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Figure 7-8 Drive Error Register

In addition to the setting of the SKI bit (Message B0:T10) in the RKER register, the occurrence of any
one of these faults allows the CDA bit (bit 14) to be set in the RKDS register, the Attention signal to be
asserted for the RKAS/OF register, the DSC bit (Message A0:T14) to be set in the RKMR?2 register,
and the Fault bit (Message B0:T7) to be set for the RKMR3 register.

Nonexecutable Function (NXF) - Bit 2 - Nonexecutable Function is a read-only bit that is set (Message
BO0:T8) to indicate that a Seek command or a Write Gate signal has been received by the selected drive
while Volume Valid was reset. The occurrence of this fault allows the CDA bit (bit 14) to be set in
RKDS, the Attention signal to be asserted for RKAS/OF, the DSC bit to be set in RKMR2, and the
Fault bit to be set in RKMR3.

Control-to-Drive Parity Error (DRPAR) - Bit 3 - Control-to-Drive Parity Error is a read-only bit that
is set (Message B0:T9) to indicate that the drive detected a parity error on a controller-to-drive mes-
sage transmission. The occurrence of this fault allows the CDA bit (bit 14) to be set in RKDS, the
Attention signal to be asserted for RKAS/OF, the DSC bit to be set in RKMR2, and the Fault bit to
be set in RKMR3.

Format Error (FMTE) - Bit 4 - Format Error is a read-only bit that is set when the format status bit
(Message A0:T9) returned from the selected drive does not compare with the CFMT bit (bit 12) in
RKCSI.

Drive-Type Error (DTYE) - Bit 5 - Drive-Type Error is a read-only bit that is set when the drive-type
status bit (Message A0:T8) returned from the selected drive does not compare with the CDT bit (bit
10) in RKCS|1 (reset for RK06 or set for RK07).

Error Correction Hard (ECH) - Bit 6 — Error Correction Hard is a read-only bit that is set to indicate
that a data error detected by the Error Correction Code (ECC) logic in the controller cannot be
corrected using ECC.,

Bad Sector Error (BSE) - Bit 7 - Bad Sector Error is a read-only bit that is set to indicate that a data
transfer has been attempted to or from a sector that has at least one of the two Good Sector Flag bits
(Header. Word 2, bits 14 and 15) reset, indicating a bad sector,

Header Vertical Redundancy Check Error (HRVC) - Bit 8 - Header VRC Error is a read-only bit that
is set to indicate that a VRC error has been detected on a sector header during a data transfer. If the
Operation Incomplete (OPI) bit (bit 13) is also set, the sector in which the error occurred cannot be

determined. However, if the OPI bit is reset, the VRC error was detected in the sector currently defined
by the RKDA register (SAO-SA4).

Cylinder Overflow Error (COE) - Bit 9 - Cylinder Overflow Error is a read-only bit that is set to

indicate that the RKWC register is not equal to zero following a data transfer from cylinder 410, (for
RKO06) or 814 (for RK07), track 2,0, and sector 19 or 21,0 (last logical sector).
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Invalid Disk Address Error (IDAE) - Bit i0 - Invalid Disk Address Error is a read-only bit that can be
set via an Invalid Address bit (Message B0:T5) from the drive, or by the controller, to indicate the
following:

1. AnInvalid Address (Message B0O:TS5) bit has been set in the selected drive, indicating that an
invalid cylinder address (4110 through 511,0 for the RKO06 or 815,¢ through 1023, for the
RKO07) and/or an invalid track address (310) has been detected with the receipt of a Seek
command.

In addition to setting the IDAE bit, either of these faults will set the SKI bit in the RKER
register, the CDA bit in the RKDS register (while asserting an Attention signal for
RKAS/OF), the DSC bit in RKMR2, and the Fault bit in RKMR3.

2. The controller detected an illegal desired cylinder (DCO-DC9) value (4110 through 814,0) in
the RKDC register during the initiation of a command, if the drive (as defined by bit 10 of
RKCSI1) is an RK06. These cylinder values are allowed only on the RK07.

3. The controller detected an illegal track address (TAO-TA?2) value (3,0 through 7,¢) in the
RKDA register during the initiation of a command.

Write Lock Error (WLE) - Bit 11 - Write Lock Error is a read-only bit that is set (Message B0:T11) to
indicate that the drive received the assertion of the Write Gate signal when it was in Write Protect
mode. The occurrence of this fault allows the CDA bit to be set in RKDS, the Attention signal to be
asserted for RKAS/OF, the DSC bit to be set in RKMR2, and the Fault bit to be set in RKMR3.

Drive Timing Error (DTE) - Bit 12 - Drive Timing Error is a read-only bit that is set to indicate the
following:

1. The loss of Write Clock by the controller during a write.

2. The loss of encoded read data by the controller during a read.
Operation Incomplete (OPI) - Bit 13 - Operation Incomplete is a read-only bit that is set to indicate
that following the positioning of the heads to a desired cylinder and the reading of 32 headers, the
desired header could not be found. This error can result from any one of the following:

1. Head mispositioning

2. Incorrect head selection

3. Read channel failure

4. Improper pack formatting.
Drive Unsafe (UNS) - Bit 14 - Drive Unsafe is a read-only bit that is set (Message B0:T14) to indicate
that any one of the following Read/Write Unsafe conditions, each of which causes the heads to be

unloaded, has been detected.

1. Sector Error (Message B1:T5) indicates that Write Gate was asserted in the drive in coinci-
dence with the trailing edge of a sector pulse.

2. Write Current/No Write Gate (Message B1:T5) indicates that write current has been de-
tected in the drive without the assertion of Write Gate.



3. Write Gate/No Transitions (Message B1:T6) indicates that the drive received the assertion
of Write Gate while no encoded write data has been received.

4, Head Fault (Message B1:T7) indicates that an electrical imbalance exists in the write signals
that have been fed to the head, which could cause erroneous data to be recorded.

5. Muiltiple Head Select (Message B1:T8) indicates that more than one read/write head has
been selected simultaneously.

6. Index Error (Message B1:T9) indicates that the once-per-revolution index pulse is either
mispositioned or is missing.

7.  Tribit Error (Message B1:T10) indicates that three successive tribits were missing from the
servo track.

8. Servo Signal Error (Message B1:T11) indicates that no signals have been detected from the
servo head.

In addition to the setting of the UNS bit in the RK ER register, the occurrence of any one of these fault
conditions allows the CDA bit to be set in the RKDS register, the Attention signal to be asserted for
the RKAS/OF register, the DSC bit (Message A0:T14) to be set in RKMR2, and the Fault bit (Mes-
sage B0:T7) to be set in RKMR3.

Data Check (DCK) - Bit 15 - Data Check is a read-only bit that is set to indicate that a data error was
detected when the current sector was read.

7.2.8 Attention Summary/Offset Register (RKAS/OF)

The RKAS/OF register (Figure 7-9) can be read or written via program control and as such is used to
store the head offset value required by an Offset command and the current condition of the Attention
signal line that is monitored for each drive.

As/oF | ATN | ATN | ATN | ATN | ATN | ATN | ATN | ATN | OF | OF | oF | oF [ oF | OF | OF | oF
7 | 6 5 4| 3 2 1 )
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Figure 7-9 Attention Summary/Offset Register
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Offset (OF0-OF7) - Bits 0-7 - The Offset field (OF0-OF7) defines both the magnitude (OF0-OF5)
and direction (OF7) of head movement in relation to the centerline of a track. As shown below, each
binary increment of the offset value (excluding OF6) produces a move of 25 microinches (for an RK06)
or 12.5 microinches (for an RK07) in a positive (+) or negative (=) direction. A positive offset (OF7 =
0) provides head motion toward the spindle, while a negative offset (OF7 = 1) provides head motion
away from the spindle. Therefore, an offset value of all zero would leave the heads positioned on the
centerline of a desired cylinder.

NOTE
X = Don’t care.
RK0O6  RKO07
Sign Magnitude : Offset  Offset
OF7 OF6 OF5 OF4 OF3 OF2 OF1 OF0 (uin) (uin)
0 X 0 0 0 0 0 0 0 0
1 X 0 0 0 0 0 0 - 0 0
0 X 0 0 0 0 0 1 +25  +12.5
1 X 0 0 0 0 0 1 =25 =125
0 X 0 0 1 0 0 0 +200 +100
1 X 0 0 1 0 0 0 -200 -100
0 X 0 1 0 0 0 0 +400 +200
1 X 0 1 0 0 0 0 -400 -200
0 X 1 0 0 0 0 0 +800 +400
1 X 1 0 0 0 0 0 -800 -400
0 X 1 l 0 0 0 0 +1200 +600
1 X 1 1 0 0 0 0 -1200 -600

Once an Offset command has been executed, the selected drive will remain in offset mode if read
commands (i.e., Read Data, Write Check, Read Header) or a Seek are subsequently initiated for the
current cylinder. However, write commands (i.e., Write Data, Write Header) to the current cylinder,
or any head motion initiating command to another cylinder, will disable the offset condition and allow
the heads to be repositioned over the centerline of the desired cylinder.

Attention (ATNO-ATN?7) - Bits 8-15 — The Attention indicators are read-only bits that reflect the unit
number of each drive available to the system and the condition of an associated Drive Status Change
flip-flop. All of the ATN bits are continuously monitored and updated (polled) every 7.4 us. Under
these conditions and during the update time alloted to a drive, an ATN bit will be set by the assertion
of an Attention Line signal if the Drive Status-Change flip-flop is set. Thus, the clearing of the flip-flop
within the drive will clear the associated ATN bit. The condition of the Drive Status-Change flip-flop
is also noted in the controller by the conditioning (Message A0:T14) of the DSC bit (bit 14) in the
RKMR2 register.

7.2.9 Desired Cylinder Register (RKDC)

The RKDC register (Figure 7-10) can be read or written via program control and is used to store the
address of the desired cylinder. Following an initial load, the value in the RKDC register will be
incremented by one whenever the track address (TAO-TA2) value in the RKDA register overflows
during a data transfer. When the RKDC register is incremented and the RKWC register is not equal to
zero, a single-cylinder seek is initiated by the controller.
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Figure 7-10 Desired Cylinder Register

Desired Cylinder (DC0-DC9) - Bits 0-9 — For an RK06 Drive, valid cylinder addresses range from the
outer edge of the disk (0) to the center (41030), requiring nine (DC-DC8) address bits to define the
range (000-632;). For an RK07 Drive, valid cylinder addresses range from the outer edge of the disk
(0) to the center (815)¢), requiring ten (DC0-DC9) address bits to define the range (000-14563).

Spares — Bits 10-15 - Spare bits 10-15 are zero.

7.2.10 Data Buffer Register (RKDB)

The RKDB register (Figure 7-11) can be read or written via program control. Reading from the
register empties the Silo, while writing into the register fills the Silo. Both the RKDB register and the
Silo are cleared by conventional initialization (INIT, CCLR, SCLR).

15 14 13 12 " 10 09 o8 o7 06 05 04 03 02 o1 00

DB DB j DB DB DB DB DB DB DB DB DB DB DB o8 DB DB

DB | 5 MJ 13 12 | n to | o9 | o8 | o7 [ o6 | o5 | 04 | 03 | 02 | or | oo

11-4209

Figure 7-11 Data Buffer Register

7.2.11 Maintenance Register (RKMR1)

The RKMR1 register (Figure 7-12) can be read or written via program control and is primarily used to
provide an operational analysis of the subsystem (i.e., RK611 Controller and the selected drive). This
includes drive message analysis and parity testing and the initiation of a Diagnostic mode (DMD) of
operation in which the controller can be isolated and exercised.
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Figure 7-12 Maintenance Register 1



-Message Select (MS0-MS3) - Bits 0-3 - The RK06 or RK07 Message Select (MSO and MS1) bits
define one of the four pairs of 16-bit status messages (A0O-A3 and B0O-B3) that can be simultaneously
delivered to the controller on the Message A and Message B lines. When both messages are defined by
the equivalent value, Message A is sent to the RKMR2 register as Message B is simultaneously sent to
the RKMR3 register. The select bits are cleared by conventional initialization or by loading a com-
mand (other than Select Drive) into RKCS1.

Parity Test (PAT) - Bit 4 - When the Parity Test bit is set, the controller is forced to generate even
parity for the messages sent to the drive on the Message A and Message B lines. Similarly, the con-
troller makes an even parity check on the status messages returned from the drive.

Diagnostic Mode (DMD) - Bit 5 - When the Diagnostic mode bit is set, the controller is effectively
disconnected from all of the drives and placed under the control of specific bits in the RKMR 1 register
(i.e., MSP, MIND, MCLK, MERD).

Maintenance Sector Pulse Bit 6 (MSP) - Bit 6 - When MSP is set in conjunction with the setting of the
DMD bit, the receipt of a sector pulse from a drive is simulated.

Maintenance Index (MIND) - Bit 7 - When MIND is set in conjunction with the setting of the DMD
bit, the receipt of an index pulse from a drive is simulated.

Maintenance Clock (MCLK) - Bit 8 - When DMD is set, MCLK replaces the internal controller clock
derived from the data separator. The toggling (set, reset, etc.) of MCLK provides the clock pulses
required to step through a controller command, including the simulated reading or writing of data.

Maintenance-Encoded Read Data (MERD) - Bit 9 - When DMD is set, MERD is used to simulate
encoded serial data.

Maintenance-Encoded Write Data (MEWD) - Bit 10 - The MEWD bit is a read-only bit that is nor-
mally unconditionally set by the controller. A reset condition of the bit, when read in conjunction with
the setting of DMD, indicates that the encoding logic has functioned properly during the simulated
execution of a write command.

Precompensation Advance (PCA) - Bit 11 - Precompensation Advance is a read-only bit that is set to
indicate that write precompensation logic within the controller has determined that the pulse required
to record the current data bit must be advanced in time to ensure the reliability of the bit during
subsequent reads.

Precompensation Delay (PCD) - Bit 12 - Precompensation Delay is a read-only bit that is set to
indicate that write precompensation logic within the controller has determined that the pulse required
to record the current data bit must be delayed in time to ensure the reliability of the bit during sub-
sequent reads.

ECC Word (ECCW) - Bit 13 - ECC Word is a read-only bit that is normally set in the controller. A
reset condition of the bit indicates that the timing logic is reflecting the ECC field within the sector.

Write Gate (WRT GT) - Bit 15 - Write Gate is a read-only bit that is set to indicate that Write Gate has
been asserted by the controller.

Read Gate (RD GT) - Bit 14 - Read Gate is a read-only bit that is set to indicate that Read Gate has
been asserted by the controller.



7.2.12 ECC Position Register (RKECPS)

The Error Correction Code (ECC) Position register (Figure 7-13) is a read-only register that is used
store the error position value, which results from the successful execution of an ECC correction se-
quence. When an ECC correction sequence is not in progress, the RKECPS register contains one of
two possible values (0040665 or 0050665). If the CFMT bit (bit 12) in RKCS1 is reset reflecting a 22-
sector format (16-bit data words), the lesser value is contained in the register. However, if the CFMT
bit is set, reflecting a 20-sector format (18-bit data words), the greater value is contained in the register.
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Figure 7-13 ECC Position Register

. Error Position (EP00-EP12) - Bit 0-12 - The Error Position bits are read-only bits that define the start
bit location of an error burst (containing from 1 to 11 error bits) within a 256-word Data field, follow-
ing the completion of an ECC correction sequence. The position is valid if the error is ECC-correc-
table. If the detected error is not correctable using ECC, the register contains a constant (0100405).

Spares ~ Bits 13-15 - Spare bits 13-15 are 0.

7.2.13 ECC Pattern Register (RKECPT) _

The Error Correction Code (ECC) Pattern register (Figure 7-14) is a read-only register that contains an
11-bit error correction pattern from the ECC polynominal generator. The pattern is valid if the error is
ECC-correctable.

Error Pattern (EPA0-EPA10) - Bits 0-10 — The Error Pattern bits are read-only bits that provide an
11-bit correction pattern for an error burst that does not exceed 11 bits in length and is, therefore,
ECC-correctable.

Spares - Bits 11-15 - Spare bits 11;15 are 0.
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Figure 7-14 ECC Pattern Register
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7.2.14 Maintenance Register 2 (RKMR2)
RKMR?2 is a read-only register that is used for Message A controller-to-drive transmissions (com-
mands), as well as Message AO-A3 drive-to-controller transmissions (status).

Controller-to-Drive (Message A) — For controller-to-drive transmissions (Figure 7-15), the 16-bit Mes-
sage A shift register assembles disk commands, along with an appropriate odd parity bit, from various
device registers and command logic within the controller. As the bits are assembled in the register, they
are serially transmitted to the drives in coincidence with the transmission of Message B, with each bit
position (0-15) directly related to an equivalent transmission time (TO-T15). For additional informa-
tion, refer to Paragraph 2.5.1.

15 14 13 12 1" 10 09 08 07 06 05 04 03 02 01 00
MR2
PARITY HEAD SELECT SET MEDIUM DRIVE START SEEK DRIVE SELECT
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Figure 7-15 Maintenance Register 2 — Controller to Drive

Drive-to-Controller (Message A0-A3) — For drive-to-controller transmissions (Figure 7-16) the 16-bit
Message A shift register assembles status information, along with an appropriate odd parity bit, from
various status and error registers within the drive. As the bits are serially transmitted from the drive in
coincidence with Message B status bits, they are assembled in the register with each bit position relat-
ing directly to an equivalent transmission time.

Since only one of four status messages can be stored in the Message A shift register at a time, a desired
message (A1-A3), other than AQ, must be previously defined by the execution of a Select Drive com-
mand.

7.2.15 Maintenance Register 3 (RKMR3)
RKMR3 is a read-only register that is used for Message B drive-to-controller transmissions (addi-
tional command parameters), as well as Message BO-B3 drive-to-controller transmissions (status).

Controller-to-Drive (Message B) — For controller-to-drive transmissions (Figure 7-17), the 16-bit Mes-
sage B shift register assembles additional disk command information (including the status message
request numeric of 0, 1, 2, or 3), along with an appropriate odd parity bit, from various device registers
and command logic within the controller. As the bits are assembled in the register, they are serially
transmitted to the drives in coincidence with the transmission of Message A, with each bit position
(0-15) directly related to an equivalent transmission time (TO-T15). For additional information, refer
to Paragraph 2.5.1.

Drive-to-Controller (Message B0-B3) - For drive-to-controller transmissions (Figure 7-18), the 16-bit
Message B shift register assembles status information, along with an appropriate odd parity bit, from
various status and error registers within the drive. As the bits are serially transmitted from the drive in
coincidence with the Message A status bits, they are assembled in the register with each bit position
relating directly to an equivalent transmission time,
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Since only one of four status messages can be stored in the Message B shift register at a time, a desired
message (B1-B3), other than B0, must be previously defined by the execution of a Select Drive com-
mand.

NOTE
Maintenance registers 2 (RKMR2) and 3 (RKMR3)
only contain valid status messages following the exe-
cution of a Select command.

7.3 RK611 DISK COMMANDS
Disk commands are divided into two groups. One group (nondata handling) is concerned with the
various operational requirements of the drive, while the second group (data or header handling) is

concerned with the transfer of data or header information to or from a selected device. (Refer to Table
7-2.)

The controller recognizes a command by the configuration of the 4-bit command code (F4-F1) that is
loaded into RKCS1. However, the command will not be decoded for execution until bit position zero
(GO) of the register is set. In addition, two other RKCS1 bit positions are significant to command
flow: The Ready (RDY) bit (bit 7) is set when the execution of a command is completed, and the
combination Error/Clear (CERR/CCLR) bit (bit 15) will be set if a device or controller error occurs
during execution. With these considerations and the simultaneous serialization of Message A and
Message B (Figure 2-8a), using input derived from additional device registers, the disk commands can
initiate the operations shown in Table 7-2.
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Figure 7-16 Maintenance Register 2 — Drive to Controller
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Figure 7-17 Maintenance Register 3 — Controller to Drive
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Figure 7-18 Maintenance Register 3 — Drive to Controller

7-22



Table 7-2 Disk Commands

Command Function Code Octal
F4 F3 F2 Fi GO

Nondata Handling
Select Drive 0 0 0 0 1 01
Pack Acknowledge 0 0 0 1 1 03
Drive Clear 0 0 1 0 1 05
Unload 0 0 1 1 1 07
Start Spindle 0 1 0 0 1 11
Recalibrate 0 1 0 1 1 13
Offset 0 1 1 0 1 15
Seek 0 1 1 1 1 17

Data or Header Handling
Read Data 1 0 0 0 1 21
Write Data 1 0 0 1 1 23
Read Header 1 0 1 0 1 25
Write Header 1 0 1 1 1 27
Write Check 1 1 0 0 1 31

Select Drive (01) (Figure 7-19) - This command is basically used to select a drive and obtain the return
of status information. This is accomplished by the setting of the Drive Select bits of Message A
(T0-T2). However the command can also function as a release control to allow one of the dual ports of
the selected drive to be freed for access by a second controller. The latter is accomplished by the setting
of the Release bit of Message A (T3). When Messages A and B are sent, return status messages (AQ and
B0) are requested. However, Select Drive is the only command with the ability to request (MS1, MS0)
any one of the three pairs of additional message types (A1-A3 and B1-B3).

Pack Acknowledge (03) (Figure 7-20) - This command is used to set the Volume Valid flip-flop in a
selected drive to indicate that the software has acknowledged the medium. This is accomplished by the
setting of the Volume Valid bit in Message A (T11). When Messages A and B are sent, a return status is
requested.

Drive Clear (05) (Figure 7-21) - This command is used to clear all error flags in the selected drive,
provided the error(s) are no longer present. In addition, the command resets the Status-Change flip-
flop in the drive. These actions are accomplished by the setting of the Drive Clear bit in Message A
(T8). When Messages A and B are sent, a return status is requested.

Unload (07) (Figure 7-22) - This command is used to unload the heads in a selected drive and stop the

spindle. This is accomplished by the setting of the Set Medium Off-Line bit in Message A (T10). When
Messages A and B are sent, a return status is requested.
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Figure 7-19 Select Drive Command
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11-4218
Figure 7-20 Pack Acknowledge Command
00 Ol 02 03 04 05 06 07 08 09 10 1 12 13 14 15
MESSAGE | pse | pst [bsz | o | o o ) ) 1 X ) ) ) ) ) X
- J
v
DR SEL CODE DRIVE PARITY
FROM RKCS2 CLEAR BIT oDD
BITS ©0-2 FORMAT BIT (X=0/1)
Xz
00  oOf 02 03 04 ©05 06 O7 08 09 10 11 12 13 14 15
MESSAGE | 4 0 0 ) ) ) o ) ) ) 2 ) ? ) ? 1
PARITY
0DD
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Figure 7-21 Drive Clear Command
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00 Of 02 03 04 05 06 OF 08 09 10 11 12 13 14 15
MesiAGE DS® | DSt [ Ds2 | @ 2 2 s 2 o X 1 ) ) ) ) X
— FORMAl\T BIT
DR SEL CODE (X=0/1) PARITY
FROM RKCS2 SET MEDIUM oDD
BITS @-2 one MEDIuM. (X=071)
00 o1 02 03 04 05 06 O7 08 09 10 1 12 13 415
MESEAGE 0 o | o 2 ) ? ) o @ 2 ) 2 ) 3 o
PARITY
oDD
11-4220
Figure 7-22 Unload Command

Start Spindle (11) (Figure 7-23) - This command is used to start the spindle, execute a brush clean
cycle, and load the heads in a selected drive if the RUN/STOP switch is in a RUN state. This is
accomplished by the setting of the Start Spindle bit in Message A (T6). When Messages A and B are

sent, a return status is requested.

MESSAGE
A

MESSAGE
B

00 01 02 03 04 05 06 o7 08 09 10 11 12 13 14 15
DS® | DS1 | DS2 ] [} "] 1 "] ) X ] ] ] "] ] X
e
DR SEL. GODE START FORMAT PARITY
FROM RKCS2 SPINDLE BIT 0oDD
BITS 0-2 BIT (X=0/1) (X=0/1)
00 o1 02 03 04 05 06 o7 08 09 10 1 12 13 14 15
[ 4} [} ") ") [ ] ] 0 [ [} 2 ] () [} 1
PARITY
obD -

Figure 7-23 Start Spindle Command
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Recalibrate (13) (Figure 7-24) - This command is used to relocate the heads to cylinder zero (address of
the outermost cylinder on the disk) and to clear the drive’s Cylinder Address register. This is accom-
plished by setting the Recalibrate bit in Message A (TS5). When Messages A and B are sent, a return
status is requested.
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00 o1 o2 03 04 05 06 o7 08 09 10 11 12 13 14 15
MESiAGE psS® | DS1 | DS2 "] ] 1 [] [ [4] X ] (] [] 0 4] X
DR SEL CODE RECALIBRATE FORMAT PARITY
FROM RKCS2 BIT BIT 0DD
BITS 0-2 (X=0/1) (X=0/1)
00 ol 02 03 04 05 06 o7 08 09 10 1" 12 13 14 15
MESSAGE ] ] 4] o] 2 [4] "] [) [/ [] [] [ [] ] [ 1
PARITY
oDD

Offset (15) (Figures 7-25 and 7-26) - This command directs the selected drive to position its heads a
specified distance from the track centerline and to inhibit the recording logic. The distance (in micro-
inches) and the direction (toward or away from spindle) that the heads are offset are determined by the
value loaded into the Offset register (RKAS/OF). This is accomplished by configuring the Cylinder
Address/Offset bits in Message B (T4-T12). When Messages A and B are sent, a return status is

Figure 7-24 Recalibrate Command
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requested.
NOTE
Notice in Figures 7-25 and 7-26 that message bits are
a reversal of register bits.
00 ot o2 03 04 05 06 07 08 09 10 " 12 13 14 15
MESSAGE
A Dse DS1 DS2 ] ? /] ] ] [4] X ] ] ('] ] (] X
DR SEL CODE FORMAT PARITY
FROM RKCS2 BIT oDD
BITS ©-2 (X=0/1) {(X=0/1)
00 01 02 03 04 05 06 o7 08 09 10 " 12 13 14 15
MES:AGE ] ] [} Q OF® | OFI OF2 OF3 OF4 OF5 OF6 | OF7 1 ] ] X
. . .|
OFFSET DISTANGCE VALUE FORCED PARITY
(4-9) AND DIRECTION BIT (10) SET oDbD
FROM RKAS/OF BITS 0-6 (X=071)

Figure 7-25 Offset Command

7-26
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o7 06 05 04 03 02 o1 00
RKAS/OF
OF7 | OF6 | OF5 | OF4 | OF3 | OF2 | OF1 OF©Q REG
DIRECTION I \——— 25uin  or 12.5uin
BIT XNU 50pin  or 25 in
* L——————————— 100uin or 504 In
zgga? 200pin or 100 in
400,4.“1 or Zoo;l.in

800uin or 400u in
-
NOTE:

RKQ6 or RK@7
*POS equals head motion toward spindle.

1-4224

Figure 7-26 Offset Command Coding

Seek (17) (Figure 7-27) - This command directs the selected drive to relocate the heads over a new
cylinder. The new cylinder address is derived from the Desired Cylinder register (RKDC). When
Messages A and B are sent, a return status is requested. When the seek is completed, a drive Attention
signal is asserted for polling.

00 o1 [oF-4 03 04 05 06 o7 08 09 10 11 12 13 14 15
MESiAGE pse | ps1 | psz2 | o 1 ) o s o X o | o ° 0 o X
—
DR SEL CODE SEEK FORMAT PARITY
FROM RKCS2 BIT BIT 0DD
BITS @—2 (X=071)
00 (o] 02 03 04 05 06 07 [0]:] 09 10 1A 12 13 14 15
MES:AGE o | o ) » | ocoe |oct | oc2 | ocs | oca | ocs | oce | pe7 | bce | bce | o X
AN J
Y

DESIRED CYLINDER ADDRESS PARITY

FROM RKDC BITS ©-9 0DD

(x=0/1)
11-4225

Figure 7-27 Seek Command

Read Data (21) - The following sequence is executed entirely by the RK611. A Seek to the cylinder in
RKDC is performed. When the Attention signal from the selected drive becomes true, a drive status is
requested. When the status is obtained, a Clear command is executed to clear the Attention signal.
Headers are read and compared with the desired disk address until the correct sector is found. Transfer
of data through the Silo data buffer to memory is initiated. When the sector data transfer is complete,
the ECC logic is checked to ensure that the data read from the disk was error-free. If a data error
occurred, the ECC correction algorithm is initiated to determine whether the error is correctable; when
finished, the command is terminated to allow software to apply the correction information. Assuming
no data errors, the word count in RKWC is checked; if nonzero, the data transfer operation is repeated
into the next sector. The word count is checked at the end of each sector until it reaches zero, at which
time the command is terminated by setting the Ready bit (Figure 7-28).
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00 ot 02 03 04 05 06 o7 08 09 10 " 12 13 14 15

MESiAGE 0so | oSt | Ds2 | @ 1 o 0 o ° X 0 o | Tae | TA1 | TAZ | X
DR SEL CODE SEEK FORMAT TRACK ADD  PARITY
FROM RKCS2 BIT BIT FROM RKDA 0DD
BITS 0—2 (x=0/1) BITS 8-10
00 o1 02 03 04 05 06 O7 08 09 10 11 12 13 14 15
MESSAGE
8 o 0 ° @ | pbce | oct | ocz | ocs | bca | pes | oce | be7 | oce | bce | @ X
N g y)
DESIRED CYLINDER ADD PARITY
FROM RKDC BITS @-9 oDD
(X=071)
11 - 42286
a. First Message
00 o1 02 03 04 05 06 O7 08 09 10 1 12 13 14 15
M
ESSAGE| bso | ps1 [bs2 | o | o e | o ) 1 X ) o | o | o | o X
_
DR SEL CODE M T PARITY
FROM RKCS2 - oDD
DRIVE (X=0/1)
CLEAR BIT
00 o1 02 03 04 05 06 07 08 09 10 11 12 13 14 15
MESSAGE
5 0 ? ) ° 0 ) ° o ° ) 2 ) ) 2 0 1
PARITY
00D
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b. Second Message

Figure 7-28 Data Handling Commands

Write Data (23) - The following sequence is executed entirely by the RK611. A Seek to the cylinder in
RKDC is performed. When the Attention signal from the selected drive becomes true, a drive status is
requested. When the status is obtained, a Clear command is executed to clear the Attention signal.
Transfer of data from memory to the Silo is begun, and headers are read and compared with the
desired disk address until the correct sector is found. Preamble, Data (256 words), and ECC bits (32)
are written on the disk. If the word count in RKWC goes to zero during the sector, the rest of the
sector is zero-filled. After the sector transfer, the word count in RKWC is checked and, if nonzero, the
data transfer operation is continued into the next sector. The word count in RKWC is checked at the
end of each sector and, when it equals zero, the command is terminated by setting the Ready bit
(Figure 7-28).

Read Header (25) - The following sequence is executed. A Seek to the cylinder in RKDC is performed.
When the Attention signal from the selected drive becomes true, a drive status is requested. When the
status is obtained, a Clear command is executed to clear the Attention signal. The three words of the
first header encountered are read and placed in the Silo. The Ready bit is set. The three header words
may now be retrieved by examining RKDB three times (Figure 7-28).
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Write Header (27) - The following sequence is executed. A Seek to the cylinder in RKDC is performed.
When the Attention signal from the selected drive becomes true, a drive status is requested. When the
status is obtained, a Clear command is executed to clear the Attention signal. The RK611 then waits
for Index from the drive. When Index is detected, zeros are written until sector pulse is detected. Then
the header preamble, including sync 1 and the three header words are written. The all-zero gap, the
data preamble (including sync 1) and all-zero data, ECC, postamble, and end-of-sector gap are writ-
ten. This is repeated in each successive sector until Index is encountered again and the command is
terminated. The Ready bit is set.

NOTE

All three words of the header (including the check
word) are prepared by software and treated as data
by the controller. Only one complete track can be
formatted at a time. Either 20 or 22 headers (60 or
66 words) will be written depending on the state of
the format bit (RKCS1 bit 12) at the beginning of the
command. RKWC must be set to -60,, or -66,,, de-
pending on format (Figure 7-28).

Write Check (31) - The following sequence is executed entirely by the RK611. A seek to the cylinder in
RKDC command is performed. When the Attention signal from the selected drive becomes true, a
drive status is requested. When the status is obtained, a Clear command is executed to clear the
Attention signal. The selected drive provides data as in a Read command, and data is obtained from
memory as in a Write command. The data are compared on a word for word basis until the word count
reaches zero or until a failure to compare occurs. If the data fails to compare, the command is termi-
nated immediately (Figure 7-28).

7.4 DIAGNOSTIC MODE (DMD)

When Diagnostic mode (DMD) is entered under program control, the drive interface lines are effec-
tively disconnected from the controller, while the Unibus interface remains unchanged. Under these
conditions, read/write commands (i.e., Read, Write, Read Header, Write Header, Write Check) can
be initiated (using simulated data transfer techniques), while actual transmissions to and from the
drives are disabled. In DMD, read/write commands are decoded normally, and messages are assem-
bled in the shift registers for serial transmission. However, the output of each shift register is redirected
to provide an alternate input to the opposite register, resulting in a message swap at the conclusion of a
simultaneous transmission. Thus, message transmission to a drive is simulated by a message swap
between shift register A (RKMR?2) and shift register B (RKMR3).

Diagnostic mode is entered by the setting of the DMD bit in Maintenance register | (RKMR1), and
subsequent operations are controlled and monitored by additional bits within the register. Data trans-
fers are simulated by the continuous setting and resetting of the control bits (i.e., MCLK, MIND,
MSP, MERD, PAT) in a predetermined sequence, while the program monitors the read-only bits (i.e.,
MEWD, WRTGT, RDGT, ECCW, PCA, PCD) for proper controller operation. In this manner, the
data paths existing between main memory, the Silo, and the encoder/separator logic can be exercised
and evaluated. In addition, since both read and write data originates in main memory and is effectively
returned (directly or by monitor), a software comparison can be made to validate the integrity of the
data paths.
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Controller Modifications — In Diagnostic mode, the operation of the controller is modified by disabling
the generation of certain error and control signals, while simulating and monitoring the generation of
other signals, as follows.
Generation of these error conditions is inhibited:

1. Controller Time-Out (CTO) (bit 11 in RKCS1)

2.  Programming Error (PGE) (bit 10 in RKCS2)

3. Unit Field Error (UFE) (bit 13 in RKCS2)

4. Drive Timing Error (DTE) (bit 12 in RKER)
Generation of these signals is simulated:

1. Index Pulse (MIND)

2. Sector Pulse (MSP)

3. Data/Control Clock (MCLK)

4. Read Data (MERD)

5. Even Parity (PAT) on Messages A and B (can only be done in real-time).
These signals are monitored:

1. Precompensation Advance (PCA)

2. Precompensation Delay (PCD)

3. Timing in ECC area of sector (ECCW)

4. Write Data (MEWD)

5. Read Gate (RD)

6. Write Gate (WRT)
Timing Considerations - The Maintenance Clock (MCLK) bit (bit 8 in RKMR1) can be alternately set
and reset (by repeatedly loading RKMR 1) to provide a program-controlled clock. Pulses generated by
MCLK replace the data clock, used to control the transfer of data bits to and from the
Encoder/Separator logic, and to generate control clock, used to synchronize message shifting oper-
ations. Predicating the generation of controller timing on the system clock allows a diagnostic program

to monitor response conditions following the initiation of each write operation to RKMRI.

For the proper simulation of data transfers in Diagnostic mode, the following timing considerations
must be adhered to (Figure 7-29).
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1 1) (]
*ACTUAL DATA
SIMULATED READ TIMING
BIT BIT BIT
CELL > cELL T ™ CELL ’
1
v L LT L L L
Q—
PRE-COMPENSATION
|l= e + SIGNALS ARE VALID
| DURING THESE INTERVALS
1
MEWD | I I I
)
1 | ) )

*ACTUAL DATA
SIMULATED WRITE TIMING

*DATA SEQUENCE:
DATA ONE, DATA ZERO
FOLLOWING A ONE, AND
DATA ZERO FOLLOWING A ZERO.

11-4228

Figure 7-29 Maintenance Clock (MCLK) Timing

Data Clock

1. A set followed by a reset of the MCLK bit equals one data clock cycle.

2. Two data clock cycles are required to provide a bit cell for a single data bit (1 or 0); there-
fore, MCLK must be set and reset twice (1, 0, 1, 0).

3. A 16-bit word time is equal to 32 data clock cycles.

4. An 18-bit word time is equal to 36 data clock cycles.

5. An NPR time for a 16-bit word is equal to 37 clock cycles.

6. An NPR time for an 18-bit word is equal to 40 clock cycles.
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Control Clock - One control clock cycle is equal to four times the duration of a data clock cycle;
therefore, the MCLK bit must be set and reset four times (1,0,.1,0, 1,0, 1, 0) to derive a control clock
cycle.

Data Bit Simulation - To simulate read data transfers (Read, Write Check, Read Header), it is neces-
sary to set and reset the Read Data (MERD) bit in conjunction with MCLK. A data bit of one can be
simulated by the setting of the MERD bit. However, a data bit of zero can be simulated by either the
setting or resetting of the MERD bit, depending on the condition of the previous data bit, i.e., a data
zero following a one requires a reset condition, while a data zero following a zero requires a set
condition.

To simulate write data transfers (Write, Write Header), the MERD bit is set and reset in conjunction

with MCLK in the same manner described for read simulation. However for write data transfers, it is
necessary to monitor the condition of the resultant Write Data (MEWD) bit.

7.4.1 Read Simulation
The following sequence of operations simulates the reading of a complete sector in Diagnostic mode.

1. With the exception of RKCS1, load the device registers required to support a normal Read
command.

2. Set the Diagnostic mode (DMD) bit (bit 5 in RKMR1).

3. Load Command (F1-F4) bits (bits 1-4) and GO bit (bit 0) in RKCSI.

4. Toggle the Maintenance Clock (MCLK) bit (bit 8 in RKMR1) a sufficient number of times
to assemble Message A (MR2) and Message B (MR3), and simulate transmission (message

swap between MR2 and MR3).

5. Toggle (1, 0) the Maintenance Sector Pulse (MSP) bit (bit 6 in RKMRI1) to simulate the
generation of a sector pulse.

6. Toggle MCLK in conjunction with the Read Data (MERD) bit (bit 9 in RKMRI1) to simu-
late the transfer of 128 of the 255 Header Preamble Zeros.

7. Check for the setting of the Read Gate (RDGT) signal (bit 15 in RKMRI1).

8. Toggle MCLK in conjunction with MERD to simulate the transfer of the remaining 127
Header Preamble Zeros, concluding with the generation of a single One bit to reflect the
SYNC bit.

9. Simulate the transfer of the three header words.

10. Simulate the transfer of the Gap bits (64 zeros).
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I1.

12.

If header compare is correct, following the simulation of 128 of the 255 Data Preamble
Zeros, the RDGT signal bit will again be set and the remaining sector bits must be generated
as follows:

a. Remaining eight words of Data Preamble (127 zeros, 1 One bit)

b. 256 words of 16- or 18-bit data (4096 or 4608 bits)

c. Two words of ECC (32 bits)

d. One word of Postamble (16 bits)

e. Seven words of Gap (112 zeros) for 16-bit data or six words of Gap (96 zeros) for 18-bit
data: both require approximately six NPR cycles (6 X 37 or 40 data clock cycles) to
reach the end of a sector.

If the word count in RKWC is not equal to zero (indicating that another sector must be

read), return to step 5 of the sequence and continue simulation. However, if the word count

is equal to zero, 37 additional NPR cycles are required to complete the simulated transfers
by unloading the Silo.

The 12 steps just described constitute a basic read simulation sequence. However, variations can be
used to provide diagnostic information for error condition analysis or verification of the Error Correc-
tion Code (ECC) logic and its operation.

7.4.2 Write Simulation
The following sequence of operations simulates the writing of a complete sector in Diagnostic mode.

1.

With the exception of RKCS1, load the device registers required to support a normal Write
command.

Set the Diagnostic mode (DMD) bit (bit 5 in RKMR1).
Load Command (F1-F4) bits (bits 1-4) and set GO bit (bit 0) in RKCS1.

Toggle the Maintenance Clock (MCLK) bit (bit 8 in RKMRI1) to produce the number of
data clock cycles required to generate an NPR for each data word reflected by the word
count in RKWC. For example, a WC value of 64, will fill the Silo. Therefore, 64 NPR
cycles must be generated to complete the operation (i.e., 37 data clock cycles times 64 for 16-
bit data or 40 data cycles times 64 for 18-bit data, if the word count is greater than 64,).

Toggle (1, 0) the Maintenance Sector Pulse (MSP) bit (bit 6 in RKMRI1) to simulate the
generation of a sector pulse.

Toggle MCLK in conjunction with the Read Data (MERD) bit (bit 9 in RKMR1) to simu-
late the writing of 128 of the 255 Header Preamble Zeros.
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7. Check for the setting of the Read Gate (RDGT) signal bit (bit 15 in RKMR1).

8. Toggle MCLK in conjunction with MERD to simulate the writing of the remaining 127
Header Preamble Zeros, concluding with the generation of a single One bit to reflect the
SYNC bit.

9. Simulate the reading of the three header words.

10. Simulate the Gap bits (64 zeros).

11. If header compare is correct, the Write Gate (WRTGT) signal bit (bit 14 in RKMR1) will be
set, and the remaining sector bits may be written as follows:

a. 16 words of Data Preamble (255 zeros, 1 One bit)
b. 256 words of 16- or 18-bit data (4096 or 4608 bits)
c¢. Two words of ECC (32 bits)

d. One word of Postamble (16 bits)

12. If the number of data words to be written exceeds the length of one sector, return to step 5 of
the sequence and continue; otherwise, write simulation is complete.

7.5 ERROR DETECTION AND CORRECTION
When a write data command (Write) is executed, a 32-bit Error Correction Code (ECC) is generated
by the data and, following the recording of the data field, is written in the ECC field. When a read data
command (Read, Write Check) is executed, the ECC field is also read to verify the integrity of the
recorded data. If a read error is detected, the read function of the current command is disabled, and the
ECC logic attempts to define both the position of the first error bit within the data field and the pattern
of the error over an 11-bit range. If the data error is confined to no more than an 11-bit error burst, the
error is correctable and the following indicators are set:

1. Data Check (DCK) error bit (bit 15 in RKER).

2. Controller Error (CERR) bit (bit 15 in RKCS1).

3. Ready (RDY) bit (bit 7 in RKCS1).

However, if the detected data error exceeds 11 bits, the error cannot be corrected and the following
indicators are set:

1.  Error Correction Hard (ECH) bit (bit 6 in RKER).
2. Data Check (DCK) error bit (bit 15 in RKER).

3. Controller Error (CERR) bit (bit 15 in RKCS1).

4. Ready (RDY) bit (bit 7 in RKCS1).
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Thus, within less than one complete disk revolution, the program can determine if the error is correc-
table (DCK, CERR) or uncorrectable (ECH, DCK, CERR) via a check of the indicator bits. If the
error is correctable, the ECC Position (RKECPS) register can be examined to determine the location
of the first error bit within the error field, while the ECC Pattern (RKECPT) register can be examined
to determine which of the 11 error burst bits must be corrected in main memory. In this regard,
correction results from the exclusive-ORing of the 11 bits contained in the Pattern register with the 11
bits defined by the error burst (Figure 7-30).

However, if the error is detected as uncorrectable, the program can reread the error sector during
subsequent disk revolutions, utilizing both ECC and head offset operations (if necessary) to improve
the chances for an eventual correction and/or recovery. Thus, a standard data recovery routine con-
sists of a sequence of 28 rereads, during which 16 ECC cycles are attempted at track center, and 12
ECC cycles are attempted in the six offset positions (two attempts per offset position).

4096 2048 1024 512 256 128 64 32 16 08 04 02 o

ECC POSITION REGISTER
= 2055 ] 1 "] % ] [ ] [] ] ] 1 1 1
( FIRST BIT OF ERROR

BURST IS BIT 2055)

BIT BIT BIT BIT BIT BIT BIT

o1 16 32 2055 2065 4049 4065
DATA STREAM (16 BIT WORD WORD ERROR WORD WORD
WORD ASSUMED ) 1 2 e v o e 0 oo e o) BURST |* ® ® o s o s o o s ae 254 256

ERROR BURST ( ONE BIT IN ERROR
BURST CAUSES DATA FIELD BIT TO [ 1 2 1 [} 1 [ 1 1 @ 1
COMPLEMENT )

ERROR BIT ERROR BIT ERROR BIT
CONTENTS OF ECC
PATTERN REGISTER ! e 2 ! 9 2 g e ! e e
1 [
| |
CONTENTS OF 11 BIT FIELD IN DATA o 2 7/ ¢ 1 @ 1 P 1
BLOCK AFTER CORRECTION /
— 2
NOTE

TE:
Bits 0,3, and 8 or ECC pattern register
are assumed in error.
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Figure 7-30 Error Correction Process
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7.5.1 Correctable Error (DCK, CERR)
Figure 7-31 provides an example of the ECC correction process that is initiated by the controller when
a correctable data error is detected (DCK, CERR).

In the example, an 11-bit error burst (bits 20-30) is detected in word 2 (bits 17-32) of a recorded data
field. The 11-bit error burst, containing eight erroneous data bits (20-27), is delivered to main memory.
Under ECC control, the RK611 loads the ECC Position (RKECPS) register with a value that is equal
to the location of the first bit of the error burst (20,0). In addition, the ECC Pattern (RKECPT) register
is loaded with an image of the 11-bit burst, that includes a One bit for every error bit (regardless of
whether the error bit is an erroneous one or zero). Consequently, the program increments (through the
Data field image area in main memory) a number of times that is equal to the value in RKECPS and
locates the start location of the error burst. The error burst is then extracted from memory and exclu-
sively ORed with the value contained in RKECPT. The result, including a complement of each of the
eight error bits, is then returned to the 11 burst locations and the correction is complete.

One disk revolution is lost as a result of the execution of an ECC correction cycle. However, the Disk
Address (RKDA) register has been incremented to the next sector. Therefore, only the GO bit (0) in
RKCS1 must be reasserted to resume reading.

DISK DATA
WORD 2 WORD 1
-~ A= N o
32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 09 Of
1l1|o|ole|le|1|o|1]|e|1|o|1|o|ojo|o|e|lo|o|o|o|o|e|e
fe—— 11-BIT ERROR BURST —»]
| ‘ DATA ERROR
I-— 8 ERRONEOUS BITS —¥] ON READ
1|1]|ele|lo|1|e|1|e|1|e|1|o|o|o|o|o|o|o|o|e|e|e]|o]|o
|¢——— BURST PATTERN ———|
| {
l‘—ALWAYS ZERO-» 8 ERROR BITS DEFINED—»
15 10 r_ 00
PATTERN
olelo|olalelefo| 1| 1|t |1|{t1|1|1]1](ECPT) REGISTER
CONTENT
| |
RESULT OF EXCLUSIVE OR CORRECTED
- CORRECTS ERROR BITS DATA IN
| MEMORY
1|1|ejolo|lo|1|o|1|0o|1|el1|o|o|o|e|o|o|olo|c|ole]|e
15 00
POSITION
ojo|o|0e(0jo |0 0(Dp|@{0|1|06|1]|0[0|(ECPS) REGISTER
CONTENT

20
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Figure 7-31 Example of 8-Bit Error Correction Process

7-36



7.5.2 Uncorrectable Error (ECH, DCK, CERR)

When an uncorrectable data error is indicated (ECH, DCK, CERR), an error burst has been detected
that exceeds 11 bits in length—negating the value of the information contained in the ECC Position
and Pattern registers. Under these conditions, the program must initiate a data recovery routine to
provide a sequence of successive rereads (Figure 7-32).

ASSUME:
READ 1. MULTISECTOR READ
COMMAND (SECTORS #1 TO #10)
2. SECTOR #5 HAS A
READ ERROR.

NO

TRANSFER
DONE

ECC PROCESS
TO SECTOR #5
YES

YES

ERROR
CORRECTABLE

RELOAD DESIRED
RE-INITIATE SECTOR ADDRESS
AGO-BIT (TO SECTOR #1)
RE-INITIATE A
GO-BIT

DESIRED SECTOR
ADDRESS REG.
EQUAL TO #6

ERROR NOT ECC
RECOVERABLE

LOSE A REVOLUTION*

*ONLY APPLICABLE IF ERROR
IS UNCORRECTABLE AFTER
FIRST PASS

EXIT
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Figure 7-32 Data Error Flow
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Any one of the 16 rereads at the track centerline could result in the recovery of data with or without an
ECC correction cycle. Typically, this could occur if an error-producing material (e.g., dirt specks)
either disappeared from that area of the disk surface or diminished to a point that allowed the data to
become ECC-correctable.

If error data is recovered or corrected during any one of the 12 offset (£400, £800, £1200 for an
RKO06 or +£200, +£400, 600 for an RK07) attempts (two rereads per offset position), it may indicate
that the data on the entire track has been generated by a misaligned head. Under these conditions, it is
possible that the remainder of the data will be recovered in the same offset position.

It should be understood that for every required reread cycle, the Disk Address (DA) register must be
reloaded, and the GO bit (0) in RKCSI reasserted. Thus a disk revolution is lost when an uncorrec-
table error is initially detected, and an additional revolution is lost every time a reread cycle is exe-
cuted.

7.6 PROGRAMMING EXAMPLES

The following material provides several examples of RK06 subsystem programming, including Device
Driver, ECC Correction, and Maintenance Register Read routines. RK07 subsystem programming is
done in a similar manner.

7.6.1 RKO06 Device Driver Routine
The RK06 Device Driver routine allows a user to establish communications with a device and deter-
mine subsystem status and availability.

,TITLE RK06 DEVICE DRIVER

e

;CALLING SEQUENCE:

; JSR PC,RK06

; DRIVE UNAVAILABLE RETURN
; NORMAL RETURN

;INPUTS:
; UNIT = DESIRED UNIT NUMBER IN BITS 0-2
; DSKADR = TRACK/SECTOR ADDRESS

; BUSADR = LOW ORDER 16 BITS OF UNIBUS ADDRESS
; WCNT = TWO’S COMPLEMENT WORD COUNT

; CYLADR = DESIRED CYLINDER ADDRESS

; FUNCTN = DESIRED FUNCTION + IE + A16-A17

; OFFSET = OFFSET VALUE FOR OFFSET FUNCTION
;:OUTPUTS:

) RK6ACT SET IF RK06 IS ACTIVE

?
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RKCS1= 177440 ;RK.CS1 (base Unibus address)

RKCS2= RKCS1+10 ;RKCS2
RKDS= 12 ;RKDS offset from RKCS1
RKER = 14 ;RK ER offset from RKCS1
RKDC= 20 ;RKDC offset from RKCS1
RKOF= 16 ;RKOF offset from RKCS1
PACACK= 3 ;Basic Pack Acknowledge function
SELDRV= 1| ;Basic Select Drive function
SCLR= 40 ;Subsystem Clear
SVAL= 100000 ;Status Valid
DRDY = 000200 ;Drive Ready
VV= 000100 ;Volume Valid
DRA= 000001 ;Drive Available
UNS:= 040000 ;Drive Unsafe
CERR= 100000 ;Controller Error/Controller Clear
DI= 040000 ;Drive Interrupt
IE= 000100 ;Interrupt Enable
UNIT: .WORD 0 ;Desired unit # in bits 0-2
DSKADR: .WORD 0 ;Track/sector address
BUSADR: .WORD 0 ;Low order 16 bits of Unibus address
WCNT: .WORD 0 ;Two’s complement word count
CYLADR: WORD 0 ;Desired cylinder address
FUNCTN: .WORD 0 ;:Desired function + IE + A16-A17 + GO
RK6ACT: .BYTE O ;1- if RKO06 currently active
PROPRO: .BYTE 0 ;1- if doing Seek /Recal /Offset function
OFFSET: .WORD 0 ;Value to load into Offset register
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RKO06: TSTB
BNE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
1$: TSTB
BPL
MOV
COM
BIT
BNE
BIT
BNE
MOV
CMP
BEQ
CMP
BEQ
CMP
BNE
MOV
2%: INCB
38 ADD
INCB
MOV
43: RTS

RK6ACT ;Is the RK06 currently active?
RKO06 ;Wait for it to become inactive
#RKCS2,R2 ;Point to CS2 register
#SCLR(52) ;Issue a Subsystem Clear
UNIT,(R2) ;Select the desired unit
DSKADR,-(R2) ;Load RKDA

BUSADR,-(R2) ;Load RKBA

WCNT,-(R2) ;Load RKWC
#PACACK,-(R2) ;Issue Pack ACK function

(R2) ;Wait 15 us for the serial message
1% ;

RKDS(R2),R1 ;Get Drive Status register

R1 ;Complement bits
#SVAL!DRDY!VV!DRA,R1 ;Can drive accept further commands?
43 JIfNE no

#UNS,RKER(R?2) ;Is this a Seek function?

43 ;IFNE yes
CYLADR,RKDC(R?2) ;Load cylinder address
#113,FUNCTN ;Is this a recalibrate function?
2% ;If EQ yes

#117,FUNCTN ;Is this a Seek function?

2% ;IFEQ yes

#115,FUNCTN ;Is this an Offset function?

33 :If NE no
OFFSET,RKOF(R2) ;Load offset value

POSPRO ;Indicate positioning command
#2,(SP) ;Show a good return

RK6ACT ;Set RK06 active flag
FUNCTN,(R2) ;Load RKCS1

PC ;Return to users program

; INTERRUPT SERVICE ROUTINE

INTR: MOV
TSTB
BEQ
BIT
BNE
RTI

#RKCS1,R2 ;Point to CS1 register
POSPRO ;Positioning in progress?

5% ;IFEQ no

#CERR!DI,(R2) ;Positioning complete or error?
5% ;IFNE yes

;Wait for positioning to complete

7-40



5%:

10%:
208%:

i+

.
’

BIC
CLRB
TST
BMI
TST
BMI
MOV
TSTB
BPL
TST
BPL

#CER!IE,(R2) ;Clear 1E without doing a CCLR
POSPRO ;Reset positioning in progress
(R2) ;Any errors?

208 ;Yes, process directly
RKDS(R2) ;Is current status valid?

20% : ;Yesitis

#SELDRV,(R2) ;Select drive to get fresh status
(R@) ;Wait 15 us for the serial message
108 ;

(R2) ;Any errors?

40% ;If PL no

b
;The user now handles any error conditions

?

.
b

408:

CLRB
RTI

.END

RK6ACT ;Set RK06 inactive
;Return to user

7.6.2 ECC Correction Routine
The ECC Correction routine consists of three subroutines: the first determines if an ECC correction
cycle is necessary; the second provides a set-up procedure; the third provides an ECC correction

algorithm.

1. Determine if ECC correction is necessary:

358%:

BIT
BNE
BIT
BNE

BIT
BNE
BIT
BNE
TST
BMI

#DLT!WCE!UPE!PGE!MDS!UFE,RKCS2  ;Controller error?

RETRY :Branch if controller error
#SPAR!CTO,RKCS1 ;Controller time-out or message parity?
RETRY ;Yes

#DTE'HVRC,RKER ;Drive timing or header error?

RETRY ;Yes

#ECH, RKER ;Hard error?

RETRY ;Yes

RKER ;Data check error?

DMECC ;:No, must be soft error
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Error correction is accomplished in six steps:

a.

b.

Calculate the byte offset to the start of the block transferred.

Calculate offset to the first bad byte in the block.

Convert correction pattern into two pattern words.

Apply ECC correction using first pattern word.

Apply ECC correction using second pattern word.

Finish or continue previous function.

DMECC: MOV

408:

418:

428:

ASL
ADD
MOV
BEQ
BIT
BNE

DEC
BIC

BIT
BNE

MOV
DEC
MOV
BIC
BIC
CLC
ROR
ASR
ASR
ADD
MOV
CLR
DEC
BLT
ASL
ROL
BR
CALL
MOV
ADD
CALL

RKWC,R0O ;Get negative words remaining

RO ;Convert to bytes

COUNT, RO ;Calculate bytes actually transfered

RO,-(SP) ;And save it

DMOFST ;Branch to do offset if no bytes transferred

#HVRC,RKER :Header VRC error?

40% ;Yes

RO ;Calculate offset to start of block

#777,R0 ;Clear residue

#DTE!ECH!'HVRC,RKER ;ECC Hard Error?

DMOFST ;Yes do offset

RKECPS,R1 ;Get starting bit number

R1 ;:Convert to relative bit number

R1,-(SP) ;Save starting relative bit number

#1C<17>,R1 ;Isolate shift count

R1,(SP) :Clear shift count in relative bit number
;Calculate offset to first bad byte in....

(SP) ;...the block

(SP)

(SP)

(SP),R0O :Set offset to first byte in the transfer

RKECPT,R3 ;Get correction pattern word

(SP) ;Clear second pattern word

R1 ;Any shifts to perform?

423% JfLT no

R3 :This is in case the error burst...

(SP) ;...crossed a 16-Bit word boundary

418 ;Continue shifting

DMECOR ;Apply ECC correction

(SP)+,R3 ;Retrieve second pattern word

#2,R0 ;Update offset to next bad(?) Word

DMECOR ;Apply ECC correction

;Correction completed
:Finish or continue function
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3.  ECC Correction Algorithm - This routine calculates the memory address of the data word
to be corrected and, using the supplied pattern word, performs an XOR of the pattern and

data words.
DMECOR: CMP RO,COUNT ;Byte Offset Within Range?
BHIS 508 :No
MOV ADRS,R1 ;Retrieve starting buffer address
ADD RO,R1 ;Calculate address of word to be corrected
MOV (R1),-(SP) ;Prepare to doan XOR
BIC R3,(R1) ;.NOT.pattern.AND.data word
BIC (SP)+,R3 ;.NOT.data word. AND.pattern
BIS R3,(R1) ;Pattern.OR.data word
50%: RETURN

7.6.3 Maintenance Register Read Routine
The Maintenance Register Read routine will transfer the content of the Maintenance registers
(RKMRI1, RKMR2, RKMR3) into a previously defined buffer; its address is in RO.

Maintenance Register Read:

R2 = Address of RKCS1

CLR R3

196$: MOV #100000,(R2) ;Clear controller

MOV UNIT,RK.CS2(R2) ;Reselect unit
MOV R3,RKMRI1(R2) ;Select drive serial message
MOV #1,(R2) ;Issue select drive function
TSTB (R2) ; Wait for the serial message
BPL — ;
MOV RKMR2(R2),(R0O)+ ;Save content of MR2
MOV RKMR3(R2),(R0O)+ ;Save content of MR3
INC R3 ;Increment drive serial message count
CMP R3,#4 ;Done four messages yet?
BNE 196% ;:No, loop
RETURN

7.7 PROGRAMMING CONSIDERATIONS
The following provides a selection of programming information for the reader’s consideration.

Flagging a Bad Sector

Since a Write Header command cannot be used to selectively write individual sectors, an entire track is
written when the command is executed. Therefore, if a programmer desires to flag a bad sector, all
currently recorded sector and data information from the desired track must be extracted and preserved
elsewhere for rewriting along with the new information.

Unit Selection

When the Controller Clear (CCLR) bit (bit 15 in RKCS1) is asserted (via the Unibus), the Drive Select
(DS0-DS2) bits (bits 0-2 in RKCS2) are cleared. Therefore, before the next command is initiated, unit
selection must be reconfigured.
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Start Spindle Command

If a Start Spindle command is initiated for a drive in which the heads have already been loaded, a
controller interrupt can be returned on completion of the command, but an attention interrupt cannot
be returned.

Unload Command

If an Unload command is initiated for a drive in which the heads have already been unloaded, a
controller interrupt can be returned on completion of the command; but an attention interrupt cannot
be returned.

Drive Error Unload/Reload

When a drive is in the RUN state and the heads unload due to a drive error (refer to Paragraph 7.2.6,
Current Drive Attention - Bit 14), a successful error clear will result in a reload of the heads and the
generation of two interrupts: the first interrupt will occur with the drive error, and the second interrupt
will occur (up to 6 seconds later) when the heads reload.

Enabling an Interrupt
The Interrupt Enable (IE) bit (bit 6 in RKCS1) must be set prior to the initiation of an operation or an
interrupt will not be generated.

Simultaneous Interrupts

If interrupt conditions simultaneously occur in the controller due to the overlapping of an operational
and data transfer command (e.g., Seek done and Read Data done), the data transfer interrupt will take
precedence and the operational interrupt will not be processed until another operation is completed.
Therefore, to ensure that no interrupts are lost, a program should scan all interrupt indicators in
conjunction with the recognition of an interrupt.

Drive Ready Requirement
A Seek, or any other head motion command, will be ignored by a drive if the Drive Ready (DRDY) bit
is not asserted in the RKDS register when the command is initiated.

Dual-Access Operation

The programmer should be aware of a problem that can occur only with the Dual-Access Option. See
Paragraph 9.4.3.
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CHAPTER 8
CUSTOMER MAINTENANCE GUIDE

8.1 INTRODUCTION
User maintenance procedures are limited to the care and cleaning (external) of the RK06K or RK07K
Disk Cartridge and the cleaning of the drive spindle assemblies.

8.2 PROFESSIONAL CARTRIDGE CLEANING

Professional cartridge cleaning is recommended every 6 months or whenever practicable. Complete
cartridge cleaning procedures must be performed by either qualified DIGITAL Field Service per-
sonnel (in emergency or troubleshooting situations) or by a professional cleaning service. Application
of cleaning procedures (to the actual recording surfaces) by unqualified personnel will void not only
the warranty on the serviced cartridge, but the warranty for any drive on which the cartridge is oper-
ated.

8.3 USER CARTRIDGE CLEANING

The outer sides of a completely assembled cartridge may be cleaned by the user with a lint-free wiper,
dampened with a solution of 9 percent water and 91 percent isopropyl alcohol. However, the cartridge
must not be saturated, and all excess solvent must be removed with a dry wiper. This is necessary to
prevent solvent from entering the seams of the assembly and contaminating the disks.

CAUTION
For cleaning purposes, use only a solution of 9 per-
cent water with 91 percent isopropyl alcohol. Water,

trichloroethylene, or other solvents are not permit-
ted.

84 SPINDLE ASSEMBLY CLEANING

Using a lint-free wiper, dampened with the isopropyl alcohol (91 percent) solution, clean the spindle
cone, magnet, and spindle rim (Figure 8-1), prior to the loading of a cartridge. However, do not
saturate the assembly; remove all excess solvent with a dry wiper. This is necessary to prevent solvent
from entering a loaded cartridge and contaminating the disks. In addition, ensure that the shroud is as
free of lint and dust as possible before loading a cartridge. Dry lint and dust may be blown from the
spindle area using filtered, dry air. However, do not use plant air which may contain water or oil;
canned air is an acceptable substitute.
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SPINDLE MAGNET SPINDLE
RIM CONE

7897 -12

Figure 8-1 Spindle Assembly
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8.5 CARTRIDGE CARE SUMMARY

The following listing summarizes care and cleaning considerations for the RK06K or RK07K Disk
Cartridge: ~

1.
2.

10.

Keep cartridges clean.
Use cartridges at computer room temperature only.
Manipulate cartridges by the top cover handle only.

When the protection cover is removed (for loading), do not touch disk surfaces, hub center
cone, or surfaces.

When the protection cover is removed (for loading), interior metal hub surfaces must be
clean.

When the protection cover is removed (for loading), ensure that the disks are not moved or
rotated, since improper disk motion may generate plastic particles which can result in disk
damage.

When loading or unloading an RK06 or RK07 Drive, insert and remove cartridges gently.
In addition, do not use excessive force when manipulating the top cover handle.

If, during operation, a cartridge makes rumbling or continuous tinging sounds (or errors
occur), discontinue use of the cartridge. Use of a damaged cartridge on other drives may
damage the drives, resulting in additional damage to all other cartridges used thereafter.

Each cartridge should be professionally cleaned every 6 months and/or whenever a specific
cartridge is not operating properly.

Cartridges are factory-repairable only. Disassembly in the field is not permitted, and such

action will void the warranty on a cartridge, as well as any drive on which the cartridge may
be operated.
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CHAPTER 9
RK06/RK07 DUAL-ACCESS OPTION

9.1 RK611/RK06 and RK611/RK07 DUAL-ACCESS SYSTEM CONFIGURATION

Dual-access operation is an option available to the RK06 Drive enabling it to be accessed through two
different controllers. Figure 9-1 shows the system configuration for dual-port operation. The eight
RKO06s or RK07s shown in Figure 9-1 are daisy-chained. The two RK611 Controllers can be attached
to the same or to two different CPUs.

CENTRAL MAIN
PROCESSOR MEMORY

=t = it

FopTiON
RK611 l RK611 I
CONTROLLER CONTROLLER '
A ) B
| )
[ —

B2 292'297 292 292 292 29% g2

RK@6/RKO7 SUBSYSTEM CONFIGURATION (PDP-11)

1n-4326

Figure 9-1 RK611/RK06 or RK611/RK07 Dual Access System Configuration
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9.2 DUAL-ACCESS CONTROLS

A drive with the dual-access option has three modes of operation with respect to its two ports. Figure
9-2 shows the Port A and Port B control switches that determine which mode the drive is in. When
these two switches are not pressed, all attempts to issue a command to the drive will generate a
“non-existent drive”” error in the controller issuing the command.

FRONT PANEL
CONTROL PANEL

7

%
b~
C
-
—

RUN 1 _J||WRITE A B
STOP||{READY PROT |

\ \ \

ACCESS B ENABLE SW.
WITH ACCESS INDICATOR
(ON = DUAL ACCESS

B PORT SELECTED)

RUN/STOP SW. WITH
STOP INDICATOR
{ ON = STOP
OFF = RUN)

UNIT SELECT SW.WITH
READY INDICATOR

ACCESS A ENABLE SW.
WITH ACCESS INDICATOR
( ON =SINGLE-ACCESS DRIVE

T

{ ON = READY ) SELECTED OR DUAL-ACCESS
A PORT SELECTED)
FAULT INDICATOR WRITE PROTECT SW. WITH
{ON = FAULT) PROTECT INDICATOR

( ON = WRITE PROTECT )
11-5329

Figure 9-2 RKO06 or RK07 Disk Drive Power and Control Switches

9.2.1 Port A Mode .
With only the Port A enabling switch depressed, the drive will respond to Port A. Any attempt by Port
B to issue a command to the drive will generate a ‘“‘non-existent drive” error in the port B controller.

9.2.2 Port B Mode ‘
With only the Port B enabling switch depressed, the drive will respond to Port B. Any attempt by Port
A toissue a command to the drive will generate a‘‘nonexistent drive” error in the Port A controller.

9.2.3 Dual-Access Mode

With Port A and Port B enable switches depressed, the drive is in the programmable mode. In this
mode, the drive is initially available to both ports. Once the drive has been seized by one of the ports,
that port has full control over the drive and can 1ssue any legal command. A port seizes a drive if the
controller selects the drive through that port and the drive was available.

9.3 DUAL-ACCESS LOGIC CIRCUITS

For the dual-access option, the drive houses two additional modules: an M7730 dual-port board and
an M7706 interface and timing module. The two interface and timing modules interface with each
controller. The dual-port board contains logic for controlling the access from both ports and acts as a
multiplexer for commands and timing from each port to the remainder of the drive electronics. The
dual-port option also uses a different backplane than the single-port option.
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The logic for the dual-port option is located on the M7730 module and consists of:
1. Arbitration Circuits
2. Timing Counters and Decoders
3. Auto-Release Timer
4. Multiplexers.

9.3.1 Arbitration Circuits
These circuits determine and control the state of the multiplexers for operating the drive through the
two ports.

9.3.2 Timing Counters and Decoders
These circuits control the timing of transmissions from the controller that has seized the drive.

9.3.3 Auto-Release Timer
This timing circuit generates a signal that will automatically release a port, if it has not been utilized
within a one second period after it has gained access.

9.3.4 Multiplexers
These circuits act as a single-pole, double-throw switch for each signal used by a port for operation of
the remainder of the drive.

9.4 DUAL-PORT OPERATION

9.4.1 Seizing a Drive in the Neutral State
When an RK06 or RK07 Drive is in the neutral state, it is equally available to each port. Neither port
has priority over the other.

When a controller selects a drive, the drive will switch to the correct port to connect the drive with that
controller.

If the two controllers simultaneously attempt to seize the drive, a high speed clock (in the dual port
logic) in the drive will arbitrate, allowing only one of the controllers to seize the drive.

9.4.2 Attempting to Seize an Unavailable Drive

If a neutral drive is seized by a port and the other port attempts to seize the drive, the latter port will
find the drive unavailable. This will assert the Combined Error bit in Control and Status Register 1 (bit
15 in RKCS1). Also, the Drive Available bit in the Drive Status Register (bit 0 in RKDS) will be
cleared as a result of a port attempting to seize an unavailable drive.

In addition to clearing bit 0 in RKDS, a port attempting to seize an unavailable drive will set the port
request flip-flop in that drive. The dual port logic checks the status of this flip-flop when the controller
currently operating on the drive releases the drive. If the port request flip-flop is not set, this indicates
that the port other than the one just in use did not attempt to seize the drive. The drive then returns to
the neutral state and it may then be seized by either port. If, however, the port request flip-flop is set,
this means the other port attempted to seize the drive when it was unavailable. In this case, the other
port seizes the drive.

For example, assume Port A controls the drive. Port B tries to seize the drive and finds the drive

unavailable. Thus, the Port Request flip-flop is set. When Port A is finished with the drive, it releases
the drive with a release command. Since the Port Request flip-flop is set, Port B then seizes the drive.
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9.4.3 Caution in Issuing a Release Command to an Unavailable Drive

The programmer should be careful, when designing software for use with the dual port option, to
avoid the following problem. Assume Port A has seized the drive, and Port B attempts to seize it and
finds it unavailable. Suppose Port B then attempts to cancel its port request. If the release command
from Port B is completed before Port A actually releases the drive, there is no problem. If, however,
Port A releases the drive while Port B is still in the process of issuing a release command, the Port B
controller will find the attention asserted. The assertion of attention should have been prevented by the
release of Port B. This race condition can be avoided by not allowing a port to release its port request
to an unavailable drive.

9.4.4 Auto-Release Timer

At the initiation of every command to the drive by the port that has access, a one second release timer
is started. (The exception to this is the release command.) This timer is restarted with every new
command issued by the controller having access to the drive. If a port accessing the drive does not
release the drive and the one second release timer times out, the other port’s port-request flip-flop will
be examined. If it is reset, the drive will go back to the neutral state. If the other port’s port-request
flip-flop had been set, the following events take place.

1. The drive becomes deselected from the port that had access.
2. The drive is effectively seized by the other port.
3. The other port’s attention is asserted, signifying that the drive is now available.

9.5 START/STOP AND WRITE PROTECT IN DUAL ACCESS
When ac power is first applied to the RK06 or RK07, the drive is initially in the neutral state. The
volume valid bit for each port is cleared. A pack acknowledge command is required for each port.

The drive will not seek or write through a port unless that port has its Volume Valid bit set.

If a port issues the Unload Heads command, the one second auto-deselect timer is disabled. This has
been instituted to allow a change of cartridge and not have the drive return to the programmable state.
If the drive were allowed to return to the programmable state after an unload command, the other port
could seize the drive and issue a conflicting command.

Once the drive is cycled up, the completion of the head-loading sequence asserts the attention bit of the
port having access to the drive. For one additional second, the drive will be seized by that port.

The port having access must issue a command to the drive within this time. Failing to issue a command
within this time will cause the dual-port logic to examine the other port’s Port Request flip-flop. If the
flip-flop is not set, the drive will return to the neutral state. If the flip-flop is set, the drive will become
seized by the other port and the other port’s attention will be asserted.

If the drive is unavailable to a port and the RUN/STOP switch is changed, the port is notified by the
assertion of its attention. The change is reported to the controller though the “spindle on’ status bit.

When Write Protect is asserted, neither port will be able to do a write operation. There is no provision
to Write Protect the drive through one port and not have it Write Protect through the other.

If the drive is seized to a port and the operator changes the status of the write protect switch, the other

port is notified through the assertion of its attention. The change is reported to the controller through
the Write Lock Status bit.
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9.6 ERROR HANDLING IN DUAL ACCESS

9.6.1 Notifying the Controller of an Error

Errors occurring while the RK06 or RKO07 is seized by one of the controllers are reported to and
should be serviced by that controller. The other port is not notified of these errors. The exception is a
parity error in a message to the drive on the other port.

If the drive had been in the neutral state and an error occurred, both Attention bits would be asserted.
The fault bit would be read by both controllers when servicing the Attention set in the drive. However,
only one of the controllers would service the error in the drive.

9.6.2 Clearing the Drive Errors and Resetting the Attention

Either controller may issue a drive clear at any time. The Attention in the drive will be cleared by a
drive clear regardless of the drive’s availability. However, to clear the flip-flops storing the error
information, the drive must be seized to the port issuing the Clear command as mentioned. The con-
troller-to-drive parity error is handled differently from the other errors and is discussed in greater
detail as follows.

9.6.3 Multiple Drive Select and CTD Parity Errors in the Dual-Access Configuration
If a controller has seized a drive and multiple drive select is detected in the drive, the drive handles this
as an unsafe condition and unloads the heads.
If a controller has seized a drive and multiple drive select is detected on the other port, the drive detects
the condition but does not set fault and unsafe and does not unload the heads. The port detecting
multiple drive select reports it to the controller regardless of whether it had access to the drive.
Controller-to-drive (CTD) parity errors are detected and stored separately for each port. Unlike all
other errors, the CTD parity error flip-flop is cleared with a Drive Clear regardless of whether or not
that controller has seized the drive. The Attention in the port is raised when a CTD parity error occurs.
9.7 INITIALIZE IN DUAL ACCESS
The RK06 or RKO07 will honor an “initialize”” issued separately from either port. The effect the ‘““in-
itialize” has depends upon the availability of the drive to the port issuing the command. The three
drive conditions are described.
1. The drive is seized by a port. At this time, an initialize will:

a. Clear that port’s attention bit

b.  Clear the error flip-flops in the drive

c. Cause the port to release the drive.

If the other port’s port-request flip-flop is cleared, the drive will be returned to neutral. If the

other port’s port-request flip-flop is set, the drive will become seized by the other port.

2. The drive is in neutral. At this time, an initialize will:

a. Clear the port’s attention bit

b. Clear the error flip-flops in the drive.
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3. The drive is seized by the other port. At this time, an initialize will:

a. Clear the port’s attention bit

b. Cancel the port request if one is pending.
9.8 GETTING DRIVE STATUS IN DUAL-ACCESS MODE
If the drive is seized by one of the ports, that port’s controller may interrogate any of the eight status
multiplexers (A0, BO, Al, Bl, A2, B2, A3, B3) within the drive.
If the drive cannot be seized (busy with another port), only status multiplexers A0 and BO may be read
through the unseized port. This situation causes the Combined Error bit (bit 15 in RKCS) to be
asserted in the controller of the unseized port. Refer to Figure 9-3 for the data bits contained in drive
status messages AO through B3.
9.8.1 Status Bits Pertinent to the Dual-Port Available at the Unibus Interface

1. Drive available (DRA) - This bit is set to the port that has access to the drive and reset to the
other port. Read only.

2. Volume Valid (VV) - This bit is used to indicate when a disk cartridge may have been
changed. There is a Volume Valid bit for each port.

3.  Ready (RD) - Indicates that the selected drive is up to speed and its heads are settled over the
specified cylinder. This bit will always be reset to a port not having access to the drive.
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MESS ID | RESVD FOR INv | ac SEEK SPEED RD/WR
BO . FAULT| NXF | PRTY ocK OFF PARITY
o] @ | app'L wess RESVD) ApoR | Low T erR | INC | "% | Loss |tRack [UNSAFE
T WR CNT|WRITE SEEK | LIM
81 W| MESSID | RESVD FOR ISECTOR/ & NO | GATE | HEAD | MULT |INDEX [TRIBIT|SERVO| g no IbeT ONISERVO leariTy
L:,u (1)!(0) ADD'L MESS | ERR |WRITE|8 NO_|FAULT HD SEL| ERR | ERR |SIGERRlyorion| SEEK [UNSAFE
©| MESSID | RESVD FOR YLINDER ADDRESS RESVD[PARITY]
B2 2| (o (1 |Ao0'L MESS ¢ ®
[77]
w T
=| MESS ID RESVD FOR DECODED
B3 () (1) | AbD'L meSs SECTOR COUNT HEAD ADGRESS RESVD  |RESVD|PARITY
B.) DRIVE-TO-CONTROLLER TRANSMISSIONS
NOTE:

(D) - THESE BITS ARE USED ONLY ON THE RKQ7.

Figure 9-3 Drive Status Bits Contained in A and B Messages

9-7

11-5328






RKO06/RK07 DISK DRIVE Reader’s Comments
USER’S MANUAL

Your comments and suggestions will help us in our continuous effort to improve the quality and usefulness of our
publications.

What is your general reaction to this manual? In your judgment is it complete, accurate, well organized, well
written, etc.? Is it easy to use?

What features are most useful?

What faults or errors have you found in the manual?

Does this manual satisfy the need you think it was intended to satisfy?

Does it satisfy your needs? Why?

[0 Please send me the current copy of the Technical Documentation Catalog, which contains information on
the remainder of DIGITAL’s technical documentation.

Name Street

Title : City

Company ‘ State/Country
Department Zip

Additional copies of this document are available from:

Digital Equipment Corporation

444 Whitney Street

Northboro, Ma 01532

Attention: Communications Services (NR2/M15)
Customer Services Section

Order No. _ EK-RK067-UG-001
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