





Engine management with the
PCB83C552 single-chip 8-bit

microcontroller

DION METZERMAEKERS and EVERT VAN VELDHUIZEN

The PCB83C552 is an 8-bit single-chip high-perfor-
mance CMOS microcontroller for use in real-time
applications such as instrumentation, industrial control
and automotive control — specifically engine manage-
ment systems. It is a derivative of the 8051 and
includes  dedicated on-chip these
applications. It uses the powerful instruction set of the
8051 and additional special function registers are
incorporated to control the on-chip peripherals. There
are three versions of the microcontroller but the generic
term ‘PCB83C552" is used to refer to all:

e PCB&3C552: 8 Kbyte mask-programmable ROM,
256 byte RAM

e PCBg7C552: 8 Kbyte EPROM, 256 byte RAM
e PCB80CS552: ROM-less version of the PCB83C552

hardware  for

FEATURES OF THE PCB83C552

8051 central processing unit
8 K x 8 ROM, expandable externally to 64 Kbytes
256 x 8 RAM, expandable externally to 64 Kbytes

Two 16-bit timer/event counters: TO, T1 (identical to
those of the 8051)

® An additional 16-bit timer/counter (T2) coupled to
four 16-bit capture registers and three 16-bit
compare registers

e Fifteen vectored interrupts; two priority levels

e 10-bit ADC with 8 multiplexed analog inputs

e Dual 8-bit DAC with pulse width modulated outputs
e Five 8-bit 1/O ports plus one 8-bit input port

e [°C-bus serial /O port with byte oriented master and
slave functions

e Full-duplex UART compatible with the standard
8051

e Watchdog timer
e On-chip oscillator and timing circuits

The combination of an additional timer (T2) and the
capture and compare logic is very powerful in
applications involving rotating machinery, automotive
injection systems etc.

The PCB83C552 has two software-selectable modes
of reduced activity for further power reduction: Idle and
Power-down. The Idle mode halts the CPU and resets
timer T2, the ADC and PWM circuitry but allows the
other timers, RAM, serial ports and interrupt system to
continue functioning. The Power-down mode saves the
RAM contents but inhibits the oscillator, causing all
other chip functions to become inoperative.

The PCBB3C552 also functions as an arithmetic
processor and has binary/BCD arithmetic and bit-
handling facilities. The instruction set consists of over
100 instructions: 49 one-byte, 45 two-byte and 17 three-
byte. With a 12 MHz crystal, 58% of the instructions
are executed in 1 us and 40% in 2 ps. Multiply and
divide instructions require 4 ps.

For detailed information on the PCB83C552, consult
the ‘PCB83C552 User Manual’ (order number: 9398
637 90011).
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HCMOS ANALOG SWITCHES AND MUXES

plastic SO packages. The 4351"), 4352 and 4353 multi-
plexers/demultiplexers (not available in the HE4000B
series) have an on-chip address latch for improved
microprocessor control; the 4316 switch, another new
circuit, has a level-shifting facility and a chip select pin.
All other types are pin-compatible with the HE4000B
versions. When replacing  HE4000B
HCMOS versions, take account of the lower maximum-
permitted supply voltage of HCMOS circuits (10 V for
74HC types; 5.5 V for 74HCT types) compared with 15
V for HE4000B circuits.

circuits  with

ANALOG SWITCH DESIGN
There are two designs of analog switch:

— that used in the 74HC/HCT4016

74HC/HCT4316

— that used in the 74HC/HCT4066 and in all HCMOS
analog multiplexers/demultiplexers.

and in the

As a rule of thumb. for the lowest on-resistance. or the
widest frequency response, use a circuit having the 4066
switch design. For the lowest crosstalk between the
control input(s) and inputs/outputs  (for
example, as required in sample-and-hold circuits), use
the 4016 or 4316 circuits.

the analog

74HC/HCT4016 and 74HC/HCT4316 switch

The analog switch used in the 4016 and 4316 is formed
by an NMOS transistor, TRI, and a PMOS transistor,
TR2, connected in parallel, see Fig.l. To enable (close)
the switch (also termed a transmission gate, or a pass-
through gate), a HIGH level (up to Vc¢c) is applied to
the gate of the NMOS transistor and an inverted version
of this signal (LOW level: down to Vgg, or for the
4016, GND) to the gate of the PMOS transistor. Now,
provided the gate-to-source voltage, Vgs, for each
transistor is higher than the transistor threshold voltage,
both transistors will conduct, forming a low-resistance
path between the input/output pins Y and Z. Permissible
voltages at the analog pins are from GND (or for the
4316, from Vgg) to Vcc.

When both the Z and Y terminals are near GND
potential, the gate-to-source drive of TRI is at its
highest and there is a low-resistance path between Z

) The full type number of thc HCMOS products mentioned in this
publication is 74HC/HCTxxxx. Both the HC and HCT versions are
specified for a temperature range of -40 °C 1o +125 °C. For brevity,
where it isn’t required to distinguish between HC and HCT versions. the
prefixes 74HC and 74HCT are omitted.
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and Y solely via TR1 (TR2 is off because its gate-to-
source voltage is near to zero). Conversely, when the Z
and Y pins are near Vcc, there is a low-resistance path
solely via TR2, and TRI is off. For voltages between
GND and Vcc, although both TRI and TR2 conduct,
the total on-resistance of the transmission gate, Ron, is
higher than when TR1 or TR2 conducts alone, owing to
the lower gate-to-source voltage of each transistor which
has a large effect on the conductance. The on-resistance
of the transmission gate also depends on the voltage
between the source and substrate of each transistor (i.e.
on the voltage between the analog pins, Y and Z, and
VEe or Vcce). Increasing this voltage increases the
transistor’s threshold voltage (about 0.7 V for HCMOS)
which in turn increases Roy. This ‘substrate effect’ as it
is known is greater for an NMOS transistor than for a
PMOS transistor, and is largest at low supply voltages.
At high supply voltages (9 V),
constant over the whole input voltage range.

Ron is relatively

Y

Vee —pg—o—4g— GND (or VEE®)

GND (or Vgg*) vVee
| |

TR1 ] Lol TR2
NMOS PMOS

Vee —j¢——4g— ONO (or Vee*)

MCAOS?

o 74HC/HCT4316

Fig.1 Analog switch design used in the
74HC/HCT4016 and 74HC/HCT4316

Multiplexer/demultiplexer switch

Figure 2 shows the switch used in the 74HC/HCT4066
and in all HCMOS analog multiplexers and de-
multiplexers. The design of this switch eliminates the
substrate effect in the case of the NMOS transistor,
providing a flatter Ron characteristic and a lower Rox
over the whole input voltage range, see Fig.3.
Compared with the design shown in Fig.l, the
substrate of the NMOS transistor TR is not at a fixed
potential but is connected (in the on state) to the analog
pin Y via a second, low-resistance switch formed by
transistors TR3 and TR4. As a result, the source-
to-substrate voltage of TRI1, and hence the threshold
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TDA&380 SMPS CONTROLLER

The TDAR&380 is shown in block diagram form in

Fig.1.  The IC is in a 16-pin DIL package and in-
corporates the following features:

internally stabilized supply voltage
direct initialization for battery operation

low starting current initialization for mains operation

e access to pulse-width modulator to facilitate use of
an alternative external error amplifier

e fuil-safe control loop
e duty factor foldback
e slow-start or soft-start options

e anti-double-pulse logic

. . e direct-drive output stage
high and low supply-voltage protection
. e first level cycle-by-cycle overcurrent protection
externally programmable reference currents
. . e second level trip overcurrent protection
operating frequency 10 to 100 kHz, can be syn- P P
chronized e protected against power transistor short-circuit
internal error amplifier which can be frequency ¢ demagnetization sensing
compensated externally e remote on-off switching facility.
supply VS min 'vel cosc sync
5 4 6 10 n
— 2
gna 14 SUPPLY INITIALIZATION | REFERENCE [
SUPPLY PROTECTION | BLOCK [ OSCILLATOR 1
[ oUTPUT
[ DEVICES 6
15
9
duty '_
8
stab OUTPUT LOGIC
e
—> PWM L—D S
» csL - R
EAROR #| R BISTABLE GATING
AMPLIFIER 4 » R
> T b A
7 <
feedback . TCG
SLOW-START CYCLE BY DEMAG- 3 . :
*] BisTABLE TRIP CYCLE NETIZATION zation
CURRENT PROTECTION
12 13
7223127
slow-start curr. prot.

Fig.1 TDAB8380 Block diagram

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.9 NO. |



INTERNAL POWER SUPPLIES

Internally stabilized supply voltage

The TDAS8B380 has a fixed and internally stabilized
supply voltage of 7.0 V which drives most of the
internal circuitry, exceptions being the initialization
circuit, the output stage and the voltage stabilizer. This
relatively low operating voltage, derived from a
bandgap-based reference. is consistent with the IC
design which uses a small chip with maximum
reliability.

Triggered initialization circuit

The intemal power supply has an on-chip initialization
circuit which is triggered at +17 V. The initialization
logic circuit performs three functions as follows:

— It enables the internal stabilized bandgap reference
supply voltage circuit

— It allows a slow-start capacitor at pin 12 to charge
upon receipt of the bandgap reference signal

— If the trip protection operates, the initialization logic
circuit pulls down the controlled slicing level (CSL)
for the oscillator sawtooth before the next oscillator
flyback period. It discharges the slow-start capacitor
at pin 12 and disables the bandgap reference

Direct 12 V supply

The triggered initialization circuit (with trigger level
normally set to 17 V) can be disabled by connecting the
low supply protection pin (Vimin, pin 4) to the supply
pin (pin 5) to make the IC operate as soon as its power
supply voltage reaches 8.4 V, the minimum permissible
supply voltage. In this mode, there is no take-over
supply from the SMPS transformer and the supply
source must directly provide all the current needed by
the IC. This condition can be fulfilled by a car battery,
for example.

Low starting current initialization for mains
operation

The TDAR380 is initialized when the voltage on the
supply pin 5 (derived from the rectified mains input)
reaches 17 V. For low starting current initialization, a
single low wattage resistor between the rectified mains
input to the SMPS and pin 5 is used to define the
charging current of the IC supply reservoir capacitor.
When the voltage across this capacitor reaches 17 V,
the IC initializes and a take-over winding on the SMPS
transformer then provides the supply for the IC. A

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.9 NO.1
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start-up current of | mA gives a ‘dead time’ of
approximately 17 ms/uF of reservoir capacitance.

Supply take-over

If the take-over supply is derived from a forward
rectifier connected to an auxiliary winding of the SMPS
transformer, take-over will be almost instantaneous. If a
flyback rectifier is used, the time before take-over will
depend on the slow- or soft-start time and will be
appreciably longer. This means that the IC supply
voltage will be temporarily decreased. If the take-over
time is long, the value of the supply reservoir capacitor
will have to be increased. perhaps to several hundred
microfarads. This, in turn, will increase the initialization
time unless the initialization current is also increased.

IC SUPPLY VOLTAGE PROTECTION
High supply-voltage protection

High supply-voltage protection safeguards the IC against
damage by overvoltage from the take-over winding of
the SMPS transformer from which the supply is
obtained. This trip, internally set at 22.9 V, causes the
circuit to stop and then attempt to start up repeatedly
using the slow-start procedure which is explained later.

Low supply-voltage protection

The low supply-voltage protection circuit is programmed
at pin 4 (V). If this pin is left open-circuit then a
default value of 10.5 V is taken. Above an internally set
minimum of 8.4 V, the protection level can be set with
a resistor at pin 4. Operation below 84V is
impracticable because the base-drive to the SMPS
power switching transistor cannot be adequately defined.
The relationship between the low supply protection
voltage level (V,mn) and the resistor value is:

R4 = 0.6 x V\min x R6

where R4 is the value of the resistor connected to pin 4,
V. min is the minimum supply voltage required, and R6
is the value of the resistor connected to pin 6 (reference
current). Figure 2 shows Vi, versus the voliage at
pin 4.

The ratio of the user-defined low voltage trip value
to the normal operating voltage must be chosen to
minimize variation of base-current drive to the SMPS
power switching transistor. The maximum value for the
low supply protection should not be set higher than the
initialization level of 17 V, or the circuit will not start.
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minimum 7223102
supply
voltage

(Vg)

12.0

10.5 - -
8.4 !
I

Fig.2 Minimum supply voltage as a function of
the voltage on pin 4

PROGRAMMABLE REFERENCE
CURRENT

The IC has a "master’ reference current which governs
six other ‘reflected’ reterence currents used in the IC.

A reference voltage V. which is nominally 2.5 V,
is available at the I pin, pin 6. The ‘master’ reference
current is defined within the range 200 pA to 800 pA
by the value of the resistor connected between this pin
and ground.

frer = Vier/RO
The recommended value of ‘master’ reference current
for most applications is 500 uA, which is achieved with
a 5.1 kQ resistor connected to pin 6.

The six ‘reflected’ reference currents in the IC, each
of which has a value equal to one sixth of the master
reference current (l) at pin 6, are internally applied to
other pins of the IC as follows:

(a) oscillator capacitor charge current (pin 10)

(b) maximum duty factor setting (pin 12)

(c) low supply-voltage protection level (pin 4)

(d) power switching transistor overcurrent
(pin 13)

(e) duty factor pin (pin 9)

protection

(f) one other current is mirrored again (1:7) and
discharges the oscillator capacitor during flyback, so
the charge/discharge current ratio is 1:6.

OSCILLATOR

The oscillator produces a sawtooth waveform with a
positive-going ramp and a negative-going flyback. The
sawtooth waveform is sliced by the controlled slicing
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level (CSL) circuit in the pulse-width modulator to
produce the correct output pulse. The fixed operating
frequency of the oscillator, which can be selected
between 10 and 100 kHz, is set at pin 10 and the circuit
can be synchronized at pin I1.

Operating frequency adjustment

The oscillator capacitor is charged and discharged
repeatedly between two reference levels defined by the
bandgap reference. These are Vg = 5 V, and Viow =
1.4 V. The charge current is one sixth of I, whereas
the discharge current equals l... The period is given by:

Tosc = 10 x R6 x C10

where R6 is the value of resistor (normally 5.1 k) at
the reference pin (pin 6). and C10 is the value of the
oscillator capacitor on pin 10.

The oscillator flyback sets the bistable in the output
logic and inhibits output until the start of the next
oscillator ramp.

Synchronization

The oscillator can be synchronized to negative-going
pulses with an amplitude of 0.85V to 5.6 V and a
duration of more than 0.5 ps at synchronization pin 11.
The start of the next oscillator ramp is inhibited as long
as the sync pulse amplitude remains above the threshold
of 0.85 V. If pin 11 is tied to the supply pin (pin 5),
the oscillator will be free-running. Pin 11 must not be
connected directly to ground because of the presence of
the clamp circuit shown in Fig.6.

It is possible to operate the oscillator in a ‘single
pulse’ mode in which it’s synchronized with a pulse
train at pin 11 at less than the oscillator free-running
frequency. For this mode of operation, the time during
which the synchronizing pulse remains below 0.85 V
must be shorter than the oscillator free-running period
as shown in Fig.3. The negative-going edges of the
synchronizing pulses each trigger a single oscillator
sawtooth ramp.

[’s also possible to operate the oscillator in a ‘burst’
mode in which it’s synchronized with a pulse train at
pin 1l at less than half the oscillator free-running
frequency. For this mode of operation, the time during
which the synchronizing pulse remains below 0.85 V
must be longer than one or more oscillator free-running
periods as shown in Fig.4. The negative-going edges of
the synchronizing pulses each trigger a burst of two or
more oscillator sawtooth waveforms at the free-running
frequency followed by a rest period which lasts until the
next negative-going sync pulse edge occurs.

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.9 NO.1






TDA8380 SMPS CONTROLLER

Sync pulse coupling via a pulse transformer

The pulse transformer in Fig.6 is a loosely coupled type
such as the C110d2. Resistor R1 limits the current in the
primary winding of the transformer and R2 loads the
secondary winding. The pulse transformer differentiates
the sync pulse input to create negative and positive-
going spikes in synchronism with the negative and
positive-going transitions of the sync input. Cl AC
couples the sync pulses to pin 11 of the TDA8380. The
AC coupling shifts the entire signal positive and the
internal circuitry of the IC clamps the negative-going
excursions to 0.85 V. The positive-going spikes are
removed by a transistor in the TDAR8380 and the
remaining negative-going spikes are used to synchronize
the oscillator. Because of the limited duration of the
negative-going spikes, this arrangement cannot be used
for the synchronizing method shown in Fig.4.

c1
sync R1 @ I " 21V

oot & ) . '~ o

? ‘uk
TDA8380

14

’ 1

7223107

@ l_lov
— -
®Z:Z?;?I:ZZ:Z:ZZZI::!&??::°““

Voltage waveforms at various points

in the circuit 2223108

Fig.6 Example of synchronization of the
TDAB8380 using a pulse transformer

DUTY FACTOR CONTROL LOOP

The control loop elements consist of the error amplifier,
the transfer characteristic generator, and the pulse-width
modulator.

Error amplifier and transfer characteristic generator

The error amplifier at pins 7 and 8, and the transfer
characteristic generator control the duty factor at all
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times. The output of the error amplifier is connected to
the stabilization pin, pin 8 so that external frequency
compensation and gain control can be applied.

The error amplifier is an inverting amplifier with
high DC gain, internally compensated to give good
stability. It compares the feedback voltage at pin 7 with
an internal reference voltage (2.5 V) to give an error
signal which modulates the duty factor. For applications
using feedback from the primary side of the SMPS
transformer, the stabilization pin (pin 8) is connected
directly to the duty factor pin (pin 9) and a series RC
feedback network is connected between the feedback
pin (pin 7) and stabilization pin (pin 8) to adapt to the
dynamics of the SMPS.

The transfer characteristic generator input is also
internally connected to pin 7. Its function is to reverse
the relationship between the duty factor and the
feedback vollage when the latter is too low for the error
amplifier to be active (<2.5 V). This reverse char-
acteristic  (decreasing duty factor with decreasing
feedback voltage) is used to provide protection in the
event of an overload or short-circuit at the output of the
SMPS. This is explained in more detail under the
heading ‘Duty factor foldback during SMPS output
overload’. It can be seen from Fig.7 that the transfer
characteristic generator has no further effect once the
duty factor has reached its maximum value. Thereafter,
the duty factor is constant with increasing feedback
voltage until the error amplifier enters its linear control
range and produces the steep ramp of the characteristic
where duty factor increases with decreasing feedback
voltage. The maximum duty factor can be set to a lower
limit if a resistor is connected at the ‘slow-start pin’
(pin 12). In this case, the feedback voltage range over
which the duty factor dwells at maximum is increased.

duty-factor %
100 4

7223109

90

80

70 -4
60

50 J
40

30

20 1

T
0 1 2 25 v
teedback voltage

Fig.7 Duty factor transfer characteristic
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For low feedback voltages on the feedback pin, the duty
factor remains at the internally-set value of 12% of
nominal, enabling the power supply to start.

The lowest of the three inputs to the controlled
slicing level (CSL) circuitry from the error amplifier,
the transter characteristic generator (TCG), and the
slow-start pin (pin 12) dictates the slicing level which is
fed to the pulse-width modulator. The slicing level is
compared with the oscillator waveform to produce the
rectangular output pulse which begins at the start of the
oscillator sawtooth and ends the oscillator
sawtooth ramp intersects the controlled slicing level as
shown in Fig.8.

OSCILLATOR
SAWTOOTH
csL \/ \/

OouTPUT l

OF PWM

where

7223110

Fig.8 Waveforms associated with pulse-width
modulation

+HT

~

TDAB380 7223111

Fig.9 Typical arrangement of feedback from the
primary winding of the SMPS transformer

Non-isolated feedback

The feedback signal for the TDA8380 can be derived
from an auxiliary primary (hot) winding (e.g. the take-

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.9 NO.1
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over winding) of the SMPS transformer. As shown in
Fig.9, the voltage from this winding is rectified and
smoothed so that it follows deviations of the SMPS
output voltage. A resistive potential divider sets the
nominal feedback level at 2.5 V before it's applied to
the feedback signal input at pin 7 of the TDA8380.

Isolated feedback via an opto-coupler

Direct access to the pulse-width modulator input via the
duty factor pin (pin 9) allows optional use of an
external error amplifier. The error signal can be derived
from the secondary winding of the SMPS transformer
via the external error amplifier, and fed to pin 9 via an
opto-coupler. The error amplifier is connected to the
secondary side of the SMPS transformer to reduce the
influence of the opto-coupler characteristics.

As shown in the example in Fig.10, the collector of
the opto-coupler transistor is connected to pin 9 of the
TDAS8380 from where it receives a reference current
(I;.1/6). The opto-coupler modulates this current with the
error signal from the external error amplifier. The
external error amplifier consists of two PNP transistors
connected to form a high gain comparator. The
stabilized reference voltage for the comparator is
derived from a series-connected resistor and zener diode
at the SMPS output.. The voltage to be compared with
the refercnce voltage is a sample of the voltage from
the secondary winding of the SMPS transformer derived
from a potential divider. To ensure that the transfer
characteristic generator (TCG) in the TDA8380 remains
operational when using an external error amplifier, it’s
advisable to apply a ‘pseudo’ feedback voltage from the
take-over winding of the SMPS transformer to the
internal error amplifier at pin 7 of the TDA8380. It
should be noted that, in this application, the output of
the internal error amplifier at pin 8 of the TDA8380
isn’t connected.

If the opto-coupler transistor were to fail open-
circuit, the output from the SMPS would increase above
a desirable level unless some precautions were taken.
To prevent this, the TDA8380 incorporates a protection
comparator with one input connected to pin 7 and the
other connected to an internal reference voltage of
3.2 V which is 25% above the error amplifier reference
voltage (2.5 V). During normal SMPS operation, the
voltage set at pin 7 by Rl and R2 (Fig.10) should be
close to the 125% overvoltage trip level. If the SMPS
output voltage increases excessively, the TDA8380 will
repeatedly go through the slow-start procedure.
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DIRECT DRIVE OUTPUT STAGE

The TDA8380 output stage can directly drive a bipolar
or PowerMOS SMPS switching transistor. It consists of
two NPN transistors. one for forward drive and the
other for reverse drive, with the collector and cmitter of
each connected to separate pins (pins I. 2. 15 and 16).
The forward drive transistor can source .75 A and the
reverse drive transistor can sink up to 2.5 A. The dV/dt
of the collector of the reverse drive transistor is
internally limited to reduce interference. During the time
lcading up to the initialization of the IC, a small current
flows from the emitter of the forward drive transistor 1o
ensure that, when using a bipolar SMPS switching
transistor, the base coupling capacitor is primed (pre-
charged) so that the transistor is correctly turned off
from the very first cycle.

Driving a bipolar SMPS power switching transistor

The forward drive transistor of the TDAR380 output
stage must be capable of feeding enough current into
the base of a bipolar SMPS switching transistor to turn
it on. For a BUTIIA transistor the typical base drive
current is 0.5 A for the duration of the duty cycle. To
turn the transistor off, the reverse drive transistor of the
oulput stage must be able to sink sufficient current to
withdraw the charge from the base of the bipolar SMPS
switching transistor.

Figure 13 shows a base drive circuit for a BUTITA
bipolar SMPS switching transistor. The forward base
drive current is limited by RI. Cl acts as a voltage
source equal to the zcener voltage of DI and is used for
the negative base drive. When the
the TDASK3R0 is the zener
voltage appears across inductor L1 causing charge to be
removed from the base of the BUTIIA

reverse drive

transistor in turmed on,

transistor,

'vsupply (+13V)
s 2 22 uF 100 V

TDAB380

>

@

QV/g; LIMITER

7223115

Fig.13 Typical drive circuit for the bipolar
BUT11A

thereby turning it off. Inductor L1 limits the rate at
which the charge is removed from the base of the
transistor, thereby ensuring correct storage time and
minimum transistor dissipation during turn-off.

The bipolar BUTI1A requires a snubber circuit at its
collector to limit the maximum dV/dt to 1000 V/us,
thus ensuring that the transistor remains within its
SOAR. If voltages greater than the maximum Vcg of
appear collector/emitter, a
voltage clamp circuit may also be nceded.

the transistor across its

Driving a PowerMOS SMPS power switching
transistor

Because of their fast switching capability and low drive
power requirements, PowerMOS switching  transistors
arc being increasingly used in switched-mode power
supplies. To PowerMOS transistor on, a
voltage which is more positive than the source potential
must be applied to the gate. To turn the transistor off,
the gate must be returned to the same potential as the
source.

Figure 14 shows a typical drive circuit for a BUZ80
(BUK456-800B) PowerMQOS an SMPS.
When  the the TDAR380
switches on, a 10 V step occurs at the junction of Rl
and R3 and charges the input capacitance (1.6 nF
typical) of the PowerMOS transistor with a current
spike limited to 300 mA by RI1. As long as the gate
voltage is maintained, drain current continues to flow
through the transtormer winding. When the reverse
drive transistor in the TDAS8380 conducts. the
PowerMOS turns off because its input
capacitance is discharged via R2 which limits the
spike to 300 mA. The resistance
between the emitter of the forward drive transistor in
the TDAR380 and the collector of the reverse drive
transistor limits the current flow to ground during the
bricf period when both are conducting.
During the time leading up to initialization of the IC,
the small current from the emitter of the forward drive
transistor is conducted to ground via R3 to prevent the
PowerMOS transistor turning on prematurely.

When  using a4 PowerMOS  transistor  for SMPS
switching, care should be taken not to exceed its drain-
source voltage. In Fig.14, a dynamic voltage clamp
limits the large voltage swings at the drain of the
BUZ80. In some cases, it may be necessary to in-
corporate  a snubber circuit to keep the switching
transistor within its SOAR. Since the maximum gate-
source voltage of the BUZBO is 20 V, it will be
necessary to connect an 18 V zener diode clamp to its
gate if the TDA8380 supply voltage exceeds 20 V.

switch a

transistor in

forward drive transistor in

transistor

negative  current

transistors
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Fig.14 Typical drive circuit for the PowerMOS
BUZ80

POWER SWITCHING TRANSISTOR
OVERCURRENT PROTECTION

The TDAB8380 incorporates two types of overcurrent
protection. They will be described in relation to the
circuit in Fig.15 and the waveforms in Fig.16.

* Vm
T @
TDAB380
16 _er\_.._‘{“_q
14 13 15
9 o I
Rs
—
 —
7223117

Fig.15 Monitoring the current through the SMPS
power switching transistor

OSCILLATOR SAWTOOTH

TDA8380 SMPS CONTROLLER

The sawtooth applied to the
overcurrent protection pin (pin 13) are developed across
a resistor connected to the grounded emitter of the
SMPS power switching transistor as shown in Fig.15.
Since the ground pin of the TDAX380 is connected 1o
the emitter of the SMPS power switching transistor, the
sawtooth  voltage  pulses
negative-going with respect to ground. They're applied
to the IC via a second resistor (R.) with a much higher
value and shifted positive with respect to ground by
passing a reference current from pin 13 through resistor
Rs. In the TDA8380, the sawtooth pulses are compared
with two reference voltage levels to provide two
protection thresholds. It should be noted that, if the
current protection pin (pin 13) is grounded, or at a
voltage above 5.6 V., the IC will not start.

voltage  pulses

across  resistor R, are

First level cycle-by-cycle overcurrent protection

It. during any part of any cycle. the peak level of the
negative-going sawtooth pulses at pin 13 reaches the
first protection threshold of +200 mV. the IC wms the
SMPS power switching transistor off for the remainder
of that cycle. This may be repeated cycle-by-cycle. and
the SMPS will continue to operate in this condition
without reverting 1o a restart.

Second level trip overcurrent protection

If a fault causes the current through the SMPS power
swiltching transistor to rapidly increase to an excessive
level. the peak level of the negative-going sawtooth
pulses at pin I3 will reach the second protection
threshold of 0 V. This causes the IC to turn the SMPS
power switching transistor oft and the SMPS then at-
tempts to restart via the slow-start procedure. This
provides emergency protection against a typical current
risc rate of at least 6 or 7 A/us which can occur, for
example, if the SMPS output is short-circuited while the
SMPS power switching transistor is conducting.

LI UL -——
N V
slow start
1rst \nip level
- second trip level
second
cycle-by-cycle
| notmal operatior | ycte-y-cy tevel 7223118

1st level protection

protection

Fig.16 Voltage waveforms at the current
protection pin (pin 13)

ELECTRONIC COMPONENTS AND APPLICATIONS. VOL.9 NO. 1

45









TDA8380 SMPS CONTROLLLER

120 W SMPS EVALUATION BOARD

The circuit of a 120 W SMPS evaluation board
incorporating a TDAS8380 control IC and an
AT3010/110LL SMPS transtormer is shown in Fig.19.
The board layout is shown in Fig.20. The circuit uses a
flyback converter and operates from a mains input
voltage range of 180 to 265 V RMS, 50/60 Hz. It could
be used as a simple supply for a TV set or a monitor.

Mains input and rectification

Diodes D1 to D4 bridge rectify the mains input voltage
and the DC supply to the SMPS is smoothed by C13.
R1 is connected in series with the mains input to limit
the peak inrush current that occurs if the supply is
switched on when C13 is fully discharged. C1/C3/L1 is
a filter 1o prevent RFI being fed back into the mains
supply. C6 to C9 suppress RFI generated by the diodes
in the mains bridge rectifier

TDAB8380 control IC and its peripherals

The peripheral circuitry for the TDA8380 will be
explained by describing the function of each pin of the
IC.
Pin | Emitter of the forward drive transistor. See
information under the heading ‘Direct drive
output stage’ for information about how to drive
the bipolar BUTI1A SMPS power switching
transistor.

Pin 2

Collector of the forward drive transistor.

Connected to the IC supply voltage.

Pin 3 Demagnetization sensing.  Demagnetization
protects the core of the SMPS transformer
against saturation by sensing the voltage across
a transformer winding. In this evaluation circuit,
operation is in the discontinuous current mode
and the voltage across SMPS transformer take-
over winding 2/4 is sensed via R10.

Pin 4 Low supply-voltage protection level. See
information under the heading ‘low supply-
voltage protection’. If this pin is left open-
circuit, the protection is set to the default level
of 10.5 V.
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Pin 5 IC supply. When the mains input is ap-plied to
the SMPS, the IC supply reservoir capacitor
C15 is charged by a current defined by RI19.
When the voltage across C15 reaches 17 V, the
IC initializes and diode DS rectifies the flyback
signal from winding 2/4 of the SMPS trans-
former to supply the IC with 3 V. RI16
prevents peak rectification of spikes and Cl4
decouples HF noise.

Pin 6 Master reference current setting. Resistor R11
sets the master reference current for the
TDA8380 to 500 pA as described un-der the

heading ‘programmable reference current’.

Pin 7 Voltage feedback. This is the input to the
internal error amplifier. The flyback signal from
winding 3/2 on the ‘hot’ side of the SMPS
transformer is rectified and smoothed by
D5/R9/C5 to give a DC level that varies in
proportion to variations of the 145V output
from the SMPS. This level is reduced by
potential divider R4/R5/R6 and fed to pin 7 of

the TDA8380. The feedback level is set by RS5.

Error amplifier stabilization. This is the error
amplifier output pin that allows the connection
of external frequency compens-ation network
C2/R2.

Duty. This is an input to the pulse-width
modulator which facilitates connection of an
external error amplifier if required. Since this
evaluation board doesn’t use an external error
amplifier, pin 9 is directly connected to the
stabilization output of the internal error amplifier
at pin 8.

Pin 8

Pin 9

Pin 10 Oscillator. 680 pF capacitor C4 connected to
this pin, together with 5100 Q resistor RII
connected to pin 6 set the oscillator frequency
to 27 kHz nominal as explained under the
heading ‘oscillator’.

Pin 11 Synchronization. Since, on this evaluation
board the oscillator is free running, this pin is
connected to the positive supply pin of the IC.

Pin 12 Slow-start. The slow-start option is selected by
connecting capacitor C11 to this pin.
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There is a drawback however if the SMPS is
switched off and then, after a brief interval, switched
on again. Since the high power NTC thermistor has
a long thermal time-constant it doesn’t have
sufficient time to cool down and its resistance
remains low at switch on and the only protection
remaining is the resistance of the mains input RFI
filter. Another alternative is to increase the value of
the surge limiting resistor and connect it in parallel
with a thyristor which is made to conduct and short-
circuit the surge resistor shortly after switch on.

3. If the unstabilized forward voltage from the SMPS
transformer take-over winding is used to power the
TDAR380, ensure that the low supply-voltage pro-
tection isn’t activated with low mains voltage inputs,
and that the high supply-voltage protection isn’t
activated with high mains voltage inputs.

4. Ensure that the SMPS transformer is rated to cope
with power required over the full mains input
voltage range. For example, the AT3010/110LL
transformer can provide 120 W of output power
over the mains input voltage range 180 to 265 V
RMS, but can only provide 70 W over the extended
mains input voltage range of 90 to 265 V RMS.

Designing for operation at high switching frequencies

The TDAS8380 can operate satisfactorily at frequencies
from 10 kHz to 100 kHz. However, when operating it
at the higher frequencies, cross interference between the
small-signal and large-signal paths must be eliminated
by careful PCB design. In particular, the current
protection feature is sensitive to coupling from the high
current output pulses from the IC via the ground tracks.

An example of a circuit using the TDAB380 in a
100 kHz SMPS is given in Fig.21. The SMPS is based
on a forward converter using opto-coupled feedback and
having a low-voltage high-current output. The power
switching element is a BUZ80 (BUK456-800B) Power-
MOS transistor. The transformer is hand wound and
incorporates a recovery winding on the primary side. If
the power switching transistor fails short-circuit, a high
current flows in the primary winding of the transformer.
The TDAS8380 is protected by grounding it to the source
of the BUZ80. The resistors used in the current
protection circuitry should be fusible types (NFR
resistors) which are designed to fail open-circuit when
they pass excessive current,

ELECTRONIC COMPONENTS AND APPLICATIONS, VOL.9NO.1
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Incorporating remote on/off switching

The TDAS8380 can remotely render the SMPS inactive
by either disconnecting the loads from its outputs,
switching it oft, or reducing its output voltages.

Disconnecting the loads from the SMPS outputs

A relay can be used to disconnect the output loads from
the power supply. The drawback of this method is that
the power supply remains fully operational when the
load is disconnected. However, if the feedback is
connected to the TDAB380 via an opto-coupler, the
loads can be disconnected from the SMPS without any
adverse consequences because the output voltage will
continue to be regulated. If direct feedback is derived
from the primary side of the SMPS transformer, the
SMPS output voltages will increase if the loads are
disconnected. This is because the SMPS transformer
isn't included in the control loop and output voltage
spikes due to the leakage inductance of the transformer
will be peak rectified at the outputs.

Switching off the SMPS

A switch-off signal can be passed across the mains
isolation between the secondary winding of the SMPS
transformer and the TDA8380 via an opto-coupler. The
actual switching off can be done by suppressing the
slow-start voltage at pin 12 of the TDA8380. A dis-
advantage of this method, however, is that since the
SMPS is deactivated, a small standby power supply is
necessary to power the standby control circuitry and the
LED of the opto-coupler.

A circuit for switching off the SMPS by suppressing
the slow-start voltage is given in Fig.22. For normal
SMPS operation, the remote on/off input is held at 0 V.

remole R1

onfotf O——__J}—

input
€
L
O I
ov

TDA8380

4+ Slow
start

I capacitor I

2223121

Fig.22 Remote on/off switching by suppressing
the slow-start voltage
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ABSTRACTS

Das Polygon-Elektronenstrahlsystem mit dem schiirferen Leuchtfleck

Eine der bedeutendsten Errungenschaften in der Elektronenoptik, die in
der ncuesten Farbbildrshrenreihe von Philips erstmalig zur Anwendung
kommt. ist das neue "Polygon”-Elektronenstrahlsystem.  Dieses
Elektronenstriahlsystem st cin - Problem. das  “unitized”  Elckitro-
nenstrahlsysteme seit jeher beeintriichtigt, niimlich die Notwendighkeit.
"Aberationen” und damit zusammenhiingende Effekte im elekironen-
optischen Linsensystem zu minimicren, um einen scharten und sauberen
Leuchtfleck  zu erzielen. Im  Vergleich 7u Konventionellen
Elektronenstrahlsystemen  hat  das  Polygon-System  eine  groliere
elektronenoptische Hauptlinse. Diese wird aus cinem groBen ovalen Steg
gebildet. der die drei Aperturen umgibt. Deren Querschnitte sind exakt so
geformt. daB symmetrische. nicht radiale Komponenten des elektrischen
Feldes weitgchend kompensiert  werden.  Verringerungen  der
Leuchtflechgriie um bis 7u 15% sind mit dem Polygon-Strahlsystem
moglich.

Integrierte Steuerschaltung TDAR380 fur Schaltnetzteile (SMPS)

Die Hauptvorteile von Schaltnetzteilen (SMPS = Switch Mode Power
Supply) licgen in hoherem Wirkungsgrad. Kleineren Abmessungen und
geringerem Gewicht im Vergleich zu konventionellen Netsteilen mit
Seriecnregelung.  In den meisten  Fillen ist jedoch ein  erheblicher
schaltungstechnischer  Zusatzaufwand  notig, um  den  erforderlichen
Uberlastschutz zu realisieren und das Schalt-Tastverhiltnis so zu steuern,
daBl  Netzspannungsschwankungen  und - Lastiinderungen  kompensiert
werden. Um diesen Zusatzaufwand zu reduzieren und den Entwurt von
Schalinetsteilen erheblich su erleichtern. wurde das SMPS-Steuer-1C
TDAB3RO entwickelt. das preisgiinstige Schaltnetzteil-Applikationen in
der Konsumelektronik und auch im professionellen Bereich erlaubt. Das
IC ist sowohl in Sperrwandlern als auch in Durchfluwandlern cinsetzbar.
Es arbeitet mit Impulsbreitenregelung bei fester Frequenz und vertiigt
tiber zwei Startprozeduren: Sofistart und Slowstart. Beim anlaufsicheren
Slowstart heispielsweise wird das Tastverhiilinis des Steuersignals fiir den
Leistungstransistor. ausgehend von 12%. allmihlich auf cinen exten
festlegbaren Wert (max. 80% ) erhoht. Die internen Schutzschalungen des
IC wirken sowohl begrenzend als auch abschaltend mit anschlieBendem
Neustart.

GTO als schneller, abschaltbarer Thyristor

Der GTO-Schalter verbindet die  Fihigkeiten von  Thyristoren  zur
Verarbeitung hoher Spannungen und Strome mit den Schalteigenschaften
von Transistoren. Beim Einsatz als schnelle Thyristoren erméglichen
GTOs hochfrequenten Betricb mit geringem Schaltungsaufwand  und
Kleiner Leistung an der Steuerelektrode. AuBerdem sorgt - im Unterschied
zu konventionellen  Thyristoren - ¢ine  spezielle  Strukwur  der
Gate/Katoden-Diffusion  bei GTOs  dafiir, dall die im  Bauclement
gespeicherte Ladung schnell und wirksam ausgeriumt wird. so dal GTOs
sehr kurze Schaltzeiten autweisen. Der vorliegende Artikel beschreibt den
Betrieh des GTO. geht auf die Grenzen von Thyristoren (SCRs und
GTOs) ein, wobei auch Maglichkeiten zu deren Uberwindung aufgeseigt
werden, und stellt dariiber hinaus einige Applikationsbeispicle vor.

Controle des moteurs a explosion griace au microcontroleur de 8 bits a
une scule puce PCB83CS552

Le PCBRICSS2 est un microcontrdleur C-MOS performant & une seule
puce de ¥ bits, utilisé dans les applications en temps réel comme les
sysemes d'équipement d'instrument, de contrdle industriel et de réglage
des moteurs. 1l s'inspire du 8051 et dispose d’un jeu d'instructions
puissant. 11 est également muni de périphérigques sur puce spécialisés pour
ces applications, ainsi que d’enregistreurs supplémentaires pour fonction
spéciale afin de contrdler ces périphériques sur puce. Le PCBR3CSS2
contrble  totalement le moteur 2 injection multipoint, le réglage
d’allumage, le réglage du régime stationmaire et la circulation de gaz
d’échappement (EGR).
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Caméra de télévision monochrome peu onéreuse munie de capteur
d'image CCD pour transfert de charge

Pour des applications telles que les caméras de surveillance & domicile, les
visiophones, les systemes de protection de portes, les rétroviseurs pour
voitures. etc.. nombre de caméras de télévision CCD actuelles sont tres
complexes et done inutilement codteuses. Nous avons congu & cet effet
une caméra CCD monochrome offrant tous les avantages de la conception
monobloc  dans une gamme de prix accessible a la majorité  des
utilisateurs. Le secret de notre conception réside en une technique de
traitement des signaux  simple mais efficace. en particulier pour les
capteurs d'image peu onéreux présentant un certain nombre de pixels
détectucun. En traitant simplement les composantes basse fréquence du
signal de sortie du capteur d'image. il est possible de réduire & un niveau
acceptable I'influence des pixels défectueux sur la qualité de 'image. La
résolution horizontale d'unc telle caméra est toutefois plus faible qu'a
I"ordinaire, mais est partaitement adaptée a la plupart des applications.

Commutateurs analogiques HCMOS et multiplexeurs/
démultiplexeurs analogiques

Les commutateurs analogiques intégrés C-MOS i haute vitesse (HCMOS)
ont une résistance plus faible & 1'état passant. une réponse en fréguence
plus large et assurent une commutation plus rapide que les commutateurs
C-MOS standards. tels ceux de la série HEF4000B de Philips. Cette
publication décrit la conception et les caractéristiques du commutateur
analogique HCMOS. Ces commutateurs HCMOS et les multiplexeurs
conviennent  parfaitement aux  systemes  de  conversion analogiques-
numériques, aux sélecteurs de source, aux équipements audio et vidéo
ainsi gu'aux régulateurs de niveau, pour ne citer que quelques applications
décrites. Chaque circuit est compatible broche a broche uvec la version
HEF4000B. sauf pour les quatre nouveaux circuits dans la série de dix.
Chaque circuit présente les caractéristiques standard HCMOS. comme une
large gamme de tension de fonctionnement et des circuits de protection
entrée/sortic.

Le canon polygon...
... pour un faisceau d'électrons plus propre et plus "pointu"

L'une des améliorations principales dont est dotée la derniere série de
tubes couleur de Philips est le nouveau canon & électrons "polygon”,
destiné & résoudre un probleme qui a accompagné 'ensemble des canons
depuis leur apparition il v a une dizaine d’anndes. a savoir réduire les
aberrations et les effets secondaires présents dans le systéeme optique
électronique afin d'offrir un faisceau d’électrons pointu ¢t propre.
Comparé au canon ordinaire, le canon polygon est muni de lentilles
opligues  électroniques  formées d'une bordure ovale entourant trois
ouvertures dont les profils ont éié précisément congus pour compenser les
composantes  d'un champ électrique qui ne sont pas radialement
symétriques. Le canon polygon permet des réductions de la taille du
faisceau pouvant atteindre 15% .

Circuit intégré TDAS380 pour le contrile des alimentations
découpage (SMPS)

Bien que les alimentations & découpage soient plus efficaces. plus petites
et plus Iégeres que celles des régulateurs conventionnels, les circuits
nécessaires pour la protection contre les surcharges et au controle du
facteur de forme du découpage destiné a compenser les variations de
tension alimentions et de charge sont complexes. Pour résoudre ce
probleme ct faciliter la conception des alimentations & découpage, nous
avons mis au point le circuit intégré TDAR3RO pour le contrdle des
alimentations  a découpage  pouvant  commander divers types
dalimentation  avec  convertisseur  de type forward ou flyback.
fonctionnant en courant continu ou alternatif. 11 contrdle le rendement et la
régulation de puissance des alimentations a découpage par modulation
d'impulsions en largeur ou en durée (PWM) d'un signal de commande
pour un transistor commutateur de puissance. Le contréle de modulation
d'impulsions en largeur ou en durée s’obtient en faisant varier le facteur
de forme du découpage du transistor entre 0% et 80%.
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Thyristor blocable (GT0) utilisé comme thyristor rapide

Le GTO blocable allie les caractéristiques de haute tension/courant élevé
des thyristors et les caractéristiques de commutation des transistors.
Lorsqu'ils sont utilisés comme thyristors rapides, les GTO offrent un
fonctionnement 3 haute fréquence et nécessitent une commande de porte
de faible puissance. Ainsi. 3 la différence des thyristors conventionnels, la
topologie interdigitée de diffusion des portesfcathodes permet 1'extraction
rapide ct cfficace de la charge emmagasinée dans le dispositif, ce qui
donne au GTO un temps de commutation trés rapide. Cet article décrit le
fonctionnement du GTO. analyse ses limites ainsi que celles des
Redresscurs Silicium Commandé (SCR), indique comment les surmonter
et présente des exemples d application.

Control del motor con el microcontrolador de 8-bit v un solo chip,
PCB83C552

El PCBE3CSS52 es un microcontrolador CMOS de 8 bits en un solo chip
de altas prestaciones para uso en aplicaciones de tiempo real, tales como
sistemas de instrumentacion, control industrial y regulacion de motores.
Es un producto derivado del RO51 y tiene su potente juego de
instrucciones.  Asimismo tiene incorporados en el chip periféricos
dedicados para estas uplicaciones y registradores adicionales de funcion
especial para controlar estos periféricos en chip. EI PCBR3CS52 controla
en su totalidad el motor para inyeccién de multipuntos, control de
ignicion, control sin carga y recirculacion de gases de escape (EGR).

Camara de television monocroma de bajo coste que utiliza sensor de
imagen con transferencia de cuadro CCD

En aplicaciones tales como sistemas de  vigilancia, videoteléfonos,
sistemas de seguridad de puertas, sistemas retrovisores del automovil, etc..
muchas de las cdmaras TV CCD de hoy en dia son sumamente
complicadas y por lo tanto innecesariamente caras. De ahi que hayamos
diseitado una cimara CCD monocroma que ofrece todas las ventajas de la
formacion de imiigenes de estado s6lido a un precio que esti al alcance de
muchos consumidores. El secreto de nuestro diseio es un método sencillo,
pero eficaz de procesamiento de la sefial para sensores de imagen de bajo
coste con defectos de los clementos de imagen. Procesando tan sélo los
componentes de baja frecuencia de la sefal de salida del sensor de imagen
se consigue reducir a un nivel aceptable la influencia de los defectos de
los elementos en la calidad de la imagen. Si bien la resolucion horizontal
de esta cdmara es algo menor que la normal. es perfectamente adecuada
para miltiples aplicaciones.
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Conmutadores analégicos HCMOS y multiplexores/demultiplexores
analégicos

Los conmutadores analdgicos integrados de alta velocidad CMOS
(HCMOS) tienen una resistencia en conduccion mds baja, una respuesta
de frecuencia mis amplia y una conmutacion incluso mds ripida que los
CMOS standard. como los de las series HEF4000B de Philips. En esta
publicacion se describen el diseio del conmutador analogico HCMOS 'y
sus - caracteristicas. Estos conmutadores HCMOS 'y multiplexores son
ideales para uso en sistemas de conversién analogico/digital, selectores de
fuente de seial. equipo de audio y video y en cambiadores de nivel, por
citar algunas de las aplicaciones descritas. Excepto para los cuatro nuevos
circuitos de lu serie de dicz. cada uno de los circuitos s compatible en
patillas con el HEF4000B. Cada uno de los circuitos tiene las
caracteristicas standard HCMOS como son.  un amplio margen de
tensiones de funcionamiento y circuitos protectores de entrada/salida.

El caidn poligonal...

«.para un punto electrénico mis limpio y nitido

Uno de los principales adelantos que se ha introducido en la ltima serie
de tubos de imagen en color de Philips es ¢l nuevo caiidn electrénico
“poligonal™ que viene a solucionar un problema que ha perseguido a los
caiones de construccion. en forma de unidad normalizada, desde su
aparicion hace una década. es la minimizacion de aberraciones y efectos
secundarios en el sistema dptico electronico que  ofrece un  punto
electrénico nitido y limpio. Comparado con los cafones corrientes, el
poligonal tiene una lente electrénica optica mayor que esti formada por
tres aberturas ovaladas circundantes con resaltes interiores, cuyos perfiles
se han configurado con toda exactitud para compensar los componentes de
campo cléctrico simétricos no radiales. Con el caién poligonal se
consigue reducir hasta un 159 el tamaiio del punto.

Circuito integrado de control de SMPS, TDA&380

Aunque las fuentes de alimentacion por conmutacion (SMPS) son mds
cficientes, mis pequefias y mis ligeras que las que tienen regulador. los
circuitos que hacen falta para incorporar la proteccion necesaria contra
exceso de carga y para controlar el factor de trabajo de conmutacion
destinado a compensar las variaciones de carga y de tension de red son
muy complejos. Para solucionar este problema y hacer una SMPS mucho
mis ficil de disenar. hemos desarrollado el circuito integrado de control
de  SMPS, TDAB380 capaz de accionar varios tipos de SMPS con un
conversor directo o inverso que funciona con corriente continua o alterna,
Controla el rendimiento y regulacion de potencia de un SMPS mediante
modulacién del ancho de impulsos (PWM) de una seial excitadora para
un transistor conmutador de potencia. La modulacion del ancho de
impulsos se logra variando ¢l factor de trabajo de lu conmutacion del
transistor de potencia SMPS entre 0 y 80%.

GTO como tiristor rapido

El conmutador GTO combina las caracteristicas de alta tension y alta
corriente de los tiristores con las caracteristicas conmutadoras de los
transistores. Cuando se utilizan como tiristores ripidos. los GTOs ofrecen
un funcionamicnto de alta (recuencia y requisitos excitadores de puerta
sencillos y de baja potencia. Ademds, a diferencia de los tiristores
corrientes, los  GTOs modelo interdigitalizado  de  difusiones  de
puerta/citodo garantizan que la carga almacenada en el dispositivo se
extrae ripida y eficientemente, lo que da al GTO un tiempo de
conmutacion muy rapido. El presente articulo describe el funcionamiento
del GTO. analiza las limitaciones de los SCRs y GTOs y la forma de
superarlas e incluye varios ejemplos de aplicacion.
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