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In addition to data storage, the buffer format provides 768 bvtes per sector for ICl PCA use.

The LD 1200 does not write data in the Media in the same format as it is stored in the buffer. In
the Media, data fields are interieaved during Write operations and de-interleaved during Read
aperations. Interleaving data reduces the possibility of any one Media flaw totally destroying a
record or a field. The Vector Address Field and Postfield are most vuinerable to destruction
because they are small (6 bytes each). Interleaving the contents of these fields with the contents
of the User Data Field, (1025 bytes) spreads a Media flaw across the interleaved fields. In this
way, a large flaw appears as a burst of small collectabie flaws.

User information in each sector on the disk consists of:
® 3 Write Protect Bytes

Y 1025 User Data bytes

® 100 ECC bytes for the user data

® 6 Vector Address bytes

® 20 ECC bytes for the Vector Address

® 6 Postfield bytes

® 20 ECC bytes for the Postfieid

The three Write Protect Bytes (one each for the User Data Field, Vector Address Field, and
Postfieid) are written at the beginning of the sector user data area. A Write Protect Byte indicates
that something has been written in the associated field in that sector. The codes used for the
Write Protect Bytes (normally 66 hex) are selected by the ICI PCA. If a Write Protect Byte is
detected during a Write operation, the LD 1200 hardware immediately inhibits laser write power.
If the Read/Write data detection circuitry fails to detect a Write Protect Byte during a Read
operation, 00 hex is forced into the associated data buffer location. When data is detected at the
Write Protect Byte location, the data buffer is loaded with the value read from the Media. Any
nonzero byte value is interpreted as a Write Protect Byte by the ICI PCA. All fields associated
with Write Protect Bytes containing all ZEROs are considered empty by the IC! PCA.

The method used to interieave sector data is illustrated in figure 3-75. The 1025 bytes of user
data for a sector are divided into 5 equal groups of 205 bytes each. Associated with each group
of 205 bytes are 20 bytes of ECC. The 20 ECC bytes are appended to the associated data group
to form a 225-byte codeword (5 codewords per sector). The 5 codewords are stored in Common
Memory in a group which comprises the 1125-byte data field for one sector. The Vector Address
and Postfield fields are also stored in Common Memory with associated ECC bytes appended to
them.
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During a Write operation, the nibble count from the Nibble Counter is applied to the address
inputs of the Interieave Table. The circuit output is the Common Memory address of the first byte
to be written in the Media. This address is then routed to Common Memory, via the SIA
Interface, and the data byte is transferred to the MDS PCA. In this manner, the data field is
fetched from Common Memory and written in the Media in a sequence similar to that shown in
figures 3-75 and 3-76. During a Read operation, data read from the Media is stored in Common
Memory using the same addressing method, but in the reverse of the Write interieave sequence
{refer to figure 3-77).

The Interleave Table also provides control signals to the Write Logic and TOON Encoder (refer to
figure 3-68). The signals POSTFIELD, USER DATA FIELD, and VECT. ADDR. FIELD enable the
Write Logic and TOON Encoder to generate the appropriate Write command to write Postfield,
User Data Field, or Vector Address Field information in the Media.



USER DATA FOR ONE SECTOR (1025 BYTES)
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NOTES:
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Figure 3-75. Inteileave Theory
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INTERLEAVE
TABLE

VIA
SIA ADDRESS FORFETCH OF FIRST
BUS BYTE TO BE WRITTEN ON DISK

[

Py SECOND BYTE ADDRESS

THIRD BYTE ADDRESS

®

FOURTH BYTE ADDRESS

*

®

FIFTH BYTE ADDRESS

SIXTH BYTE ADDRESS

[ ]

® SEVENTH BYTE ADDRESS

Py EIGHTH BYTE ADDRESS

NINTH BYTE ADDRESS

®

Py TENTH BYTE ADDRESS

~
NOFES
v For ttus example, sector length

15 25 bytes

2 Data bytes are not necessarnly
interieaved in the sequence
shown

COMMON MEMORY
(IN ECC)

LOCATION FOR BYTE

BYTE 3

BYTE 4

BYIE 7

BYTE 8

BYTE 11

BYTE 12

BYTE 1§

BYTE 16

BYTE 20

BYTE 24

START OF DATA SECTOR

"
12
13
14
15
18
17
18
19
20
21
22
23
24

25

VIA SIA BUS

DATA TRACK
ON LD 1200 DISK

BYTE 4

END OF DATA SECTOR

Figure 3-76. Wiite Interleave Process Example
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MDS
COMMON MEMORY DATA TRACK
INTERLEAVE ON LD 1200 DISK
TABLE (IN ECC)
START OF DATA SECTOR
VIA SIA BUS
ViA BYTE 4 FIRST DATA BYTE IN SECTOR
SIA ADDRESS FOR STORAGE OF FIRST LOCATION FOR BYTE 1
us BYIE 10 BE READ FROM DISK
BUs £ Lt 2 BYTE 8
BYTE 3 3
SECOND BYTE ADDRESS BYTE 12
9 - BYTE 4 4
5 BYTE 16
THIRD BYTE ADDRESS
® 6
BYTE 7 7 8YTE 20
FOURTH BYTE ADDRESS
BYTE 8 8
BYTE 24
9
FIFTH BYTE ADDRESS
* 10 BYTE 3
BYTE 11 "
SIXTH BYTE ADDRESS BYTE 7
® BYTE 12 12
13 BYTE 11
SEVENTH BYTE ADDRESS
[ 2 14
BYTE 15 15 BYTE 15 TENTH DATA BYTE IN SECTOR
EIGHTH BYTE ADDRESS
[ BYTE 16 18 O
17
NINTH BYTE ADDRESS
® 18
) 19
TENTH BYTE ADDRESS
[ ) BYTE 20 20
, 21
22
~ 23
NOTES BYTE 24 24
1 For this example, sector length
is 25 bytes 25
2 Data bytes are not necessarily
mterleaved in the sequence END OF DATA SECTOR
shown ' ADP19

Figure 3-77. Read Interleave Process Example
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3.11.12. Write Logic and TOON Encoder

The Write Logic uses commands from the ICl PCA to generate control signals for Read, Write, and
Diagnostic operations. The TOON Encoder converts data received from Common Memory to serial
write data for the Read/Write Control PCA. Refer to figure 3-78.

At the beginning’of the sector, following a command transfer from IC! PCA to MDS PCA, the
contents of the Read/Write Command Register in the SIA Interface is loaded into latches in the

Write Logic.
NOTE
When a Rewrite operation is
required, loading of the latches is .
inhibited.

Loading of the latches resets the Read/Write Command Register in preparation for the next
command transfer from the ICI PCA. From the latches, the commands are input to the Command
FPLA. This FPLA generates Read., Write, and Diagnostic control signals from the latched
Read/Write Command Register bits. These .signals are routed to the remainder of the MDS PCA
to control its circuits during Read, Write, and Diagnostic operations.

Data to be written on the disk is received from Common Memory, one byte at a time in binary
form (eight bits of data in parallel). The TOON Encoder converts each binary byte into two
9-position TOON cells.

During a Write operation, 3 byte of binary data is routed through the SIA Interface to a buffer (of
flip-flops) in the TOON Encoder (refer to figure 3-78). The data is clocked into the buffer by =INT
CLK 3 when TRANS ACKN and WRT XFR ENABLE are high. ;

The data byte is then input to a multiplexer. The least-significant nibble of the byte (bits 4
through 7) is selected for output from the muitiplexer when NIBBLE COUNT O is low. The
most-significant nibble (bits O through 3) is selected when NIBBLE COUNT O is high. NIBBLE
COUNT O alternates between high and low at 9-clock intervals. The selected nibble is output to
the encoders at the end of the current TOON cell time when the muitipiexer is clocked by TOON
PULSE 7. This signal, generated in the TOON Encoder, is a derivative of TNC3 from the TOON
Counter. TNC3 is shifted through an eight-bit register by 2CLK. The eighth shift of the register
makes TOON PULSE 7 high, defining the end of a TOON cell.

The data nibble from the multiplexer is converted to eight bits of TOON code by the encoders.
The TOON code consists of a high bit in an odd bit position, a high bit in an even position, and
six low bits.
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The TOON encoded data is loaded. in parallel, into a parallei-to-serial shift register by TOON
PULSE 7. The register is then enabled for shifting. Eight bits of TOON data. plus one iow bit
added by TNC3, are serially shifted from the register (as -SER WRT DATA) by -2CLK and are sent
to the Read/Write Contrpl PCA. When the TOON cell has been completely shifted out. the
register is enabled for the input of the next eight bits of TOON code.

Serial write data is also inverted and input to a flip-flop which is clocked by the compiement of
2CLK The output (SWD3) is delayed serial write data, which is input to the Binary Registers for
DRDW.

3.11.13. Rewrite Logic

The Rewrite Logic causes the LD 1200 to attempt the current Write operation again in the next
sector (refer to figure 3-78. Rewrite Request (-REWRT REQ) can go low at any time during the
sector to request a Rewrite and is cleared at the beginning of the next sector. A Rewrite Request
can be caused by any of the following occurrences:

[ ] PLL Error

) DRDW Error

° Sync Error

The occurrence of any other errors cancels the Rewrite Request.

The activation of Rewrite Request prevents the BEG OF SECT PLS signal from clocking the new
sector command_into the command latches in the Write Logic. At the beginning of the next
sector, +B0S @ REWRITE is output to the ECC PCA and the current Write command is attempted
again. Rewrite Request also prevents the Read/Write Command Register in the SIA Interface from

being cleared at the end of the current sector, thus retaining the command for the next sector
after the Rewrite operation.

3.11.14. SIA Interface

The SIA Interface logic enables the MDS PCA to communicate with the SIA Bus. Refer to the
Internal Device Interface subsection for a description of SIA signals and protocol.

During the latter two-thirds of each sector, the IC! PCA transfers commands for the next sector to
the MDS PCA and reads status pertaining to both the previous and current sectors. A command
transfer consists of loading one of two SIA Interface Registers:

® Read/Write Command I'Register, SIA Port 00 hex
@ DRDW Threshold Register, SIA Port 02 hex

The address of the register to be loaded is used by the SIA Interface to route the data from the
ICl PCA to the specified destination.

SIA clock, control signals, and Port Address from the ICI PCA are input to the SIA interface via
line receivers (refer to figure 3-79). These signals are routed to the SIA interface FPLA This
FPLA uses SIA control signals and Port Address Bits O and 1 to generate clocks to seiect and
load the Read/Write Command and DRDW Threshoid registers.
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Control information from the IClI PCA is loaded into SIA Interface Registers to control MDS PCA
functions:

® Read/Write Command Register, SIA Port 00 hex - This register is used to specify the type of
Read, Write, or Diagnostic operation that is to be performed in the next sector as follows:

SIA BUS

BIT FUNCTION

DO Write Data Field (and Write Protect
Byte)

D1 Write Vector Address Field {and
Write Protect Byte)

D2 Write Postfieid (and Write Protect
Byte)

D3 Diagnostic Read/Write

D4 Read Sector

D5 Clear Read/Write Command

D6 Not Used

D7 Long Wrap Test

Bits O through 2 of the register enable the IC! PCA to specify which fields of the sector are
to be written. The Postfield can be written only in a sector containing valid data.

Bit 3 enables the MDS hardware for a Short Wrap Test. When Nibble Count O is high, a
byte of data is transferred from Common Memory to the TOON Encoder Buffer. When
Nibble Count O goes low, the byte is transferred back to Common Memory. This process °
continues until the entire sector is shifted into Common Memory. Because Common Memory
is addressed by the MDS PCA in an interleave pattern, the data appears scrambled in
Common Memory. However, the inteiligence in the Internal Controlier is able to determine if
the bus transfers have been successful.

Bit 4 specifies a Read Operation, during which the MDS PCA reads the entire sector and
distributes the contents to the Servo/Drive Control PCA and Common Memory. If the ICI
PCA issues both a Read and Write command, the MDS PCA performs the Read operation
and ignores the Write command.

When high, bit 5 aborts any Read or Write operation in progress, including pseudowrites.
This bit should be made high before clearing errors that cause pseudowrites.
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Bit 7 enables the MDS hardware for a Long Wrap Test. When a Long Wrap Test command
sets Bit 7 high, write data from Common Memory i1s routed through the TOON Encoder,
producing a modified version of serial write data (SWD3). The Long Wrap Test Relay
disconnects READ2 (read data from the Media) from the Sample and Hold circuits and
substitutes SWD3. The SWD3 pulses are decoded and transferred to Common Memory. As
a result of the test. Common Memory should contain the original data plus properly decoded
Wrtite Protect Bytes, all in the correct locations. The data does not shift as in the Short
Wrap Test.

The Long Wrap Test command is not cleared at the end of each sector. This command must
be cleared by a Clear Read/Write Command.

Read/Write commands can be loaded or changed anytime during the Command/Status
Window. Near the beginning of each sector (except during a Rewrite), the MDS PCA logs
the command received during the previous sector, clears the Read/Write Command Register,
and begins execution of the logged commands. The IC! PCA must issue the new commands
for the next sector in the Command/Status Window at the end of the current sector. When
a new command is not issued, the MDS PCA assumes an idle mode. Once the contents of
the Read/Write Command Register are logged. the ICI PCA can not alter the command.
When a Rewrite is requested, the contents of this register are not logged and can be
changed by the ICI PCA.
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® DRDW Threshold Register, SIA Port 02 hex -~ The ICI PCA loads this register with one plus
the maximum number of Direct Read During Write (DRDW) errors that can be aliowed to
occur in each field (User Data, Vector Address, and Postfieid) of a sector, during a Write
operation, before the MDS PCA declares a DRDW error. This register is partitioned as
follows:

SIA BUS

8IT FUNCTION

D3 User Data DRDW Threshold
through

DO

D7 Postfield and Vector Address DRDW
through Threshoid

D4

When the MDS PCA detects more DRDW errors than are allowed, the Write operation is
terminated and (if authorized) a Rewrite operation is attempted in the next sector.

A DRDW error is defined as a byte failure, which may involve as few as one or as many as
four monoholes in a byte. A threshold vaiue of zero prevents all writing. A threshold value
of one indicates no errors are allowed.

The DRDW value is also used to determine whether a given sector is empty or has been
written in previously. The MDS PCA declares the presence of data in a sector only when the
number of properly decoded bytes from the Media equals or exceeds the DRDW threshoid.

During a data transfer from the Media to Common Memory, the MDS PCA must have control of
the SIA Bus when a byte is ready for transmission. To gain control, READ BYTE (from the
Interieave Table) goes high. When SIA CLK 3 (from the SIA Bus) goes high, +BE1 (Bus Enable
Out) goes low giving the MDS PCA control of the SIA Bus (refer to +BE1 description in the
subsection on Interface Signals). At SIA CLK 2, TRANS ACKN (Transaction Acknowledged) goes
high, enabling the SIA Address Bus drivers for the transfer of the Common Memory Address from
the Interleave Table. READ BYTE and TRANS ACKN are applied to the SIA Interface FPLA,
causing SEND DATA to be generated. enabling the SIA Data Bus drivers. As data is read from the
Media, it is sent to Common Memory by these drivers.

During a Write operation, WRT XFR ENABLE goes high, giving the MDS PCA controi of the SIA
Bus, as previously described. TRANS ACKN enables the SIA Address Bus drivers to send the
Common Memory Address to the ECC PCA. READ BYTE is low during a Write operation, making
SEND DATA low. SEND DATA low enables the SIA Data Bus Receivers to accept a byte of data
from Common Memory and route it to the TOON Encoder.

3.11.15. Pre~PIP Detection

This circuit generates Write Protect and Missing Data Field Statuses. During a Write operation, a
Write Protect Byte for the type of field being written (User Data, Vector Address, or Postfield) is
written before the Data Field (refer to figure 3-91 in the subsection on Data Recording Format). A
hole burned in the Media at a specific monohole position spreads to include adjacent pasitions.
Using differential detection, a8 monohole can actually be sensed before reaching the monohole
position at which it was burned. Therefore, shortly before a write protect byte is written. Laser
Diode read power i1s turned on. If there is aiready a Write Protect Byte in the field where one 1s
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to be written, it is detected by the Sample and Hold circuitry and Level Detect signal 4S4>S2) is
sent to the Pre-PIP Detection circuit. This circuit generates +WRT PROT STAT high to the
Servo/Drive Control PCA, enabling it to shut down Laser Diode write power before the write
protect byte can be overwritten.

When a Postfield is to be written, the sector must already contain user data, as indicated by the
presence of a User Data Write Protect Byte. In this case, the Pre-PIP Detection circuit is allowed
to look for a Data Level signal only during the User Data Write Protect Byte field (UDDE from the
Write Logic goes high). If the Write Protect Byte is not detected, the Pre-PIP Detection circuit
sends +MISS DATA FIELD high to the Servo/Drive Control PCA, enabling it to shut down Laser
Diode Write power before the Postfield Write Protect Byte can be written.

3.11.16. Certify Flag Detection

When the presence of data is detected in the Certify Flag Byte (the LEVEL DETECT signal goes
high) this circuit generates +CERTIFY FLAG high.

3.11.17. Data Detection Circuit

This circuit informs the Servo/Drive Control PCA when it is determined that there is data in a
sector. A preset number of monoholes must be detected in a sector before it can be identified as
containing data. This value is loaded into the DRDW Threshold Register by the ICl PCA (refer to
the subsection on SIA Interface).

At the beginning of each sector, the value from the DRDW Threshoid Register is preset into the
Data Detect Threshold Counter. The counter is enabled during the User Data and Vector Address
Fields. Each time a data monohole is detected, the counter is decremented by one. When the
count reaches zero, DATA DETECT high is sent to the Servo/Drive Control PCA, indicating that
data is contained in the sector. DATA DETECT is reported to the ICI PCA to enable it to
determine whether a sector contains data without performing a Read operation.

3.11.18. Write Verify Circuit

The Write Verify Circuit generates a DRDW Error status when a properly formed monohole is not
detected after an attempt has been made to write one.

There are two threshold counters in the Write Verify Circuit: User Data DRDW Threshoid Counter
and Vector Address or Postfield Threshold Counter. Data to initialize these counters is loaded
from the ICI PCA into the DRDW Threshold Register (in the SIA Interface) before the end of the
sector. At the beginning of the next sector, the threshold data is loaded into the threshold

counters.

At the beginning of each byte written, one of the two threshold counters or the Write Protect
DRDW Error AND gate is enabled by the associated enable signal from the Write Logic (refer to
figure 3-80), as follows:

® When a write protect byte is written, WPE enables the Write Protect AND gate.

® When a user data byte is written, DATA FIELD enables the User Data DRDW Threshold
Counter.

® When a Vector Address Field or Postfield byte is written, VOPE enables the Vector Address
or Postfield DRDW Threshoid Counter.
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WEV and WOV are applied to a NAND gate. If both the even and odd PiPs in a nibble are
detected. the NAND gate disables the clock to the associated threshold counter, and the input to

the Write Protect AND gate is low. If a PIP has not been detected, the associated signal (WEV or
WOV) causes the output of the NAND gate to go high. This places a high level at both the J- and .
K- inputs of DRDW Error flip-flop. When the flip-flop is clocked by -RER at the beginning of the

next nibble, the outputs toggle, generating a clock pulse to the enabled threshoid counter and a

high input to the Write Protect AND gate. Each time a User Data, Vector Address, or Postfieid
DRDW error is detected, the enabled counter is decremented by one. When the count reaches

zero, +DRDW ERR STAT high is sent to the Servo/Drive Control PCA, indicating a Write error.

If the Write Protect AND gate is enabled, a missing PiIP generates +DRDW ERR STAT high at the
beginning of the next nibble. The DRDW Error flip-flop is cleared at the beginning of each byte.

3.11.19. Wobble Byte Verification

This circuit verifies that the wobble bytes have been properly read from the Media (refer to figure
3-81). As each nibbie of the wobble bytes is decoded by the Binary Registers, it is input to the
register in the Wobble Byte Verification circuit. WOBBLE ENABLE from the Sequence Logic is
input to the register to verify that the wobble nibbie has been decoded at the proper time. The
register is clocked by TOON PULSE O at the beginning of the next nibble. The outputs of the
register provide address inputs to a PROM. When eight properly decoded wobble nibbles have
been recognized by the PROM, a high signal is sent to the Wobble Qualifier Flip-Flop. The
flip-fiop is clocked at the beginning of the next nibble, which sends +WBBL QUAL PLS (Wobble
Qualifier Pulse) high to the Error Signal Generator PCA.

The Error Signal Generator PCA sends a Wobble Puise Feedback (+WBBL PLS FEEDBK) to the
Wobble Byte Verification circuit. This signa! presets a down counter with a threshold vaiue for
the generation of a Wobble Error Status. This counter is clocked at the beginning of each sector.
If it is not preset by the occurrence of a Wobble Puise Feedback signal during each sector, the
counter is decremented by -BOSCK (Beginning of Sector Clock) to zero. When the READ HEADER
signal goes high, shortly after the wobble bytes are read, WES STATUS {(Wobble Error Status)
high is sent to the Servo/Drive Control PCA. .

The complement of the Wobble Qualifier Pulse Signal is input to a flip~flop. The flip-fiop is
clocked by the complement of the Wobble Pulse Feedback signal. If the Wobble Qualifier Pulse
and Wobble Puise Feedback signals coincide, the output of the flip-flop keeps the Wobble Error
Status signal low, indicating no Wobble Error. This circuit checks wobbie pulse timing.
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3.12. CARRIAGE

The Carriage is the largest moving mass in the servo system. In many ways, the Carriage is
similar to the actuators in magnetic disk drives. As in these drives, the Carriage is capable of
movement in only the radial direction, in relation to the Media disk, and is Driven
electromagnetically by a voice~coil motor. It is through the actuation of the Carriage that iong
Seeks. from the inner to the outer tracks of the disk, are possible.

Physically, the Carriage consists of a Carriage Body, on which are mounted:

® Fine Servo Motor, the only other component of the LD 1200 capable of independent
directed movement

® Position Sensor

® Quad Detector

@ Carriage Electronics PCA

@ Laser Pen

® Optics

Functionally, the Carriage consists of three interdependent systemé: {refer to figure 3-82)
® Optical

® Carriage Electronics

® Electromechanical

These systems are described in the following subsections.
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3.12.1. Interface Signals

The Carriage interfaces with the remainder of the LD 1200 using the following signals (refer to
figure 3-82):

POST DIFF (Position Difference)

This signal is output to the Error Signal Generator (ESG) PCA. It is generated by the
Position Sensor on the Carriage. This signal indicates the relative position of the Fine
Servo Motor (FSM) with respect to the Carriage Body, in a radial direction.

FOCUS SIGNAL

This signal is output to the ESG PCA. It is derived from the output of the Quad Detector
on the Carriage. This signal indicates the distance between the actual and desired focus
points. It is used to Drive the Focus Actuator to the point where the light beam from the
Laser Diode is focussed on the sensitive layer of the Media.

PUSH PULL SIG (Push-Pull Signal)
This signal is output to the ESG PCA. it is an analog error signal derived from the output
of the Quad Detector on the Carriage. This signal indicates the relative shift of the light

beam with respect to a track center. it serves as the error signal to Drive the Tracking
Actuator back to the center region.

CARR QUAD SUM (Carrier Quad Sum)
This signal is output to the Servo Systems, Read/Write Contro! and ESG PCAs. It is
derived from the output of the Quad Detector on the Carriage. This signal indicates the

total light intensity received at the Quad Detector. The Carriage Quad Sum signal is used
for the following:

® Provide gain control voltage to the ESG PCA
® Provide Quad Low Status
® Provide Quad High Status to the Power Control Loop
POSITION SUM
This signal is output to the Read/Write Control (R/WC) PCA. It is generated by the
.Position Sensor on the Carriage. This signal indicates the total intensity of the light
striking the split detector (duo-diode) in the Position Sensor. It is used to control the light

intensity of the Position Sensor LED and thereby control the gain of the Position
Difference signal.

+CARR RD and -CARR RD (Carriage Read Signais}

These differential signals are output to the R/WC PCA. They carry read data from the
Media. Read data includes header and user data, write PIP readback (Write Verification
signal), and disk clock signals.

CARRIAGE 440V (Quad Detector Bias)

This signal is generated by the Power Supply and distributed to the Carriage by the R'WC
PCA. It provides the bias voitage for the Quad Detector.
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SNSE DIODE RD (Sense Diode Read)

This signal is output to the R/WC PCA. It is a voltage which represents Laser Diode
output power during the read mode.

SNSE DIODE WRT (Sense Diode Write)

This signal is output to the R/WC PCA. It is a sampled and held voltage which represents
Laser Diode output power during the write mode.

| RD (Read Current)

This signal is generated by the R/WC PCA.' It provides readrcurrent to the Laser Diode.
| WRT (Write Current)

This signal is generated by the R/WC PCA. It provides write current to the Laser Diode.
+WRT DATA and -WRT DATA (Write bata Signals)

These differential ECL signais are generated by the R/WC PCA. They carry
TOON-encoded write data to be recorded in the Media.

CARRIAGE +5V

This signal is an operating voltage from the R/WC PCA.
CARRIAGE -5V

This signal is an operating voltage from the R/WC PCA.
CARRIAGE +12V

This signal is an operating voitage from the R/WC PCA.
CARRIAGE -12v

This signal is an operating voltage from the R/WC PCA.
COARSE DRIVE

This signal is generated by the power amplifier on the Servo Systems (SS) PCA. It
provides Drive current for the Coarse Actuator.

COARSE RETURN

This signal is output to the SS PCA. It provides the return path for the Coarse Actuator,
carrying current feedback to the Coarse Servo Loop.

FOCUS DRIVE

This signal is generated by the power amplifier on the SS PCA. It provides Drive current
for the Focus Actuator function of the FSM.
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FOCUS RETURN

This signal is output to the SS PCA. It provides the return path for the Focus Actuator,
carrying current feedback to the Focus Servo Loop.

TRACK DRIVE (Tracking Drive)

This signal is generated by the power amplifier on the SS PCA. It provides Drive current
for the Tracking Actuator function of the FSM. )

TRACK RETURN (Tracking Return)

This signal is output to the SS PCA. It provides the return path for the Tracking Actuator,
carrying current feedback to the Tracking Servo Loop.

POS LED SUPLY (Position LED Supply.)
This signal is generated by the R/WC PCA. It supplies the analog voltage to Drive the LED
which is the light source for the Position Sensor.
3.12.2. Optical System
The Carriage Optical System consists of the following components (refer to figure 3-83):
° taser Pen (collimator pen), consisting of the following components:
- Gain Guided semiconductor (Al Ga As) laser diode
- Collimation objective
- Cylindrical lens
- Photodiode sensor
The output of the Laser Pen is a collimated beam of light. which produces a maximum of 20
milliwatts of write power at a wavelength of from 800 to 840 nanometers. Collimation is
within 0.3 milliradians. Radiation is linearly polarized light.

® 45 Degree Mirror - glass substrate with a muiltilayer coating optimized for an incident angle
of 45 degrees. ’

@ Polarizing Beamsplitter - reflects or transmits light, depending on the direction in which the
light is polarized. i

o Quarter-wave Retarder - changes linearly polarized light to circularly polarized light and
circularly polarized light to linear.

® Objective Lens - three-element Rodenstock Lens that focuses the beam from the laser to a
1-micrometer spot. The Objective Lens has an F number of 0.96. which equals a numerical
aperture of 0.52 and focal length of 4.13 millimeters. The lens system is mounted in the
Fine Servo Motor.

® Bifocal Lens - this lens has two different radii. After passing through the lens. the light
beam Is astigmatized, producing two focal lines.
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® Quad Detector - four-element quadrant detector, consisting of four light sensing
semiconductor diodes. These diodes are used to detect focus, tracking, total laser power,
read data, and clock signals.
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Figure 3-83. Carriage Optical System

The Laser Pen provides the light source beam to write data in and read data from the Media.
Serial write data signals from the Read/Write Control PCA turn on laser write current, bringing
the power of the laser beam up to the levei where a hole can be meited in the sensitive layer of
the Media. The polarized laser beam is collimated by the Laser Pen. This beam is transmitted to
the Polarizing Beamsplitter, which deflects it 90° and transmits the light up through the
Quarter-wave Retarder. The Quarter-wave Retarder converts the beam from linearly pclarized
light, to circularly polarized light which is rotated 45° The circularly polarized hight beam s
projected up through the Objective Lens, which focuses it onto the sensitive layer of the Media.
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When the beam is at the write power level, the light meits a hole in the sensitive layer of the
Media.

When the laser beam is at the read power level, the light is reflected back from the sensitive layer
of the Media. through the Objective Lens, to the Quarter-wave Retarder. The Quarter-wave
Retarder rotates the polarization of the light another 45° making it linear, but 90° out of phase
with the incident light. This linearly polarized light is transmitted to the Polarizing Beamsplitter.
Because of the orientation of the polarized light, the Polarizing Beamsplitter passes the beam
through the Spacer and Bifocal Lens to the Quad Detector. The Quad Detector converts the
refiected light into electrical signals which contain the information read from the Media.

3.12.3. Electronics System

The Carriage Electronics System consists of the following components (refer to figure 3-82):

® ECL Differential Receiver

® Laser Driver

@ Laser Diode (part of both the Optical and Electronics Systems)

® Sense Diode

® Relay

® Blanking Circuit

® Quad Detector (part of both the Optical and Electronics Systems)

® Write Sense Sample and Hold

@ Position Sensor, Position Flag, and LED

® Servo Preamplifier

® Servo Signal Trim

® Read Preamplifier

The Electronics System is implemented on the Carriage Electronics PCA, except for the Laser,

Sense Diode, Quad Detector, Position Sensor, Position Flag, and associated LED.

3.12.3.1. ECL Differential Receiver

This circuit receives differential write data signals from the Read/Write Control PCA and routes
write data to the Laser Driver, Write Sense Sample and Hold, and 120-ns One-Shot circuits.

3.12.3.2. Laser Driver

During a Write operation, this circuit modulates the output of the Laser Diode with write data.
Write current. controiied by the Read/Write Control PCA. is enabled to the Laser Diode by serial
Write Data pulses. The write current causes the laser to emit coherent hght which melts a hole n
the sensitive layer of the Media.
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During a Read operation, read current, from the Read/Write Control PCA, is supplied to the Laser
Diode. The read current causes the laser to emit coherent light at the read power level, which is
reflected back through the Optical System carrying information read from the disk.

3.12.3.3. Laser Diode

During a Write operation, the Laser Diode is Driven by write current from the Laser Driver to emit
coherent light of sufficient power to meit a hole in the sensitive layer of the Media. When the
laser is not writing, it is Driven by read current from the Read/Write Control PCA to emit coherent
light at the read power level, enabling data and servo information to be read from the Media.

3.12.3.4. Sense Diode

The Sense Diode is located in the Laser Pen behind the Laser Diode. This location enables the
Sense Diode to monitor laser emissions which are proportional to those directed through the
optical system to the Media. Light from the Laser Diode is converted to electrical signals, which
indicate relative power output, by the Sense Diode. These signals (Sense Diode Read and Sense
Diode Write) are sent via the Blanking Circuit to the R/WC PCA to control the Power Control
Loop.

3.12.3.5. Relay
The relay is connected across the terminais of the LaserDiode to protect the laser from static

when no power is applied to the Carriage.

3.12.3.6. Blanking Circuit

The Blanking Circuit eliminates the effect of far field shift on the Quad Detector during periods of
high laser power (writing) and provides isolation for read and write sense currents. As shown in
figure 3-82, this circuit is composed of the following:

120-ns One-Shot - During a Write operation, the retriggerable one-shot circuit provides a pulse
to the Quad and Sense Current Switches which enables them to switch currents from the Quad
Detector and Sense Diode to ground. The duration of the one-shot puise is long enough to blank
write pulse transients from the Quad Detector and Sense photodiodes before returning the current
switches to the read mode.

Quad Current Switches - During a Write operation, these switches route the outputs of the Quad
Detector photodiodes to ground, preventing write puise transients from entering the Read
Channel. This circuit also provides isolation to keep voltage changes on the photodiodes to a
minimum and to prevent Blanking Circuit switching transients from entering the Read Channel.

Sense Current Switch - During a Write operation, this circuit routes sense diode current to the
Write Sense Sample and Hold circuit for generation of the Sense Diode Write signal for the
Read/Write Control PCA. The Sense Current Switch also isolates Blanking Circuit switching
transients from the Sense Diode.
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3.12.3.7. Quad Detector

The Quad Detector consists of four photodiodes arranged in a four-quadrant manner, as shown in
figure 3-84. These diodes are used to derive the Focus Signal, Push-Pull Signal, Low-frequency
Quad Sum Signal, and Read Signal {containing data and clock signals).

The LD 1200 focusing system is built around the Bifocal Lens. Light reflected from the Media is
passed through the Objective and Bifocal Lenses, producing an astigmatic effect (refer to figure
3-84, part a). Rather than producing a single focal point, these lenses produce two focai lines.
The focal lines are perpendicular to one another. Halfway between the focal lines. the lenses
produce a nearly circular spot. When the Optical System is in focus, this spot is centered on the
Quad Detector, producing equal outputs from all four diodes. As shown in figure 3-84, part a,
the Focus Signal electronics produces an in-focus signal of zero. When the Objective Lens is too
close to the Media to be in focus, a positive signal proportional to the deviation from focus is
generated. A negative signal indicates the Objective Lens is too far from the Media to be in
focus.

The tracking system is based on detecting the difference in intensity of the light falling on the
two sides of the Quad Detector. As shown in figure 3-84, part b, the zero order defraction
pattern created by the light reflected from the Media maintains the same intensity as tracks are
crossed. The first order defraction pattern changes intensity from side to side as tracks are
crossed. As a result, the intensity of light (zero order plus first order patterns) hitting each side of
the Quad Detector changes as tracks are crossed, resulting in a tracking error signal.

Imperfections in the mechanical aspects of the LD 1200 cause the Media track to wander away
from the on-track position of the Carriage. As the Media moves off-track, the intensity of the
reflected light changes a proportional amount (refer to figure 3-84, part b). The change in
intensity indicates the amount of deviation from track center. The detector quadrants detecting
the change in intensity indicate the direction of the deviation from track center. This information
is used to generate the Push-Pull signal which is sent to the ESG PCA via the Servo Signal Trim
circuit. The ESG PCA generates a tracking error signal which is used by the Tracking Servo Loop
to keep the Carriage on track.

NOTE

The spot of reflected light falling on
the face of the Quad Detector does
not move from the center position,
except under the following
conditions:

® The components of the Optical
System or the Quad Detector
are out of alignment.

® The FSM is extended (i.e.,
displaced) from its zero axis
position relative -to the Coarse
Linear Actuator. For example,
during a Seek operation, the
FSM leads the Coarse Linear
Actuator until the actuator
catches up.

The read signal from the Media (containing data and ciock information) is derived by detecting
changes in Quad Detector bias current through monitoring of the +40-volt supply irefer to figure
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3-84, part c). A monohole in the Media (representing data) causes a drop in the reflected light
received by the Quad Detector. The resulting change in the current drawn by the Quad Detector
is detected by the monitor in the Read Preamplifier, which generates the differential read signal
for transmission to the R/WC PCA.

The outputs of all four Quad Detector diodes are summed to create the Quad Sum signal. This

signal is used to normalize all other servo signals generated by the Quad Detector and to provide
a "Laser-on" flag for the ESG PCA.

3.12.3.8. Write Sense Sample and Hold

Serial Write Data pulses from the ECL Differential Receiver enable this circuit to sample and hold
sense diode current, which indicates Laser Diode power output. After four write pulses, the value
held is sampled by the Read/Write Control PCA, which uses it to adjust laser write power.

3.12.3.9. Position Sensor, Position Flag, and LED

The Position Sensor indicates the position of the Fine Servo Motor reilative to the Coarse Actuator.
The sensor consists of a LED, Position Flag, and Sensor. As shown in figure 3-82, the LED and
Sensor are mounted opposite each other on the Carriage Body. The flag is mounted between the
LED and Sensor and is attached to the movable FSM actuator.

The LED is used as a light source. The Sensor is a dual photodiode. which is used to detect the
light from the LED. When the FSM actuator is at the center {zero) position relative, to the Coarse
Actuator, the light from the LED shines through the vertical slot in the Position Flag and
illuminates equally both diodes of the Sensor. As the FSM actuator moves in either direction, the
flag attached to it moves. The flag blocks the light from the LED allowing more light to fall on
one of the two Sensor diodes. The difference in diode illumination generates an error signal
which is proportional to the deviation of the FSM from the center position. This error signal
causes the Coarse Linear Actuator to follow the movement of the FSM.

3.12.3.10. Servo Preamplifier ?

The Servo Preamplifier generates servo signals for the Focus, Fine, and Coarse Servo Loops from
the outputs of the Quad Detector and Position Sensor. With the exception of the Position Sum
signal, these signals are sent to the ESG PCA via the Servo Signais Trim circuit. The Position
Sum signal is sent to the R/WC PCA. '

3.12.3.11. Servo Signal Trim

The Servo Signal Trim circuit normalizes servo signals from the Servo Preamplifier for
compatability with the servo loop circuits.
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3.12.3.12. Read Preamplifier

The Read Preamplifier buffers the read data output from the Quad Detector, amplifies the signals,
and transmits them to the Read/Write Control PCA differentially over the flex lead.

3.12.4. Electromechanical System

Functionaity, the Carriage Electromechanical System (refer to figures 3-82 and 3-85) consists of
the Fine Servo Motor (FSM) and Coarse Actuator. Relative motions of these components are
perpendicular to that of the spiral tracks on the spinning disk and parallel to each other.

The FSM (M2 in figure 3-85) is mounted on top of the Coarse Actuator (M1). The driving forces
for the FSM and the Coarse Actuator are controlied independently. Two sets of error signals are
generated to control these forces, X2 and X2-X1. Signal X2 is generated by the Optical System
from preformatted servo information read from the disk. Th.s error signal represents the spacing
difference between the FSM and the track to be followed. Error signal X2-X1 is generated by the
Position Sensor. This signal represents the relative spacing between the FSM and the Coarse
Actuator. )

—TR— K2 FINE X2
SERVO |— X2 —
<— F2— yoToR

F1

COARSE ACTUATOR l——— X1 ———p]

Q O
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Figure 3-85. Electromechanical System Mode/

During a Seek operation, the FSM is moved toward the specified track, followed by the Coarse
Actuator. The FSM is Driven by the 8031 Microprocessor on the Servo/Drive Controt PCA. The
Tracking Signal (refer to figure 3-84) from the Optical System is used to detect track crossings.
The track crossing signals are input to the 8031 Microprocessor. The microprocessor measures
the time between track crossings. The distance between tracks is known. The microprocessor
calculates the average velocity of the FSM (change in distance divided by change in time). The
number of tracks to be crossed before the desired track is also known. The number of tracks
remaining to the target and the velocity trajectory are used to calculate the desired velocity. The
difference between the average velocity and desired velocity is the velocity error. The 8031
Microprocessor outputs the velocity error to a digital-to-analog converter in the Tracking Servo
Loop. In this foop, the error value is converted to Tracking Drive, which is applied to accelerate
or decelerate the FSM to the desired velocity.

Long Seeks result in high velocities at long distances from the desired track which are
continuously reduced in magnitude until the target track is reached. When the desired track is
reached. the FSM enters the tracking mode. The microprocessor continues to monitor tracking
error signal status to ensure Seek completion and that a stabie tracking state exists.
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During tracking, the Tracking Signal from the Optical System controls FSM movement. This
signal is input to the Tracking Servo Loop which produces TRACKING DRIVE to keep the FSM on
track. The Tracking Servo Loop is stabilized by a lead-iag network to prevent oscillation.

In the Tracking and Seek Modes, the Position Sensor is used to control the Coarse Actuator.
When the FSM moves off the relative zero position of the Coarse Actuator, the Position Sensor
sends an error signal to the Coarse Servo Loop. This loop provides COARSE DRIVE to the Coarse
Actuator to reposition the Carriage. As a result, the Coarse Actuator follows the movement of the
FSM. The Coarse Servo Loop is stabilized by a lead-lag network to prevent oscillation. ’

Although the components of the Electromechanical System are coupled, the effective loop
bandwidth of the FSM is much larger than that of the Coarse Actuator. The resultant tracking
system allows the FSM to follow large runouts up to relatively high frequencies (2.5 kHz).
Whereas, the Coarse Actuator reacts to low frequency variations (200 Hz). .

The FSM is aiso used to keep the Optical System in focus. The Focus Signal from the Optical
System provides the focus error to the Focus Servo Loop. This loop provides FOCUS DRIVE to
move the Objective Lens, mounted in the FSM, back into focus position. The Focus Servo Loop is
stabilized by a lead-lag network to prevent oscillation.

3.13. MEDIA

The Media is the physical medium in which data is stored by the LD 1200. It consists of a
12-inch diameter glass sandwich disk contained in a protective enclosure (cartridge).

The Data Cartridge consists of a top and bottom half, which includes locks and optical access
doors (refer to figure 3-86). When the cartridge is not instalied in the LD 1200, it is in a clesed
position. In the closed position, the top and bottom halves form an enclosure with the recording
Media disk (disk) inside. The locks at each corner of the cartridge keep it closed. The shape of
the cartridge halves limits the movement of the disk and the hub attached to it.

When the cartridge is inserted into the LD 1200, the locks disengage, the optical access doors
open, the cartridge halves separate to free the disk and hub assembly, and the disk is held to the
spindie magnetically.

The cartridge includes a Write Protect Tab which enables a user to protect the cartridge from
being written on, when desired (refer to figure 3-86).

The disk is a sandwich consisting of two 12-inch diameter glass disk substrates bonded to. and
separated by, an inner and outer spacer ring (refer to figure 3-87). The sandwich construction of
the disk protects recorded data against environmental exposure.

One side of the disk is usable for storing data. On this substrate, an intermediate polymer layer is
deposited. A sensitive layer of Tellurium Alloy is deposited on the intermediate layer. Grooves,
carrying prerecorded tracking, sector, and clock information, are impressed in the sensitive iayer.

When the cartridge is inserted into the LD 1200, the disk attaches to the Drive Motor Spindle
magnetically (refer to figure 3-87). The hub of the disk is aluminized, enabling the disk to be
held in place on the Spindle by magnetic attraction.
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3.13.1. Surface Format

The disk is preformatted with track, sector, and clock information in pregrooved continuous spiral *
tracks (refer to figure 3-88). The spiral tracks are logically segmented into circular tracks.

 S— | J S—
— | o §
MEDIA — 1.00”
DISC HuB
\es /

13.36"

FRONT

}J LOCK

VDR

hened

WRITE PROJECT TAB
OPTICAL ACCESS DOORS
DOOR OPENER TRACKS

: ' PB002175-1

TOWARD
LD 1200

Figure 3-86. LD 1200 Data Cartridge
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Figure 3-87 Disk Construction
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Figure 3-88 Recording Surface format
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The recording surface of the disk is divided into three areas: inner band, user band, and outer
band.

NOTE

Inner and Outer bands are not
accessable for user data, but are
used by the Drive for initialization
and diagnostics.

The three recording bands consist of groups of tracks, numbered as follows:

® Inner band (not'for user data). Track -2350 (F6D2 hex), at radius 84.9 £0.1 millimeters,
through -1 (FFFF hex)

® User band: Track O (0000 hex) through 31,989 (7CFF hex)

® Quter band (not for user data): Begins at track 32,000 (7DOO hex), radius 142.6 = 0.1
millimeters

With a clockwise rotation of the disk, the continuous track spirals outward from the inner radius.
Beginning at the innermost logical track, track numbers increment by one, from -2350, with each
revolution. Each logical track is divided into 32 sectors, numbered O through 31 (00 through 1F
hex).

Each sector is identified in the Header by track number and sector number, which is prestamped
in the track. A sector contains 1200 bytes of information, including a 15-byte Header followed
by an 1185-byte Data Field. Track format is further described in the Data Recording Format
subsection.

NOTE

In the inner band, the data fields of
Sector O are preformatted with
TOON encoded data for Vvisual
reference.

Within the track groove, header information is prerecorded by forming a relief pattern, the depth
of which is one quarter of the laser output wavelength (refer to figure 3-88). Disk clocks are
preformatted in the bottom of the track groove, which is one eight wavelength in depth.

Data is written at the zero-crossings of the disk clock (refer to figure 3-90). When a data
monohole is burned into the track, the resulting hole destroys approximately three clock
zero-crossings. The remaining clocks in a TOON cell are sufficient to keep the Read/Write
channel in synchronization with the disk.
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Figure 3-89. Media Track Structure
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Figure 3-90. Data Representation in the Media
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3.13.2. Data Recording Format

Header and user data is recorded in sectors, which are formatted as shown in figure 3-91. Each
of the 32 sectors on a track includes the following fields:

HEADER

[} Sector Mark (4 bytes) - used for bit and byte synchronization. The Sector Mark indicates the
beginning of each sector, and is the point to which bit and nibble boundaries are referenced.
The Read/Write channel resynchronizes the Read/Write circuitry to the beginning of each
sector.

The Sector Mark is prerecorded in a special TOON code to distinguish it from data (refer to
- figure 3-92). A Sector Mark TOON cell contains either two odd or two even monohoies,
whereas a data TOON cell can contain only one odd and one even monohole.

® First Gap (2 bytes) - used for Phase-Locked Loop {PLL) resynchronization after a Sector Mark
distortion. This field contains clock information oniy.

® Wobble Bytes (4 bytes) - used to synchronize the Tracking Servo Loop to the pregrooved
track at the beginning of each sector. The prerecorded Wobble Bytes contain the TOON
representation of 66 hex. The monoholes in the bytes are positioned off the center of the
track, to the left then to the right, as shown in Figure 3-93. The arrangement of the
monoholes provides a low-frequency tracking signal to supplement that provided during
track following.

® Second Gap (1 byte) - used to maintain PLL synchronization. This field contains clock
information only. ’

® ID (3 bytes) - contains sector identification, as follows:
- Sector {1 byte) - contains the sector address
- Track Low (1 byte) - contains the least-significant byte of the track address
- Track High {1 byte) - contains the most-significant byte of the track address

[ ] Certify Flag (1 byte) - 66 hex is written in this field when it is necessary to indicate there is
a flaw in the next sector.

DATA

() Write-Power Check (1 byte) - 66 hex is written in this field every time a Write operation is
attempted. Writing in this field enables the Power Control Loop to check laser write power
before an attempt is made to write data. If write power is not within a predefined window
when the check is made, the loop provides an error status which can result in reinitialization
of the LD 1200.
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(® Refer to Wobble Bytes illustration.
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Figure 3-91. LD 1200 Sector Format (One Sector)
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Figure 3-93. Wobble Bytes
® Write Protect Bytes (3 bytes) - there is one Write Protect Byte for each subfield of the Data
Field, arranged in the foll_owing sequence:
(1 User Data Field Write Protect Byte

(2) Vector Address Field Write Protect Byte
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(3) Postfield Write Protect Byte

When an attempt is made to write in a subfield of the Data Field, 66 hex is written in the
associated Write Protect Byte._ These bytes provide overwrite protection, which prevents
data from being destroyed accidentaily by an erroneous Write operation.

® Data Field (1177 bytes) - contains the following interleaved subfields:
- User Data Field (1025 bytes) - user information stored in the LD 1200
- User Data ECC (100 bytes) - error correction characters for the User Data Field

- Vector Address Field {6 bytes) - used as a pointer to inform the ICl PCA whether or not
to release the associated User Data Field to the Host as valid data. The LD 1200 writes
information in the Vector Address Field as each sector is written. The information’ is
then used during Read operations to monitor for sectors that were flagged as bad
during a previous Write operation. The vector address for a given User Data Field is
written in the sector following the one containing the user data. ’

- Vector Address ECC (20 bytes) - error correction characters for the Vector Address
Field

- Postfield (6 bytes) - primarily used to enable the user to declare a particular sector,
record, or file obsolete and to point to a new location for the current version of that
information. The Postfield is written as a separate entity even though its contents are
physically interieaved with the other subfields of the Data Field. Five bytes in the
Postfield are defined by the user, and are not interpreted by the LD 1200. The
remaining byte is used by the LD 1200 only when a sector has been flagged as bad.
This byte.is used in conjunction with the Vector Address to ensure that flawed sectors
are not transferred to the Host during Read operations.

- Postfield ECC (20 bytes) - error correction characters for the Postfieid

With the exception of the Sector Mark, data is written (and prerecorded) in the Media in
TOON code. As shown in Table 3-18, a nibble (four bits) of binary information is encoded
into a TOON cell using two monoholes. One monohole must be in an even position and one

in an odd position. Monoh rie position 9 is never used in data encoding.

® Write Complete Bytes (3 bytus) - there is one Write Complete Byte for each subfield of the
Data Field, arranged in the following sequence:

(1) User Data Field Write Complete Byte

{2)  Vector Address Field Write Complete Byte

(3) Postfield Write Complete Byte
A 66 hex written in any of the Write Complete Bytes indicates that the associated subfield of
the Data Field has been compiletely and successfully written. The Write Protect and Write

Complete Bytes are used for data integrity and flawed sector detection.

@ Third Gap (1 byte) - separates the -Data Field and Header. This field contains clock
information only.
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Table 3-18. TOON Code Defintion
! EQUIVALENT TOON CELL ’
|
BINARY |
NIBBLE ! MONOHOLE POSITIONS
| .
MSB ts8 ¢ 1 ! 2 | 3 , 4 5 | 6 7 . 8 9
| ; j ; ! i
0000 ° ® | ! ; i
0001 e | i e | ; ;
0010 ® | ! i i @ !
0011 ® ' i i . e
0100 e ! @ ‘,
0101 ' N I ) : i
0110 ; i e i@ i
0111 - i i e | ; e I
1000 ; ® | e i i
1001 i e | e j |
1010 | | @& | @ ' ]
1011 ‘ i 5 | @ | e
1100 : | @ ! ! ] ® i
1101 i e : o
1110 ! | e o |
1111 ' | i : e . o
1. Data monoholes are never written in Position 9.
T8L13
3.14. BASEPLATE
The Baseplate provides the main supporting structure for the critical mechanical.

electromechanical, and optomechanical components of the LD 1200.

3.14.1. Signal Descriptions

Signal descriptions for the Baseplate are as follows (refer to figure 3-94):

M

(2)

CARRIAGE LOCK SOLENOQID DC - This signal is generated by the Power Supply. It

provides dc voltage to the Carriage Lock Solenoid, enabling the Carriage to lock in the
home position.

EJECT SOLENOID DC - This signal is generated by the Power Supply.

It provides dc

voltage to the Interlock Solenoid, preventing cartridge removal while the Spinaie is
spinning.

SPINDLE MOTOR AC - This signal is generated by the Power Supply.

voltage to the Spindle Moztor, enabling it to run.

It provides ac
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(4) BRAKE SOLENOID DC - This signal is generated by the Power Supply. It provides dc
voitage to the Spindie Brake Soienoid, applying direct braking to the Spindie pulley.

(S) +CART LD STAT - This signal is output to the Servo/Drive Control PCA. It goes high
when a cartridge inserted, activating the Cartridge Sensor which senses that a cartridge
is present and aliows spin-up to occur.

(6) -CARR RTRCT ST - This signal is output to the Servo/Drive Control PCA. It goes low
when the Carriage Latch Solenoid is deactivated, retaining the Carriage in the fully
retracted position.

(7) +CAR PRO TB SW - This signal‘is output to the Servo/Drive Control PCA. It goes high
when the Write Protect Switch is activated, indicating if a cartridge may be written
upon.

(8) +MTR SPD PLS - This signal is output to the Servo/Drive Control PCA. It goes high
when the Tachometer Sensor is active, indicating when the Spindle Motor s
up-to-speed during spin-up and at rest during spin-down.

)] EMERG RETRACT VOLT - This signal is output to the Servo/Systems PCA. It indicates
when the Power Supply dc voltage is below an acceptable level, activating the
Emergency Retract Capacitor to provide the +12 Vdc needed to initiate a Carriage
retract.

{(10) AC NEUTRAL - (Not shown on block diagram.) This signal line provides a neutral path
for ac voltages output by the Power Supply.

(11) DC RETURN - (Not shown on block diagram.) This signal is generated by the Power
Supply, providing a return path for dc output voitages.

CARRIAGE
LOCK SOLENO!D DC @ @ + CART LD STAT -
, - ] N\
CARRIAGE LOCK CARTRIDGE
SOLENOID SENSOR
EJECT SOLENOID DC @ o @ ~CARR RTRCT ST .
INTERLOCK CARRIAGE LATCH > s/DC
PS SOLENOID SOLENOID
SPINDLE MOTOR AC @ @ +CARPRO 7B SW -
SPINDLE WRITE PROTECT
MOTOR SWITCH
{ BRAKE SOLENOID DC @ + MTR SPD PLS )
SPINDLE BRAKE TACH
SOLENOID SENSOR

EMERGENCY | RETRACT
LEGEND: CAPACITOR

PS = POWER SUPPLY ' (@ emReTRVLT ss
$ OC = SERVO DRIVE CONTROL PCA x >
$S = SERVO SYSTEMS PCA

PB002192~-3
Figure 3-84 Baseplate Block Diagram
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3.14.2. Functional Description

The Baseplate contains all the major components that allow data to be stored on and retrieved
from the Data Cartridge. It contains the Cartridge Load/Eject Mechanism, the Spindie Assembly
and Spindie Motor that rotate the disk, and the Carriage and Linear Actuator Motor that allow the
Carriage Assembly to move between tracks. The Basepliate also contains carriage rails for
reduced friction travel of the Carriage Assembly, and the actuating mechanism for the optical
access doors which are opened by Data Cartridge insertion. Normaily closed to protect the Media
from the environment, they must be open to perform read/write operations. .

Signals generated by the Power Supply provide power to lock the Carriage in the Home position,
provide power to run the Spindle Motor, prevent Data Cartridge removal when the Spindle
Assembly is rotating, and provide a means for braking the Spindle Assembly rotation.

Signals output to the Servo/Drive Control PCA and Servo Systems PCA retain the Carriage in the
home position, allow Media write protection to occur, sense when the Spindle Motor is
up-to-speed or at rest, and provide emergency power during a Power Supply malfunction to
initiate a Carriage retract.

These functions are performed by the following components (refer to the General Description
Section in this manual for their location):

Cartridge Guides - Properly align the Data Cartridge when inserted.

Cartridge Load/Eject Mechanism - Locks the Data Cartridge in place after insertion and opens the
optical access doors. These doors are normally closed to protect the Media from the
environment. The Media can only be accessed when they are open.

Spindle Motor and Motor Run Capacitor - Rotates the Spindle Assembly and provides centering
for the disk. The Motor Run Capacitor enables the Spindie Motor to spin up smoothly.

Spindle Assembly - Holds the Data Cartridge in the proper position, brakes the Spindle to a stop
during spin-down, and rotates the disk.

Motor Brake Assembly - Applies direct braking to the Spindle pulley.

Carriage Assembly - Provide the means to locate, read, and write data on the Media.

Positioner Motor Magnet - Interacts with the Carriage to form a voice coil motor, which moves the
Carriage during Seek operations.

Shock Mounts - Reduce vibrational shock that could harm critical components and affect data
access.

Tachometer Sensor - Senses the speed of the Spindle Motor.

Guardband Sensor - indicates when the Carriage is retracted to the guardband area of the Media.

Data Cartridge Flag - Senses when a Data Cartridge is inserted.

Carriage Lock Solenoid Assembly - Allows the Carriage to lock in the fully retracted position
during power-down and emergency retract.

Interlock Solenoid Assembly - Prevents Data Cartridge removal whiie the Spindle is spinning.




| OSI SCSI LD 1200 -
i PERIPHERAL EQUIPMENT REFERENCE MANUAL
Page: 3-308 | THEORY OF OPERATION 75114906 A

Write Protect Switch Assembly - Provides Media write protection when the Write Protect Tab on
the Data Cartridge is in the write protect position. It is enabled by rotating 180 degrees in the
counter-clockwise direction.

Spindle Grounding Brush - Provides Spindle ground to reduce electrostatic buildup.

Baseplate Terminator PCA (also known as Baseplate PCA) - Distributes logic signals from the
Baseplate to the Card Rack. This PCA includes the Emergency Retract Capacitor, Write Protect
Switch, and Data Cartridge Fiag. :

Carriage Rails - Provides the reduced-friction surface needed for Carriage movement.

Front and Rear Crash Stops - Stops the Carriage from further movement if the Drive circuitry
malfunctions.

Emergency Retract Capacitor - Provides emergency voltage, causing the Carriage to retract if the
Power Supply malfunctions and is unabie to supply adequate power.

3.15. POWER SUPPLY

The Power Supply is a switch mode type unit, which includes a self-contained cooling fan for the
LD 1200. For ease of maintenance. the Power Supply is a field-replacement unit (FRU).

The Power Supply provides:

Y Five dc outputs with adequate current for the Drive and Internal Controller. Electronic
margin control is provided for all the dc outputs except +40 Vdc.

[ Logic controlied outputs for:

Spindle Motor

Cartridge Interlock Solenoid

Carriage Lock Solenoid

Spindle Brake Solenoid

[ Power supply operative status
@ Overtemperature status
e Line synchronization signal

@ Circuitry for Power Supply external shutdown
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3.15.1. Input Specifications

INPUT VOLTAGE
The Power Supply operates at any of the following line input voitages: 100, 110, 120,
200, 220, or 240 Vac, +6.7% -13.3%. Line input voitage is selected by means of a
jumper provided on the Power Supply. The jumper is not easily accessible when the
Power Supply is installed in the LD 1200. If it becomes necessary to change the jumper,

the Power Supply top cover and the top printed circuit assembly (PCA) inside must be
removed.

INPUT FREQUENCY: 47 to 66 Hz

INPUT POWER: 0.4 kVA

3.15.2. OQutput Specifications

The Power Supply provides the following output voltages:

NOMINAL PROGRAMMED
OUTPUT LOAD MARGIN
VOLTAGE 2% RANGE SWITCHED CONTROL

+5V 2-21A N/A t5%

-5V 0.1 -0.4A N/A 25%

+ 12V 0.3 - 3.9A YES 25%

-12v 0.2 - 3.5A YES 25%
+40V (Bias) 1A N/A N/A

115 Vac 0.75A N/A N/A

115 Vac 0.5A YES N/A

All dc outputs, except +40V, are protected against overvoltage and undervoltage conditions.
Overcurrent and short circuit protection are provided for all ac and dc outputs except +40V. The
+40-voit current is limited by the source impedance of the Power Supply.

3.15.3. Interface Signals

The following signals are used to interface the Power Supply with the remainder of the LD 1200
circuits (refer to figure 3-95):

AC NEUTRAL (not shown in Power Supply block diagram)

This is the neutral path for ac voitages output by the Power Supply.
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+BRK MTR CNTL

This signal is generated by the Servo/Drive Control PCA. It controls the Spindle Motor ac
output and Brake Solenoid + 12-Vdc output as follows:

BRAKE/MOTOR SPINDLE MOTOR BRAKE SOLENOID
CONTROL AC OUTPUT +12-VDC OUTPUT
Low On (motor on) On (brake off)
High Off (motor off) Off (brake on)
Open Off (motor off) Off (brake on)

+CARR LOCK CNTL

This signal is generated by the Servo/Drive Control PCA. It controis the Carriage Lock
Solenoid, which locks the Carriage in the Home position when the LD 1200 is not running
or is powered down. (Refer to CARRIAGE LOCK SOLENOQID DC signal description.)
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DC RETURN (not shown in Power Supply biock diagram)
This i; the return path for dc voitages output by the Power Supply.
+EJECT DSBL
This signa'l is generated by the Servo/Drive Control PCA. It controls the Interlock

Solenoid, which locks the front door of the LD 1200 while the spindle is spinning, to
prevent removal of the Data Cartridge. (Refer to EJECT SOLENOID DC signal description.)

P.S. S.D. CNTL (Power Supply Shutdown)

This signal is generated by the Servo/Drive Control PCA. it shuts down Power Supply
outputs when the Servo/Drive Control logic detects an unsafe condition (such as
overtemperature) in the LD 1200:

POWER SUPPLY POWER SUPPLY
SHUTDOWN OUTPUTS
Low Off
High on
Open On

After the unsafe condition is removed, Power Supply operation can be restored by setting
the ac circuit breaker (at the rear of the LD 1200) to OFF, then to ON.

MARGIN DISABLES (+5V MRG DSBL, -5V MRG DSBL, + 12V MRG DSBL, -12V MRG DSBL) ‘
These signals are generated by the Servo/Drive Control PCA. A margin disable enables

the associated margin control line to force the pertinent output volitage up or down 5%
from the nominal value:

ASSOCIATED
MARGIN DISABLE LINE MARGIN CONTROL LINE
Low Enabled
High Disabled (associated

output nominal)

Open Disabled (associated
. output nominal)

MARGIN CONTROLS (+5V MRG CNTL, -5V MRG CNTL, + 12V MRG CNTL, =12V MRG CNTL)
These signals are generated by the Servo/Drive Control PCA. A margin control forces the

associated Power Supply output voltage up or down by 5% when the associated margin
disable line is enabied (low):
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MARGIN DISABLE

+5V low

+5V low

+5V high or open
-5V iow

-5V low

-5V high or open
+ 12V low

+ 12V low

+ 12V high or open
-12V low

-12V low

-12V high or open

BRAKE SOLENOID DC

This signal is an output to the Baseplate.
Brake Solenoid in order to apply braking action to the spindle.

MARGIN CONTROL

+5V low

+5V high or open
+5V disabled

-5V low

-5V high or open
-5V disabled

+ 12V iow

+ 12V high or open
+ 12V disabled
-12V low

-12V high or open

-12V disabled

ASSOCIATED
OUTPUT VOLTAGE

+5.355 Vdc 22%
+4.847 Vdc 22%
+5 Vdc (nominal)
-5.25 Vdc 22%
-4.75 Vdc 22%
-5 Vdc (rominal)
+12.6 Vdc 2%
+11.4 Vdc ¢2%
+ 12 Vdc (nominal)
-12.6 Vdc 2%
-11.4 Vdc 22%

-12 Vdc (nominal)

It provides switched + 12 Vdc to the Spindle
BRAKE SOLENOID DC is

provided when the Brake/Mator Control line goes high. (Refer to Brake/Motor Control

signal description.)

CARRIAGE LOCK SOLENOID DC

This signal is an output to the Baseplate. It provides switched pick-hold voltage to the
Carriage Lock Solenoid to lock the Carriage in the Home position. CARRIAGE LOCK
SOLENOID DC is controlled by the Carriage Lock Control and Supply Operative Status

signals:
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SUPPLY OPERATIVE CARRIAGE LOCK CARRIAGE LOCK
STATUS CONTROL SOLENOID DC
Low (inactive) . Low (active) Off (Carriage

locked)
High (active) Low (active) On (Carriage
uniocked)
High (active) ~ High (inactive) Off (Carriage
locked)
High (active) Open Off (Carriage
locked)
Open High (inactive) ' Off (Carriage
locked)

DC VOLTAGES
Refer to the Output Specifications subsection.
EJECT SOLENOID DC

This signal is a dc output to the Baseplate. It provides switched pick-hoid voitage to the
Interiock Solenoid to prevent removal of the Data Cartridge while the spindle is spinning:

EJECT DISABLE

CONTROL EJECT SOLENQID DC
Low On (Cartridge removable)
High Off (Cartridge not removable)
Open Off {Cartridge not removable)

FAN MOTOR 115 AC

This signal is an ac output to the card cage fan. It provides power to operate the fan,
which cools the LD 1200 card cage. This output is provided whenever the ac circuit
breaker CB1 (at the rear of the LD 1200) is set to ON.

+LINE SYNC SIG

This signal is a TTL logic output to the Servo/Drive Control PCA. It indicates that the
input voltage to the Power Supply is equal to or greater than the minimum range value
required for reliabie operation of the LD 1200. The duty cycle of 4+ LINE SYNC SIG is
from 45% to 55%. The frequency of the signal is the same as the ac input line.
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+P.S. TEMP WARN (Power Supply Temperature Warning)

This signa! is output to the Servo/Drive Control PCA. It is an early warning signal
indicating the ambient temperature of the Power Supply has reached 65 23 degrees
Centigrade. The Fower Supply shuts down a minimum of 100 milliseconds after the lfow
~to high transition of this signal. Power supply operation can be restored after an
overtemperature shutdown by setting the ac circuit breaker CB1 (at the rear of the LD
1200) to OFF, then ON.

SPINDLE MOTOR AC
This signal is an ac output to the Baseplate. It provides a switched ac voitage to run the
Spindle Motor. SPINDLE MOTOR AC is controlled by the Brake/Motor Control signal.
(Refer to Brake/Maotor Control signal description.)

+SUPP OP (Supply Operative Status)
This signal is a TTL logic output to the Servo/Drive Control PCA. It goes high a minimum
of 1 millisecond after all dc voltages are within operating range. [t goes low within §
microseconds after any of the dc voltages drops out of operating range. This signal is
used by the Servo/Drive Control PCA to generate Power-On Reset for the Servo and Drive
Control Microprocessors and the SIA bus.

+40V
This signal is a dc output to the Read/Write Control PCA. It provides power to the Sense

Diode which provides the signal for the Power Control Loop that drives the Laser Diode.
(Refer to the Qutput Specifications subsection.)

3.15.4. Block Diagram Description

Descriptions of the Power Supply functional blocks, shown in figure 3-85, are provided in the
following subsections.

3.15.4.1. AC Circuit Breaker

The ac circuit breaker is the Power-On switch for the LD 1200. It trips to the OFF position,
disconnecting the ac line input from the Power Supply, when an input current overioad condition
occurs.

3.15.4.2. Line Filter

The Line Filter suppresses noise on the ac input line.

3.15.4.3. Bulk Power Supply

The Bulk Power Supply provides approximately +300 Vdc to the Self-Oscillating Forward
Converter.
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3.15.4.4. Self-Oscillating Forward Converter

This circuit converts unregulated dc, from the Bulk Power Supply, to regulated high-frequency
puises which are applied to the Step~down Transformer. The amplitude of the converter output is
controlled by feedback from the Pulse Width Modulator. Qutput frequency is produced by input
from the 50-kHz Oscillator.

The Power Supply can be shut down by inhibiting the output of the Self-Oscillating Forward

Converter. When an unsafe condition is detected by the LD 1200, the Shutdown Circuit produces
a signal which inhibits converter operation.

3.15.4.5. Pulse Width Modulator, 50-kHz Oscillator, 4+ 5V Regulator

The Pulse Width Modulator and 50-kMz Oscillator provide a pulse modulated high-frequency
signal to regulate and controf the output of the Self-Oscillating Forward Converter.

3.15.4.6. High-Frequency Step-Down Transformer

This transformer steps down the voltage output of the Self-Oscillating Forward Converter to lower
voltages for input to the DC-to-DC Buck Converters.

3.15.4.7. DC-to-DC Buck Converters

There are three DC-to-DC Buck Converters in the Power Supply, which produce the following
output voltages:

® +12 Vdc and +40 Vdc

® -12 Vdc and -5 Vdc

® +5 Vdc

A DC-to-DC Buck Converter converts the stepped-down output from the Seif-QOscillating Forward
Converter to the dc output voltage(s) required by- the LD 1200.

3.15.4.8. Filters

There is a filter on each of the Power Supply dc outputs: +5 Vdc, -5 Vde, +12 Vde, -12 Vde,

and 4+40 Vdc. The filter removes the ac component of the DC-to-DC Bulk Converter output. The
output of a filter is the nominal output voitage required by the LD 1200.

3.15.4.9. Linear Regulator

The Linear Regulator provides the additional voltage regulation required for power supplied to LD
1200 logic circuits. It converts -12 voits from the Buck Converter to the -5 volt output.
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3.15.4.10. Margin Controls

The Margin Control circuits enabie the LD 1200 to vary a Power Supply output voltage 5% of
nominal under program control. Refer to the Margin Disables and Controls signal descriptions, in
the interface Signals subsection.

3.15.4.11. Overvoltage Protection

This circuit monitors the dc outputs of the Power Supply for an overvoltage condition. Detection
of a voltage greater than 10% of the nominal value, for longer than 100 microseconds, causes
the Shutdown Circuit to shut down all dc outputs.

After the unsafe condition is removed. Power Supply operation can be restored by setting the ac
circuit breaker (at the rear of the LD 1200) to OFF, then to ON.

3.15.4.12. Undervoltage Protection

This circuit monitors the dc outputs of the Power Supply for an undervoitage condition. Detection
of a voltage less than 10% of the nominal value, for longer than 100 microseconds, causes the
Shutdown Circuit to shut down all dc outputs.

After the unsafe condition is removed, Power Supply operation can be restored by setting the ac
circuit breaker CB1 (at the rear of the LD 1200) to OFF, then to ON.

3.15.4.13. Shutdown Circuit

When an unsafe condition in the LD 1200 or Power Supply is detected. this circuit inhibits the
output of the Self-Oscillating Forward Converter, shutting down the dc outputs of the Power

Supply.

3.15.4.14. Supply Operative Status

This circuit generates an error status signal to the Servo/Drive Control PCA when any of the dc
outputs of the Power Supply drops out of the operating range. (Refer to the Supply Operative
Status signal description in the Interface Signals subsection.)

3.15.4.15. Autotransformer

From filtered ac line input, the Autotransformer provides:
[ 115 Vac to the fans in the Power Supply and LD 1200
® 115 Vac to the Motor Control for the Spindle Motor

® AC sense voltage to the Line Sync circuit
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3.15.4.16. Power Supply Fan

The Power Supply Fan draws cooling air through the Power Supply, to maintain a safe operating
temperature.

3.15.4.17. Motor Control

Depending on the state of the Brake/Motor Control signal, this circuit prevents or routes

alternating current for the Spindle Motor to the Baseplate. (Refer to the Brake/Motor Control
signal description in the Interface Signals subsection.)

3.15.4.18. Line Sync
When the input voltage to the Power Supply is equal to or greater than the minimum required,

this circuit generates a sync signal to the Servo/Drive Control PCA. The signal has a 45% to
55% duty cycle and is at the same frequency as the ac input line.

3.15.4.19. Brake Solenoid Control

Depending on the state of the Brake/Motor Control signal, this circuit prevents or routes + 12 Vdc
for the Brake Solenoid to the Baseplate. (Refer to the Brake/Motor Control signai description in
the interface Signals subsection.)

3.15.4.20. Carriage Lock Solenoid Pick=Hold Circuit

Depending on the state of the Carriage Lock Control signal, this circuit prevents or routes + 12
Vdc for the Carriage Lock Solenoid to the Baseplate. (Refer to the Carriage Lock Control signal
description in the Interface Signals subsection.)

3.15.4.21. Interlock Solenoid Pick-Hold Circuit

Depending on the state of the Eject Disable signal, this circuit prevents or routes + 12 Vdc for the
Interlock Solenoid to the Baseplate. (Refer to the Eject Disable signal description in the Interface
Signals subsection.)

3.15.4.22. Power Supply Temperature Sensor

This circuit monitors Power Supply ambient temperature. When the temperature reaches 65
degrees Centigrade, the circuit generates the Power Supply Temperature Warning signal to the
Servo/Drive Control PCA as an early warning that Power Supply temperature is approaching the
limit of safe operation.
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3.16. OPERATOR PANEL

The functions of the Operator Panel are as follows:

® Display of diagnostic test results

) lndication of power-up

® Selection of Control Module and Slave Device addresses
® Control of Spindie Motor power-up and power-down

® Indication of LD 1200 ready state

® Write protection of Media

Signal descriptions of the Operator Panel are as follows (refer to figure 3-96):

(1) -WRT PROT SW - This signal is output to the Servo/Drive control PCA. It goes low
when the WRITE PROTECT switch is depressed, causing the Media to be write
protected.

(2) -STRT/STOP SW - This signal is output to the Servo/Drive Control PCA. It goes low
when the START/STOP switch is depressed, allowing the Spindle Motor to power up or
power down.

(3) +CM SWO0, +CM SW1, and +CM SW2 - These three signals are output to the ICI
PCA. Any of these signals goes high when the switch cap plug associated with that
signal is present and inserted into the CONTROL MODULE ADDRESS receptacle socket
associated with that signal. These signals specify the physical three bit address visually
marked on the switch caps.

(4) +SLVE DEV SWO, +SLVE DEV SW1, and +SLVE DEV SW2 - These three signals are
output to the ICI PCA. Any one or all three signals go high if the switch cap plug
associated with that signal is present and inserted into the DRIVE ADDRESS receptacle
socket associated with that signal. These signals specify the physical three bit address
visually marked on the switch caps.

(5) +5V - This signal is generated by the Power Supply. It goes high when power is
applied, causing the POWER indicator located with the CONTROL MODULE ADDRESS
switch to illuminate. lllumination indicates that power is present in the LD 1200.

(6) -WRT PROT LED - This signal is generated by the Servo/Drive Control PCA. The WRITE
PROTECT indicator is illuminated when this signal is low. indicating the Media has been
write protected.

(7) -STRT/STOP LED - This signal is generated by the Servo/Drive Control PCA. The
READY indicator is illuminated when this signal is low, indicating the ready state of the
LD 1200.

(8) +5V - This signal is generated by the Power Suppiy It goes high when power is
applied, causing the POWER indicator located with tne DRIVE ADDRESS switch to
iluminate. lllumination indicates that power ts present in the Drive.
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{9) MSD - These four signals are generated by the ICI PCA. They can either be high or
low, depending on the hexadecimal value to be dispiayed. They are used to represent
the most significant digit on the hexadecimal display.

(10) LSD - These four signals are generated by the ICli PCA. They can either be high or low,
depending on the hexadecimal value to be displayed. They are used to represent the
least significant digit on the hexadecimal display.

(11)  -ENBL OP DISP - This signal is generated by the ICI PCA. The hexadecimal display is
enabled when this signal is low, allowing hexadecimal values to be displayed on the
hexadecimal display.

Refer to the Operation section in this manual for further details on Operator Pane! switch and
indicator functions.
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Depressing the WRITE PROTECT or START/STOP switch sends a signal to the Servo/Drive Control
PCA. in turn, the Servo/Drive Control PCA generates a signal illuminating the associated WRITE
PROTECT or READY indicator. These indicators may be illuminated by other methods (refer to the
Operation section for further details). During initial installation of the LD 1200, switch caps are
press—fit onto the CONTROL MODULE ADDRESS and DRIVE ADDRESS receptacles. These caps
are provided with up to three plugs that are inserted into up to three receptacle hoies, causing
signals to be sent to the ICI PCA. These signais specify the three bit address physically marked
on the switch cap.

When a hexadecimal value such as a test resuit is to be displayed, a group of signals are
generated by the ICl PCA. One signal enables the hexadecimal display. The others cause a
physical representation of the hexadecimal vailue to be dispiayed.

When a test is run, the failure code that might result is sent to the data inputs of the Hexadecimai
Display. During the running of the test, the display is disab.ed.

If a failure results, the Hexadecimal Display is enabled and the failure code is displayed. If a
failure does not result, a successful completion code of "00" is displayed.

3.17. MAINTENANCE PANEL

The main purpose of the Maintenance Panel is to allow trained service personnel to run LD 1200
diagnostic tests without a Host CPU or external maintenance exerciser, facilitating field repair.

The Maintenance Panel can be divided into three main functional parts:
® Membrane Switch Panel

® Light Emitting Diodes (LEDs)

® Hexadecimal Display

These are shown in the Maintenance Panel Block Diagram (figure 3-87) included in this
5ubsectio.n.

Maintenance Panel signal descriptions are as follows (refer to the block diagram):

{1) -INCR MSD KEY - This signal is output to the ICl PCA. It goes low when the INCR MSD
key is depressed, causing the most significant digit on the Hexadecimal Display to
increment.

(2) -INCR LSD KEY - This signal.is output to the IC! PCA. It goes low when the INCR LSD
key is depressed., causing the least significant digit on the Hexadecimal Display to
increment. )

(3) -STRT STOP KEY - This signal is output to the ICI PCA. It goes low when the START
STOP key is depressed, causing diagnostic test execution to start or stop. It is aiso
used to increment a common memory address during display mode.

{4) -DISP MEM KEY - This signal is output to the ICI PCA. It goes low when the DISP MEM
key is depressed, allowing entrance to or exit from display memory mode.
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(5) -F1 _KEY - This signal is output to the ICI PCA. It goes low when the F1 key is
depressed, allowing diagnostic subfailure codes to be displayed on the Operator Panel
Hexadecimal Display.

(6) -ENTER KEY - This signal is output to the ICl PCA. It goes low when the ENTER key is
depressed, allowing the data byte currently displayed on the Hexadecimal Display to be
saved.

(7) -CE MODE KEY - This signal is output to the IC! PCA. It goes low when the CE MODE
key is depressed, causing entrance to or exit from CE mode.

(8) -SIA RESET - This signal is output to the IC! PCA. It goes low when the MASTER
RESET key is depressed, causing a Power-On Reset test sequence to be executed.

(9) MSD - These four signals are operated by the IC! PCA. They can be either high or low,
depending on the hexadecimal value to be displayed. They are used for physical
representation of the most significant digit on the Hexadecimal Display.

(10) LSD - These four signals are generated by the ICI PCA. They can be either high or low,
depending on the hexadecimal value to be displayed. They are used for physical-
representation of the least significant digit on the Hexadecimal Display.

(11) -ENBL MP DISP - This signal is generated by the ICl PCA. The Hexadecimal Display is
enabled when this signal is low, allowing hexadecimal values to be displayed.

(12) -ENTER KEY LED - This signal is generated by the ICI PCA. The ENTER key LED is
illuminated when this signal is low, indicating that the ENTER key has been depressed.

{(13) -STRT/STOP KEY LED - This signal is generated by the ICI PCA. The START/STOP key
LED is illuminated when this signal is low, indicating the START/STOP key has been
depressed.

(14) -DISP MEM LED - This signal is generated by the ICl PCA. The DISP MEM key LED is
illuminated when this signal is low, indicating that the DISP MEM key has been
depressed.

(15) -CE MOQODE LED - This signal is generated by the ICI PCA. The CE MODE key LED is
illuminated when this signal is low, indicating that the CE MODE key has been

depressed.

(16) ;F1 LED - This signal is generated by the ICI PCA. The F1 key LED is illuminated when
this signal is low, indicating that the F1 key has been depressed.

(17) -MP PRESENT - This signal is output to the ICl PCA. When low, this signal indicates a
Maintenance Panel is installed in the Drive and must be included in the normal polling
process. .

Refer to the Operation section in this manual for further details on Maintenance Panel switch and
indicator functions.
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Depressing any of the keys on the Membrane Switch Panel sends a signal to the ICI PCA. In turn,
the ICI PCA generates a signal illuminating the associated LED.

When a hexadecimal value is to be displayed, the input value causes a signal to be sent to the IC!
PCA. The ICI PCA, in turn, generates signals that are sent to the Hexadecimal Display. One
signal.enables the display, allowing it to illuminate. The others cause the physical representation
of the input hexadecimal value to be displayed. )
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APPENDIX A. GLOSSARY
Absolute addressing The ability to calculate where the laser beam should be
positioned by subtracting or adding to the new address.
AC Alternating Current (IPB only)
ac Alternating Current (manuals)
AGC Automatic Gain Control
AMP Ampere(s) (IPB only)
AR As required {IPB only)
ASSY Assembly (IPB only)
Baseplate PCA Baseplate Terminator PCA
Bus Master SIA bus module capable of arbitrating for the SIA bus.
Bus Module Circuitry which connects to and communicates via the SIA Bus.
Bus Slave S1A bus module that cannot arbitrate for the SIA bus.
Byte Eight bits of binary information; two nibbles; two TOON cells.
CAP Capacitor (IPB only)
Carriage The entire carriage assembly, including:

® Mechanical system:
- Fine Servo Motor
- Coarse actuator
- Carriage Body

® Electronics system (Carriage Electronics PCA)
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® Optical System:
- Laser Pen
- Quad Detector
- Quarter Wave Retarder
- Polarizing Beam Splitter

- Fine Servo Motor and Three-Element Objective Lens

Carriage Body Mechanical assembly on which the Carriage components are
mounted.

Cartridge The housing for the LD 1200 R/W Media.

cs Ciréuit Breaker

CE Customer Engineer

CHNL Channel (IPB oniy)

CKT Circuit (IPB only)

CM™M Control Module

CMOS Complimentary Metal Oxide Semiconductor

Coarse actuator Also called Coarse Servo and Coarse Linear Actuator.

Command Descriptor Block The structure used to communicate requests from an Initiator to

a Target.
Common Memory RAM data buffer on ECC PCA
Completion Status One byte of information sent from the Target to the Initiator on

completion of one command or a set of linked commands.

Connect The function that occurs when an Initiator selects a Target to
start an operation.

Control Module Intelligent control logic that interfaces with the Host system via
an external interface. Refers to the Internal Controller within the
LD 1200.

Control Module 1D Control Module ldentification

Control Store ROM where COS and Diagnostic firmware reside.

COSs Command Operating System. The LD 1200 operational

microcode.
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Daisy-chained

DAC

Data Buffer

Data Cartridge

Data Field

DC

dc

DES
DESCR

Disconnect

Disk
DpP

Drive

Drive Control
Microprocessor

Drive ID

DRDW

Serial connection of multiple peripherals which requires
termination of the last unit in the string.

Digital-to-Analog Converter

The memory in the internal Controller used for storage of all data
transferred between the Host and the LD 1200 and between the
Internal Controller and the Drive. This buffer allows the Internal

Controller to conduct data transfers with the Host at a rate
significantly faster than the Drive transfer rate.

Consists of a 12" diameter glass sandwich disk (Media) enclosed
in a protective enclosure.

The portion of the track from the Write Protect Bytes to the gap
at the end of the sector.

Direct Current (IPB only)

Direct Current (manuals)

Designator (IPB only)

Description {IPB only)

The function that occurs when a Target reieases control of the

SCSI Bus, allowing the bus to go into the Bus Free phase.

The optical disk media

Dual Port (IPB only)

That portion of the LD 1200 which controls and performs read,

write, and control operations to the disk.

following assemblies:

8039 microprocessor on the Servo/Drive Control PCA

Servo Drive Control PCA

Modulator Demodulator Synchronizer PCA
Read/Write Control PCA

Error Signal Generator PCA

Servo Systems PCA

Carriage and associated electrical and mechanical
assemblies

Drive ldentification

Direct Read During Write.

It includes the

DRDW is the method used during the
write cycle to verify that a data hoie has been written in the
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Media as the result of a Write operation.
DMA Direct Memory Access
ECC Error correction code
ECC PCA Error Correction and Common Memory Interface Unit PCA
ECL Emitter-Coupled Logic
ECO Engineering Change Order
ELEC Electric(al) (IPB only)
EMA Electromagnetic Assy {IPB only)
EMC Electromagnetic Compatibility
EMI Electromagnetic interference
EPROM Erasable and Programmable Read-Only Memory
ESD Electrostatic Discharge
ESG Error Signal Generator
ESG PCA Error Signal Generator PCA
Error An abnormal condition, that can be corrected, which occurs
during normal operation.
EXT External
Failure Code Two-character hexadecimal code displayed on the Operator

External interface

Fault
FET
FF
FIG.

Firmware

Flag

Flaw

Panei indicating a failure has occurred. Failure codes are
described in the Structured Analysis Method Tables subsection
of LD 1200 Hardware Maintenance Manual - Volume 1.

The SCS! interface between the Host Adapter and LD 1200.

A malfunction from which the LD 1200 cannot recover.
Field-Effect Transistor

Flip-Flop

Figure (IPB only)

Control software residing in read-only memory (i.e.,, Command
Operating System and Diagnostics)

Alterabie bit used to signal a status condition that is set by
hardware and interpreted by firmware.

Media flaw information kept in the Fiaw Table.

! 75114906 A
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Focus actuator

FPLA
FRU .
FSM

FT

FXD

HD
Header
hex
HEX HD

Host Adapter

HZ
Hz

ICl PCA

IDI

INT

Internal Controller

Internal Controller Interface

PCA

Initiator/Host

IPB

Jumpback

Laser Diode

A function of the Fine Servo Motor that controls the vertical
position of the objective lens.

Field Programmable Logic Array

Field replaceable unit

Fine Servo Motor used for focus and tracking purposes.
Feet (IPB only)

Fixed (IPB only)

Head (IPB only)

Byte O to the first Write Protect Byte in the sector.
Suffix used to denote hexadecimal values (e.g., 7F hex).
Hexagonal head, as on a screw (IPB only).

The hardware and software required to interface the Host CPU
with an external interface.

Hertz (IPB only)
Hertz (manuals). e.g.. MHz, kHz, etc.

Internal Controller interface PCA (also known as LD 1200 SCSI
Adapter PCA or SCSI PCA).

Sector identification field in the Header.
Inside Diameter (IPB only)

internal Device Interface

Internal (IPB only)

This is the portion of the LD 1200 which consists of the ICl and
ECC PCAs.

Also known as LD 1200 SCSI Adapter PCA or SCSi PCA.

An SCSI! Device (usually referred to as the Host) which requests
an operation that is to be performed by another SCSI Device.
llfustrated Parts Breakdown

Controlled Seek during which the tracking actuator moves to the
previous track at a specific sector, once per rotation, making the

spiral track logically appear to be concentric circles.

Laser (Light Amplified Stimulation of Electromagnetic Radiation)
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Laser Pen Assembly including Laser Di‘ode and lenses.

LED Light-emitting diode

LD 1200 ' 0S! LaserDrive 1200 Intelligent Digital Optical Disk.
LKWSHER Lockwasher (IPB only)

LocC Location (IPB only)

Logical Unit . A physical or virtual device addressable through a Target.
Logical Unit Number An encoded three-bit identifier for a Logical Unit.

LSB Least-Significant Byte

LSD Least-Significant Digit

MDS PCA Modulator Demodulator Synchronizer PCA

Media The physical medium in which data is stored by the optical disk.
Memory Map lllustration showing the functional areas of memory and

associated address ranges.
METR Metric (IPB only)

Monohole A hole prestamped or melted in the sensitive layer of the Media
to represent recorded information.

Monohoie Position One of nine positions in a TOON cell in which a data hole can
be melted (or prerecorded). Monohole positions are defined by
zero~crossings of the disk clock.

MOS Metal Oxide Semiconductor

MP Maintenance Panel

MPU Microprocessor. This refers to the microprocessor located on the
SCSI PCA.

ms Millisecond

MSB Most-Significant Byte

MSD Most-Significant Digit

MTBF Mean Time Between Failure

MTTR Mean Time To-Repair

NHA Next Higher Assembly
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Objective Lens

Operator Panel

Parity

PC
PCA
PCL

PIP

PLA

PLL

Ports

Postfield

PROM
Pseudowrite
PWR

Quad Detector

QTY

RAM

Three-element lens system used to focus the laser beam on the
Media during the write cycle, and direct the reflected beam to
the Quad Detector during the read cycle.

The user-machine interface with the LD 1200 (not to be
confused with the Maintenance Panel which is inaccessible to
the operator}.

0Odd Parity: The sum of bits including parity is odd.

Even Parity: The sum of bits including parity is even.

Printed circuit (IPB only)

Printed circuit assembly

Power Control Loop

A PIP is the signal generated by the reflected light from a data
hole that is forming. :

Programmable Logic Array

Phase-Locked Loop, provides timing signals for the Read/Write
Channel.

The addressable access to a device, e.g., IDI, SCSI, MPU ports.

A field within the Data Field in a sector. It is used to flag
obsolete data.

Programmable Read-Only Memory

LD 1200 attempts a write while laser power is disabled.

Power (IPB only)

Converts data and servo information from the disk into electrical
signals.

Quantity (IPB only)

Random Access Memory

75114906 A GLOSSARY Page: A-7

Nibble A four-bit binary pattern representing half a byte of information.
For storage on the disk, a nibble is converted to a TOON cell
(consisting of two monohoies within nine monohole positions).

NO. Number (IP8 only)

NM Non metalilic (IPB oniy)

ns Nanosecond

OoP Operator Panel
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Ramping Sequence of increasing or decreasing steps in voitage with
relation to Carriage movement (Carriage acceleration or
deceieration).

Read/Write Channel The paths taken by read and write data signais through the LD
' 1200 electronics. Refer to the LD 1200 Functions subsection of
the Peripheral Equipment Reference Manual for more information.

Reconnect The function that occurs when a Target selects an Initiator to
continue an operation after a Disconnect.

REF Reference (IPB only)
Rewrite Also called Automatic Rewrite or Retry. When a Write operatioh

is aborted, the operation is attempted again in the next sector, if
authorized by the Host.

RFi Radio frequency interference (IPB only)

RG Ring (IPB only)

R/W Read/Write

ROM Read-Only Memory

RTZ Return to Zero

R/WC PCA Read/Write Control PCA

SAM Structured Analysis Method. Troubleshooting information

provided in LD 1200 Hardware Maintenance Manual - Volume 1
for fault isolation.

S/DC PCA Servo/Drive Control PCA

SCR Screw (IPB only)

SCsSi Small Computer System Interface

SCSIi Address The Octal representation of the uniﬁue address (O through 7)

assigned to an SCSI Device. This address is normally assigned
and set in the SCS! Device during system installation (refer to
the Initial Start-Up Procedures subsection in LD 1200 Hardware
Maintenance Manual - Volume 1.

SCSI Device A Host Adapter, peripheral controller, or intelligent peripheral,
such as the LD 1200, which can be attached to the SCSI Bus.

SCsSt 1D The bit-significant representation of the SCSI Address referring
to one of signal lines DB7 through DBO.

SCSI Terminator Assembly Electrical terminator required at the last unit on an SCSI Bus to
terminate the bus. If the last unit on the bus s a LD 1200. two
SCSi Terminator Assemblies are plugged into sockets on the
SCSI PCA.
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SCSI PCA

Sector Mark
Sector Mark Puise
Servo Control
Microprocessor
SEQ

SIA Bus

Signal Assertion

Signal Negation

Signal Release

SPG
SPL
SS PCA

Subfaiiure Code

SW
Sync
T

Target

THD
TOG

TOON ceil

TOON code

LD 1200 SCSI Adapter PCA (aiso known as internal Controller
Interface PCA or ICI PCA).

The first four bytes in each sector.

Denotes the beginning of a sector.

8031 microprocessor on the Servo/Drive

Control PCA

Sequence (IPB only)

System Interface Assembiy Bus

A signal driven to the true state by an SCSI Device.

A signal either driven to the false state by an SCSI Device or
biased to the faise state by cable terminators.

A signal that is not driven to the false state by an SCSI Device,
but that is biased to that state by cable terminators.

Spring (IPB only)

Spiit (IPB only)

Servo Systems PCA

Two-character hexadecimal code which can be displayed on the
Operator Panel to provide additional information on a failure.
Subfailure codes are described in the Structural Analysis Method
(SAM) Tables subsection of LD 1200 Hardware Maintenance
Manual - Volume 1.

Switch (IPB only)

Synchronize

Tooth (IP8B only)

An SCSI Device (usually referred to as the LD 1200) that
performs an operation requested by an Initiator.

Thread {IPB only)

Toggle (IPB only)

Nine consecutive positions in a track on the disk, defined by nine
consecutive zero crossings of the prerecorded disk clock, in
which header information or data is encoded. Information is

encoded as two monoholes in a TOON cell.

Two-out-of-nine code used to physically reccrd data in the
Media.



, OSI SCSI LD 1200
PERIPHERAL EQUIPMENT REFERENCE MANUAL

Page: A-10 i GLOSSARY | 75114906 A

TPG Tapping (IPB only)

Tracking actuator A function of the Fine Servo Motor that controls the radial, or
horizontal, position of the objective iens.

TTL ' Transistor-to-Transistor logic

\} Volts {IPB only)

Vector Address A field within in the Data Field in a sector. It is used to ensure
data integrity.

vCO Voltage-controlied oscillator

WAIT State Microprocessor halts, pending execution of the current
command.

WSHR Washer (IPB only)

Z80 Tradename for the microprocessor used in the ICl PCA.



