physical block size
000D0 | NCLUDE ' di 096drvr. a’ ; the header/code

000D0 * Version 1.0 15 April, 1994

000D0 * File dio96drvr.a
000D0 *{Copyright © 1989-1994 by fishcanp engineering. All rights reserved.}

000D0 BLANKS ON
000D0 STRI NG ASI' S

000D0

Kk K kR Kk K Kk R Kk K Kk K kR K Kk R Kk K Kk R Kk K Kk R Kk K Kk R Kk K K Kk R Kk K K Rk R Kk K K Kk R Kk K K Kk R Kk K Rk R Kk K K K Kk
000D0 * local vars, definitions etc.
000D0

R R R R R R s

Wite the specified LONG 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 would be $f9000000.

Cal | : Al - board base address

Regi sters affected: None

o
o
o
8

000D0 MACRO
000D0 MNite &Addr ess, &Dat a
000D0 MOVEM L DO/ A0, - ( SP) ; save work registers

000D0 MOVE. L ; from board base address

Al, DO
000D0 ADD. L #&Addr ess, DO ; add to where byte will go
000D0 MOVEA. L DO, A0 ; A0 has address
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3.3.1

Copyright Apple Computer, Inc. 1984-1991

Loc F Obj ect Code

Addr M Source Statenent

MOVE. L
BSR

MOVEM L
ENDM

#&Dat a, DO
NbWite

(SP) +, DO/ AD

12-Jun-94

; set data

; restore registers

P R R R e R

di 096 driver header

000D0
000D0

*

P R R R R e T

000D0
000D0 4400
000D2 0000 0000 0000

000E2 092E46635F6469

000EC 0000 OOEC
000EC 0000

000EE

di 096Dr vr

; Entry point offset

di 096Titl e

ctl, needsl ock
not used but required val ues

open
no prinme
control

no status

; driver nane

force alignnment

DC. W $4400
DC. W 0,0,0

table
DC. W di 0960pen-di 096Dr vr
DC. W di 096Dr vr - di 096Dr vr
DC. W di 096Ct | - di 096Dr vr
DC. W di 096Dr vr - di 096Dr vr
DC. W di 096Cl ose-di 096Drvr; close
STRI NG Pascal
DC. B '. Fc_di 096’
STRI NG ASI S
ALI GN 2
DC. W 0

version - 0

R R R R R R E R

000EE
000EE
000EE
000EE
000EE
000EE
000EE
000EE
000EE
000EE
000EE
000EE

* di 0960pen initializes registers,
*

Entry:

*
*
*
* Local s:
*
*
*
*
*

A0 - param bl k pointer
Al - DCE pointer

A0 - tenporary

Al - board base address

A2 - Saved param bl ock pointer
A3 - Saved DCE pointer

DO - tenporary

D1 - tenporary

EE R R R R Y

; save registers

000EE

000EE

000EE 2448
000FO0 2649
000F2

000F2

000F2

000F2 102B 0028
000F6 E188
000F8 E188
000FA  E188
000FC 0080 FOOO 0000
00102 2240
00104

00104

00104 48E7 8080
00108

NBS-DIO96 Manual

di 0960pen

MOVE. L
MOVE. L

A0, A2
Al, A3

; get base address of board

S

MOVE. B
LSL. L
LSL. L
LSL. L
ORI. L
MOVEA. L

MNite
MOVEM L

dct 1 Sl ot (A3), DO
#8, DO

#8, DO

#8, DO

#$f 0000000, DO
Do, A1

cntrl RegAddr, 0
DO/ A0, - (SP)

36

sets | NPUT node.

hokkkkhhkhkhkhkhkkkkk

A2 <- param bl ock pointer
A3 <- DCE pointer

get the slot address
shift the 4 slot bits into proper

Sl ot space
Al = board base address

make sure the data direction regi
save work registers

position

ster bits
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Copyright Apple Computer, Inc.

Loc F Obj ect Code

00108 2009
0010A 0680
00110 2040
00112 G 7000
00114 6100
00118
00118 4CDF
0011C
strobe
0011C
0011C
0011C  48E7
00120
00120 2009
00122 0680
00128 2040
0012A G 7000
0012C 6100
00130
00130 4CDF
00134
00134 48E7
00138
00138 2009
0013A G 5880
0013C 2040
0013E G 7000

00140 6100
00144
00144 4CDF
00148

00148 48E7
0014C

0014C 2009
0014E G 5080
00150 2040
00152 G 7000
00154 6100
00158

00158 4CDF
0015C

0015C G 426A
00160 7000

00162 6006
00164
00164
00164 357C
0016A
0016A  4E75
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C

0000 000C

01B6
0101

8080

0000 0000

019E
0101
8080

018A
0101
8080

0176
0101
0010

FFE9 0010

3.3.1

Addr

002CC

002cC

002CC

002CC

0016A

12-Jun-94

from board base address
add to where byte will go
A0 has address

set data

restore registers

are set for INPUT and the |atch data

di sable bits are cleared.
default output data for port
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers
default output data for port
save work registers

from board base address
add to where byte will go
A0 has address

set data

restore registers

default output data for port
save work registers

from board base address

add to where byte will go
A0 has address

set data

restore registers

flag no error

couldn't open driver

return

hokkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkkkk k k ok k ok k& % & %

0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C
0016C

1984-1991
M Source Statement
1 MOVE. L Al, DO
1 ADD. L #cntr| RegAddr, DO
1 MOVEA. L , AO
1 MOVE. L #0, DO
1 BSR NoW i te
1
1 MOVEM L (SP) +, DO/ AO
MNite dat aReglAddr, 0
1 MOVEM L DO/ A0, - ( SP)
1
1 MOVE. L Al, DO
1 ADD. L #dat aRegl1Addr, DO
1 MOVEA. L DO, A0
1 MOVE. L #0, DO
1 BSR NoWite
1
1 MOVEM L (SP) +, DO/ AO
MNite dat aReg2Addr, 0
1 MOVEM L DO/ A0, - ( SP)
1
1 MOVE. L Al, DO
1 ADD. L #dat aReg2Addr, DO
1 MOVEA. L DO, A0
1 MOVE. L #0, DO
1 BSR NbWite
1
1 MOVEM L (SP) +, DO/ AO
MNite dat aReg3Addr, 0
1 MOVEM L DO/ A0, - ( SP)
1
1 MOVE. L Al, DO
1 ADD. L #dat aReg3Addr, DO
1 MOVEA. L DO, A0
1 MOVE. L #0, DO
1 BSR NoWite
1
1 MOVEM L (SP) +, DO/ AD
MOVE. W #noErr, i oResul t (A2)
MOVEQ #noErr, DO;
BRA. S EndOpen
,error exit
QpError MOVE. W #openErr, i oResul t (A2) ;
EndOpen RTS
* di 096Cl ose - sinply exit
*

A0 - param bl k pointer
Al - DCE pointer

A0 - tenporary

Al - board base address

A2 - Saved param bl ock pointer
A3 - Saved DCE pointer

DO - temporary

DO - error

P R R R e e E L)

0016C

NBS-DIO96 Manual

* Entry:
*

*

* Local s:
*

*

*

*

*

* Ret urn:
di 096Cl ose

37

A

B

c
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12-Jun-94

Copyright Apple Computer, Inc. 1984-1991
Loc F Obj ect Code Addr M Source Statenent
0016C 2448 MOVE. L A0, A2 ; A2 <- param bl ock pointer
0016E 2649 MOVE. L Al, A3 ; A3 <- DCE pointer
00170
00170
00170 ; get base address of board
00170 102B 0028 MOVE. B dCt| Sl ot (A3), DO ; get the slot address
00174 E188 LSL. L #8, DO ; shift the 4 slot bits into proper position
00176 E188 LSL. L #8, DO
00178 E188 LSL. L #8, DO
0017A 0080 FOOO 0000 ORI . L #$f 0000000, DO ; Slot space
00180 2240 MOVEA. L DO, Al ; Al = board base address
00182
00182 ;
00182 ; do nothing, and exit
00182 ;
00182
00182 7000 MOVEQ #noErr, DO ; get error into DO
00184 4E75 RTS ; return to caller
00186
00186
00186
00186
00186
00186
Kk k ok kR A Kk kK k kR K Kk ok k kR Kk ok kk kK Kk ok ok kk kK Kk k ok kK K Kk k ok kR R Kk k ok k kR Rk ok k ok kA Kk kK kK Kk kK kK Kk
00186 * di 096Ct1 control call handler. 3 different calls:
00186 *
00186 * (1) Killlo
00186 * (25) Read;
00186 * (26) Wite;
00186 *
00186 * Entry A0 - param bl k pointer
00186 * Al - DCE pointer
00186 *
00186 * Uses A2 - cs paraneters (ie. A2 <- csParam(AO0)) (nust be preserved)
00186 * A3 - scratch ( doesn't need to be preserved )
00186 * A4 - scratch ( nust be preserved )
00186 * DO-D3 - scratch ( doesn't need to be preserved )
00186 *
00186 * Exit: DO - error code
00186 *
00186
Kk k ok kR A Kk kK kR A Kk ok kk kK Kk ok ok kK K Kk ok ok k kK K Kk kK kR K Kk k ok kR kA Kk k ok k kKK Kk ok ok kk kA Kk kK kK Kk kK kK Kk
00186 ; decode the requested call
00186 di 096Ct |
00186 48E7 0888 MOVEM L A0/ A4/ D4, - (SP) ; save work registers (A0 is saved
0018A ; because it is used by ExitDrvr)
0018A
0018A
0018A 3028 001A MOVE. W csCode( A0), DO ; get the opcode
0018E 2468 001C MOVE. L csPar an( A0) , A2 ; A2 <- Ptr to control paraneters
00192
00192 0C40 001A CWP. W #26, DO ; | F csCode NOT IN [0..26] THEN
00196 6240 001D8 BHI . S Ct| Bad ; error, csCode out of bounds
00198 E348 LSL. W #1, DO ; Adjust csCode to be an index into the table
0019A  303B 0006 001A2 MOVE. W Ct| JunpThl (PC, DO. W, DO; Cet the relative offset to the routine
0019E  4EFB 0002 001A2 JwP Ct| JunpThl (PC, DO. W ; GOTO the proper routine
001A2
001A2 0054 Ct| JunpThl DC. W NoSupport-Ctl JunpTbl ; no support 0
001A4 003A DC. W Ct| Good- Ct | JunpTbl ; Killlo 1
001A6 0054 DC. W NoSupport-Ctl JunpTbl ; no support 2
001A8 0054 DC. W NoSupport-Ctl JunpTbl ; no support 3
001AA 0054 DC. W NoSupport-Ctl JunpTbl ; no support 4
001AC 0054 DC. W NoSupport-Ctl JunpTbl ; no support 5
001AE 0054 DC. W NoSupport-Ctl JunpTbl ; no support 6
001B0 0054 DC. W NoSupport-Ctl JunpTbl ; no support 7
001B2 0054 DC. W NoSupport-Ctl JunpTbl ; no support 8
001B4 0054 DC. W NoSupport-Ctl JunpTbl ; no support 9
001B6 0054 DC. W NoSupport-Ctl JunpTbl ; no support 10
001B8 0054 DC. W NoSupport-Ctl JunpTbl ; no support 11
001BA 0054 DC. W NoSupport-Ctl JunpThl ; no support 12
001BC 0054 DC. W NoSupport-Ctl JunpTbl ; no support 13
001BE 0054 DC. W NoSupport-Ctl JunpTbl ; no support 14
001CO 0054 DC. W NoSupport-Ctl JunpTbl ; no support 15
001C2 0054 DC. W NoSupport-Ctl JunpTbl ; no support 16
0014 0054 DC. W NoSupport-CtlJunpTbl ; no support 17
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Page

Copyri ght Apple Computer,

Loc

001C6
001C8
001CA
0o1cC

001D8
001DA
001DC
001DC
001DE
001DE
001E2
001E4
001E4
001E6
001E6
001E6
001E6
001E6
001E6

Ver 3.3.1
6
Inc. 1984-1991

F Obj ect Code Addr M Source Statenent
0054
0054
0054
0054
0054
0054
0054
0076
00C2

NoSupport-Ctl JunpThbl
NoSupport-Ctl JunpTbl
NoSupport-Ctl JunpTbl
NoSupport-Ctl JunpThbl
NoSupport-Ctl JunpTbl
NoSupport-Ct| JunpTbl
NoSupport-Ctl JunpThbl
Read- Ct | JunpTbl
Wite-Ctl JumpThl

883338883
sssssssss

70EF Ct| Bad

6002

#control Err, DO
Ct| Done

8
8

001DE

2

7000 Ct | Good #noErr, DO
(SP) +, A0/ A4/ D4
Exi t Drvr

4CDF 1110 Ct | Done

6002 001E6

555 2

4E71

12-Jun-94

no
no
no
no

; support
" no

support
support
support
support
no support
no support
Read byte from board menory
Wite byte from board menory

; say we don't do this one
; and return

, return no error

; restore registers

hokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkk ok k ko k ok k k% & %

001E6
001E6

*

Exit fromcontrol calls

hokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kk ok kkkkkk ok ok kkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk k ok ok k ok k k% & %

001E6
001E6
001EC
001EE
001FO0
001FO0
001F4
001F6
001F6
001F6
001F6
001F6
001F6

0828 0009 0006 Exi t Drvr
6702

4E75

BTST
BEQ S
RTS

001FO0 Gol ODone

2078 08FC
4EDO

Gol ODone MOVE. L

JWP

J1 ODone, AO
(A0)

#NoQueueBi t, i oTr ap( A0) ;

no queue bit set ?
=> no, not immediate
; otherw se,

; get | ODone address
; invoke it

PR R R R AR R s

001F6
001F6
001F6
001F6
001F6
001F6
001F6

*

NoSupport - control call not supported
A0 -
Al -

A2 -

Entry: param bl k poi nter

DCE poi nter

cs paraneters (ie. A2 <-

*
*
*
*

csParam(AO)) (nust be preserved)

PR R R R R R R g

001F6
001F6
001FA
001FA
001FA
001FE
00200
00202
00204
0020A
0020C
0020C
0020E
0020E
00212
00216
00218
00218
00218
00218
00218
00218
00218
00218
00218

NoSupport
48E7 8040 MOVEM L Al/ DO, - (SP) ;
rd
dcCt1 Sl ot (A1), DO ;
#8, DO ;
#8, DO
#8, DO
#$f 0000000, DO ;
Do, Al ;

; get base address of boa
1029 0028 MOVE. B
E188
E188
E188
0080 FOOO 0000
2240

LSL. L
LSL. L
LSL. L
ORl. L
MOVEA. L
70EF NoSprt1 MOVEQ #control Err, DO ;
4CDF 0201
4CDF 1110
60CE

NoSpr t Done MOVEM L
MOVEM L

BRA. S

(SP) +, Al/ DO ;
(SP) +, A0/ A4/ D4 :

001E6 Exi t Drvr

save | ocal work registers

get the slot address
shift the 4 slot bits into proper

Sl ot space
Al = board base address
say we don't do this one

restore local registers
restore registers

hokkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkkkk k ok ok k ok k& % & %

00218
00218

NBS-DIO96 Manual

*

Read - read LONG from board nenory

39

25
26

it was an i medi ate call

posi tion
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Loc F Obj ect Code Addr M Source Statenent
00218 * Entry: A0 - param bl k pointer
00218 * Al - DCE pointer
00218 * A2 - cs paranmeters (ie. A2 <- csParan(A0)) (must be preserved)
00218 *
00218
PN T TTTOTTTTTTTTTOTTTTTTTh''TTmzsyvn
00218 Read
00218 48E7 COCO MOVEM L A0/ A1/ DO/ D1, - ( SP) ; save local work registers
0021C
0021C ; get base address of board
0021C 1029 0028 MOVE. B dCt| Sl ot (A1), DO ; get the slot address
00220 E188 LSL. L #8, DO ; shift the 4 slot bits into proper position
00222 E188 LSL. L #8, DO
00224 E188 LSL. L #8, DO
00226 0080 FOOO 0000 ORI . L #$f 0000000, DO ; Slot space
0022C 2240 MOVEA. L Do, Al ; Al = board base address
0022E
0022E ; get address
0022E  200A MOVE. L A2, DO
00230 0680 0000 000C ADD. L #csAddr, DO
00236 2040 MOVEA. L DO, A0
00238 2010 MOVE. L (A0), DO ; DO = address on board
0023A 0280 OOFF FFFF ANDI . L #$00ffffff, DO ; mask to 24 bits
00240 2209 MOVE. L Al, D1 ; get board base address
00242 D081 ADD. L D1, DO ; add it to the requested address
00244 2040 MOVEA. L DO, A0 ; A0 = requested address on board
00246 616A 002B2 BSR. S NbRead ; get the byte
00248 2480 MOVE. L DO, csVar ( A2) ; Return to caller the requested byte.
0024A
0024A 7000 ReadGood MOVEQ #noErr, DO ; return no error
0024C G 426A 000A MOVE. W #ct | NoErr, csError (A2)
00250 G 426A 0008 MOVE. W #st Good, csSt at us(A2) ; Default status
00254 006A 0100 0008 Rl . W #stCnplt, csStatus(A2) ; flag call conplete
0025A
0025A  4CDF 0303 ReadDone MOVEM L ( SP) +, A0/ A1/ DO/ D1 ; restore local registers
0025E  4CDF 1110 MOVEM L (SP) +, A0/ A4/ D4 ; restore registers
00262 6082 001E6 BRA. S EXi t Drvr
00264
00264
00264
00264
00264
Kk ok ok kR R Kk kK k kK K Kk k ok kK R Kk kK kK Kk ok kk kK K Kk kK kR K Kk k ok kR kR Kk k ok k kR Rk ok ok kk kK Kk kK kK Kk Kk kK Kk
00264 * Wite - wite LONG to board nmenory
00264 *
00264 * Entry: A0 - param bl k pointer
00264 * Al - DCE pointer
00264 * A2 - cs paranmeters (ie. A2 <- csParan(A0)) (must be preserved)
00264 *
00264
A T TOOTTOOOOTTTTOOTTOTTTTTTOOCTTTTTT'T'''mmsr
00264 Wite
00264 48E7 COCO MOVEM L A0/ A1/ DO/ D1, - (SP) ; save local work registers
00268
00268 ; get base address of board
00268 1029 0028 MOVE. B dCt| Sl ot (A1), DO ; get the slot address
0026C E188 LSL. L #8, DO ; shift the 4 slot bits into proper position
0026E  E188 LSL. L #8, DO
00270 E188 LSL. L #8, DO
00272 0080 FOOO 0000 ORI . L #$f 0000000, DO ; Slot space
00278 2240 MOVEA. L Do, Al ; Al = board base address
0027A
0027A ; get address
0027A  200A MOVE. L A2, DO
0027C 0680 0000 00OC ADD. L #csAddr, DO
00282 2040 MOVEA. L DO, A0
00284 2010 MOVE. L (A0), DO ; DO = address on board
00286 0280 OOFF FFFF ANDI . L #$00ffffff, DO ; mask to 24 bits
0028C 2209 MOVE. L Al, D1 ; get board base address
0028E D081 ADD. L D1, DO ; add it to the requested address
00290 2040 MOVEA. L DO, A0 ; A0 = requested address on board
00292 2012 MOVE. L csVar (A2) , DO ; DO contains the LONG to be witten
00294 6136 002cC BSR S NbWite ; wite the byte
00296
00296 7000 Wit eGood MOVEQ #noErr, DO ; return no error
00298 G 426A 000A MOVE. W #ct | NoErr, csError (A2)
0029C G 426A 0008 MOVE. W #st Good, csStat us(A2) ; Default status
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Loc F Obj ect Code Addr M Source Statenent

002A0 006A 0100 0008 ORI . W
002A6

002A6 4CDF 0303 MOVEM L
002AA  4CDF 1110 MOVEM L
002AE 6000 FF36 001E6 BRA
002B2

002B2

002B2

002B2

002B2

002B2

002B2

W iteDone
Exi t Drvr

(SP) +, AO/ AL/ DO/ D1
(SP) +, A/ A4/ D4

#st Cnpl t, csSt at us(A2) ;

12-Jun-94

flag call conplete

restore |ocal registers
restore registers

P R R R R R R R R

002B2 *
002B2
002B2
002B2
002B2
002B2
002B2
002B2
002B2

Uses: no other registers

* Ok ok k ok Kk

NbRead - reads a LONG from a NUBUS card

Exit: DO - the long word read

Enter: A0 - pointer to address in 32-bit address space

hokkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkk k k ok k ok k& % & %

002B2 NbRead
002B2 48E7 4000 D1, - (SP)
002B6

002B6 2038 0001 MOVE. L true32b, DO
002BA  AO5D _SwapMVUMbde

MOVEM L

002BC 2210 MOVE. L (A0), D1
002BE 2038 0000 MOVE. L f al se32b, DO
002C2  AO5D _SwapMVUMbde

002C4 2001 MOVE. L D1, DO
002C6  4CDF 0002 MOVEM L (SP)+, DL
002CA  4E75 RTS

save work register

set 32-bit node
Get val ue specified
back to 24-bit npde

return val ue .
restore work register

P R R R R R R R AR R

002CC *

Uses: no other registers

o
o
§
* ok ok ko ok

NbWite - wites a LONG to a NUBUS card

Enter: A0 - pointer to address in 32-bit address space
DO - the long word to wite

P R R R R R R R AR R

002CC NbW i te

002CC  48E7 4000 MOVEM L D1, - (SP)

002D0 2200 MOVE. L DO, D1

00202 2038 0001 MOVE. L true32b, DO
002D6  AO5D _SwapMVUNbde
00208 2081 MOVE. L D1, ( AD)

002DA 2038 0000 MOVE. L fal se32b, DO
002DE  AO05D _SwapMVUMbde

002EOQ 2001 MOVE. L D1, DO

002E2  4CDF 0002 MOVEM L (SP)+, D1
002E6  4E75 RTS

002E8 0000 02E8 _End020Dr vr EQU *
002E8 STRI NG C
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save work registers
save value in D1

set 32-bit npde
wite value specified
back to 24-bit npde

restore entry val ue
restore work register

the end of the driver
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Page 9
Copyright Apple Computer, Inc. 1984-1991
Loc F Obj ect Code Addr M Source Statenent
002E8
002E8 0000 7FEC ORG ROWVSI ze- f hBl ockSi ze
07FEC
07FEC
T T T
07FEC * format/ header bl ock
07FEC
T T
07FEC  OOFF 8014 DC. L (_sRsrcDir-*)**$00ffffff ; offset to sResource directory
07FFO0 0000 8000 DC. L ROMSI ze ; length of declaration data
07FF4 0000 0000 DC. L ; CRC (Patched by crcPatch, an MPWtool
07FF8 01 DC. B Rev1 ; revision level
07FF9 01 DC. B Appl eFor mat ; format
07FFA 5A93 2BC7 DC. L TestPattern ; test pattern
07FFE 00 DC. B 0 ; Reserved byte (nust be zero)
07FFF 78 DC. B $78 ; Byte lanes: 0111 1000 (bytel ane 3)
08000
08000
08000 ENDMAI N

El apsed tinme: 3.06 seconds.

Assenbly conplete - no errors found. 8142 lines.
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