p%ﬁ%ﬁgﬁﬁ Thyristor Trigger module AS400X

Feat ures

Reliably triggers small and very large thyristors

Can be driven directly fromcontrol logic, with < 12mA
No power supply required

1.2A gate current (2A upon request) Photograph
H gh rate of rise of gate current typically 2A/ us
Very reliable

Conpact design, ideal for heatsink and PCB nounting
Leads no | onger have to be short

Better isolation than pul se transforners

Economi cal

User friendly - reducing design time and space

Appl i cations Logic
Controlled rectifiers
AC controllers e

Zero crossing swtches

Control 2

Logic

Control 1

Specification

Each wunit triggers 2 thyristors. Different units are available for the nore
popul ar applications - such as controlled rectifiers, AC controllers and zero
crossing sw tches.

Absol ute nmexi mum ratings

Peak operating voltage -1200V version 1200V

- 2000V version 2000V
Maxi mum rms AC vol t age - 1200V version 400V,

- 2000V version 660V,
Maxi mum operating 60Hz
frequency
Anbi ent tenperature -25°C - 85°C
Technical data
Maxi mum anode to cathode dv/dt with 80%rated voltage >2000V/ us
Maxi mum i nput - out put dv/dt with 2000V >5000V/ ps
Peak isol ation vol tage >7. 5kV
Anode - cathode current for 2000V version at 660V 1. 1mA
Anode - cathode current for 1200V version at 400V 1. 3mA
Maxi mum gat e | eakage current <50pA
Peak gate current 1. 2A 5%
Rate of rise of gate current with anode vol tage = 300V >1A/ ys
Control current to trigger thyristor <6mMA
Control input voltage at 12mA <1. 5V
Trigger delay with control current = 12mA <50us

Units with a maxi num voltage rating of 2200V and or a trigger current of 2A can be
suppl i ed upon request.
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Speci fications are subject to change without notice.
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Description of operation

The thyristor is triggered by deriving the gate current from the anode of the
device. Current flowis initiated by an opto-coupler which provides the electrical
i sol ation. By maintaining the gate current |ong enough to reach the latching
current, the system can be safely used in applications with |arge inductive |oads.
The anode voltage of the thyristor nust be at |east 14V before the gate current
reaches 200mA. The full gate current is maintained until the thyristor triggers
and is term nated when the anode voltage goes bel ow 14V. The rise tine of the gate
current is approximately proportional to the supply voltage. Because the di/dt
rating of the thyristor does not decrease linearly with a reduction in gate current
rise time, the device is always triggered safely. The diode in the gate allows
triggering of anplifying-gate devices. The only requirement is a 12mA signal at
the control terminals. There is a small turn-on delay of approximtely 30us and the

full dv/dt can only be re-applied 100us after renoving the trigger signal fromthe
control terminals .

Application information

The trigger units use the anode voltage of the thyristor as a supply for the gate

trigger current. Therefore no power supply is needed for generating the trigger
pulses. As long as there is a control current flowing into the control terminals
of the trigger wunit, the thyristor remins triggered. This is a useful feature
when the thyristor is required to control highly inductive loads. It is therefore
recommended that the unit be driven by a continuous pulse instead of a train of
pulses as is the case with pulse transforners. It nust be noted that there is a
smal | delay of about 30us from the tinme of applying the control signal until the
thyristor is actually triggered. The wunit can also trigger anplifying gate
thyristors.

Because the anode voltage of the thyristor is used as the power supply for the
trigger pulses, the anode to cathode voltage applied to the thyristor nmust be
greater than the onset voltage of about 12V before a trigger current can be
pr oduced. The trigger current increases with the anode voltage until it reaches
its maxi mum of 1. 2A at about 25V. Since the onset voltage is small it can be
i gnored for sinusoidal mains operation.

The unit produces a trigger pulse with a rise tine of 1A/us at 300V which is re
than adequate for all applications. Note that this figure is reached at 150V with
a 1200V unit and increases about linearly with the anode voltage.

Upon application of the control current the thyristor receives a fast rising gate

current which is fully maintained until the anode voltage of the thyristor
col | apses. This kind of operation accounts for the |ow power dissipation of the
trigger wunit. On the other hand if the gate - cathode terminals are short

circuited, while a current is fed into the control termnals, the trigger unit wll
be destroyed due to excessive power dissipation.

The gate of the thyristor is current driven from a voltage source of 30V. Thi s
elimnates the need for very short gate leads in order to achieve a high rise of
gate current and reduces the possibility of undesired triggering. Twi sted gate
leads in the order of 1m can be used, even in very hostile environnents. It is good
engi neering practice to twi st gate and cathode |eads anyway, and the anode |ead as
close to the twisted pair as nuch as possible. |If the snubber network is also to be
accomodated by the sane |eads, the |oop inductance and wire resistance needs to
be kept small to ensure reliable triggering.

The voltage rating of the trigger unit follows the sanme guidelines as those

applicable to the thyristor. For exanple in the case of the 1200V unit, the
reconmended nmaxi num AC vol tage should not exceed 400V, , while the peak transient
vol tage can not go above 1200V. Voltages in excess of 1200V will destroy the unit.

Simlarly the 2000V and 2200V units can handle a mains vol tage not exceeding 660V,

Triggering is generally initiated by a control current less than 6mA. In order to
accompdate the aging effect of the opto-coupler and its tenperature dependence at
el evated tenperatures, it is good engineering practice to drive the unit with 12mA
The input consists of the light emtting diode of the opto-coupler in parallel with
a reverse polarity protection diode. It is good practice to connect the (0)
terminals for the control signal to the zero-volt line of the logic control.

In some applications it may be desirable to trigger the thyristor when the anode
vol t age exceeds a predeterm ned value. This voltage can for exanple be tailored to

suite the ratings of the MOV connected across the thyristor. In such an event,
slow rising large energy transients can be diverted by triggering the thyristor,
thus avoiding damage to the MOV This feature may also be wuseful in some
controlled rectifier applications. This version is supplied on request only and
exact details about the application will be required.

www.DataSheetdU.com

2



