





Disk controller supports both rigid and

floppy drives
GUY THOMSEN

Many designers are developing systems that use hard disks
for on-line mass storage and some other medium to back up
the disks. Because it’s compact, portable and inexpensive,
the floppy disk has been a popular back-up choice, but until
now, its use has meant that you had to develop two separate
controllers — one for each drive type.

Using a new 2-chip set, however, you can design a single
controller to service both rigid and floppy disks. The two
ICs are the SCN68454, an intelligent multiple-disk con-
troller (IMDC). and the SCB68459, a phase-locked loop for
the disk drives (DPLL). You can use the pair of chips to
control as many as four rigid or floppy disks in any combi-
nation. The ICs can work with any drive that has a Shugart
SA850, SA1000 or Seagate ST506 interface. (For more
details on the controller and phase-locked loop, see panel).

If you want to employ these chips, though, the con-
troller will affect your overall system design, especially its
memory usage and the’software drivers that control data
transfers. On the other hand, adding the hardware to your
system is an easy process, and once you understand the
hardware, the controller’s operation and its effect on your
software becomes clear. So it’s best to begin with a hard-
ware implementation that can serve as a model for under-
standing the controller’s unique way of operating.

SIMPLE CONTROLLER HARDWARE

The use of the IMDC and DPLL hardware in the design of a
controller is rather straightforward. As Fig.l shows, you
need only a few ICs — some octal buffers, an address
decoder, a multiplexer, and a couple of delay lines and
voltage-controlled oscillators (VCOs) — in addition to the

IMDC and two DPLLs. With conventional ICs, you’d need
more than 90 devices to provide the same features found in
the IMDC/DPLL-implemented design.

The controller’s interface to the 68000-based host
system’s bus consists of five octal buffers: three 741L.S373s
for address and function codes and two 74L.S245s for data.
Address lines A and A3 and all other control lines can be
tied directly to the system bus. Once the host has activated
the IMDC by sending the IMDC’s address to the address
decoder (which activates the IMDC’s chip-select (CS) line).
lines A] and A3 directly address the IMDC’s internal registers.

Tied to the controller side of these five buffers is a 16-bit
bus, called the local bus, which is controlled by the IMDC.
When the IMDC wants to send an address to the host, it first
puts the high-order addresses Ajg to A>3 and function
codes FCp to FC2 on bus lines Dg to Dj5 and asserts the
upper address strobe (UAS). ICs retains the data after UAS
returns LOW.

Next, the IMDC puts the lower-order address codes A3
to A1g on the bus and asserts the lower address strobe
(LAS). When LAS is driven LOW, IC3 and IC4 retain the
address. Finally, the IMDC puts the remaining address bits
on lines A] and A7 and sends the address through a normal
68000-bus cycle using the address strobe, AS, and the data
strobes, UDS and LDS. If during a consecutive addressing
operation, the higher-order address lines remain unchanged,
the IMDC doesn’t reload the upper address lines.

The local bus afso transfers data to and from the host
system. When the IMDC uses DMA to read data from host
memory, for example, it first latches that data into IC| and
IC2: the state of the data-direction (DDIR) line determines
which port of these bidirectional buffers will accept the
data for buffering, and the LOCAL line enables the buffers.

194 ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.6 NO 4, 1984


















DISK CONTROLLER

FORMATTING DIFFERENT DRIVE TYPES

The IMDC lets you format disks to several different stan-
dards. The device supports both the IBM single-density
(IBM 3740) and double-density (IBM System 34) formats.
and it can format both hard- and soft-sectored disks. The
user can also specify either a 1- or 2-byte cylinder field
within the sector header. This accommodates the next
generation of rigid disk units which may have more than
256 cylinders.

Each of the format options has a fixed number of bytes
that are repcated within each sector: the IMDC automati-
cally writes those bytes. The IMDC fetches from a table in
memory the bytes that vary, such as the cylinder number.
head and sector number. The System Buffer Address in the
ECA table points to this table.

For each sector on each track of a floppy disk. the soft-
ware driver first puts into ECA memory the cylinder
number, side, sector number and record length. Using
DMAs, the IMDC then puts the information into the
FIFOs during the format operation. Because the user places
the information into the ECA. he or she can specify the
sector mapping on the track. This can take place in any
order the user wants, and it links togcther as many conse-
cutive sectors as the system software requires. The IMDC
can read consecutively numbered sectors over the total
track length.

The information for a rigid-disk format is the sume as for
the floppy-disk format, except that there is no sector length
placed in the sector header. With a rigid disk. formatting
takes place one track at a time. This allows the user to
perform other disk operations without waiting for the
whole disk to be formatted. For some drives. the format-
ting time is several minutes.

HANDLING BAD SECTORS

The IMDC provides thc user with a bad-sector feature. If,
after formatting a track. tests show that an area has an un-
reliable sector. the IMDC provides a bad-sector flag. along
with an alternative physical address. During a read or write
to that sector, the IMDC finds the flag, reads the alter-
native sector address and goes to that sector. The IMDC
then moves the drive head to that sector, performs a seek
operation (if one is required by a read- operation), and
completes the transfer operation to that location in the
normal way. The IMDC then returns to the track with the
bad sector and continues the read operation at the next
sector.

The IMDC’s ability to select alternative sectors is especi-
ally useful during multiple-sector data transfers, the user is
not aware of any interruptions in the actual data transfer.

It also relieves the system software of the responsibility of
maintaining an alternative-sector map on the disk and
performing the extra operations required during the data
transfers.

An unusual feature built into the disk controller is its
ability to search for a character string and then perform an
operation. With this feature (the Programmable Record
Processing (PRP) command), you can instruct the IMDC to
locate a specific string of characters within a logical data
block on a disk. After the match, the IMDC can read the
logical data block. process a pointer within the data block
or locate all blocks that satisfy some search criteria.

You specify the PRP functions by filling the Scan
Control Word Table (SCWT) with the string and instruction
parameters. The SCWT is part of the system memory. and
its address is placed into the ECA table in the PRP param-
eters area. Each word of the SCWT consists of two parts,
one data and the other an instruction: cach part is eight bits
long. The IMDC divides the FIFO memory into two parts
for the PRP command; one part is dedicated to the character
string and instructions, and the other is to be used during
the disk data transfers. The FIFO memory receives the PRP
commands and character string before the operation begins.

The physical sector address and a byte-count offset
specify the start of the first byte to be scanned. You can
specify the end of the record for which you are looking in
terms of either a fixed record length or an end-of-record
character.

You can transfer either the records for which you are
searching or their locations to the system memory. In either
case, you begin by reading records on the disk sequentially.
When a record meets the search criteria, you can either
immediately transfer the record’s data into the system
memory. or you can tell the IMDC to log the location of
the record match and return the logged location to system
memory.

You can write a software driver for the IMDC in two
levels: entry level — for cold-start (power-on) entry to the
drives, or normal level — for access to the drives during
normal operation. Both levels can be part of the same
driver, with flags and tests to route the program to the
correct procedures.

As previously noted. the IMDC registers, ECA pointer
table and ECA blocks must be initialized before any opera-
tion is performed. At power up, a typical operating system
would put into the ECA pointer table the address of each
ECA block and fill the ECA block with the parameters that
define the disk types. Although these parameters would not
usually change during normal operation, a diagnostic rou-
tine might call for such a change. Table 2 shows the ECA
block parameters used by each command.

During successive disk operations, the parameters most
likely to change from one operation to the other, are the
Command Code, Buffer Address and the Physical Disk
Address (cylinder, head and sector), which define the
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DMA INTERFACE

To attain high speed. initial DMAI fabrication was in
ISL (integrated Schottky logic). But now it’'s manufactured
in even faster I2L (integrated injection logic), making it the
fastest DMA controller while still maintaining software
compatibility with other DMA controllers (68440 and
68450) in the 68000 family.

This article describes the operation of the 68430 DMAI
and gives an application example with the 68681 DUART
(Dual Universal Asynchronous Recceiver/Transmitter).

The main function of the DMAI is to transfer data in 8,
16 or 32-bit units between system memory and a peripheral.
Users can choose to transfer data either in single-cycle
(cycle-stealing) mode. allowing the system CPU to continue
with other tasks. or in burst mode. which allows up to
64 Kbytes to be transferred in one block. Table 1 lists
typical data transfer rates for the DMAI as a function of
clock frequency. Note that at any clock frequency, 32-bit
data transfer is at lcast twice as fast over the VMEbus than
over the 68000 bus. Whatever the operating speed and
whichever bus is used, the DMAI helps climinate the
memory-to-I/O bottlenecks that occur frequently in con-
ventional memory-handling systems.

THE INTERNAL REGISTER SET

Contained within the internal register set are the control
and status registers, two programmable counters (memory
address counter and memory transfer counter) and an
interrupt vector register (Fig.2). Inactive registers (sequence
control and channel priority registers), have been added for
compatiblity with the other 68000 DMA controllers. Also
for compatibility, the control and status bits are mapped
into positions cquivalent to those in the other DMA con-
troller register sets. Euach register can be accessed with an
8-bit address. Furthermore. the registers are arranged in
groups cach of which can be accessed using a single word or
long-word address.

Registers used in data transfer
Device control register

The External Request Mode bit of the device control re-
gister is used 10 sclect burst or cycle-stealing mode opera-
tion. In burst mode a peripheral may request a multiple-
data-operand transfer over consecutive bus cycles. Operand
transfer in cycle-stealing mode. however, is rcquested by
generating a falling-cdge signal on REQ. The controller
services a transfer request by arbitrating for the bus. ob-
taining it, and notifying the peripheral by asserting the
ACK output.

Operation control register

Transfer direction and operand size are defined using the
operation control register. Bidirectional transfers can be
made between system memory and peripheral. with the bits
defining the operand size determining which data strobes
(UDS and LDS — upper and lower data strobes) are required
to increment the memory address counter correctly after
each transfer. A DMAI operand can be a byte. a 16-bit
word. a long word (32-bit transfer) or a double word (two
separate word transfers).

Channel control register

The channel control register contains the Start Operation,
Software Abort and Interrupt Enable bits. The controller
starts to operate when the Start Operation bit is set and
stops when the Software Abort bit is sct, placing the
controller in the idle state. If the Channel Operation
Complete (COC) bit is st in the channel status register. the
Enable Interrupt will generate an Interrupt Request. When
an operation ends, the COC bit is always set. regardless of
whether the operation was successful or not and it must be
cleared before the next channel operation can start.

Channel status register

Controller status is indicated by the channel status register.
The COC bit as well as the Normal Device Terminate
(NDT). and Error (ERR) bits are cleared by writing a logic
I to the appropriate bit positions. Writing a logic 0 to these
bit positions will have no effect.

When a peripheral initiates a channel operation, the
Channel Active bit is set and remains set until the operation
ends, at which point the NDT bit is set. Using the ACK
signal, the DMALI indicates completion of the operation to
the peripheral. If the peripheral no longer requires use of
the DMALJ, it asserts the DONE (bidirectional active-LOW)
signal while the acknowledge is still active.

As with the COC bit, the NDT bit must be cleared before
another operation can begin. Reading the Ready Input
State (RIS) bit will give the state of the RDY (ready) input,
a logic 0 if RDY is LOW and a logic 1 if it is HIGH. Writc
and reset operations will have no effect on RIS.

Channel error register

If operation is terminated by an error then the ERR bit
indicates this fact while the contents of the channel error
register definc its source. For example, 00000 indicatcs
that there has been no error and 01001 indicates that
there was a bus error in the last bus cycle generated by the
controller. Clearing bit 12 of the status register clears the
channel error register contents.
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DMA INTERFACE

Memory address counter

Depending on the dircction of transfer. a 32-bit memory
address counter specifies either the memory location of the
first operand to be transferred or the memory location to
which it has to be transferred. This counter must first be
initialized so that when transferring data it will increment
correctly. according to the operand length. Only the least
significant 24 bits arc implemented in the controller with
MACH (the most significant byte of the memory address
counter) just to provide compatibility with the other
68000 tamily DMA controllers. Reading MACH gives
HEX ‘00" while writing to MACH has no effect on chip
operation.

Memory transfer counter

The programmer defines the number of operands to be
transferred using the 16-bit memory  transfer counter.
Betore starting a data-block transfer, the counter must be
initialized and will then decrement automatically. Upon
reaching zero. channel operation is terminated and the COC
bit in the channel status register is asserted.

Interrupt vector register

The interrupe vector register contains the memory location
to be put on the data bus in the cvent of an interrupt
acknowledge from the controlling microprocessor. Register
contents arc initialized to HEX ‘OF by Resct, and this value
is fixed until the register is programmed by the controlling
processor. The DMAL uses the most significant 7 bits of
this programmed value. If operation terminates normally,
the LSB will be a logic 0 and if it terminates because of an
crror, the LSB will be a logic 1.

For compatibility with other DMA controllers in the
68000 family. the interrupt vector register has two addresses
— onc for normal termination and the other for when an
crror occurs. If program compatibility with the other DMA
controllers is required. the value written to the normal
address must have a logic 0 as its LSB, and the value for the
crror address is the sume except for the logic 1 in the LSB
position.

GAINING CONTROL OF THE SYSTEM BUS

When a valid data transfer request is received from a peri-
pheral, the DMALI arbitrates for and acquires control of the
system bus. It does this by asserting its Bus Request (BR)
line, which tells the processor that an external device re-
quires usc of the bus. Since the processor has lower priority
than the external devices, it relinquishes control of the bus
after completing the last bus cycle it started. The processor
then puts the bus up for external arbitration by asserting

its own Bus Grant output. This signal can be routed through
the daisy chain provided by the DMAI or through any
other priority-encoded network. -

The Bus Grant signal then enables the BG input of the
DMAI which becomes the next bus master. The DMAI first
waits until the Address Strobe (AS). Data Transfer Ackowl-
cdge (DTACK), and the Bus Grant Acknowledge (BGACK)
signals become inactive before assuming acquisition of the
bus by asserting its own BGACK line. Then after de-activa-
ting its BG line. the DMAI commences data transfer.
Finally. upon completion of data transfer, the DMAI
rcleases the bus by de-activating its BGACK linc.

In burst-mode transfer. an active-LOW request detected
by the DMALI after it has begun operation initiates the bus
arbitration cycle. But if a peripheral de-activates its REQ
line at least one clock cycle before the DMAI asserts
BGACK. the DMAI de-activates its Bus Request line and
will therefore not try to become the bus master.

The Interrupt Enable bit (bit 3 in the channel control
register) determinces whether interrupts are gencrated by
the DMAIL. When the bit is set. an Interrupt Request (IRQ)
is generated if the COC bit is set. With an interrupt request
pending and the Interrupt Acknowledge (1ACK) asserted,
the DMALI returns an interrupt vector on the data bus.

TRANSFERRING DATA

A peripheral requests service by asserting its Request line.
The DMALI can then service the peripheral in either the burst
or cyclesstcaling mode depending on the state of the
External Request Mode bit.

Data is transferred between the memory and peripheral
during the data transfer phasc as shown in Fig.3. All transfers
are single-cycle except for long-word opcerands which are
moved as two 16-bit words, and therefore take two cycles.
A single address protocol is used in data transfer: the DMAI
addresses memory via the bus address lines, and the peri-
pheral is addressed implicity via the Acknowledge (ACK)
line.

When a Request is gencrated. the DMAI acquires the bus
and asserts its ACK output to inform the peripheral that a
transfer is about to begin. It also asserts all 68000 bus
control signals required for the transfer (Fig.4) and holds
them until the peripheral responds with RDY — an active-
LOW input that indicates that the data has been stored or
transmitted on the bus. If the peripheral connected is fast
cnough, RDY can be tied LOW which would indicate that
the peripheral is always ready.

During transfers to a peripheral, data is valid when
DTACK is asserted and remains valid until the data strobes
are de-activated. For transfers in the opposite direction. the
data must be valid on the bus before the DMAI asserts the
required data strobes. The peripheral indicates that the
data is valid by asserting its RDY line. Then the DMAI
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DMA INTERFFACE

(a)
Initiate! Present Data
Device —"83UeS! _ 1. Place data _
-’—ALsen ™ on data_bus
REQ 2. Assert RDY
Acquire data Terminate
Memory 1. Decode address cyle
2. Load data —
3. Assert DTACK e
Address Terminate
memory transter felinaui
~ 1.SetR/W 1. Assert DTC elinquish
DMA [ Acquire__ " 1o write ] ’Ena!':le data_ 2. Negate UDS bus or
controller bus 2. Place address —Ass;erl UDS and/or LDS start next
on A,-A and/or LOS and AS ___ cycle
3. Assert 3. Negate ACK
4. Assert ACK and DTC
Fig.3 Data transfer between memory and peripheral
(b) cCLk
Strobes

Av-hpy e\

[
“—_\

DTACK
RDY U7
DTC \‘ \r X
Done (out) OR
Done (in)

Fig.4 Bus control signals during memory.to.peripheral transfer

asserts the strobes and holds them until the memory
accepts the data, indicated on DTACK. The DMAI then de-
activates the data strobes by asserting DTC. This is an
active-LOW output that the DMAI asserts to indicate that
the requested data transfer is complete. In a peripheral-to-
memory transfer, it indicates that the data supplied by the
peripheral has been stored.
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During transfers from a peripheral, DTC informs the
peripheral that data is present on the bus and should be
latched. DTC is not asserted it the RERUN input terminates
the transfer. To indicate to the peripheral that as a result of
the transfer the DMAI's operation is complete, it asserts
and negates the DONE signal in synchronization with the
acknowledge output of the last operand.
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DMA INTERFACE

TABLE 3 TABLE 4
Initialization routine A simple driver
COMINIT MOVE.B #$10, CRA ; RESET POINTER TRANSFER MOVE.B DO,CSRA  ; RESET A3 AT FLIP-FLOP U7
MOVE.B #$02, MR1A ; 7 BITS, EVEN PARITY BTST.B  #00,CHAN ; CHANNEL _ _ IS TO BE ACTIVE
MOVE.B #$37, MR2A ; ENABLE RTS, CTS BEQ  ONWARD ; SKIP SETTING OF BIT IF
MOVE.B #$44, CSRA ; SET 300 BAUD RATE CHANNEL A
MOVE.B #$30, CRA ; RESET.TRANSMITTER-RECEIVER
MOVE.B #$20,CRA ; NOW ENABLE BOTH MOVE.B DO,CSRB : SET A3 AT THE FLIP-FLOP U7

MOVE.B #805, CRA ; NOW ENABLE BOTH
ONWARD MOVE.W LENGTH, ; SET THE TRANSFER LENGTH

MOVE.B #$10, CRB ; RESET POINTER MTCH

MOVE.B #$02, MR1B ; 7 BITS, EVEN PARITY MOVE.L BUFFER, ; LOAD THE BUFFER ADDRESS

MOVE.B #$37, MR2B ; ENABLE RTS, CTS MACH

MOVE.B #$44, CSRB : SET 300 BAUD RATE MOVE.L TPXFER, . SET THE TRANSFER MODE,

MOVE.B #$30, CRB ; RESET TRANSMITTER-RECEIVER DCR DIRECTION, AND START BIT

MOVE.B #$20,CRB ;

MOVE.B #$05. CRB ; NOW ENABLE BOTH OPERATION NOW STARTED., SO RETURN TO MAIN
PROGRAM

MOVE.B #$33,ISR  ; SET INTERRUPT CONDITIONS
RTS . GOOD-BYE
MOVE.B #$72,IVR  ; SET INTERRUPT TO VECTOR POINT

RTS . WE ARE DONE

Note: Channel A is the monitor and channel B the microprocessor.
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Interfacing HCMOS with other logic families

J. P. EXALTO

Demands for higher speed, greater complexity and lower
power dissipation in logic systems arc being met by inter-
facing different logic technologies in the same system. These
mixed technology systems must also be able to communicate
with the outside world. As the input voltage requirements
of conventional CMOS circuits are incompatible with TTL
output levels, it’s often necessary to sacrific noise margins,
speed and quiescent power dissipation to achieve these inter-
faces between families. However, with our PC54/74HC/HCT
family of high-speed CMOS (HCMOS). this is no longer so.

The HCMOS ICs are available in two versions: circuits
with type number suffix HC operating with CMOS input
switching levels from a 2 to 6 V supply (intended primarily
as faster CMOS ICs in new designs), and devices with suffix
HCT. switching at TTL input levels from a supply of
5V £10%. All types are fully buffered and pin- and function-
compatible with most popular LSTTL ICs.

Additionally, unbuffered inverters (suffix HCU) are
available for oscillators, and other feedback circuits operating
in linear mode. but it’'s with the HC and HCT types and
their interfacing with other logic families that this article is
concerned. Furthermore, it will discuss the quiescent and
dynamic noise immunity characteristics of HCMOS devices
and compare them with those of LSTTL ICs.

HC/HCT INTERFACING TECHNIQUES

It’s necessary to consider two groups.of interfaces for the
HC/HCT devices: interfacing with other logic families; and
interfacing with non-standard peripheral levels and directly
driven loads.
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Due to the comparable operating speeds of HCMOS and
LSTTL logic, it's the interface between these two families
that will be most common, so we’ll discuss these consider-
ations at greater length. However, interfaces with other
families, including the HE4000B series CMOS and ECL 10K,
are also simply implemented. Table 1 summarises the solu-
tions for the various types.

HCMOS and TTL output configurations

The typical output structure of an HCMOS IC is shown in
Fig.1(a). When the output is HIGH or LOW (VOH or VOL).
its level is very close to V¢ or GND respectively.

In contrast, the HIGH level output voltage for the
standard TTL circuit shown in Fig.1(b) is limited by the
VBE of TR plus the voltage drop across Dy, resulting in a
maximum VQH of 3,5V at Vcc =5 V. Further. if a collector
current is flowing. R will cause an additional voltage drop
and the worst case VOHmin specified for TTL is 2,4 V (at
I0Hmax) over the full temperature and power supply range.

The LOW level output voltage for TTL is the collector/
emitter saturation voltage of TR2 (excess of base current)
and so even when a source current flows from the loaded
output. VoLmax Will not exceed 0.5 V.

Looking at the output structure for LSTTL devices in
Fig.1(c), the VOH is now limited by the VBE of both TR]
and TR3 (the diode does not feature in the LSTTL output
structurc) and is typically 3.4V. LSTTL specifications
quote VOHmin as 2.7V over the full temperature range
with Vccmin =4.75 V.
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Abstracts

Disk controller supports both rigid and floppy drives

Two 1Cs: an SCN68454 intclligent multiple disk controller, and an
SCB68459 phase-locked loop for the disk drives, allow you to build
a disk controller that supports as many as four rigid- and/or floppy-
disk drives, and lets you selcct from a number of diffcrent disk and
drive-interface formats.

Liquid-crystal displays for automotive applications

LCDs have been successfully used for auxiliary functions in the
car, and should now be used in the dashboard. This article presents
the latest developments of Videlec for this application, in particular
optimizing contrast and reducing light leakage in transmissive
reverse-contrast LCDs, and driver integration onto the display.

An integrated approach to CD players

Part 1: The optical pick-up

A much-publicised advantage of the Compact Disc (CD) system is
its high level of immunity to dust, fingerprints, and scratches on the
compact discs. To this list can be added its immunity to disc defccts
such as pin-holes and track cccentricity introduced by the pressing
equipment. Less-publicised, but even more important, are the
marked differences in the ability of individual players to handle
these defects and, in addition, the knocks, vibration and g-forces
experienced in cars. This article introduces a new range of ICs and
an optical pick-up that can bc used to manufacture players that will
play discs with defects without producing any detectable sound
colouration.

An integrated approach to CD players

Part 2: The dccoding electronics

Until now, no CD player has made full usc of the error-correcting
capability of the CD system's Cross-Interleaved Reed-Solomon Code
(CIRC). In this article, a decoder that can make the maximum four
erasure corrections of this code is introduced. I‘or crrors that cannot
be corrected by the CIRC, the decoder performs a basic interpola-
tion. For full-performance players. a circuit that has an 8-sample
interpolator and a new FIR digital filter with four times over-
sampling is available. In combination with a low-order analog
filter, this digital filter produces no detcctable sound colouration
of the audio.

The frame-transfer scnsor — an attractive altcrnative to the tv
camera tube

The NXA1010 and NXA1020 are two solid-state image sensors
(black/white and colour respectively) operating on the frame-
transfer (FT) principle, according to which cach field of a complete
picture frame is separately intcgrated within a photosensitive
imaging region during vertical blanking, and then clocked out serially
to form the video signal during the subscquent field integration
period. Outstanding fcaturces of these sensors arc good blue sensi-
tivity and high tolerance to overexposure.

DMA Interface for 68000 systems

DMA is often used to improve 1/O operations and incrcase systcm
throughput in applications requiring frequent transfer of large
blocks of data between system memory and peripherals. This article
describes the operation of the fastest DMA controller in the 68000
family — the 68430 DMALI. It then goes on to show a typical-applica-
tion providing DMA capability for thc 68681 dual universal asyn-
chronous recciver/transmitter (DUART).
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Interfacing HCMOS with other logic families

When designing systems with our high-speed, low-power HCMOS
family of logic ICs, it's invariably nccessary to interface these ICs
with other logic families, the most common being LSTTL (for
which, in most cases, HCMOS is pin compatible), others being ECL,
other CMOS families and automotive or industrial ICs. This article
discusses the techniques involved and the device used to implement
these interfaces whilst still maintaining high operational spced.

High-voltage rectifier stacks for diode-split transformer

The technological refincments of today’s solid-state rectifiers make
them suitable for most e.h.t. supplies, cven including those delivering
more than 100 kV. The present range includes types tailored for use
in conventional voltage multipliers as well as in the diode-split
transformers that are finding increasing application in tv and high-
frequency monitors. To illustrate the options available with current
technology, this article describes how diode parameters can be
adjusted to minimize dissipation in onc type of e.h.t. supply.

Disk-Controller unterstiitzt sowohl Festplatten- als auch Floppy
Disk-Laufwerke

Zweci integrierte Schaltungen, SCN68454 IMDC (Intelligent Multiple
Disk Controller) und SCB68459 DPLL (Disk Phasc-Locked Loop),
crlauben den Aufbau von intelligenten Disk-Controllern fiir maxi-
mal vier Festplatten- und Floppy Disk-Lautwerke in gemischter
Konfiguration. wobci zum cinen unterschiedliche Laufwerk-Schnitt-
stellen unterstiitzt werden. zum anderen unterschiedliche Aufzeich-
nungsformate sclektierbar sind.

Flissigkristall-Displays fiir Kraftfahrzeuganwendungen

LCDs sind crfolgreich in Kraftfahrzeugen zur Anzeige verschiedener
Fanktionen cingesetzt worden. Sie sollten nun auch ihren Platz im
Armaturenbrett finden. Dieser Artikel behandelt die neuesten Ent-
wicklungen von Vidclce fiir dicsen Anwendungsbercich. Besonders
cingegangen wird auf dic Optimicrung des Kontrasts, die Verringe-
rung von Lichtverlusten in Durchlicht-ICs mit negativem Kontrast
sowic die Integration der Treiber auf dem Display.

Eine integrierte Losung fiir CD-Spieler

Teil 1: Dic optische Abtasteinheit

Lin oft genannter Vorteil des Compact Disc-(CD-)Systems ist seinc
weitgehende Unempfindlichkeit gegeniiber Staub, Fingerabdriicken
und Kratzern aut der Plattenoberfliche. Dice Liste der Disc-I'ehler,
dic das CD-System zu verkraften imstande ist, ldsst sich crginzen
um Stiftlécher- und Spurexzentrizitat, dic durch dic Pressvorrich-
tungen verursacht werden konnen. Weniger bekannt, aber noch
wichtiger sind dic markanten Unterschicde im Leistungsvermdgen
der cinzelnen CD-Spieler, diese Fehler auszugleichen, ausserdem
auch zusitzliche Beanspruchungen, die beim bevorstechenden Lin-
satz im Automobil zu beriicksichtigen sind, 2.B. Stossce, Vibrationen
und Beschleunigungskrifte. Dieser Beitrag stellt cin neucs IC-Paket
und cine optische Abtasteinhcit vor, dic den Autbau von CD-Spiclern
mit cinwandfrcicr Wicdergabe ohne crkennbare Tonverfarbungen
ermoglichen.
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Eine integrierte Losung fiir CD-Spieler

Teil 2: Die Decodierelektronik

Bislang wurden die Fehlerkorrektur-Moglichkeiten, dic der Cross-
Interlcaved Reed-Salomon Code (CIRC) des CD-Systeins bietet, von
keinem CD-Spicler vollstindig ausgenutzt. In dicsem Beitrag wird
cin Decoder vorgestellt, der die auf der Basis dieses Codes moglichen,
maximal vier Fehler- bzw. Aussetzer-Korrekturen ausfiithren kann.
Bei Fehlern, dic sich iiber CIRC nicht korrigieren lassen, fiihrt der
Decoder eine lincare Interpolation aus. Fiir CD-Spicler der Spitzen-
klasse stcht cinc Schaltung mit einem 8-Sample-Interpolicrer und
einem neuen Digitalfilter (FIR) zur Verfiigung, das mit vierfacher
Ubcrabtastung arbeitet. In Kombination mit einem analogen Nach-
filter niedriger Ordnung licfert dicscs digitale Filter eine hohe
Klangqualitat ohne feststellbare Tonverfiarbungen des Stereo-Audio-
signals.

Der Frame-Transfer-Sensor — eine attraktive Alternative zur Fern-
seh-Kamerarohre

NXAILI010 (SW-Sensor) und NXA1020 (Farbsensor) sind zwei
[albleiterbildaufnehmer, dic nach dem Frame-Transfer-Prinzip
arbeiten: Jedes Halbbild cines vollstindigen Bildes wird in dem
fotoempfindlichcn Bildbereich integriert, wihrend der Spcicher-
bereich ausgelesen wird. Die Information zum Bilden des Video-
signals wird sericll ausgegeben; wahrenddessen wird das nichste
Halbbild integricrt. Herausragende Merkmale dicser Sensoren sind:
gute Blaucmpfindlichkeit und Widerstandsfihigkeit gegen Uber-
strahlung in einem grossen Bereich.

DMA Interface fiir 68000-Systcme

DMA wird oft verwendet, um EfA-Opcrationen zu vercinfachen und
den Datendurchsatz in Systemen zu erhohen, bei denen haufig lange
Datenblocke zwischen dem Systemspeicher und peripheren Ein-
heiten iibertragen werden miissen. Dieser Artikel beschreibt dic
Arbceitsweise des schnellsten DMA-Controllers der 68000-Familie,
des 68430 DMAIL Ausserdem wird cine typischc Anordnung vorge-
stellt, bei der DMA-Operationen im Zusammenhang mit dem 68681
(DUART) erforderlich sind.

Anpassung von HMOS-Schaltungen an die ICs anderer Logik-Familien

Beim Entwurf von Systemen mit unseren sehr schncllen, wenig
Leistung verbrauchenden Logik-1Cs der HMOS-Familie ist c¢s un-
verindert notwendig, diesc an die ICs andcrer Logik-Familicn anzu-
passen. lldufig handelt es sich um LSTTL-Schaltungen (meistens an-
schlusskompatibel mit HCMOS-Schaltungen) sowic um ECL-Schal-
tungen, andere CMOS-Familien und um ICs fiir den Kraftfahrzeug-
und Industriescktor. Dieser Artikel behandclt dic damit verbundenen
Techniken und die Bauelemente, die man bendtigt, um die Anpas-
sungen bei Erhaltung der hohen Arbeitsgeschwindigkeit zu ver-
wirklichen.

Hochspannungs-Gleichrichtergruppen fiir Diodensplittransforma-
toren

Dic technische Verfeinerung heutiger Halbleitergleichrichter befahigt
dicse Bauelemente, dis Vakuumglcichrichterdiode in vielen Hoch-
spannungsanwendungen zu ersetzen, sogar in solchen, die mehr als
100 kV licfern. Das laufende Gleichrichterprogramm enthalt Typen
sowohl fiir konventionelle Spannungsverstirkung als auch fiir
Diodensplittransformatoren, die allgemcin in Fernschgeratcn und
Hochfrequenzmonitoren eingesetzt werden. Um den heutigen Stand
der Technik zu illustrieren, beschreibt dieser Artikel, wie die Dioden-
parameter gezielt ausgelegt werden kdnnen, um eine Minimierung
der Verluste in einer gegebenen Hochspannungsanwendung zu er-
reichen.

Un contrdleur pour unités de disques durs ou de disques souples
Dcux circuits intégrés: un contrdleur multi-disques intelligent
SCN68454, et une boucle a verrouillage de phase SCB68459 pour
unités de disques, vous permettant de réaliser un contrdleur suppor-
tant jusqu'd quatrc unités dc disques durs et/ou souples et vous
laissant le choix entre plusieurs formats différents de disque et
d’intcrface.

Affichcurs a cristaux liquidcs pour applications a I'automobile

Des affichcurs a cristaux liquides ont été utilisés avec succés dans
des fonctions auxiliaires en automobile; on envisage maintenant de
les employer sur les tablcaux de bord. Cet article présente les déve-
loppements les plus récents de Videlec en vue de cettc application,
en particulier I'optimisation du contrastc et la réduction des fuites
de lumiére dans les afficheurs transmissifs a contraste inversé, ainsi
que lintégration dc I'étage de commande & I'afficheur (puce sur
verre).

Une approche globale dcs lecteurs de Compact Disc

Premicre partic: Ic capteur optique

Un avantage du systémc Compact Disc, dont il est fait bcaucoup
¢tat, cst son degré élevé d’insensibilité a la poussicre, aux traces de
doigts et aux rayures sur les disques. On peut ajouter a cette liste
son inscnsibilité aux défauts du disque, tels qui piqlres ct excentri-
cité du sillon, provenant des appareils de pressage. Moins connues,
mais tout aussi importantes, sont les différences marquées que
présentent les lecteurs individucls dans leur aptitude a corriger ccs
défauts, ainsi quc les chocs, les vibrations ct les efforts d’accéléra-
tion subis dans les automobiles. Cet article préscnte unc nouvelle
gammce de circuits intégrés et un captcur optique permettant de
construire des appareils capables dc lire des disques présentant des
défauts sans produire de coloration perceptible du son.

Une approche globale des lecteurs de Compact Disc

Deuxi¢me partie: les circuits électroniques de décodage

Jusqu’a présent, aucun lecteur de Compact Disc n’a encore exploité
toutes les possibilités de correction d’errcurs du CRSEC (Code
Reed-Solomon Entrelacé et Cascadé) de ce systéme. Le présent
article préscnte un décodeur capable d’effectuer les corrections par
calcul de ce code, quatre au maximum. Pour les erreurs qui ne
peuvent étre corrigées par le CRSEC, le décodeur effectue une
interpolation de base. Un circuit équipé de I'interpolateur a 8
échantillons et d’un nouveau filtre numérique FIR assurant I’échan-
tillonnage quadruple est prévu pour les lecteurs hautement perfor-
mants. Associé a un filtre analogique d’ordre inférieur, ce filtre
numérique ne produit pas de coloration perceptible du son.

L’analyseur d’image a transfert de charges — intéressante solution de
rechange au tube de caméra de télévision.

Le NXA1010 et le NXA1020 sont deux captcurs d’image état
solide (respectivemcnt noir et blanc, ct coulcur) fonctionnant
suivant le principe du transfert de trame (framec-transfer ou FT).
Chaque trame d'une image compléte est intégrée séparément dans
une zone de visualisation photosensible et transférée dans une zone
mémoire pendant la suppression verticale, puis sortie séquentielle-
ment pour constituer le signal vidéo au cours de la période suivante
d’intégration de trame. Les caractéristiques les plus remarquables de
ces capteurs sont une bonne sensibilit¢ au bleu et un degré élevé de
tolérance aux surexpositions.
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Interface d’acces direct mémoire pour microprocesseur 68000

L’accés direct mémoire cst fréquemment employé pour améliorer les
opérations d’entréc/sortie ct accroitrc lc débit dans les applications
qui nécessitent de fréquents transferts d'importants blocs de données
entre la mémoire du microprocesseur ct les périphériques. Cet article
décrit le fonctionnement du contrdleur d’accés direct mémoire le
plus rapide de la famille 68000 — lc DMAI 68430. Il décrit ensuite
unc application type dans laquelle le double émetteur/récepteur
asynchrone universal (DUART) 68681 cst doté de 'accés direct
mémoire.

Interfagage de circuits HCMOS avec d’autres familles logiques

L’introduction dans des ensembles de nos circuits intégrds logiques,
ultra-rapides, a faible consommation de la famille HCMOS, a conduit
a les interfacer avee des circuits intégrés d’autres familles logiques,
essentiellement des TTL-LS (avec lesquels les HHCMOS sont générale-
ment compatibles broche d broche), et aussi des ECL, des circuits
d’autres familles CMOS et des circuits pour applications automo-
biles ou industriclles. L’article exposc les techniques mises ¢n ocuvre
et les dispositifs utilisés pour réaliser cus interfaces tout en conser-
vant une rapidité de fonctionnement élevée.

Groupes redresseurs a haute tension pour transformateurs a enroule-
ments fractionnés

Le perfectionnement technologique des redresseurs a semiconduc-
teurs actuels leur a permis de remplacer les diodes @ tubes d vide
dans la plupart des alimentations a trés haute tension, méme celles
qui fournissent plus de 100 kV. La gamme actuclle comprend des
modéles congus pour les multiplicateurs classiques de tension ainsi
que pour les transformateurs & enroulements fractionnés de plus en
plus cmployés dans Ies moniteurs de télévision ct les moniteurs a
haute définition. En vue d’illustrer les options qu'offre la technolo-
gic actuclle, I'article déerit comment déterminer les paramétres de
diode en vue d’unc dissipation minimale dans un type particulicr
d’alimentation i trés haute tension.

Controlador de disco que soporta lectores de discos rigidos y flexibles

Dos circuitos integrados:.un controlador intelligente de multiples
discos SCN68454, y un bucle enclavado en fase para lectores de
disco SCB68459, permiten construir un controlador de disco que
soporta unos cuatro discos flexibles y/o rigidos, y permite clegir
cntre varios formatosditerentes de disco ¢ interconexiones de lector.

Visualizadores de cristal liquido para aplicaciones en el automévil

Los visualizadores de cristal liquido (LCD) se han utilizado con
¢xito para funciones auxiliares del automovil. y ahora sc pueden
utilizar en ¢l tablero dc instrumentos, Este articulo presenta los
Gltimos desarrollos de Videlec para esta aplicacion, optimizando cn
particular cl contraste y reducicndo las fugas de luz en visualizadores
de cristal liquido transmisivos de contraste inverso, y la integracion
del excitador en el visualizador.

Circuitos integrados para reproductores de disco compacto

Partcl: El lector Optico

Una ventaja muy divulgada dcl sistema de disco compacto cs su alto
nivel de inmunidad a polvo, hucllas y rayaduras ¢n los discos com-
pactos. A esta lista hay que anadir su inmunidad a dcfectos del disco
tales como pequenos orificios y excentricidad del surco introduci-
dos por el equipo de prensado. Menos divulgadas, pero ain mds
importantes, son las marcadas difercncias on la capacidad de cada
reproductor para manejar estos defectos y, ademds, los golpes,
vibracién y fuerzas g experimentadas en los automdviles. Este arti-
culo introduce una nueva gama de circuitos integrados y un lector
optico que pueden utilizarse para la fabricacién de reproductores
que reproducirin discos con defectos sin producir ninguna variacion
de sonido dctectable.
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Circuitos integrados para reproductores de disco compacto

Parte 2: La decodificacion electronica

Hasta ahora, ¢l reproductor dc disco compacto no habia hecho uso
completo de la capacidad de correccion de crror del “Cross-Inter-
lcaved Reed-Solomon Code’ (CIRC) del sistema de disco com-
pacto. En cste articulo, se introduce un decodificador que pucde
hacer las cuatro mdximas correcciones de borrado de este codigo.
Para crrores que no pueden corregirsc mediante ¢l CIRC, el decodi-
ficador realiza una interpolacion bdsica. Para reproducciones con
todas las prestaciones, estd disponible un circuito que tiene un
interpolador de 8 muestras y un nuevo filtro digital FIR con cuatro
sobremucstras ¢cn combinacion con un filtro uanaldgico dc¢ orden
bajo, este filtro digital producc una coloracién del sonido de audio
no detectable.

Scnsor de drca — una atractiva alternativa al tubo de camara de TV

I'l NXA1010 y ¢l NXA1020 son dos sensores de imagen de estado
solido (blanco/negro y color respectivamente) que operan segin ¢l
principio de transferencia de cuadro (frame-transfer (IFT), de acuerdo
con el cual cada campo dc un cuadro de imagen complcto cstd
intcgrado scparado dentro dc la region fotoscnsible del conforma-
dor de imagen durante el borrado vertical, y despuds sincronizado
externamente cn scric para formar la scnal de video durante cl
siguicnte periodo de integracion de campo. Las caracteristicas mis
importantes dc cstos sensores son una buena sensibilidad al azuly y
alta tolerancia a sobrcexposiciones.

Intcrconexion DMA para sistemas 68000

A veces se utiliza ¢l DMA para mejorar las operaciones /S y aumentar
el rendimiento del sistema cn aplicaciones que requieren transferen-
cias frecuentes de grandes bloques de datos cntre la memoria del
sistema y los perifcricos. Este articulo describe ¢l funcionamiento
del controlador DMA mads rapido dc la familia 68000- c| DMAI
68430. Se da también una aplicacion tipica quc proporciona capaci-
dad DMA para el doble rcceptor/transmisor universal asincrono
68681 (DUART).

Interconexién HCMOS con otras familias logicas

Al disenar sistcmas con nucstra familia de circuitos integrados
16gicos HCMOS de alta velocidad y baja potencia es invariablemente
necesario interconectar cestos circuitos integrados con otras familias
logicas, la mds comin es la.LSTTL (con la cual, en muchos casos, la
familia. HCMOS tiene los terminales compatibles), otras son las
ECL, CMOS y circuitos intcgrados industriales o del automoévil.
Este articulo estudia las técnicas y los dispositivos utilizados para
implementar estas intcrconexiones mantcniendo mientras la alta
velocidad operacional.

Pilas rectificadoras de alta tcnsion para transformador de diodos
divididos

Los refinamicntos tecnoldgicos de los rectificadores de estado solido
actuales han permitido desplazar a los diodos de vacio cn la mayoria
dc fucntes de M.A.T., incluso cn las que dan mds de 10 kV. La gama
actual incluye tipos diseiados para usarlos en multiplicadores de¢
tensién convencionales asi como en los transformadores de diodos
divididos que estdn encontrando cada vez mds aplicaciones en TV y
monitores de alta frecuencia. Para ilustrar las opciones disponibles
con tecnologia normal, este articulo describe la forma de ajustar los
parametros del diodo para minimizar la disipacion en un tipo de
alimentacion de M.A.T.
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