









































AUTOMATIC PLACEMENT MACHINE

VERSATILE PLACEMENT HEAD

Central to cach placement head is a movable beam carrying
32 pipettes that can pick up 32 components simultancously
and place them on substrates cither simultaneously or se-
quentially. depending on the substrate layout and cor-
responding control software. The pipettes extract tape-
packaged components fed from supply reels (also controlled
by software), and transport them to their programmed
positions on the substrates. rotate them to required align-
ments, and press them down onto solder-paste footprints
screened in advance onto the substrates.

Four standard substrates at a time fit under the pipette
beam, each scrved by a group of eight pipettes drawing
from their own supply recls in a 32-rcel. quick-change
magazine. The beam moves under servo control so that any
onc of the pipettes in a group can place its component
anywhere on the substrate it serves, with an accuracy of
0.2mm in both x and y directions. The machine imposes
no artificial grid restrictions.

The pipettes arc spaced at a pitch of 10mm and the
walking-beam substrate transport mechanism can be pro-
grammed to advance the substrates 80, 160 or 320 mm at a
time. For substrates having only one circuit cach, the
transport mechanism is programmed to advance 80 mm at
a time so that successive groups of pipettes, working
sequentially, can place up to 32 different component
types. On substrates supporting two identical circuits,
pipettes working simultaneously in pairs can place up to
16 component types. And on four-circuit substrates, pipettes
working together in fours can place up to eight component
types. The transport mechanism would then be programmed
to advance 320mm at a time so that all four substrates
would move as a unit into and out of the placement-head
working area.

In one machine cycle the pipettes can be charged up to
32 times. After that, all four of the substrates operated
upon in that cycle must give way to four new ones. If two
placement heads are fitted, the transport mechanism will
then automatically position the first four substrates under
the second head.

To avoid unnecessary constraints on substrate layout,
any component can be rotated from its pick-up alignment
by 90°, 180° or 270°. withan accuracy of 2°. Since selective
rotation of individual pipettes would be unduly compli-
cated mechanically, all are rotated together by the amount
required for a given component, but only those actually
placing that component are lowered to the substrate. After
that, all 32 are again rotated together to the next alignment
required.

MULTIFUNCTION PIPETTES

The basic design of the pick-and-place pipettes is an impor-
tant feature that MCM IV shares with other members of the

MCM family. It combines a central tube with an outer,
mechanical chuck. The function of the tube is threefold: to
monitor the presence of the component throughout the
pick-and-place action, to hold it by vacuum during the last
phase of that action, and to press it firmly onto its solder-
paste footprint on the substrate. The chuck has equally
important functions: it aligns the component with the x
and y placement axes, regardless of tolerances in the
original angle of presentation; and it exercises a positive,
mechanical grip during transport of the component from
the pick-up to the placement position.

A pin rising from beneath the tape lifts the component
out of its blister and presents it to the central tube of the
pipette, which at this stage is under vacuum. The pin con-
tinuous to support the component until the jaws of the
chuck, descending along the outside of the tube, close on it.
The pin then retracts and the pipette carries the component
to its placement position on the substrate.

Microphones mounted in turbulence chambers in each of
the 32 vacuum lines monitor the presence of the compo-
nents in the pipettes. If the initial presentation of any
component is unsuccessful, the monitoring system triggers
the corresponding tape feed to advance a new component
into position so that the pipette can try again to pick it up.
If, after two such “refires”, pick-up is still unsuccessful,
the machine cycle stops and the control panel alerts the
operator and reports the pipette position at which the fault
has occurred so that he can take remedial action. Likewise,
if a component becomes dislodged before placement, the
machine stops and notifies the operator of the fault and its
position.

An important respect in which the MCM IV pipettes
differ from those of other members of the MCM family is
their action during the very last phase of component place-
ment. MCM IV is designed to place components on solder-
paste footprints whose limited adhesiveness must be relied
upon to hold them securely in place until the solder paste
is reflowed. The components must therefore be pressed
firmly enough onto the footprints to give them reasonable
assurance of sticking, yet gently enough not to risk damaging
the comparatively brittle ceramic substrate. MCM IV pipettes
meet this requirement by cushioning the final placement
with air.

When a pipette reaches the position at which its com-
ponent is to be placed, its central tube starts to descend
and the chuck opens so that the component is held solely
by vacuum. Then, as soon as the component touches the
substrate, a valve in the placement head momentarily
switches the connection of the tube from the vacuum to
the pressure manifold, pushing the component down onto
its footprint with a pulse of compressed air.

Reconnected to the vacuum manifold, the tube then
retracts. If the microphone does not detect noise in the
turbulence chamber, the control system interprets that as
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SENSORS COMPARED

Fixed-pattern noise

In silicon, the dark current is generated through transitions
between localized energy levels between valence and con-
duction bands. These are known as recombination-genera-
tion centres and they're produced by impurities or crystal
defects in the bulk of the material, or by what are known
as interface states (imperfections at the interface between
the silicon and the gate oxide). Because these are statisti-
cally distributed throughout the material. neighbouring
pixels contain different numbers of them. The leakage
current they produce gives rise to fixed-pattern noise. With
current technology, this is dominated by interface states.
which reach a concentration of around 10%/(cmeV). For
minimum fixed-pattern noise, these interface states should
be distributed as evenly as possible over the pixel area,
which means that the standard deviation in the number of
electron/hole pairs generated by these states should be a
minimum.

In the IL sensor. roughly 1/3 of the pixel area contri-
butes to fixed-pattern noise (the remainder of the area
being covered by channel stops and CCD transfer cells
whose contributions are averaged over each column). For
2/3-inch camera format and 400 pixels/line. the standard
deviation in the number of electron/hole pairs generated
is 660.

The MOS-XY sensor has roughly half the pixel area con-
tributing to fixed-pattern noise, and for a 2/3-inch camera
format and 400 pixels/line this gives a standard deviation of
800 in the number of electron/hole pairs generated.

Finally, in the FT sensor with 70% of the pixel area con-
tribution to fixed-pattern noise, a %-inch camera format
and 600 pixels/line gives a standard deviation of 750.

Although on this basis the IL sensors appears to come
out best, in reality the difference in these figure is insigni-
ficant and, for the dark current at least, there’s no discern-
able difference in the fixed-pattern noise between the three
Sensors.

Shading

Shading is a gradual long-range change in sensitivity from
one end of the sensor to the other due to dopant inhomo-
geneities, variations in RC times of gate electrodes and
changes in the amplitude of the read-out register clocks
after each line blanking period. Because all three sensors
use similar dopant profiles (p-wells in high-ohmic n-sub-
strates), none has a clear advantage in this respect, and as
far as the other causes of shading are concerned, present
state-of-the-art VLSI technology has virtually eliminated
them.

Blooming

As we’ve already seen, all three sensors use a vertical p-well
structure to prevent blooming of over-exposed pixels.
Although the cross section shown is Fig.2 for the MOS-XY

sensor is not optimal for vertical anti-blooming. it is possible

to use the same double p-well structure as in the other two,
so all three sensors have the same overexposure capabilities
(of around several hundred times).

Smear

Smear is the continued build-up of photo-charge during the
time it takes to shift out the integrated charge. Since this
time is generally short compared with the integration period.
smecar becomes a problem only at high illumination in-
tensities.

A customary way of indicating smear sensitivity is to
give the ratio S of the smear signal (i.c. the signal generated
while the photocharge is being shifted out) to the video
signal when 10% of the image height is illuminated. For the
FT sensor this equals 1/10 tg/tj. where tg is the time it takes
to shift the integrated charge out and tj is the integration
time.

In the FT sensor. the charge packets are shifted quickly
from the imaging region to the storage region during vertical
blanking. For a 300 line sensor (NXA1010/1020), field
transfer takes 0,47 ms. so S = 0,25%.

There are two ways to improve this figure: mechanical
or liquid-crystal shutters (the latter applied on chip) which
could conceivably reduce S to zero, or faster shift rates.
Shift rates, however, are limited by the time constants of
the polysilicon gates. but optimized technology might
allow transfer rates as low as 0.05ms giving S values of
around 0,025%.

In the IL sensor, at the end of the integration period, all
charge packets are shifted simultaneously into the vertical
CCD shift registers where aluminium light shields protect
them from smear. However, requirements of packing
density and sensitivity limit the width of these light shields,
so some light still reaches the CCD cells (Fig.6(a)). Although
compared with the FT sensor only a fraction of this light
contributes to smear, the integration time of the smear
signal is substantially the same as that of the signal itself, so
in practice S values for the IL sensor vary from 0,1% to
0,5%.

This figure can’t be improved with shutters since they’d
need to be closed during the integration period, but it can
be improved by adding a storage section (at the expense of
greatly increased chip area) and by improving the techno-
logy: thinner polysilicon gates for the CCDs and thinner
insulation between polysilicon gates and light shields. With
these latter developments, prototype IL sensors have been
made with S values as low as 0,016%.

Smear in the MOS-XY sensor is very similar to that in
the IL sensor. Here the drain of the MOS switches in each
pixel must be shaded from light. This can’t be done with
the aluminium sense lines since their capacitance would
then be too great. Instead, a second aluminium layer is used
(Hitachi’s MOS-XY sensor) giving S values of around 0,25%.
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SENSORS COMPARED

The main differences between the MOS-XY sensor on
the one hand, and the IL and FT sensors on the other are
the MOS-XY sensor’s initial cost advantage due the fact
that it can currently be manuafctured using Hitachi’s CMOS
process established for its DRAMs. and the IL and FT
sensors’ superior sensitivity — thanks to their extremely
low output capacitance. And with the possibility of pro-
ducing the FT sensor with a smaller chip area. the potential
cost advantage of the MOS-XY sensor is completely negated.

Moreover. with the enormous growth in image sensor
applications over the next few years. the tremendous design
flexibility of the FT sensor is bound to play an important
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role, and could well be the decisive factor in securing for it
the supreme position.

Finally, it’s probably true to say that, in most respects,
the FT sensor combines and improves on all the good
features of the other two sensors and inherits few of their
bad ones. If we had to make a prediction, it would un-
doubtedly be that the FT sensor, with its inherent advan-
tages is the most likely one to dominate the market in the
future.

Whatever the outcome, the next few years are going to
be very interesting ones indeed on the solid-stage imaging
front.
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Controller IC contends with multiple

protocols

JIM MAGILL

The need to transfer large amounts of data at high speed
between several local workstations and large computer
systems has generated a variety of message transaction
schemes or protocols. While several protocols have evolved,
development of dedicated controller ICs to handle them
has not kept pace.

Now, a single-chip VLSI device. the SCN68562 Dual-
Channel Universal Synchronous Communications Con-
troller (DUSCC), Fig.1. incorporates circuitry for virtually
all subsystems and functions required in advanced data
communication systems. The chip provides interfacing to
advanced DMA controllers and supports such interrupt
structures as vectored, daisy-chained, priority, and masked
using minimum external logic. In many applications, the
DMA and interrupt interfaces are implemented easily
through direct connections from the DUSCC’s request and
acknowledge lines to the control bus.

The DUSCC’s two independent data communications
channels permit substantial programming flexibility for
handling multiple protocols. Because of variations in bit-
and character-oriented protocols, a controller must provide
a more encompassing solution for high performance data
communication systems. For example, when the trans-
mitter/receivers can be operated either as full-duplex syn-
chronous or asynchronous channels, the chip can embrace
a broad range of advanced bit- and character-oriented
protocols, including HDLC/ADCCP, SDLC, X.25, X.75
link level, IBM Bisync, DDCMP, and X.21.

AN ARCHITECTURAL OVERVIEW

Architecturally, the DUSCC has four major sub-sections:
interface and operational controls, timing circuitry, channel
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receivers, and channel transmitters. The interface and oper-
ational control section handles transactions between the
device and its various interfaces, coordinates activities
between the other sections. and executes commands. Inter-
face circuitry extends to a host processor, an interrupt
structure, the DMA, and multifunction pins.

The host processor interface is dedicated to the complete
set of control, data, and bus signals for the 68000 micro-
processor. Eight DMA interface pins can be configured to
provide individual DMA request and acknowledge signals
for the individual transmitters and receivers. An additional
control signal, DONE, provides flow control. For example,
it can signify the completion of a message sequence and the
termination of DMA operation.

A triple set of registers configures each channel. The
channel-mode configuration pair (CMR1 and CMR2) selects
the channel protocol/transmission mode, message format,
and error-check sequence. The system interface and pin
configuration register (PCR) selects the function of the
multifunction pins.

Each channel’s interrupt structure is controlled through
the interrupt control (ICR) and interrupt enable (IER)
registers. (Figure 2 shows the interrelationship between
these registers and the kinds of information stored.) Channels
follow a fixed interrupt priority starting with recciver
ready, transmitter ready, receiver or transmitter status
condition, and finishing with external event or counter/
timer ready. The relative priority of interrupts of one
channel with respect to the other is selected through the
ICR. These priority combinations are A before B. B before
A, and alternating priority with either A or B as highest.
Other bits in the ICR select vectored or nonvectored inter-
rupt operation and vector format when the vectored mode
is selected.
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COMMUNICATIONS CONTROLLER IC

transmitter, DPLL. and counter/timer. Since the 16 baud
rates are available simultaneously. each receiver and trans-
mitter can select its baud rate independently.

Each channel includes a DPLL that is used in synchro-
nous mode to recover clock information from the received
data stream. Each DPLL contains a 6-bit counter that is
incremented by sampling a clock signal at 32 times the
nominal data rate. The clock source can be from an cxternal
input, the receiver baud rate, the counter/timer, or the
crystal oscillator. The DPLL uses the sampling clock signal
together with the received data to construct a data clock
that can be used as the DUSCC receiver data clock, trans-
mitter clock or both. This results in a DPLL square wave
output clock at a data rate that can be programmed to be
sent out on a special pin. Users can select NRZ/NRZI,
FMO. FM1. or Manchester as the encoding format of the
received data.

TRANSMITTER/RECEIVER FLEXIBILITY

Dedicated hardware is integrated within the transmitter and
receiver circuits to generate and detect special character
sequences. to generate variouserror sequences and to handle
many of the overhcad tasks associated with advanced
message formats. The large number of operational registers
for cach channel and the concise set of control commands
allow casy setup and operation of the DUSCC.

Each transmitter channel consists of three major sec-
tions: clock multiplexer and control registers: first in, first
out and shift register; and special character generation logic.
After a channel is configured for a protocol/transmission
mode. transmitter operation is refined by the contents of
the transmitter parameter register (TPR) and the transmitter
timing register (TTR).

The transmitter’s clock source is selected from inputs to
the transmitter-clock multiplexer. Inputs are the channel
counter/timer, the other channel’s counter/timer. baud rate
generator, DPLL, or an external clock signal. The TPR
selects the clock source and baud rate if the baud rate
gencrator is chosen as the transmitter clock signal.

The transmitter accepts parallel character data from the
data bus and loads the data into the transmitter FIFO re-
gister (TxFIFO), which consists of four 8-bit holding re-
gisters. Data is then moved to the transmitter shift registcr
(TxSR). which serializes it according to the transmission
format. The TxSR can also be loaded from special character
logic or from the cyclic redundancy check/longitudinal
redundancy check.

The transmitter-ready signal. TxRDY. indicates the
status of the TxFIFO and is set either when an empty
position exists in the FIFO or if the entire FIFQ is empty.
The user can choose the frequency of service requests be-
cause the DMA and interrupt service request follow the
state of TxRDY.
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The receiver architecture is basically similar to that of
the transmitter. The receiver consists of a clock multiplexer
and control registers, FIFO and shift register, receiver data
path. and error accumulation logic. After a channel is
configured for the transmission mode, receiver operation is
refined by the contents of the receiver parameter register
(RPR) and receiver timing register (RTR). The RPR selects
the number of bits per character and controls operation of
an cxternal enable control line for all receiver transmission
modes. The interpretation of the remaining bits in the RPR
depends on the transmission mode selected.

Timing signals are selected from the receiver timing
multiplexer. Its inputs are an external timing source, the
baud-rate generator. channel counter/timers, and the DPLL
output clock. The clock source and data rate selections of
the baud-rate generator are made through the RTR. This
register also selects the DPLL clock source from among
counter/timers. external source, baud-rate generator, and
crystal oscillator inputs.

No single data path can support the diverse requirements
of the various transmission modes efficiently. Thus, the
DUSCC data path can be viewed as four separate paths —
an asynchronous path and three paths to support the re-
quirements of different protocols. Each data path is respons-
ible for assembling characters into the receiver shift receiver
(RxSR). After assembly, characters are sent to the receiver
FIFO along with appropriate status information.

The receiver FIFO consists of four 8-bit holding re-
gisters with appended status bits. Data is loaded into the
FIFO after a character is assembled; data is removed when
a character is read. The state of the receiver FIFO (RxFIFO)
is indicated by the receiver ready status signal (RxRDY).
As in the operation of the transmitter, a user can choose
when the RxRDY bit is set.

DOWN THE DATA PATHS

The asynchronous path of the DUSCC comprises the holding
register (HSRL) and the RxSR in parallel. The HSRL path
is active only if a character comparison option is selected.
In this case, all incoming data is matched against the
contents of the S1R register on a bit-by-bit basis to determine
a character match. If a match is obtained, a flag in the
receiver-status register is set. This feature can be used
to generate an interrupt. If the character comparison
option is not selected, character data is shifted only to the
RxSR. After a character is assembled in the RxSR, it is
loaded into the RxFIFO.

Synchronous data paths can be pictured as one of three
parallel paths that become active in the following channel
conditions: a character-oriented protocol (COP) with or
without a blockcheck character (BCC); a bit-oriented
protocol (BOP) without BCC and BOP with BCC. The COP
path contains the two 8-bit holding registers (HSRH and
HSRL) in series with the shift register, CRC accumulation
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Alloy bonding for power semiconductors

A.JONAS and D. ONCK

The die bond is crucial to the quality, and. hence. the
true cost. of power semiconductors. Stresses in the bond
due both to the nature of the bond itself, and to the tem-
perature cycling experienced by the device in service, play a
large part in the conformity and reliability experienced by
the OEM (equipment manufacturer).

The demands of modern industry on device quality
place a growing emphasis on the integrity of these die
bonds. Moreover, these same demands require that any
change in manufacturing technology be thoroughly proven
before delivery commences.

The alloy bonding process. developed to contain the cost
increases caused by the price of gold, has. therefore, been
subject to extensive investigation. Devices now being
delivered are of a quality equal to that obtainable with

older processes. and ultimate quality promises to be even
higher.

DIE BONDING PROCESSES

Traditionally, there have been two methods for bonding
silicon dice to their mounting bases: hard soldering and soft
soldering.

Hard soldering using gold-silicon eutectic is known as
eutectic bonding (Ref.1). In this process, stress developed
in the crystal due to the difference in thermal expansion
between silicon and the copper header is relieved by the
plastic deformation of the copper during cooling down
from the bonding temperature. The process allows medium-
sized dice to be hard soldered directly to coppers; it has the
advantages of excellent thermal fatigue performance and
low thermal resistance in rectifiers, thyristors and triacs.
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This low thermal resistance makes for improved SOAR
performance of transistors. Hard solder never plastically
deforms, so there is no fatigue failure mechanism for the
joint between the die and mounting-base.

Soft solder (Pb-Sn) always plastically deforms to take up
the stress caused by the thermal mismatch between silicon
and copper. This keeps the stress in the die low, but means
that the solder fatigues during temperature cycling.

The high price of gold forced us to look for a lower cost
hard soldering process — a new process that must still meet
the electrical performance and quality of the eutectic-
bonding technology.

After exhaustive trials, we selected for production a
bonding process using a tin-silver-antimony bonding alloy:
this is known as alloy bonding. Tests on alloy-bonded
devices demonstrated that they could meet the required
standards of reliability and electrical performance. Sub-
sequent production experience has amply confirmed our
expectations.

ALLOY BONDING

The tin-silver-antimony alloy was chosen as the die-bonding
medium to replace both eutectic bonding and soft-soldering
in the majority of power-semiconductor applications. The
tin and antimony provide the structural strength and the
silver component improves the die-to-header or lead frame
thermal resistance.

The die-attach process using this alloy includes a scrub-
bing phase in which the die is rubbed into the alloy to
improve adhesion and eliminate voids. Bonding takes place
at about 300°C, significantly lower than for eutectic
bonding. This not only makes the process easier to control
but also reduces the stresses in the semiconductor die itself.
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CONCLUSIONS

The alloy bonding process was exhaustively tested before
being used in production. The tests showed that. especially
for larger dice. alloy bonding could be expected to be cqual
or superior to both the more expensive gold-silicon eutectic
die bond and the conventional soft-solder dic bond.

Subsequent production experience has confirmed the
indications of the Release testing. It is evident that both
the conformity and the reliability of power devices with
alloy dic bonds are high and can be expected to steadily
improve.

ALLOY BONDING
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VMEDbus interface ICs for simpler

asynchronous systems

S. BALIGA

The development of synchronous single-chip controllers for
VMEbus-based systems vastly simplified the circuitry needed
to coordinate bus traffic. However, as welcome as they were,
these controllers could not perform as efficiently as the
more complex multi-chip asynchronous ones. To simplify
asynchronous systems, a family of bus interface ICs in-
corporating all the control logic for coordinating asynchro-
nous bus traffic has been designed. The family comprises:

— abus controller (SCB68175)
— an interrupt generator (SCB68154)
— an interrupt handler (SCB8155).

The bus controller, alone or with the two interrupt ICs, is
for asynchronous operation in master-only configurations.
It is compatible with 68000-based, or similar, bus masters
and can be used in dual-port master boards by adding a
dynamic RAM controller (74LS764). An error and retry
scheme enables the 68175 to transfer data fast with mini-
mum user-intervention. The 68175 resembles the 68172
VMEbus controller which it can replace in some designs.

The interrupt generator is for VMEbus and VERSAbus
systems. It can assign up to seven priority levels to interrupts.

Finally the interrupt handler services interrupts received
through a distributed multiprocessor system or generated
locally.

These three ICs can reduce significantly the components
needed in an asynchronous VMEbus system.

FROM MASTER TO SLAVE

Figure 1 shows a typical multiprocessing system comprising
system master (master 1), master-slave and slave-only
stations. A system arbiter determines which station has

control of the bus at any time. For the system master and
master-slaves, the bus controller chip SCB68175 coordinates
data transfers over the system bus, or between the master
and the slaves. Any master containing an interrupt handler
SCB6815S5 can, in addition, receive and service interrupts
generated by slaves having an interrupt generator SCB68154.

The system arbiter uses a priority arbitration scheme
that recognizes up to four levels of bus request. It is usual
to assign the system master third priority (by tying the
controller’s Bus Request output (BR) to the system’s BR}
line) to give the master-slaves higher priority. A master
must vacate the system bus whenever a master with higher-
priority requests the bus. For the system master, this re-
quirement is met by merging bus request lines BR7 and
Eﬁ3 with a local bus relcase-line from the CPU, at a NAND
gate.

Since the system resources are available to all master-
slaves, any peripheral can be accessed by a non-slave station.
Therefore. a master can be interrupted by a request for in-
formation about a process that it did not initiate. To ensure
time isn't spent acknowledging irrelevant interrupts, this
system can be ordered to generate interrupt requests only
on those lines to a station that can answer the request.

One of the master-slaves accesses an external network
through the 8X305 microcontroller interface. This interface
transfers data between the network and the system’s global
memory after it gains access to the system bus by means of
its own bus controller.

Typically, the network’s master-slave is given the second
highest priority in the system by tying the output of its bus
controller to the BR line. To ensure a master vacates the
system bus whenever a higher-priority master requests it,
the bus release line from the local CPU is merged with Bus
Request BR3 at a NAND gate.
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Manually testing the a.c. characteristics of

ECL ICs

C. HAMELIN

When manually testing the a.c. characteristics of ECL inte-
grated circuits, measurements accuracy depends largely on
the accuracy with which the input waveforms can be
initially set-up repeated. Unfortunately. digitally-controlled
pulse generators which can automatically and accurately
repeat waveforms once they have been set-up arc very
expensive and not yet widely available. The main factor
contributing to measurement accuracy and repeatibility is
thercfore the ability of operators to adjust the analog
controls of conventional pulse gencrators with sufficient
accuracy to precisely duplicate the amplitude and d.c.
offset of waveforms for each new set-up or for checking
equipment drift.

This article outlines methods by which the accuracy
and repeatedly of the measurement of the a.c. character-
istics can be improved by eliminating as many variables as
possible from the test set-up.

TEST JIGS

One major variable when manually testing a.c. character-
istics is the type of test jig used. Every test engineer has his
own idea of what an ideal test jig is, and it is difficult to
say whether any one idea is better than the others. The
main aim when designing a test jig, however. should always
be to eliminate variables. For instance. a 50 2 environment
should always be maintained so that reflections which can
cause waveform anomalies are reduced. This includes
eliminating any unterminated stubs which are more than
about 6 mm long because, at ECL speeds, they can cause
reflections with amplitude and phase characteristics that
can distort the wavefront and degrade the accuracy of
measurements.

Another variable is the delay introduced by the test jig.
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This is the delay contributed by the test jig over and above
that-of the DUT (Device Under Test). Although it is quite
simple to design and construct a test jig that cancels the
effects of its own internal delay, it will then necessarily be
dedicated to one IC type or group of IC types having the
same pinning for inputs and outputs. Since many test
jigs of this sort would have to be constructed to test the full
range of ECL ICs, this would be a rather expensive solution
to the problem. Fortunately however, some compromises
can be made which allow the construction of a common
test jig that is completely satisfactory as far as cost-effect-
iveness and test integrity are concerned.

Figure 1 shows an example of such a test jig. The pcb
has four layers and uses micro-stripline techniques to achieve
a constant 508 environment. Test jig delay is cancelled by
deriving the input signal reference for the sampling oscillo-
scope directly from the DUT input pin as shown in Fig.2.
Since the length of the pcb track between the input pin of
the DUT and the reference output pad is the same as that
of the track between the output pin of the DUT and the
output pad. and the same length of coaxial cable is con-
nected to both pads. the delay of the test jig is virtually
transparent.

The only problem remaining is that there is a 6 cm long
unterminated stub (unused input track) also connected to
the DUT output pin. This causes aberrations on the output
waveform which may or may not be visible on the oscillo-
scope display depending on their amplitude and their phase
relationship to the actual output signal. These aberrations
may appear as a slight overshoot or undershoot or subtle
roll-off of the rising or falling edge of the output pulse.
The signal may appear grossly distorted or not distorted
at all except that the measured propagation delay may
differ from its true value by a few hundred picoseconds.
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Recent publications

Guidelines for Surface Mounting of ICs in SO and VSO
packages

Technical Publication 146. 8 pages

(ordering code 9398 046 90011)

This publication guides the reader through the soldering pro-
cesses required for surface-mounted SO and VSO packaged
ICs.

Low-cost automatic light switching using passive infrared
Sensors

Technical Publication 147, 6 pages

(ordering code 9398 047 00011)

Low-cost pyroclectric passive IR sensors can be used in
inexpensive lighting control systems that switch on only
when people are present. This publication briefly discusses
the general approach to this application and discusses an
example — a circuit for controlling office lighting.

Fuse protection of power semiconductors
Technical Publication 149. 16 pages
(ordering code 9398 047 20011)

Today. the semiconductor fuse manufacturer offers an im-
pressive range of fuses for a host of fault conditions. This
publication show how to match fuse characteristics to the
surge current capability of the semiconductor. It also in-
cludes a fuse selection guide for our preferred range of
power semiconductors.

Schottky diodes optimized for SMPS applications
Technical Publication 151, 6 pages
(ordering code 9398 047 40011)

Schottky rectifiers have two advantages over other diodes
— the lowest forward voltage drop and the fastest switching
capability. These make them ideal for use as output diodes
in Jow-voltage SMPS. This publication introduces our new
range of Schottky power diodes and briefly describes the
Schottky rectifier and its general characteristics.

Versatile transmission ICs for electronic telephone sets
Technical Publication 162, 24 pages
(ordering code 9398 048 50011)

The TEA1060 and TEA1061 are transmission ICs for use in
fully electronic telephone sets. They perform all the inter-
facing functions between the microphone transducer, the
receiver transducer, the dialling circuits (either DTMF or
line interrupt) and the line. This publication describes the
application of these ICs in practical telephone circuits, and
discusses various bridge options.

PXE high-power actuator for electronic/mechanical inter-
facing

Technical Publication 165. 4 pages

(ordering code 9398 048 80011)

Piezo-clectric actuators are ideal for interfacing between
electronic control systems and the mechanical systems they
control. With reaction times of around 100 us they easily
mect the requirements of the latest electronic-control
systems, and with their relatively simple construction, they
provide the bonus of exceptional reliability. This publica-
tion describes the construction and performance of these
actuators and gives some criteria for designing them into
actuating systcms.

Low-power remote control IR transmitter and receiver pre-
amplifiers

Technical Publication 167, 8 pages

(ordering code 9398 049 0001 1)

This publication describes the SAA3004 MOS transmitter
IC for IR remote control systems in which the received
commands are decoded by a microcomputer, and gives a
practical example of an IR transmitter. The publication also
describes the TDA3047 and TDA3048 bipolar preamplifier
ICs for IR remote control receivers and shows how to use
them in both narrow-band and broadband IR receivers.

Resolution measurements on camera tubes
Technical Publication 168, 8 pages
(ordering code 9398 049 10011)

This publication describes the present method of measuring
camera tube resolution, concentrating on camera tubes with
magnetic focusing and deflection. It discusses the repeat-
ability of resolution measurements with particular reference
to beam selection, beam bending and video amplifier in-
fluence. It also discusses other methods for measuring
resolution and gives some conditions for accurate resolution
measurement.

Pulse-load behaviour of fixed resistors
Technical Publication 177, 4 pages
(ordering code 9398 050 1001 1)

To get maximum reliability and stability when modern fixed
resistors are operated under pulse-load conditions, it’s
essential to take into account both the thermal properties
and the structure of the resistor. This publication discusses
the thermal behaviour of fixed resistors when subjected to
repetitive pulses and to single pulses, and compares some
theoretical and practical results.

Copies of these publications can be ordered from any of the companies whose addresses are listed on the back cover; subscribers in the U.S.A.
are requested to address their orders to the Editor, Electronic Components and Applications, Building BA, Philips Elcoma Division, MD 5600
EINDHOVEN, The Netherlands. When ordering, please quote the twelve-digit ordering code number.



RECENT PUBLICATIONS

Integrated quality — NMOS Microcontrollers
Technical Publication 179. 16 pages
(ordering code 9398 050 30011)

As a result of continuous quality-improvement activities.
aided by advanced process and test equipment, the quality
of our industry-standard 8048H series, 8051AH and 8400
family NMOS microcontrollers is amongst the highest
available. This publication discusses the aspects of quality
relating to the design. development and production of our
NMOS microcontrollers.

PCB Services, 8 pages
(ordering code 9348 321 70011)

A brochure describing the services we provide to printed-
circuit board users.

Power at your command, 16 pages
(ordering code 9398 323 40011)

A survey of our power semiconductors for control, rectifi-
cation and regulation.

Diodes, 12 pages
(ordering code 9398 323 50011)

A survey of our small-signal low-power and medium power
diodes (up to 3,5 A).

Precision Electric Motors, 12 pages
(ordering code 9398 324 00011)

A brochure describing ‘our capability in electric motors, a
capability that includes mass-production facilities, custom-
ized production facilities and application support.

Precision Electric Motors — Synchronous motors and gear-
boxes, 6 pages
(ordering code 9398 328 80011)

A survey of our synchrnous motors and gearboxes.

Precision Electric Motors — Stepping motors, 6 pages
(ordering code 9398 328 70011)

A survey of our stepping motors plus some information on
drive characteristics.

Precision Electric Motors — Direct-current motors, 6 pages
(ordering code 9398 328 60011)

A survey of our direct-current motors.

Quality — Discrete Semiconductors, 24 pages
(ordering code 9398 324 10011)

Brochure outlining the background of our quality pro-
gramme for discretec semiconductors, the basis of which is
continuous quality improvement. It shows that an in-depth
internal organization is a prerequisite for the manufacture
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of discrete semiconductors of high-quality, and for the
realization and steady improvement of that quality. Finally.
the brochure presents the results that can be obtained when
the principles and methods outlined are applied by com-
ponentsupplier and equipment manufacturer in partnership.

A new generation of tv ICs . . . for an evolutionary approach
to computer controlled television, 68 pages
(ordering code 9398 324 70011)

Brochure describing our comprehensive new generation of
television ICs that will allow set manufacturers to consoli-
date their market position by making an early thrust into
computer-controlled television.

RF power transistors and modules. 20 pages
(ordering code 9398 324 50011)

Brochure describing our wide range of r.f. transistors for
fixed/mobile radio and tv transmitter/transposers. The
brochure also provides a complete survey of our standard
range.

I’C-bus family of ICs clip together... for flexible and
economic system designs, 6 pages
(ordering code 9398 325 70011)

Brochure describing our I*C-bus ICs — modules that connect
directly with the I*C-bus without the need for external
interfacing, allowing rapid system design and modification.

On-line Semi Custom Logic, 24 pages
(ordering code 9398 326 20011)

Brochure describing our range of semi-custom logic ICs and
the facilities we have available for providing design support.

Speech synthesis, 4 pages
(ordering code 9398 326 60011)

Brochure describing the PCF8200 speech synthesizer IC
and the support circuitry available.

68070 16-bit microprocessor, 8 pages
(ordering code 9398 326 90011)

Brochure describing the PCB68070 16-bit microprocessor
designed for the market of home and personal computers,
games and intelligent terminals.

Vertical DMOS FETs, 4 pages
(ordering code 9398 327 30011)

Folder giving our current range of vertical DMOS FETs.

Stabiline NTC temperature sensors, 20 pages
(ordering code 9398 327 40011)

Brochure describing our new range of NTC temperature
sensors constructed from a single base material selected for
its high quality and outstanding stability.
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Introducing the PCB5010, 16 pages
(ordering code 9398 327 50011)

Brochure describing the PCB5010 digital signal processor
(DSP) which is the first in our family of DSPs.

Components for television broadcastings, 24 pages
(ordering code 9398 327 80011).

Brochure describing our complete range of components for
television broadcasting.

Direct Broadcast satellite downconverter, 6 pages
(ordering code 9398 327 90011)

Brochure describing our low-cost downconverter for DBS
receiving systems, that meets the most stringent require-
ments of all European specifying authorities.

CCD video memory systems, 8 pages
(ordering code 9398 328 20011)

Brochure describing our new dedicated field memory IC,
the SAA9001, and its peripheral control ICs which, in
combination with the field memory offer features such as
noise and cross-colour reduction, picture store and recall.
picture freeze, and instant access to teletext pages.
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RECENT PUBLICATIONS

A Plumbicon® tube for every camera, 8 pages
(ordering code 9398 328 30011)

A survey of our Plumbicon camera tubes.

PTC thermistors for overload protection, 8 pages
(ordering code 9398 328 40011)

Brochure presenting our complete range of PTC thermistors
for overload protection.

CATV amplifier modules, 16 pages plus insert
(ordering code 9398 328 10011)

Brochure describing our BG series of hybrid wideband
amplifier modules designed specifically for CATV. Updated
and redesigned version of our 1974 brochure.

Total expertise in SMD technology, 32 pages
(ordering code 9398 327 60011)

Brochure/catalogue covering our range of components for
hybrid circuits, including surface-mounted devices and
hybrid ICs, and covering also our range of software-con-
trolled MCM machines. Originally prepared for the Sth
Microelectronics Conference, Stresa, Italy, 1985.
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Vergleich von MOS-X/Y-. Interline- und Frame-Transfer-Sensoren

Zur Zcit stchen hauptsachlich drei Bildaufnchmer auf dem Baucle-
mentenmarkt im Wettbewerb: der Interline-Transfer-Sensor (IL),
der X/Y-adressierte MOS-Sensor (MOS-X/Y) und der Frame-Transfer-
Sensor (FFT). Der Artikel bictet cinen Vergleich dieser Sensorarten
hinsichtlich der Fertigung, der Miniaturisicrungsmoglichkeiten und
der Leistungsfahigkeit. Von den dreien erscheint der FT-Sensor am
viclversprechendsten zu sein wegen der moglichen hoheren Auf-
16sung, grosscren Empfindlichkeit und klecineren Chipflache.

Controller-1C beherrscht viele Protokolle

Da grosse Datcnmengen mit hoher Geschwindigkeit zwischen lo-
kalen  Arbeitsstationen  (work-stations) und grosscn  Computer-
systemen tibertragen werden miissen, haben sich verschiedene Ver-
fahren und Protokolle zum Austausch von Botschaften herausge-
bildct. Dic LEntwicklung von ICs zur Abwicklung dicses Daten-
verkehrs hat damit nicht Schritt gehalten. Der ncue Zweikanal-
Multiprotokoll-Controller SCN 68562 (DUSCC, Dual Universal
Synchronous Communications Controller) enthilt im wesentlichen
alle in fortschrittlichen Dateniibertragungssystemen  benoétigten
Subsystemc und Funktioncn. Dicser Beitrag beschreibt Architektur,
Moglichkeiten und Applikation des Controller-IC. Da dice Schaltung
SCN 68562 cincn schr grossen Teil der in Kommunikationssystemen
bendtigten Hardware bereits enthiillt, werden nur wenige Zusatz-
Bauclemente benotigt, selbst in leistungsfihigeren Systemen.

“Alloy Bonding™ von Leistungshalbleitcrn mit Legicrungen

Der hohe Goldpreis hat die Entwicklung neuer Lotverfahren gefor-
dert, die trotz niedriger Kosten als beim cutektischen Bonden dic
clektrischen Anforderungen voll erfiillen. und die nahezu dic Qualitit
des cutektischen Bondens haben. Dicser Aufsatz gibt cinen Uber-
blick (iber eines dieser Lotverfahren (bekannt als Alloy Bond
Process), bei dem eine Zinn-Silber-Antimon-Legierung zum Loten
verwendet wird. Priifungen derartig geloteter Muster zeigen, dass
diese den geforderten Normen an Zuverlissigkeiten und clektrischer
I‘unktion entsprechen, und dic anschlicssenden Produktionsertah-
rungen haben dic Erwartungen vollauf bestiitigt.

VME-Bus-Interface-ICs zur Vercinfachung asynchroner Systeme

Um den Entwurf von asynchronen VMI-Bus-Systemen zu verein-
fachen, sind cin Bus-Controller, cin Interrupt-Generator sowic cin
Interrupt-Handler entwickelt worden. Dic Schaltungen enthalten
dic gesamte zur Koordinicrung des Bus-Verkehrs  erforderliche
Steucrlogik. Der Bus-Controller ist mit Bus-Mastern der S 68000-
I‘amilic (oder dhnlichen) kompatibel und kann auf Dual-port-
Karten verwendet werden. Eine Frror-and Retry-Prozedur versetzt
den Controller in dic Lage, Daten schnell und mit cinem Minimum
an Eingriften der CPU zu dibertragen. Der Interrupt-Generator kann
den Interrupts bis zu sieben Priorititen zuweisen. Der Interrupt-
Handler kann Interrupts bedienen, die er von cinem raumlich ver-
teilten Multiprozessorsystem erhalten hat oder dic intern erzeugt
wurden,

Manuelle Priifung des AC-Verhaltens von ECL-ICs

Das Hauptproblem bei der manucllen Priifung des AC-Verhaltens
von ECL-ICs besteht in der Schwicrigkeit, die zu Anfang bei der
Lingabe gewidhlte Wellenform festzulegen und sic zu cinem spéteren
Zcitpunkt zu reproduzieren. Leider sind digital gestcuerte Puls-
genceratoren, die Wellenformen nach ihrer Festlegung automatisch
und genau reproduzieren konnen, teuer. und dic Messgenauigkeit
sowic dic Reproduzierbarkeit hiingen weitgehend von der Geschich-
lichkeit des Bediceners ab. Der Aufsatz beschreibt Methoden zur
Verbesserung der Genauigkeit und  Reproduzierbarkeit von Mes-
sungen des AC-Verhaltens durch Eliminierung so vieler Vintluss-
grossen wic moglich aus dem Priifverfahren.

Innenbaugruppe fiir satellitecnempfangsfertige Fernschgerite

FFiir den FS-Satclliten-Dircktemptang (sobuld ¢r angeboten wird)
benétigen ‘Fernschgerdte der Zukunft' neben dem diblichen VHE-
und UHI-Tuner cinen Tuner zur Verarbeitung des herabgesetzten
Satelliten-Signals (950 MHz bis 1750 MHz). Wir gchen davon aus,
dass der Tuner, der Demodulator sowie dic Schaltung fiir die Ton-
und Bildsignalverarbeitung des Satelliten-Signals in ciner kleinen
Innenbaugruppe untergebracht sind. Diese Innenbaugruppe kann
bei Fernschgeriten, die fiir FS-Satelliten-Dircktempfang vorbereitet
sind, cingefligt (gesteckt) werden oder bei Geriten der Spitzenklasse
bereits im IFernschgerit cingebaut scin. Im vorlicgenden Artikel
werden einige Bauclemente fir Tuner von Innenbaugruppen vorge-
stellt. Einen Schwerpunkt bildet cin leistungstiihiger Breitband-
Transistor BFG 67 fiir den Breitbandverstiirker und den Mixer mit
Tuner.
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Multivibrateurs astables avec des circuits intégrés HCMOS

Les circuits intégrés ultrarapides 74HC/HCT/HCU dc logique CMOS
(HCMOS) conviennent parfaitement a la construction de multivi-
brateurs astables simples ¢t fiables, dont la fréquence de fonctionne-
ment est déterminéc par un scul réscau RC. Cet article décrit un
circuit astable de base utilisant deux portes inverscuses HCMOS ct
donnce des formules simples pour déterminer sa fréquence de fonc-
tionnement avee préeision. Le développement de formules montre
comment P'addition d’unce résistance rend la fréquence de fonc-
tionnement et le cocfficient d'utilisation plus indépendants des
variations de la tension d'alimentation et de Pétalement de la
tension de sewil de commutation dentrée, ct limite le courant
d’emtrée. L'article détermine sur influence des variations de tem-
pérature, la dissipation d’¢énergic dynamique et les caractéristiques
des composants extéricurs et les tensions d'alimentation des circuits.

Oscillateurs a quartz équipés de circuits intégrés HCMOS

Les oscillateurs pilotés par quartz sont largement utilisés dans les
générateurs d’impulsions d’horloge ¢n raison de leur excellente
stabilit¢ en fréquence et de Pétendue de leur gamme de fréquence
de fonctionnement. Lquipés d’un circuit intégré ultrarapide CMOS
(IHCMOS) 74HCU comme ¢élément actif, ils présentent les avantages
supplémentaires d’une faible dissipation d'énergic ¢t d'un fonc-
tionnement stable dans une gamme ¢tenduce de tensions dalimenta-
tion ¢t de températures. L'article décrit la conception de plusicurs
types d’oscillateurs pilotés par quartz, basés sur le sextuple inver-
scur HCMOS 74HCU04 non “‘tamponn¢”

Machines de positionnement automatique pour I’assemblage des
circuits

Répondant aux besoins des gros fabricants de circuits hybrides, la
MCM 1V est la derniere née de la famille MCM polyvalente de ma-
chines de positionnement automatique de CMS (composants pour
montage ¢n surface). La MCM IV est basée en grande partic sur le
concept mis & épreuve sur la MCM 11, machine qui combine le po-
sitionnement simultané et séquenticl sous controle de logicicl. A la
diff¢rence de la MCM 11, qui est destinde essenticllement aux circuits
imprimés, la MCM IV cst congue spécifiquement pour opdrer sur
des substrats céramiques standards.

Les senscurs MOS-XY, interligne et a transfert de trame comparés

Trois principaux types de senseurs d'image se font actucllement
concurrence sur le marché. Le senseur a transfert interligne (IL), le
senseur MOS a adressage X/Y (MOS-XY) et Ie senscur a transfert de
trame (I'T). Cet article compare ces senseurs sous les aspects com-
modité de fabrication, potenticl de miniaturisation ot performances.
I ne fait pas de doute que des trois, le senseur T est le plus pro-
metteur en raison de sa résolution potenticllement plus élevée. de
sa sensibilité plus grande ct des dimensions plus petites de la puce.

Un controleur de communication capable de traiter de nombreux
protocols

Plusicurs systémes et protocles de transmission de messages ont été
¢laborés pour pouvoir de transférer de grandes quantités de donndes
a grande vitesse entre plusicurs stations de travail locales ot de
grands ordinateurs. mais le développement des circuits intégrds
nécessaires pour les traiter a pris du retard. Unc nouvelle réaliza-
tion, le Dual Universal Synchronous Communications Controller
(DUSCC) SCN68562, intcgre pratiquement tous les sous-systémes
ct fonctions que néceessitent les systemes évoluds de communication
de données. Larticle décerit I'architecture du DUSCC, ses possibilités
¢t son emploi. Le DUSCC intégrant une grande partic des fonctions
néeessaires aux systemes de communication modernes, les circuits
complémentaires sont peux nombreun méme sur les apparcils les
plus puissants.

Soudure homogeénc de semi-conducteurs de puissance

Le prix élevé de Por stumule Iétude de nouveux procédés par
brascure, qui sont moins couitcux que la soudure cutectique tout en
rivalisant avee cette technologic pour la qualité et les caractéristi-
ques Electriques. Cet article est consacré a I'un de ces procédds de
brasure appelé soudure homogéne, qui utilise un alliage ctain-argent-
antimoine. Les tests effectuds sur les dispositifs ainsi réalisés, mon-
trent qu’ils satisfont aux normes requises de fiabilités et de caracté-
ristiques Electriques, ce qui a ¢té amplement confirmé par les
résultats obtenus ultéricurement en production.

Des systémes asynchrones plus simples grice a I'interfagage de
circuits intégrés par bus VME

Un controleur de bus, un générateur d’interruptions ¢t un circuit de
gestion dlinterruptions ont ¢té développés pour simplifier la con-
ception de systemes asynchrones VMEbus. Toute la logique de
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commande néeessaire & la coordination du tratic de bus est incor-
porcc aux circuits. Le contréleur de bus est compatible avee les
circuits de controle de bus de la famille 68000 (ou similaires) ct
peut ¢tre employé dans des cartes a4 double acces. Un programme
par titonnement permet au contrdleur de transférer les données
rapidement ¢t avee un minimum d’intervention de I'utilisateur. Le
gcncratcur d’interruptions peut définir Jusqu.: sept niveaux de
priorité. Le circuit de gestion d’interruptions peut traiter les inter-
ruptions recues par lintermédiaire d'un systeme multiprocesseur
réparti ou genéré localement.

Controle manuel des caractéristiques en courant altcrnatif dcs
circuits

Le probléme principal soulevé par le contréle manucel des caracté-
ristigues en courant alternatif des circuits intégrés ECL est la diffi-
cult¢ du réglage de la forme d’ondes d'entrée ¢t de sa rcpcutlon
ultéricure. Malhcurcusement, les générateurs d'impulsions 4 com-
mande numcnquc capables, unc fois rcglcs, de rcmtcr des formes
d’ondes automatiquement et avec précision sont coiiteuy, ct le
principal facteur qui détermine I'exactitude ct la rcpctabllnc des
mesures est ’adresse de 'opérateur. Cet article déerit des méthodes
pour améliorer I'exactitude ct la rcpctabllnc de la mesure des
caractéristiques en courant alternatif, ¢t ceci en éliminent autant
de variables que possible du montage de mesure.

Selecteur/démodulateur pour téléviscurs adaptés a la réception des
émissions transmises par satellite

Pour assurer la réception des émissions de télévision retransmises
par satellite, les téléviscurs de Pavenir devront étre ¢quipés, outre
du sélecteur UHE et VHF conventionnel, d’un sélecteur pour le
signal retransmis par le satellite et dont la fnquunw a déja été
rcdmtc par un convertisscur extéricur (950 MHZ a 1750 Mtiiz). On
prévoit que le sélecteur, le démodulateur ct les circuits de traite-
ment du son et de Pimage scront logés dans un petit boitier que
I’on pourra raccorder un téléviscur adapté d la retransmission par
satellite, ou qui sera incorporé au réeepteur lui-méne dans le cas
des téléviscurs hauts de gamme. Cet article pr(xcntc plusicurs com-
posants développdés pour le sélecteur lmorporc a ce boitier. L'am-
pllﬁutcur large bande ¢t mélangeur du sélecteur est notamment
¢quipé d’un transistor RT large bande évolué remarquablement
performant, le BFG67.

Multivibradores astables con circuitos integrados HCMOS

Los circuitos integrados (HCMOS) de 16gicas CMOS de alta velocidad
74HC/HCT/HCU son idcales para la construccion de multivibradores
astables sencillos, pero fiables en los que la frecuencia de funciona-
micnto viene determinada por un solo circuito RC. In el presente
articulo s¢ describe un circuito astablc bdsico que emplea dos
pucrtas inversoras HCMOS o memorias intcrmedias y  establece
formulas sencillas para determinar con exactitud su frecuencia de
funcionamicnto. Nos da la féormula para mostrar como la adicion de
una resistencia hace que la frecuencia, de funcionamiento y ¢l factor
de rendimiento scau mas independientes de las variaciones en la
tension de alimentacién y de la amplitud de la tension umbral en la
conmutacion, y limita la corricnte de entrada. Tl articulo termina
con un cstudio del cfecto de las variaciones de temperatura, la
disipacion de la energia dindmica v cl margen dc los valores de com-
ponentes externos y tension de alimentacion que pueden utilizarse
para ¢l circuito.

Osciladorces de cristal con circuitos integrados HCMOS

Por su cxelente estabilidad de frecuencia y amplio margen de
frecuencias de  tfuncionamicnto los osciladores controlados por
cristal s¢ utilizan mucho en los generadores de impulsos de reloj.
Si se emplea un circuito intcg_mdo (llC\iOS) CMOS dc alta veloci-
dad 7411CU como clemento activo, entonces incorporan las ventajas
adicionales de una baja disipacion de cnergia y un functionamicnto
cestable en un amplio margen de tensiones de alimentacion y tempe-
ratura. Ll presente articulo describe ¢l discio de varios tipos de
osciladores controlados por cristal basados en cl inversor 741{CU04
Hex HCMOS sin memorias intermedias.

Miquinas de colocacion automatica para montaje de circuitos
Hibridos

Para satisfacer las necesidades de los fabricantes de circuitos hibridos
a gran cescala, ¢l MCM IV ¢s la dltima adicidon hecha a la familia
MCM d¢ multiples aplicaciones de las midquinas de colocacion auto-
matica para los dispositivos montados superficialmente. 1’1 MCM IV
s¢ basa ampliamente en conceptos introducidos y probados ¢n cl
MCM 11, una miquina que combina la colocacién simultinea y
sccuencial bajo control ‘softwarce’. Pero a diferencia del MCM 11,
que sc ha concebido principalmente para p.c.b.s., ¢l MCM IV se ha
disciiado exprofeso para empleo con substratos cerimicos nor-
malizados.
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MOS-XY, sensores de interlinea y transferencia de cuadro
comparados

Los tres sensores de imagen mis importantes que compiten en el
mercado son: cl sensor de transferencia de interlinea (IL), el sensor
MOS direccionado por x/y (MOS-XY) vy el sensor de transferencia
de cuadro (FT). En este articulo sc comparan la sencillez de fabri-
cacién, posibilidades de miniaturizacion y rendimiento de cstos
sensores. Dc los tres, ¢l sensor FT ¢s ¢l que sin duda ofrecc mas
perspectivas con una resolucion potencialmente mas alta, mayor
sensibilidad y menor extension del chip.

El circuito integrado controlador compite con multiples protocolos

Debido a las grandes cantidades de datos que se transmiten a alta
velocidad entre varias cstaciones locales y grandes sistemas de
ordcnador, s¢ han concebido varios csquemas de movimicnto de
mensajes y protocolos, pero cl desarrollo de los circuitos integrados
para su mancjo no ha cvolucionado al unisono. Ahora cl doble
controlador dc comunicaciones sincronas universales (DUSCC), cl
SCN68562, incorpora virtualmente todos los subsistemas y funciones
necesarios cn los modcrnos sistemas de comunicaciones de datos.
En este articulo sc describe la arquitectura de los dobles controla-
dores de comunicacionces sincronos universales, sus capac:dades y su
aplicacion. Por incluir los DUSCC tanto ‘hardware’ requerido cn los
sistemas dc comunicacion, s¢ nccesitan pocas piezas adicionales,
incluso ¢n los sistemas mas potentes.

Conexion aleadora para semiconductores de energia

El clevado precio del oro es un estimulo para la investigacion de
nucvos procesos de soldadura dura que resulten menos costosos que
la unidn cutéctica, pero sin perder ¢l rendimicnto eléctrico y la
calidad que la caracterizan. En ¢l presente articulo se pasa revista a
uno dc estos procesos de soldudura dura conocido como conexion
alcadora que emplea una alcacion ligante de estano-plata-antimonio.
Prucbas llevadas a cabo ¢n dispositivos conectadas con esta aleacion
demuestran que podrian muy bien satisfacer las normas establecidas
de fiabilidad y rendimicento cléetrico, y una posterior expericncia de
produccion tiene perspectivas ampliamente confirmadas.

Circuitos integrados dc concxion en la barra colectora VME para
sistemas asincronos mas sencillos

Para simplificar cl discio de sistemas asincronos de barra colectora
VME se han concebido un controlador de barra colectora, un gene-
rador de interrupciones y un transportador de interrupciones. Los
circuitos incorporan toda la logica de control para coordinar el
trifico de la barra colectora. 1)l controlador dc la barra colectora ¢s
compatible con barras colectoras macstras basadas en 68000 (o
similares) y pucde utilizarse ¢n placas de doble pucrta. Un esquema
de crrores v de reintento permite al controlador transferir los
datos con rapidez y con un minimo de intervencidon por parte del
usuario. [l gencerador de interrupeiones puede asignarle hasta sicte
niveles de prioridades. I transportador pucde dar scrvicio a las
interrupciones recibidas a traves de un sistema multiprocesador
distribuido o gencrado localmente.

Comprobacion manual de las caracteristicas de c.a. de circuitos
integrados ECL

El mayor problema que se presenta cuando se comprucban a mano
las caracteristicas de c.a. de los circuitos integrados ECL es la
dificultad de ajustar desde ¢l principio la forma de onda de entrada
y dv repetirla en fecha posterior. Lamentablemente, los generadores
dec impulso controlados digitalmente, capaces de repetir las formas
dc onda de modo automitico y ¢xacto una vez ajustadas son caros;
cl principal factor que influyc ¢n la exactitud de mediciones y en la
repetibilidad cs la pericia del opcrador. Il presente articulo exponc a
grandes rasgos los métodos para mejorar la exactitud y repetibilidad
cn la medicion de las caracteristicas c.a. climinando el mayor nu-
mero posible de variables del ajuste de prucba.

Unidad interior para televisorcs aptos para recibir la senal proce-
dente de satélites

Para posibilitar al mdximo la recepeion de la senal de tv DBS cuando
sc disponga dce clla, los futuros televisores necesitardn un sintoniza-
dor para la senal de satélite convertida hacia abajo (de 950 MHz a
1750 MHz), ademas del sintonizador normal de u.h.f. y v.h.f. S¢
sabe de antemano que ¢l smtomudor ¢l demodulador y los circui-
tos procesadores de sonido y vision para la scnal de satélite s
alojardn en una pequcia unidad interior enchufable a un televisor
apto para recibir la scial dec un satélite y ¢n los aparatos mads caros
de la gama, incorporada en ¢l propio receptor. Varios han sido los
componcentes disciiados para cl sintonizador de satélite, por ejemplo
una unidad interna, de los que nos ocupamos cn cste articulo. De
particular importancia ¢s ¢l rendimicnto de un modcerno transistor
de radiofrecuencia de banda ancha, ¢l BFG67, en cl emplificador de
banda ancha y mezclador del sintonizador.
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