























VIDEO CONTROLLER ICs

The SCN2674 incorporates the major CRT controller
functions — timing chain, sync generator, cursor logic. and
memory-addressing control — plus two sections to provide
soft scrolling and double-height top and bottom rows. The
SCB2675 attributes controller ecncompasses the high-speed
video logic section for the CRT terminal. It contains the
dot-clock divider, which divides the cxternally generated
dot clock into the character clock required by other portions
of the terminal; the parallel-to-serial shift register: attribute
logic, including colour control in the colour mode: and
double-width and dot-modulation logic. Two additional
ICs, the SCN2670 and SCN2671 described in EC&A Vol.4
No. |, provide the character gencrator, UART, and keyboard
encoder portions of the terminal.

Programmable features

The CRT controller’s basic functions include gencration of
timing pulses for the CRT (horizontal and vertical sync) and
the addressing of the video memory. Addressing must be
synchronized with the scanning action of the display. The
terminal must also display a cursor and arbitrate between
itself and the CPU for access to the video memory.

The SCN2674 not only performs these basic functions,
it provides a host of programmable features that allow a
user to configure a wide variety of display systems. Pro-
grammable parameters include screen format (characters
per row, rows per screen, and scan lines per row), hori-
zontal and vertical timing (front porch, sync width and
back porch). cursor characteristics (size and blink rate), and
interlaced or non-interlaced operation.

Since the entire system is under the control of a micro-
processor, many features can be provided in software. For
example, the user can program the region. direction, and
speed of scrolling. Additional peripheral chips, like disk or
protocol controllers, can further enhance the system
capabilities.

The SCN2674 also produces interrupts based on several
internal conditions. Although interrupts are not always
nceded. they allow real-time intervention with the display
so that special fcatures can be implemented.

CPU/video-memory interfacing

Depending on the application, interfacing the CPU with the
video memory can be critical. The SCN2674 allows several
schemes.

The simplest — and lcast expensive in terms of hardware
— is the independent buffer mode, in which the CPU uses
the CRT controller for all accesses to the video memory
(Fig.2(a)). Because there is no contention in this mode. it
does not require address multiplexers. Instcad. the CRT
controller directs the transfers required by the CPU.during
blanking intervals so that there are no visual disturbances

on the display. Data for each transfer is written into or
read from a bidirectional latch that serves as the interface
between the CPU bus and the video memory.

Transparent and shared modes allow the CPU to access
the video memory directly. either during blanking intervals
or immediately, but require additional circuitry (Fig.2(b)).
A fourth mode, the row-buffer mode, fetches the video data
during DMA cycles from a designated area in the CPU
memory and stores it in row-buffer RAM during a scan of
the first line of each row (Fig.2(c)). During this scan, data
is sent both to the row buffer and to the display’s character
gencrator. During subsequent scans of the other lines of the
character row, the row buffer provides the character
gencrator with the data, thus giving the CPU full access to
the video memory during the scan of all but one line of
each character row, or typically 90% or more of the time.

Interlcaved access (Fig.2(d)) is the most flexible method
of all. Here, both the display controller and the CPU can
access the video memory during any clock cycle. One half
of cach cycle is reserved for controller accesses, the other
half for CPU accesscs.

Although this method provides transparent CPU access,
it requires multiplexing circuits, and the controller and the
CPU must operate from the same clock. The required RAM
access time is half of what is needed by the other methods.

Getting RAM data

The SCN2674 can address the data contained in the RAM
in several ways. For simple applications, addressing can be
sequential. Here, the user places the data to be displayed in
consecutive locations in the RAM, corresponding to the
character positions on the screen (Fig.3).

The starting address in the vidco memory is loaded into
one of the CRT controller’s internal registers, and the
device addresses the RAM sequentially starting from this
location in cach field. Data can be scrolled by changing the
specified starting address by an amount corresponding to
the number of characters per row.

Although sequential addressing is adequate for simple
displays, other applications demand more flexibility. For
those, the SCN2674 offers two other addressing methods:
sequential-split and row-table. In the first, the user specifies
the row where the scquential address jumps to a location
programmed into one of the chip’s registers. This splits the
screen into two parts, each of which can be manipulated
independently, say, in a status-line display in which the
display part of the screen can scroll while the status line
stays fixed. One such split can be programmed into the
chip’s hardware; for several splits, the real-time iriterrupts
can change the contents of the split-row and split-address
registers.

Some applications require yet another technique. For
cxample, on-screen cditing in the sequential-addressing mode
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VIDEO CONTROLLER ICs

in a loop for an interrupt to occur. When it does, the pro-
cessor first determines the source, then performs the re-
quired service operation.

An interrupt from the keyboard may be a displayable
character or a control function. Displayable characters arc
usually transmitted to the host computer and placed in the
display memory for presentation on the screen. Certain
control characters such as cursor movement or keyboard
errors cause only local actions, while others require trans-
mission to the hast.

An interrupt from the CRT controller is usually a request
for scrolling or split-screen presentation. For scrolling, the
processor programs the SCN2674 to gencrate an interrupt
at the beginning of the vertical retrace interval. When the
VBLANK interrupt occurs, the processor increments the
screen start address value by the number of characters per
row (cutting off the top row), and the new bottom row is
cleared to nulls. When soft scrolling is selected, the additional
functions described earlier are performed.

When the SCN2674 operates in the row-table addressing
mode, cach character row on the screen will have its starting
address in a table of addresses residing in cither the pro-
cessor’s memory or in the display memory. Smooth scrolling
is available in this mode, but some of the chip’s automatic
operations in the sequential-addressing mode must be
accounted for by modifying the row table during scrolling.
In essence, the split-screen capabilities must be incorporated
into the row-table function.

During smooth scrolling. an extra (partial) row is dis-
played. Therefore, the processor updates the table of
starting addresses held in the row table to include the
starting address of the partial row scrolling onto the screen.
This is similar to the procedurc required for a character-row
insertion. When scrolling up, the processor inserts the new
table entry after the entry of what was the last row of the
scrolling arca. For scrolling down, the new table entry is
inscrted before the entry of what was the first row of the
scrolling area.

This article originally appeared in the January 12 issue of Electronic Design, copyright 1984,
Hayden Publishing Co., Inc.; permission to reprint is gratefully acknowledged.
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68000 DESIGN PHILOSOPHY

Memory management

Memory management is a way to augment the memory
accessing method of a processor. In more sophisticated
systems, memory management is used to dynamically
relocate or to control the various blocks of memory. In
large systems, this relocation and control is used for work
space protection. Together with the operating system, a
separate memory management unit (MMU) adds to or
translates an address to prevent illegal access to one user’s
memory space by another user, whether by fault or design.
Memory management may appear to be the same as paging
or segmentation, but with memory management, the divi-
sions do not impose any limitations on memory access and
so the programmer is unaware of their existence. The pro-
grammer can therefore write software as if the éntire me-
mory were available. In the 68000 family, the memory
management unit is the 68451.

The 32-bit address in the 68000

A 32-bit direct address was chosen for the 68000. A 24-bit
address was considered but it was rejected because the odd
byte would have been awkward for the 16-bit processor to
handle and because in the near future, even 16 Mbytes of
directly addressable memory may be insufficient for many
systems. Also, since any extension beyond the 16-bit
address normally used in 8-bit processors would require
two data bus transfers, two complete 16-bit transfers may
as well be made. The 32-bit address can, moreover, handle
up to 4Gbytes of memory, leaving ample room for future
expansion.

From a packaging viewpoint, 32 address signal lines are a
lot to handle. Since few systems require an addressing
range of more than 16 Mbytes, only the least significant 24
lines have external connections.

PROCESSING DATA AND ADDRESSES

The 68000 contains three 16-bit arithmetic logic units
(ALUs) to process addresses and data. One ALU handles all
16-bit data calculations at a single pass and 32-bit data at
two passes, one for the lower word and one for the upper
word. This means that 32-bit data operations take about
twice as long to perform as 16-bit data operations. The
other two ALUs are generally used together for the various
32-bit address manipulations of 32-bit operand effective
addresses (EA).* Calculating the EA can be time-consuming.

* An effective address (EA) is the location determined with respect

to the selected addressing mode. In the 68000, in the program-
counter-relative-with-offset addressing mode for cxample, the
EA would be the result of adding a 16-bit displacement to the
contents of the program counter.

To maintain the speed of the 68000 it is therefore impor-
tant that this be performed as quickly as possible. For this
reason, the calculation is done by two CPUs simultaneously.
Since the data ALU works in parallel with the two address
ALUs, a 32-bit address and a 16-bit data calculation can
both take place at once, considerably speeding up operation.

Another important contribution to the 68000’s except-
jonally high speed is the use of the prefetch queue, which
makes more efficient use of the data bus. This gathers all
the necessary instruction information in advance of the
instruction, and is then ready to execute the instruction at
the appropriate time. In gathering information, the micro-
processor uses the otherwise idle bus to fetch information
from memory before it is actually required. The prefetch
queue therefore saves time, since operations are not delayed
by instructions waiting for information. Also, the data bus
is used more efficiently with the prefetch queue.

The program space, where the prefetch queue collects
information, contains op code and addressing details. The
prefetch queue can contain sufficient information to
execute one instruction, decode the next instruction, and
fetch the following instruction — all at the same time. For
example, when a conditional branch instruction is detected,
the prefetch is either ready to branch or not by the time
the decision is made. The queue tries to fetch both the op
code following the branch instruction and the op code at
the destination of the branch. Then, when the conditions
are compared and a decision made whether or not to
branch, the processor can begin immediate execution of
either instruction, ignoring the other unnecessary op code.

The prefetch queue can also be used in other ways to
increase operating efficiency. For example, in repetitions
instructions the prefetch queue is used to speed up successive
data transfers. It allows many instructions that are used
repeatedly to be executed in the time it takes for the queue
to collect the next op code.

COMPATIBILITY WITH FUTURE
DEVELOPMENTS

In every aspect of the 68000 design, ease of programming
and speed were given highest priority. Today, in the 68000,
we have the fastest, most powerful microprocessor available
and yet one that is still simple to program. And in the
68000, we have a microprocessor that is safe from future-
shock, whose architecture has plenty of room for expansion.
Moreover, future developments will be fully compatible
with the 68000. Devices already available in the 68000
family include, enhanced communications and direct
memory access interfaces, a multi-protocol communications
controller, and a dual asynchronous receiver/ transmitter.
In the 68000 family, we have a series of devices for today’s
and tomorrow’s applications.
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VHF power amplifiers with broadband input

circuitry

HANS FIEDELDI)

In recent years the demand by broadcasting authorities for
transmitter systems with fewer amplification stages has led
to a new generation of high-power (up to 30 kW) high-gain
power tetrodes. Among these the YL1610, YL1630 and the
YL1631 hold a unique position. With their latest computer-
aided-designed electrode configuration, combined with new
cavities incorporating a specially designed two-stage impe-
dance transformer, these tubes can operate, without tuning,
over exceptionally broad input bandwidths —- 82 to 110MHz
in band Il and 170 to 250MHz in band III.

The advantages of broadband input circuitry are obvious,
and include

e easier transmitter operation

e easier transmitter servicing and maintenance, and longer
intervals between servicing

e easier tuning (with no input tuning needed)

¢ and simplified transmitter circuitry.

Moreover, with these new cavities. the need for frequency
dependent (i.e. adjustable) neutralization is completely
eliminated.

This article describes these new tetrode/cavity combi-
nations — which for broadband operation work in the
grounded-grid/grounded-screen-grid mode — in particular
the design of the transformer sections that allow broadband
operation. The tubes find application in the following areas:

VHF tv band 111

YL1610 — 10 kW peak sync (vision stage)
YL1630 — 30 kW peak sync (vision stage)
YL1631 — 10 kW peak sync (combined vision and sound).

FM radio band 11
YL1631 — 10 kW.

THEORETICAL BASIS

The principle of impedance transtormation using quarter-
wave stepped transformer sections is well documented and
need not be discussed in detuil. It’s sufficient here simply to
point out some of its important features and to show how
such a transformation is realized with the YL1610, YL1630
and the YL1631.

When a quarter-wave transmission line of characteristic
impedance Zg is terminated with an impedance Z|.itsinput
impedance will be Z(z)/Zl. So an impedance Z> can easily
be transformed to an impedance Zj by connecting a quater-
wave line of impedance /Z(Z> betwcen them. If, however,
Z1 and Z7 differ considerably, the transformation will be
frequency sensitive. i.e. correct matching will occur at one
frequency only, fo say. This is apparent from the following
expression relating vswr S at the transformation to frequency
deviation Af from fo

Z Z

s-1+ 1 lLAfIIy/22 _ ‘/_ll
2 fo |V Zy Z>|
For given values of Z] and Z, S increases lincarly with
| Af | /fp. For a two-stage transformer, the expression

becomes

e (R V3

which because the factor (Af/fg) is squared, is far less fre-
quency sensitive. So for broadband matching. the impe-
dance transformation from Z7 to Z| should be done in two
(or more) stages.

Furthermore, if operating requirements place an upper
limit for S of 14 say, over a passband of 60 MHz centred
on 200 MHz (band III operation), the impedance transfor-
mation by two successive quarter-wave transformers should
not exceed a factor 4, i.e. Z2/Z] <4 over each stage.

Based on the work of J. J. Warringa and H. Piepers of Philips Development and Application Laboratory for transmitting tubes.
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VHF POWER AMPLIFIERS

BROADBAND MATCHING WITH THE YL1610,
YL1630 AND YL1631

Figure 1 shows schematically the interior grid-to-filament
(evacuated) region of a VHF tetrode. The interaction space
between the active parts of the grid and filament assembly
is represented by capacitor C and resistor R (r.f. drive-
voltage/filament-current in a grounded-grid circuit). Two
coaxial line sections of wave impedances Z(Q]. Z(Q? represent
the electrode supports and their connections to the outer
tube scals, and capacitor C] represents the ceramic insula-
tion between grid and filament.

In a high gain tetrode, a typical value for R would be
around 15£. Inthe YL1610,YL1630and YL1631 tetrodes.
the transformation from the interior grid-filament assembly
to the 50 Q r.f. input is done in two steps:

— a down-transformation to the external filament and grid
electrodes, performed in the cavity by adding a capacitive
element C; (broken line in Fig.1) in parallel with Cy. C¢
being formed by a low impedance coaxial line section
between the external grid and filament scals (at the input
of this line the impedance is purely resistive)

— and an up-transformation to 502, performed in the
cavity by a two-stage impedance transformer section
(Fig.2). The first stage consists of six quarter-wave
coaxial lines connected between the filament and grid
clectrode contacts, at equal intervals around their cir-
cumference. These connect, in two groups of three. with
two quarter-wave sections forming the second stage.

The down transformation is effectively an intermediate
stage needed to transform the resistance R of the interior
filament-grid assembly to a resistance R], that can be
transformed to 50 §2 by the two-stage section.

By splitting the first stage of the transformer section
into six parts, the coaxial nature of the signal path is
preserved in the cavity.

Consider now Fig.2. The first transformer stage splits
R} into six resistors in parallel, each of value 6R . Each of
these is transformed by a quarter-wave line of characteristic
impedance Z( to a resistance 2(2)/6R1. The parallel combi-
nation of these resistances, in two groups of three along the
ﬁgst transformer section, produces two resistances of
20/18R1‘ These are then transformed by the second
transformer section to resistances 18R|, and the parallel
combination of these resistances gives a value of 9R|.

This final resistance will be 50 Q2 provided R1=55Q,
and this value is assured by appropriate choice of Cy in the
external grid-filament seals.

Furthermore, the first and second transformer stages
provide impedance ratios of 2,3 and 3,9 respectively, which
more than meet the above requirement for a vswr < 1,4 over
a 60 MHz bandwidth.

Figure 3 shows a section through a YL1610 and its
cavity. The transformer sections are formed by 509 co-
axial lines, only one of which is shown in the figure. The

grid

grid seal assembly
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B v | Zg2  Zo C-L R
L___L _

. filament
filament seal

assembly

7291407

Fig.? The interaction space between the active parts of the
grid and filament assembly of a transmitting tetrode may be
represented by a capacitance C in parallel with a resistance R.
Two coaxial line sections of wave impedances Zg1, Zg32 re-
present the electrode supports and their connections to the
outer tube seals, and capacitance Cq represents the ceramic
insulation between grid and filament. Capacitance C; in
parallel with Cq transforms resistance R to R

2
. 2o
6Rq 1
20 )2 % 23
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Fig.2 Up transformation from R4 to 50 2 is done in the
cavity by a two-stage impedance transformer section. The
first stage consists of six quarter-wave coaxial lines connected
between the filament and grid electrode contacts, at equal
intervals around their circumference. These connect, in two
groups of three, with two quarter-wave sections forming the
second stage. The final resistance of 9R equals 50 Q2 pro-
vided R1is 5,5

conductor of each line in the first section connects with the
filament contact in the cavity, and the screen connects with
the grid contact.

Capacitive element Ct is formed in the cavity by a low-
impedance transformer section in which coupling and
blocking capacitors are integrated.

The control circuitry within the cavity is shown in Fig.4,
and Fig.5 shows the YL1630 cavity with its side removed
to show the first transformer section.
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FSK MODEM

noise on the cable (with an associated increase in bit-error
rate), it may be more desirable to limit the input dynamic
range to the minimum required for a particular cable length,
which is calculated from the maximum transmitter output
variation (6 dB for this modem), the attenuation character-
istics and length of the cable, and the background noise
level of the environment. For low bit-error rates in a noisy
environment, pins LD> and LD can be wired together to
produce a dynamic range of 20 dB.

For applications in which the output is gated indepen-
dently of the input levels, the detection circuitry can. be
disabled by connecting the Cpp pin to Vcc. This produces
a dynamic range greater than 60dB. although with a pre-
dictably higher bit-error rate.

Noise gating

In operation, the limiter and multiplier combination in the
receiver is controlled by charging capacitor Cp. When the
peak FSK input signal is less that the preset voltage at LD,
switch S remains in position B and Cy p holds no charge.
In effect, the voltage on CLp is considered as a TTL level
by the internal comparator and is used with an AND gate
to prevent data from reaching the output. In this way, noise
on the cable is not mistaken for a low-level signal.

When the peak FSK input signal exceeds the voltage at
LDj, S| moves to position A and the Cpp is charged to a
known voltage level well above a 1, 4V TTL reference. Data
from the comparator then appears at the output.

Although the charging takes place rapidly, the discharge
time is controlled by the values chosen for Ry p and C1D.
The discharge time should match the delay path through
the receiver from the FSK input to the comparator’s output.
If the discharge rate is too fast, the receiver cuts off before
the valid data has passed completely through the low-pass
filter and information is lost. If the discharge rate is too
slow, noise is gated through the system following a valid
transmission.

The receiver tolerates up to a half period of the lowest
transmission frequency. The delay time can be optimally
adjusted, however, for about five periods of the lowest
transmission frequency. That affords the user a consider-
able amount of flexibility: an additional range is selecting
level-detection settings and low-pass filter delays.
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Thermal aspects of flange-mounted r.1.

power transistors

J. G. A. SCHOLTEN

R.F. power transistors often operate under conditions of
severe mismatch. This often increases collector dissipation
and consequently junction temperature. Failure mechanisms
in high power transistors (breakdown, degradation, electro-
migration, thermal fatigue) are highly temperature depen-
dent, so proper attention must be paid to their thermal
conditions. However, it is an area where calculations are
difficult and misunderstandings abound; this article is
intended to clear up some of the misunderstandings and
correct a number of misconceptions.

Practical points:

— The central area of the flange directly under the crystal
contributes much less to heat transfer than has hitherto
been thought;it is the area under and around the mounting
bolt heads that conducts the bulk of the heat away.

— Although lapping the contacting surfaces of both heat-
sink and flange does improve thermal conductivity, the
improvement is less than if a very thin layer of heatsink
compound is used.

— Both of the commonly used bolts (M3 and UNC4-40)
provide sufficient pressure when torqued to between 0,6
and 0,75 Nm. Using higher torques with a view to im-
proving thermal contact resistance is counterproductive.
Thermal contact resistance is more likely to increase.

— Except in the case of the UNC4-40 bolt, the maximum
pressures encountered under these conditions do not
cause excessive plastic deformation of the underside of
the flange, and the minimum is sufficient to provide
good thermal contact throughout life.

THERMAL MODELS

Many thermal models have been proposed in efforts to
provide an analytical base from which to calculate the
thermal behaviour of operating transistors. Because of the
number of assumptions that have to be made, none survive
comparison with actual measurements. Particularly with
regard to hot-spotting and thermal contact resistance,
theory and practice often differ by a factor of three.

The most dangerous assumption is probably that the
chip surface temperature can be averaged and, therefore,
that a uniform heat flux exists on the surface of the silicon
chip. -Although a large number of small base areas are
distributed over the chip surface in order to promote even
heat distribution, this assumption assigns too low a tem-
perature to certain critical points on the chip surface.
Because the hottest point presents the highest reliability
risk, averaging leads to this risk being underestimated.

The situation is made clearer if we consider the power
dissipation per unit area and the temperature gradients in
and near the crystal of a high power transmitting transistor.
In the crystal itself, in the base area a few micrometres under
the emitter fingers the dissipation is about 500 W/mm?
with a temperature gradient of about 5000 K/mm; in the
BeO disc, about SW/mm? with a gradient of 25 K/mm; and
in the flange, 2W/mm? with a gradient of 5K/mm. Effi-
cient heat distribution is, therefore, essential if junction
temperature is to be held below 200 °C.

Other assumptions that undermine the validity of
current thermal models are: that heat distribution is uni-
form; and that the base of the transistor flange and the
heatsink surface are isothermic.
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TABLE 2
material into force under bolt head (newtons)
which bolt is M3 UNC440
screwed min.  max. min.  max.
copper 308 385 322 403
aluminium 308 385 322 403
steel 369 461 394 493

7290297
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Fig.11 Force under the bolt head as a function of applied
torque. Note that the UNC4-40 bolt gives a slightly higher
force than the M3

These results are plotted in Fig.11. The curves are
extended to higher torque values to take account of torquing
error. Depending on the type of tool used and the speed of
operation, the bolts may be over-torqued by a factor of up
to 1,6.

It is clear that the UNC4-40 bolt gives a somewhat
higher force under the head than the M3. The difference in
pressure is even greater because the UNC4-40 bolt head is
smaller than the M3.

It should be borne in mind that the relation and curves
are only valid up to certain limits. At some point the bolt
head starts biting into the material under it and the threads
start biting into each other. At the limit either the threads
strip or the bolt shears. So, instead of being straight lines
the curves will flatten out.
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THERMAL ASPECTS OF TRANSISTOR MOUNTING

MOUNTING PRESSURE

We can derive the actual mounting pressure from the
contact area between bolt head and flange.

Bearing area
= bolt head area — flange hole area

Minimum bearing area
= minimum head area — maximum hole area

Maximum bearing area
= maximum head area — minimum hole area.

The lowest and highest pressures are then obtained by
combining the above results with the force values from
Table 2.

minimum force
maximum area

Minimum pressure

maximum force
minimum area

Maximum pressure =

DEFORMATION

Metals, particularly copper which is highly ductile, deform
when loaded. Up to a specific stress this deformation is
elastic, i.e., remove the load and the metal returns to its
original shape. Above this point permanent deformation
occurs. Compared with metals such as steel, the elastic limit
of copper is quite low: depending on its production history,
plastic deformation can begin at stresses of about 20 N/mm?.

The production history of the flange copper is not
published. However it is reasonable to assume that it is cold
rolled with some consequent work hardening. Brazing on
the BeO disc at a temperature of about 800 °C will cause
annealing. Under the disc, however, the differing expansion
coefficients of copper and beryllium (18 compared with
5,8) will cause stresses. The copper, being the more ductile
of the two, will deform with consequent work hardening
around the centre. Machining flat will also cause some work
hardening. The result is that the material properties of the
flange lie somewhere between those of cold drawn copper
and fully annealed copper.

Figure 12 shows the probable stress/strain curve for these
conditions. Inserting the stress values obtained in Table 3,
we get the expected degree of deformation. The highest
stresses occurring with M3 bolts (+35 N/mm?) are just over
the border of elastic deformation (strain not exceeding
0,05%). Even with a factor of 1,6 to allow for over-torquing
we are still within safe limits, below, say, 0,08%. With
UNC4-40 the stresses are much higher than this and, if an
allowance of 1,6 is made for torquing error, strains of up
to 1,0% (and not less than 0,04%) are likely. Where possible
this should be avoided, if necessary by fitting a 5,5mm
washer under the head.
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Quality of small-signal, low and medium

power diodes

GRAHAM HINE

Increasing circuit complexity and rising maintenance costs
make the use of high quality components in clectronic
equipment an economic and practical necessity . High quality
is achieved for our smallsignal, medium and low-power
diodes by using advanced production techniques and a
strict quality control procedure. These diodes handle
currents up to 3,5 A and their high initial quality is com-
bined with low infant mortality and long-term reliability.
They are manufactured under CECC-approved conditions
and many of them have full CECC release. Factors contri-
buting to their high quality are a rugged, hermetically-
sealed structure which is virtually immune to thermal
fatigue. and junction passivation which results in very stable
characteristics. Furthermore. their glass encapsulation over-
comes the limitations of plastic encapsulation and ensures
non-flammability.

GENERAL QUALITY ASPECTS

Although the construction and applications for glass-bead
rectifiers and glass encapsulated diodes are completely
different, the quality control procedures for the two types
of components are principally the same. The actual test
conditions however. reflect the differences between the
diode technologies.

Definitions

The terms used in this article arc from the relevant 1EC pu-

blications. From IEC Publicatios no. 134.

— “Ratings™ are values which establish either a limiting
capability or a limiting condition for an electronic

device Limiting conditions may either bc maxima or
minima.

112

— “Absolute maximum ratings” arc limiting values of
operating and cnvironmental conditions applicable to
any electronic device of a specificd type as defined by
its published data. and must not be excecded under
worst-case conditions. Limiting values are chosen by the
manufacturer to ensure acceptable serviceability.

Definitions used in association with life testing and relia-
bility determination are from [EC Publication No. 271 :

— A “failure” is the termination of the ability of an item
to perform its required function. Various degrees of
failure are defined.

— A “partial failure” is a failure resulting from deviations
of characteristics beyond specified limits. but not such
as to cause a complete lack of the required function. It
is common to divide “partial failures” into major and
minor categories according to the degree of deviation of
the characteristics.

— A ‘“complete failure™ is a failure resulting from devia-
tions of characteristics beyond specified limits such as to
cause a complete lack of the required function.

Reliability is defined as the ability of an item to perform a
required function under stated conditions for a stated
period. Its practical measure is “failure rate™ which is the
ratio of the total number of failures in a single sample to
the total cumulative observation time for that sample. Two
“failure rates” are generally quoted. Onc is “observed failure
rate”” which is the number of failures divided by the total
device-hours. The other is “failure rate at a given confidence
level” (usually 60%). This gives the probability that the
quoted *“failure rate™ will not be exceeded by the products
from which the tested sample was drawn.
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DIODE QUALITY

The performance of glass-bead diodes is characterized by:
— high stability

— no thermal-fatigue failures

— no temperature-cycling failures

— high tolerance to reverse-voltage transients

— good forward-surge and inrush-current behaviour

The failure rate of glass-bead rectifiers is between one fifth
and one tenth of that for rectifiers with plastic encapsulation.

Product range

Our glass-bead diodes are currently available in the three
envelopes shown in Fig.4: the SOD-57, for currents up to
2 A, the larger SOD-64 for currents up to 3,5 A, and the
SOD-72, up to 1 A. The present range includes:

— controlled-avalanche rectifiers

— very fast soft-recovery avalanche diodes

— parallel efficiency diodes for tv deflection circuits
— e.h.t. soft-recovery avalanche diodes

— voltage regulator diodes

— transient suppressor diodes.

SOD-72
g k 10,01
— ———“7——,@‘
3,0 28 L57 28 R
max min max min
SOD-57
( 2 ol 'Osl
— ___J}—__?";u,

.l 3,81 28 4,57 28

max min max min unssz

SOD-64

a k _'
— = 2
[
J 4s 28 50 28

b ! >
max min max min 1028

Fig.4 Glass-bead diode packages.
{Dimensions in mm)

Test methods and results

Parameter evaluation. Production line inspection relies on
the measurement of certain critical diode properties. To
ensure that these measurements adequately verify all

published electrical characteristics, additional measurements
are made by the Quality Department.

Mechanical and environmental testing. One aspect of the
reliability of glass-bead diodes is their ability to withstand
the mechanical stresses and temperature changes experienced
during handling and circuit assembly. While the diodes are
in limited production, several test methods are selected to
effectively monitor the quality that will be achieved in pro-
duction. Each week, twenty diodes sampled from the
production of each envelope type are subjected to the
following sequence of tests:

— electrical measurements according to the published data

— examination for visible defects according to the visual
specification

— ability to withstand soldering heat: 300 °C applied to
the lead for 10s, 1,5 mm from the body

— lead fatigue: leads bent 90° four times with SN applied
to each lead; checks the stength of the brazing, sealing
glass, and the leads

— temperature cycling: 5 cycles from —65 °C to +175°C;
checks the structural integrity of the assembly

— tension: 75N for 3s: checks the stud-to-die bond

— damp heat: 6 cycles, each comprising 16 h at 55 °C with
a relative humidity of 95% to 100% followed by 8h at
25°C with a relative humidity of 80% to 100%; checks
hermeticity after the mechanical tests and temperature
treatments

— electrical measurements according to the published data.

The following additional tests are performed at regular
intervals:

1. Solderability before and after ageing
2. Shock, vibration and acceleration

3. Lead torque and tension

4. Extreme temperature cycling.

Results of mechanical and environmental tests performed
since the start of production are given in Appendix 1.

Life tests. As with the mechanical and environmental tests,
the appropriate life-test methods are selected during the
initial production period. Glass-bead diodes are, where
possible, tested at absolute maximum ratings, as defined in
IEC Publication No.134. Tests are performed under the
following conditions:

— resistive load

— VRcontinuous (high temperature reverse bias)J\ at Ty max.
— IF continuous

— high and low temperature storage.

Results of life tests performed since the start of production
are given in Appendix 1.
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— band-switching diodes for radio and television

Schottky-barrier diodes for u.h.f. mixers and f.m. ratio
detectors

voltage-reference diodes and stabistors
— voltage-regulator diodes
- low leakage diodes.

For full details of our range of diodes. refer to the current
edition of data handbook S1.

Test methods and results

Quality Department tests check that the 100% line inspec-
tion standards are maintained. The results are used to
correct production variations and indicate modifications
that could improve quality.

Mechanical and environmental tests. When a new diode is
put into full production, methods of testing to monitor and
maintain quality are developed. Some of the tests are me-
chanical and environmental. Although fairly easy to perform.
they are adequate to detect deviations from the original
design specification. The tests arc performed in two groups
and in the following sequences.

Group 1
(performed weekly on 20 diodes in each type of encapsulation)

—_—

. ‘Bomb" test: 16 h immersion in ethyl-alcohol at an ab-
solute pressure of 497 kPa (kN/m?).

. Electrical measurements according to type.

3. Soldering heat: both leads immersed in 60/40 tin/lead
solder at 300 °C to within 1.5mm # 0.5 mm of the body
of the diodc for 10 + I s.

4. Lead fatiguc (bending): with the body clamped and SN
weights attached to the leads, each lead is bent through
90° four times.

[39]

5. Tension: one lead is clamped and a tension of 25N is
smoothly applied to the other for 3s.

6. Repeat of test 1.
7. Repeat of test 2.

Group 11
(performed weekly on 50 diodes in cach type of encapsulation)

1. Electrical measurements according type.

2. Boiling water test: diodes immersed in boiling water
(100°C) for 48 h.

3. Repeat of test 1.
The results of Group I and II tests are summarized in Ap-

pendix 2. The following additional tests are performed at
regular intervals:
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damp heat
solderability
vibration
acceleration

temperature cycling.

Life tests. We life-test our small-signal and low-power diodes
at their absolute maximum ratings under the following
conditions:

resistive load

— VR continuous (high temperature reverse bias) ; at Tj max-

[F continuous

— high and low temperature storage.

In some cuses Tj max. is attained by adjusting the ambient
temperature. For example, with VR applied. Tymp is set to
Tj max. The number of diodes and the frequency with which
they are tosted depends on the type and intended applica-
tion. Usually, a batch of 10 diodes will be subjected to
these tests for | week (168 h). Other batches are tested for
6 weeks (1000 h) and 8000 h.
Results of life tests are given in Appendix 2.

Effects of derating

The failure rates given in Appendix 2 were obtained under
conditions that caused the maximum permissible junction
temperatures. Failure rates are reduced at lower junction
temperatures. Figure 9 gives the failure-rate multiplication
factor as a function of operating junction temperature. In
the region 20 °C to 175 °C, this curve is based on data given
in MIL/HDBK/217B of September 1976. The region
175 °C 10200 °Cis obtained by extrapolation using Arrhenius
charts.

Field results

Although our diodes are used in very large quantities in
many applications. it is often difficult to obtain informa-
tion about service failures under conditions which are
sufficiently controlled to make the data useful. However.
some very useful data, derived from failure analysis of tele-
communication equipment in the period 1974 to 1980, are
given in Table 3. The diodes were operated well within
their ratings. Junction temperatures were always below
100 °C and maximum load was always less than 50% of the
permissible maximum. Since the operating conditions and
definitions of failure were different from those used in the
life tests reported in-Appendix 2. the two sets of data are
not directly comparable. The figures in Table 3 do, how-
ever, illustrate the very low failure rates obtainable by
derating. and confirm the derating curve of Fig.9.

119






Life tests

BYV96E, test period 1980 - 1982

DIODE QUALITY

The following tables show complete failures (F), test dura- ost F kh FRg FRgo
tion in thousands of hours (kh), observed failure rate (FR() x10%h X 10%/h
and assessed failu FR upper confidence level
re rate (FRg0) at an upper confidence leve VR continuous (HTRB) 0 370 0 2,5
of 60% (UCL=60%). All tests were at absolute maximum .
ratines IF continuous 0 280 0 33
gS. high/low temp. storage 0 420 0 2,2
Constant failure period
Since the data were obtained from tests with a duration of BYW54/55/56, test period 1977 -1982
1000hours or more, they apply to the constant failure period. t - N IRo FReo
; h
est X10%h X 10°%/h
BY228, test period 1980 - 1982
‘ 34 X R
F kH FRo FReo b RC - HTRB ; 350 ; 3 Z j
test X 10°/h % 107/ VR con‘unuous( ) , K
|- continuous 0 843 0 1,1
VR continuous (HTRB) 5 360 139 17,4 high/low temp. storage 0 806 O 1,2
1): continuous 260 0 3,5
high/low temp. storage 0 350 0 2,6
BYW95C, test period 1980 - 1982
FR IFR
test I kh 0_6 62
BY448, test period 1979 - 1982 X 107%/h X 107%/h
test I kh FRO.6 FRGQ | VR continuous (IITRB) 1 480 ) 4,2
X 10%¢/h X 10°/h I}: continuous 1 400 2,5 5,0
VR continuous (HTRB) ) 400 5.0 7.7 high/low temp. storage 0 330 2,8
IF continuous 0 430 0 2,1
high/low temp. storage 0 310 0 3,0 .
BYWI6E, test period 1980 - 1982
IFR I'R
test I kh 0_6 695
BYV27, test period 1980 - 1982 X 107¢/h X 107%/h
st P ‘h er()-6 FR6(.)6 | VR continuous (HTRB) 0 440 0 2,1
x 107¢/h x 10°/h I continuous 160 0 5.7
VR continuous (HTRB) 0 310 0 3.0 high/low temp. storage 0 290 0 3,2
I continuous 0 290 0 32
highflow temp. storage 0 210 0 4,4
BZT03, test period 1982 - 1983
IFR I'R
test I kh 0_6 62
BYV28, test period 1980 - 1982 X 107¢/h X 107¢/h
st Fookn RO ) FReo | dissipation 0 90 0 1,0
x 107/ X 10/h high/low temp. storage 0 270 0 34
VR continuous (HTRB) 1 440 2,3 4.6
IF continuous 0 330 0 2,8
igh/] R ag 390 0 24 . .
high/low temp, storage 0 Results for all types of diode, classified by test type are:
All types, test period 1977 - 1982
BYV95C, test period 1980 - 1982 FRO FR60
- test I kh _ -
‘ . | I'Rg FRgq X10%/h  x10%/h
test ook x 10%n
R and RC loads 1 634 1,6 32
VR continuous (HTRB) 2 480 4,2 6,4 VR continuous (HTRB) 16 4030 4 44
Ij= continuous 0 400 O 2.3 IF continuous 1 3393 0,29 0,6
high/low temp. storage 0 330 0 2.8 high/low temp. storage 0 3706 0 0,25
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Early failures

The following are the percentages of complete failures which
occurred during the first 168 hours of all life tests of that
duration or longer. All tests were at absolute maximum

ratings.
number early % failures % failures

type tested failures  observed at 60% UCL
BY228 1150 4 0,35 0,46
BY448 1220 6 0,49 0,60
BYV27 530 0 0 0,17
BYV28 580 0 0 0,16
BYV9SC 870 3 0.34 0,47
BYV96E 770 3 0,39 0,54
BYWS54/55/56 5281 10 0,19 0,22
BYW9S5C 880 1 0.11 0.23
BYW96E 490 3 0.61 0,85
BZT03 1170 2 0,17 0,27

The early failures for all types, classified by test type were

APPENDIX 2 — TEST RESULTS FOR SMALL-SIGNAL AND LOW-POWER DIODES

Mechanical and environmental tests

Failure criteria

minor major
. . complete
partial partial .
- - failures
failures failures
BAW62:
Vizat I = 100 mA >1000 mV  >1100mV ~ >2000 mV
IRatVR =20V >25nA >50nA >250 nA
IRatVR =75V >S5 uA >10 uA >S50 uA
BZV8S:
IR at published VR >USL >2x USL >10x USL
Vi at Ig = 50 mA >1000mV ~ >1100 mV ~ >2000 mV
Vz at published 1705t >USL avVz 5% of  >1.1x USL
VZnom
<LSL <0.9x LSL

In addition, diodes that have a forward voltage deviation of
more than 10 mV with a forward current of 100 mA are clas-
sified as minor partial failures during the Group I tension test.

as follows:
test number  early 9 failures % failurcs
tested failures observed at 60% UCL

practical circuits 660 0,45 0,63
R and RC loads 2172 5 0,23 0,29
VR continuous

(HTRB) 3890 21 0,54 0,59
I continuous 3403 1 0,03 0,06
high/low temp.

storage 1916 0 0 0,05
Results

BAWG62 BZV8S

DO-35 (SOD-27)

DO-41 (SOD-66)

number %

number %

Group | tests

tested 8070 100 1560 100
mechanical leakage 4 0,08 0 0
broken lcads during bend

test S 0,06 0 0
complete tailure on IR 0,05 2 0,13
complete tailurc on V 11 0,14 0
minor partial fuilure on IR 0.05 11 0,71
minor partial (uilure on Vi 122 1,51 1 0,06
Group II test
tested 19250 100 2950 100
mechanical leakage 33 0,17 0 0
complete tailure on IR 24 0,12 8 0,27
minor partial tailurc on Iy 20 0.10 12 0,41
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Life tests

BAX12A, test period 1978 - 1982

DIODE QUALITY

The following tables show complete failures (F), test dura- test F kh FRo FR62
. . . -6
tion in thousands of hours (kh), observed failure rate (FRQ) x 10%/h X 10%/h
ar;déaossesslejd faliure rate (FRg() at an upper conﬁdence‘ level R load 4 500 80 10,5
of ¢ % (UCL=60%). All tests were at absolute maximum VR continuous (HTRB) 3 940 32 44
ratings. high temp. storage 0 680 0 1,3
Constant failure period
Since the data were obtained from tests with a duration of BZV10/BZV37/BZX90/1N821, test period 1979 - 1982
1000 hours or more, they apply to the constant failure FRg FRgo
period. test F kh X 10%/h X 107/h
dissipation 440 0 2,1
thermal fatigue 470 8,5 11,0
high temp. storage 0 300 0 3,0
BASI11, test period 1980 - 1982
FRg FRgq
test F kh
* x10%h X 10%/h BZV46, test period 1981 - 1982
VR continuous (HTRB) 1 540 19 3,7 rest Fokn RO FRe0
IF continuous 2 260 17 1,9 X10%h  x10%h
thermal fatigue I 4100 24 4.9 VR continuous (HTRB) 2 140 14,3 220
high temp. 0 330 0 2,8 I continuous 0 230 0 39
thermal fatigue 0 240 0 3,8
BAV10, test period 1974 -1982
test F wn 'Ro FReo BZVSS., test period 1979 - 1982
X 107/h X 107/h
test F kn RO FRe0
es
R load 2 1180 1,7 2,7 X 107¢/h X 107%/h
VR continuous (HTRB) 1 1460 0,68 1,4 L
IF continuous 0 890 0 1,0 dlssxpatxon. 1365 0,73 1,5
high temp. storage 0 1030 O 0,89 thermal fatigue 280 20 3.2
high temp. storage 51§ 9,7 12,2
BAV21, test period 1974 - 1982
IR : BZX79, test period 1974 - 1982
test F kh 0 FReo
X 10%h X 10%%/h FRg FRg(
st FooM lovm xi09m
R load 2 1240 1,6 2,5
VR continuous (HTRB) 1 1680 0,62 1,3 dissipation 1 4958 0,20 0,41
IF continuous 1 970 1,0 2,1 thermal fatigue 4 2690 1,5 2,0
high temp. storage 0 1368 0 0,67 high temp. storage 4034 0 0,23
BAW62, test period 1974 - 1982 BAXI12A, test period 1978 -1982
FRg FRgq BAX12A diodes were also tested in reverse-avalanche pulse circuits.
test F kh X 10%/h X 10/h The column SA denotes the number of switching actions.
st F SA FRo FRg(
R load 3 1310 2,3 3,2 s X 106 X lO‘/SA X lO-e/SA
VR continuous (HTRB) 1 2040 0,49 0,99
IF continuous 0 970 O 0,94 IR 100 mA pulse 7 1880 0,004 0,005
high temp. storage 0 1620 0 0,56 IR 600 mA pulse 26 1880 0,014 C,015
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Results for all types of diode. classified by test type are:

All types, test period 1974 - 1982

I'Rg I'Rgo
fest Bk g xioem
R load 11 4230 2.6 3.0
VR continuous (HTRB) 9 6728 1.3 1.6
IE continuous 3 3320 0,90 1.3
dissipation (zeners) 2 6763 0.30 0,46
thermal fatiguc 11 4790 2,3 2.7
high temp. storage S 9877 0,51 0,64

Early failures

The following are the percentages of complete failures which
occurred during the first 168 hours of all life tests of that
duration or longer. All tests were at absolute maximum
ratings.

All types, test period 1974 - 1982

test number ca_rly % failures 7 failures
tested failures obscrved at 607 UCL

R load 9540 17 0,18 0,20
VR continuous

(HTRB) 11554 22 0,19 0.21
IE continuous 3710 6 0,16 0.20
dissipation (zeners) 13252 30 0,23 0,24
thermal fatiguc 2590 7 0,27 0,33
high temp. storage 3983 S 0,13 0,16

Results for all types of diode, classified by test type are:

number carly % failures % failures

type tested failures obscrved at 607, UCL
BASI1 900 2 0,22 0,34
BAV10 7240 4 0,055 0,073
BAV21 6910 29 0,42 0,45
BAW62 9450 S 0,053 0,067
BAX12A 2500 S 0,20 0,25
BZV10 etc. 920 1 0,11 0,22
BZV46 810 1 0,12 0,25
BZV8S 2980 6 0,20 0,25
BZX79 14701 34 0,23 0,25
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APPENDIX 3 — CECC APPROVALS

Types with CECC approval

NL-CIEECC 50 001-020 CV880S

V8308

BAW62
IN4148
IN4149
IN4446
IN4447
1N4448
1N4449
IN914

IN916

CVve617
CV9637
CV17376
CV7368
CV1756
CV1157
BAV2]

BAV20
BAVI19
BAVIS
BAX17
BAX16
CV8790
NL-CECC 50 001-026 BA314

PO33

CV9638
CV1875

BZX79C2V4 to BZX79C76 inclusive
BZX552V4 to BZXSSC7S inclusive
BZY88C2V7 to BZY88C33 inclusive
CV7099 to CV7106 inclusive
CV7138 to CV7146 inclusive
BZV85C3V6 to BZV8SC7S inclusive
BZT03C7VS to BZT03C270 inclusive
BZWO03C9V1 to BZW03C270 inclusive
BYWS4

BYWSS

BYWS6

IN5059

IN5060

INS061

INS062

CV7026

CV1027

CV7028

CV17029

CV17030

CV7476

NEN-CLEECC 50 001-021

NL-CECC 50011-022

NL-CIECC 50 001-037
NL-CECC 50 001-038
NL-CEECC 50 005-005

NL-CLCC 50 005-010
NL-CECC 50 005-017
NL-CECC 50 005019
NL-CECC 50 008-015

Types awaiting CECC approval
NEN-CECC 50 008-016  BYV27 scries

NL-CECC 50 008-017 BYV95SA, Band C
BYV96D and E

BYW95A, Band C
BYW96D and E

BYV28 series

NL-CECC 50 008-018

NL-CECC 50 008-019
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BTV60 — der erste Typ einer neuen Generation von GTOs

Eine ncue Generation von GTOs, angetiihrt vom Typ BTV60, kann
Strome schalten, die dreimal so hoch sind wie der bisherigen Typen.
Die ncuen GTOs sind durch cine wesentlich fcincre Katodenstruktur
charakterisiert, dic dic Herstellung in Planar-Technologie, im Gegen-
satz zu der bisher verwendeten Mesa-Technologic, erforderlich
macht.

Thermische Aspekte zu HF -Leistungstransistoren in Flanschgehausen

Dic Schwierigkeit, exakte Wirmetluss-Analysen zu erstellen. hat zu
Missverstiindnissen, beziiglich der Montage von HF-Leistungstran-
sistoren gefiihrt. LEingehende cxperimentelle  Untersuchungen
haben nun Recgeln fiir einc thermisch giinstige Montage ergeben,
durch die gewissc weitverbreitete Fehlvorstellungen korrigiert
werden. Beispielsweise hat sich Kklar ergeben, dass die beim Anziehen
der Befestigungsschrauben ausgeiibten Drehmomente, wenn sie
grosser als 0,75 Nm sind, den thermischen Widerstand erhohen.
Auch wurde festgestcllt, dass gelappte Montageflichen weniger
wirkungsvoll sind als eine diinne Schicht Wirmelcitpaste.

Ein ncuer, in allen Klassen von UKW-Rundfunkemptangern einsetz-
barer Stereo-Decoder

Der neue integriertc PLL-Sterco-Decoder TIEAS580 bendtigt fiir die
Stereo-Decodicrung nur ganz wenige periphere Bauclemente. Die
Schaltung ist so flexibel ausgelegt, dass sic in allen Typen von UKW-
Radios verwendct wcrden kann, von battericbetricbenen Taschen-
radios bis zu netzbetriebenen Hil'i-limptingern, Der Stereo-Decoder
zeichnet sich durch folgende Besonderheiten aus: interne Verstirkung
wihlbar bis zu cinem maximalen Wert von 20dB, kontinuicrlich
zwischen Mono- und  Sterco-Wicdergabe  wihlbarer Ubergang
(einstellbares Ubcrsprechen zwischen den Tonkanilen), Pilotton-
Unterdriickung, internc Unterdriickung von Nachbarkanal- und
Verkehrswarnfunk-Signalen, Kompensation  des  ZI'-Detektor-
Frequenzgangabtalls sowie NI-Ausgangspegel wihlbar bis max.
900 mV.

Qualitatsaspekte von Kleinsignaldioden fiir kicine und mittlere
Leistungen

Dicser Artikel beschreibt, wic wir bei unseren Kleinsignaldioden fiir
kleine und mittlere Leistungen ein hohes Qualititsniveau, verbunden
mit geringer Ncigung zu Frihaustillen, durch leistungstiihige Pro-
duktionstechniken und kompromisslose Qualititssicherung erreichen.
Lin widerstandsfihiger, hermetisch dichter Autbau, der frei ist von
thermischer Ermiidung. sowic dic Passivicrung der Uberginge zur
Stabilisierung der Figenschaften tragen wesentlich zu dieser hohen
Qualitat bei.

Composants pour montage en surface (C.M.S.)

L’apparition dc composants sans fils pouvant étre soudés dirccte-
ment a la surface d’un circuit imprimé bouleverse la technologie de
I'assemblage des circuits: augmentation des cadences de produc-
tion, diminution des coiits, ct amélioration de la fiabilité ct des
performances aux hautes fréquences. Les composants pour montage
en surface actucllement disponibles sont e¢n mesure de satisfaire
807~ des besoins; on prévoit qu'd la fin de la décennie. cette techni-
que scra généralisée pour au moins la moiti¢ des circuits produits.

Circuits intégrés de commande de visualisation et d’attributs

Un jeu de quatre circuits intégrés commande un terminal de visuali-
sation coulcur ou monochrome, offruant plusieurs possibilités telles
que lc choix de caractéres 4 double hautcur ct double largeur, la
largeur des points programmables, le défilement lent et le mode
graphique point par point. La majorité des fonctions du terminal
étant contenue dans lcs circuits intcgrés, la réalisation du matéricel
est grandement simplifiée ct il reste surtout a concevoir le logiciel et
le “firmwarc” du systeme.
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La philosophie de conception du microprocesseur 68000

Le 68000 est le microprocesseur 16 bits l¢ plus rapide ct le plus
puissant et pourtant il est aisé a programmer. L'article décrit les
caractéristiques architecturales qui donnent au processeur sa rapi-
dité, sa puissance et sa simplicit¢ dc programmation. Les alterna-
tives qui s'offraient a I'équipe de conception sont présentées en vue
d'expliquer le choix de I'architecture du 68000.

Amplificateurs de puissance VHF avec circuit d’cntrée large bande

Grace la configuration évoluée dc leurs électrodes, fruit de la C.AO.,
associée a dc nouvelles cavités incorporant un transformatcur
d’'impédance a dcux étages de conception spéeiale. les tétrodes
émettriccs VHF YL1610. YL1630 ct YL163! pcuvent fonctionner
sans accord sur des bandes dentrée tres larges 82 4 110 MHz
dans la bande Il et 170 a 250 MHz dans la bande 1. Ceci facilite
l'utilisation des émetteurs, I'entretien ct I'accord. et simplific leurs
circuits.

Modem a deux puces pour transfert de données FSK

FFonctionnant a unc fréquence porteuse de 5 MHz sur un cible
coaxial de 75 © dans un réseau de transmission i “jetons™, un modem
i clé par décalage de fréquence. utilisant des circuits intégres separcs
pour I’émission ct la réception peut fournir un débit de données
comparable a cclui des Iithernets. Le contrdle automatique empéehe
I'occupation de la ligne par un émetteur inactif. La fréquence
portcuse peut étre adaptée au type de service prévu et aux cibles
employés: @ une fréquence portcuse de 280 kllz, par exemple, le
modem peut fonctionner a 56 kbit/s sur 2.5 km dc paire torsadée.

Le BTV60. premicr d’une nouvelle génération de commutateurs
grille de contrdle (GTO)

Le BTV60 est le premicr composant d’unc nouvelle génération
GTO. 1l est capable de commuter des intensités trois fois plus
élevées que les anciens dispositifs. Se caractérisant par une structure
bicn plus fine de la cathode, cette nouvelle tamille doit ¢tre fabri-
quéc en technologie planaire plutdt quien technologic “mesa™
comme les anciens GTO.

Problémes thermiques associés aux transistors de puissance R.I%. 2
montage par bride

L'impossibilité pratique d’unc analyse cxacte des tflux thermiques
cst a la source de malentendus sur Ie montage des transistors de
puissance R.I°. Des études expérimentales détaillées ont permis
d’établir des régles pour un montage thermique ctticace, régles qui
vont i I'encontre de certaines idécs fausscs largement répanducs. On
peut démontrer, par exemple. que le serrage des boulons de tixation
a plus de 0.75 Nm augmentc la résistance thermique. et que des
surfaces de montage rodées sont moins efficaces qu'une mince
couche de graissc a base de silicones dissipatrice de chalcur.

Un nouveau décodeur stéréo sur circuit intégré adapté a tous les
types de radio

Un nouveau décodeur stéréo PLL intcgré. Ic TI°A5580, nc sc con-
tente pas dassurer toutes les fonctions de décodage stéréo de
base avec un nombre minimum dc périphériques passits. 11 posscde
en outre une flexibilité d’utilisation suffisunte pour convenir a tous
les types de radio imaginables, des récepteurs portatifs alimentés
par piles aux tuners Hil'i fonctionnant sur sccteur. D’autres avanta-
ges sont: gain interne réglable jusqu’a 20 dB, commande douce par
courant continu de la commutation mono/stéréo (séparation des
canaux), suppression internc du canal adjacent et du parasitage
VWF, compensation d'atténuation du détecteur a fréquence inter-
médiaire, et niveaux de sortie réglables jusqu’a 900 mV.

Aspects qualitatifs de diodes faible ¢t moycennc puissance pour
signaux faibles

L’emploi de techniques de production ¢voluées ct Iapplication
d’un contrdle de qualité strict a permis* de donner 4 nos diodes
faible ct moycnne puissance pour signaux faibles une qualité initiale
élevée, associe a un taux faible de défauts dc jeunesse ¢t a unc
fiabilité élevée de grande durabilité. Deux factcurs contribuent a la
qualité élevée de ces composants: leur structure robuste et étanche
les rend insensibles a la fatigue thermique, ct la passivation des
jonctions assure des caractéristiques trcs stablcs.
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Dispositivos montados en superficic ¢n el montaje de placas dc
circuito impreso

La aparicion de componentes sin terminales que pueden ser soldados
directamente a la superficicde una placa de circuito impreso estia
cambiando la tecnologia del montaje de circuitos: aumenta la tasa
de produccion, bajan los costes, y mejora la fiabilidad v ¢l funciona-
micnto a alta frecuencia. Los dispositivos montados cn superficie
disponibles ahora pucden satistacer el 80% de los requisitos de los
circuitos actuales. A finales de la década, se cespera que por los
menos la mitad de la placas en produccion utilicen predominanta-
mente montaje en superficic.

Circuitos integrados visualizador de video y controlador de atributos

Un conjunto dc cuatro circuitos integrados controla un terminal
visualizador de¢ video monocromitico o de color, que incorpora
caracteristicas tales como opciones de caracter de doble anchura y
doble altura, alargamicnto de punto, rotacién suave, y acceso a
graficos de mapas de bits. Con la mayoria de las funciones del
terminal contenidas dentro de los circuitos integrados, la implemen-
tacién del hardware se simplifica mucho y la tarca mas larga pasa a
ser el diseio del soltware y firmware del sistema.

Filosofia de diseno del 68000

E1 68000 es cl microprocesador de 16 bits mds rapido, de mas
potencia y ficil de programar, Este articulo describe las caracteristicas
arquitectonicas del 68000 que dan al procesador su velocidad,
potencia y simplicidad de programacion. Se discuten las alternativas
disponibles para el discio del equipo y se ilustra por qué se ha
elegido la arquitectura del 68000.

Amplificadores de potencia de VHF con circuiteria de entrada de
banda ancha

Con su ultima configuracion de electrodo disenado con ayuda de
ordenador combinado con las nucvas cavidades que incorporan un
transformador de impedancias de dos ctapas especialmente diseiado,
los tctrodos de transmision de VHIY, YL1610, YL1630 e YL1631
pueden opcrar, sin sintonia, sobre anchos de banda de entrada
excepeionalmente amplios — 28 a 110 MHz en la Banda Il 'y 170 a
250MHz cn la Banda Ill, Esto facilita la operacion del transmisor,
mantenimicnto y sintonia, y simplifica la circuiteria del transmisor.

Modem de dos circuitos para transterencia de datos FSK

Operando con una Irecuencia portadora de S MHz sobre un cable
coaxial de 75 2 en una red de paso con testigo, un modem §SK, que
utiliza circuitos integrados scparados para transmisor y receptor,
puede mancjar un flujo de datos comparable al Ethernet. Un control
Jabber automdtico cvita que un transmisor inactivo atrape la linea.
La frecuencia portadora pucde adaptarse al tipo de scrvicio descado
y al cable empleado: por ¢jemplo, con una frecuencia portadora de
280kHz, ¢l modem pucde operar a 56 kbitsfs sobre 2,5km de par
rctorcido.

EI BTV60 — primero en una nueva generaciéon de GTO’s

Una nueva generacion de GTO's, encabezada por ¢l BTV60, puede
conmutar hasta tres veces la corriente de dispositivos formadores,
Los nucvos dispositivos se caracterizan por una cestructura de citodo
mucho mas fina, por lo que pucde fabricarse ¢n tecnologia planar en
vez de la tecnologia mesa de los GTO’s formantes.

Aspectos t¢rmicos de transistores de potencia de R.F. montados en
bridas

La impractibilidad del andlisis exacto dcel flujo de calor ha conducido
a una idea equivocada accrca del montaje de transistores de potencia
de R.F. Estudios experimentales detallados conducen ahora a reglas
para un montaje térmicamente cfectivo que corrige los falsos
conceptos generales. Por cjemplo, es claramente demostrable que
girando los ¢jes de montaje mas alla de unos 0,75 Nm aumenta la
resistencia térmica, y que las superficies de montaje pulidas son
menos cfectivas que una delgada capa de compuesto radiador,

Nuevo CI decodificador estéreo adecuado a todos los tipos de radio

Un nuevo decodificador estéreo PLL integrado, el TEA5580, no
s6lo realiza todas las funciones basicas de decodificacién estéreo con
¢l minimo niimero de periféricos pasivos. Es suficientemente tlexible
para acomodarse a todos los tipos posibles de radio, desde las
portdtiles alimentadas por baterias a sintonizadores de Hi-Fi alimen-
tados por la red. Sus caracteristicas adicionales son: una ganancia
interna ajustable de hasta 20 dB, control suave de c.c. de conmutacion
mono/estéreo (separacion de canales), anulacion del tono piloto,
supresion interna del canal adyacente ¢ interferencias de VHFE,
compensacion  progresiva detector/I.l., y niveles de salida que
pucden ajustarse hasta 900 mV.

Calidad dc los diodos de pcequena senal de media y baja potencia

Este articulo describe como se logra la alta calidad inicial, combinada
con una baju mortandad precoz y fiabilidad a largo plazo, de
nucestros diodos de pequena seiial de potencia media y baja, utilizando
técnicas de produccion avanzadas y un procedimicnto estricto de
control de calidad. Los factores que contribuyen a la alta calidad de
estos componentes son: una robusta estructura hermética que c¢s
inmune a la fatiga térmica y la pasivacion de la unién que da lugar a
unas caracteristicas muy cstables,
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