Inside Macintosh

Controlling the Disk State-Control Lines

The IWM contains registers that can be used by the software to control the state-control lines
leading out to the disk. By reading or writing certain memory locations, you can turn these state-
control lines on or off. Other locations set various IWM internal states. The locations are given
in the following table as offsets from the constant dBase, the base address of the IWM; this base
address is also available in a global variable named IWM. The IWM is on the lower byte of the
data bus, so use odd-addressed byte accesses only.

Location to Location to

IWM line turn line on turn line off
Disk state-control lines:

CA0 dBase+phOH dBase+phOL

CAl dBase+phl1H dBase+phlL

CA2 dBase+ph2H dBase+ph2L

LSTRB dBase+ph3H dBase+ph3L
Disk enable line:

ENABLE dBase+motorOn dBase+motorOff
IWM internal states:

SELECT dBase+extDrive dBase-+intDrive

Q6 dBase+q6H dBase+q6L

Q7 dBase+q7H dBase+q7L

To turn one of the lines on or off, do any kind of memory byte access (read or write) to the
respective location.

The CAO, CA1l, and CA2 lines are used along with the SEL line from the VIA to select from
among the registers and data signals in the disk drive. The LSTRB line is used when writing
control information to the disk registers (as described below), and the ENABLE line enables the
selected disk drive. SELECT is an IWM internal line that chooses which disk drive can be
enabled: On selects the external drive, and off selects the internal drive. The Q6 and Q7 lines are
used to set up the internal state of the IWM ror reading disk register information, as well as for
reading or writing actual disk-storage data.

You can read information from several registers in the disk drive to find out whether the disk is
locked, whether a disk is in the drive, whether the head is at track 0, how many heads the drive
has, and whether there's a drive connected at all. In turn, you can write to some of these
registers to step the head, turn the motor on or off, and eject the disk.

Reading from the Disk Registers

Before you can read from any of the disk registers, you must set up the state of the IWM so that%
can pass the data through to the MC68000's memory space where you'll be able to read it. TQ g
that, you must first turn off Q7 by reading or writing dBase+q7L. Then turn on Q6 by accessiig
dBase+q6H. After that, the IWM will be able to pass data from the disk's RD/SENSE line
through to you.
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Once you've set up the IWM for disk register access, you must next select which register you
want to read. To read one of the disk registers, first enable the drive you want to use (by
accessing dBase+intDrive or dBase+extDrive and then dBase+motorOn) and make sure LSTRB
is low. Then set CAQ, CA1, CA2, and SEL to address the register you want. Once this is done,
you can read the disk register data bit in the high-order bit of dBase+q7L. After you've read the
data, you may read another disk register by again setting the proper values in CAQ, CA1, CA2,
and SEL, and then reading dBase+q7L.

Warning: When you're finished reading data from the disk registers, it's important to
leave the IWM in a state that the Disk Driver will recognize. To be sure it's in a valid logic
state, always turn Q6 back off (by accessing dBase+q6L) after you've finished reading the

disk registers.

The following table shows how you must set the disk state-control lines to read from the various
disk registers and data signals:

State-control lines Register
CA2 CA1 CA0 SEL addressed Information in register
0 0 0 0 DIRTN Head step direction
0 0 0 1 CSTIN Disk in place
0 0 1 0 STEP Disk head stepping
0 0 1 1 WRTPRT Disk locked
0 1 0 0 MOTORON Disk motor running
0 1 0 1 TKO Head at track 0
0 1 1 1 TACH Tachometer
1 0 0 0 RDDATAOQ Read data, lower head
1 0 0 1 RDDATA1 Read data, upper head
1 1 0 0 SIDES Single- or double-sided drive
1 1 1 1 DRVIN Drive installed

Writing to the Disk Registers

To write to a disk register, first be sure that LSTRB is off, then turn on CAQ and CA1. Next, set
SEL to 0. Set CAO and CAL1 to the proper values from the table below, then set CA2 to the value
you want to write to the disk register. Hold LSTRB high for at least one psec but not more than
one msec (unless you're ejecting a disk) and bring it low again. Be sure that you don't change
SAO-CAZ or SEL while LSTRB is high, and that CAQ and CA1 are set high before changing

EL.

The following table shows how you must set the disk state-control lines to write to the various
disk registers:

Control lines Register
CA1 CA0 SEL addressed Register function
0 0 0 DIRTN Set stepping direction
0 1 0 STEP Step disk head one track
1 0 0 MOTORON Turn on/off disk motor
1 1 0 EJECT Eject the disk
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Explanations of the Disk Registers

The information written to or read from the various disk registers can be interpreted as follows:

= The DIRTN signal sets the direction of subsequent head stepping: O causes steps to go
toward the inside track (track 79), 1 causes them to go toward the outside track (track 0).

m CSTIN is O only when a disk is in the drive.

= Setting STEP to O steps the head one full track in the direction last set by DIRTN. When
the step is complete (about 12 msec), the disk drive sets STEP back to 1, and then you can
step again.

m WRTPRT is O whenever the disk is locked. Do not write to a disk unless WRTPRT is 1.

a1 MOTORON controls the state of the disk motor: O turns on the motor, and 1 turns it off.
The motor will run only if the drive is enabled and a disk is in place; otherwise, writing to
this line will have no effect.

m TKO goes to 0 only if the head is at track 0. This is valid beginning 12 msec after the step
that puts it at track 0.

m Writing 1 to EJECT ejects the disk from the drive. To eject a disk, you must hold LSTRB
high for at least 1/2 second.

= The current disk speed is available as a pulse train on TACH. The TACH line produces 60
pulses for each rotation of the drive motor. The disk motor speed is controlled by the ASG
as it reads the disk speed RAM buffer.

m RDDATAO and RDDATALI carry the instantaneous data from the disk head.
m SIDES is always O on single-sided drives and 1 on double-sided drives.

= DRVIN is always 0 if the selected disk drive is physically connected to the Macintosh,
otherwise it floats to 1.

THE REAL-TIME CLOCK

The Macintosh real-time clock is a custom chip whose interface lines are available through the
VIA. The clock contains a four-byte counter that's incremented once each second, as well asa
line that can be used by the VIA to generate an interrupt once each second. It also contains 20
bytes of RAM that are powered by a battery when the Macintosh is turned off. These RAM
bytes, called parameter RAM, contain important data that needs to be preserved even when the
system power is not available. The Operating System maintains a copy of parameter RAM that |
you can access in low memory. To find out how to use the values in parameter RAM, see chaptef
13 of Volume II
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