SILICON
POWER

B
YWY,

o\
DPNO ]

Doc No. $5001 Rev'l D 4/14/04

Voltage Controlled Solidtron — Trigger Circuits

1.0 VCS Gate trigger considerations

Driving Voltage Controlled Solidtrons (VCS)
is similar to driving power MOSFETs or
IGBT devices, but with a few important
differences. VCS devices require a negative
gate bias to guarantee Off-State; additionally
they are also latching devices. Another
important difference is that VCS devices
cannot hard turn-off high levels of switch
conduction current (anode-cathode current).
For example, the SMCTTA32N14A10
devices can turn-on up to 4kA for a short
time (~ 1uS), but can only force commutate
(turn-off) 30A of switch conduction current.
Once a VCS is triggered and the device will
almost immediately latch until either the
current self-commutates and a negative gate
bias is applied or force commutated with a
negative gate bias at low conduction current
levels. Solidtrons are best suited for fast
pulse discharge applications where large
energy is discharged in a short time and the
conduction current is allowed to ring down to
zero.

1.1 Negative gate bias

Min. negative bias recommended for all
models of VCS to guarantee Off-State: -5V
Absolute Max. Gate bias voltage for all
models of VCS: +/- 25V

1.2 Gate capacitance

Triggering a VCS device essentially involves
slewing the voltage across the input
capacitance (gate-cathode) from a negative
bias voltage to a positive voltage. The input
capacitance varies with VCS device model
and can be found listed under performance
characteristics in the datasheet for that
particular device type. Generally, most
applications for Solidtrons do not apply high
anode-cathode dv/dt while the VCS device
is in the off state, but in cases where there is
high dv/dt to the anode-cathode voltage, one
must also consider the gate-anode (miller)

Copyright © Silicon Power Corporation. 2004.

capacitance, which tends to significantly
increase the total gate charge requirement.

1.3 Parasitic Inductance

Apart from the parasitic capacitance careful
attention must be given to minimize the
parasitic gate inductance. Significant
inductance in the gate circuit could result in
high gate voltage transients, which could
puncture the oxide layer on the VCS device
gate thus destroying the gate. Use of a 15V
Transient Voltage Suppressor (TVS) close
to the gate adds a measure of protection.
But good layout design practices like,
maintaining short distances between traces,
shielding, gate-gate return current loop
orientation to switch current, wide ftraces,
etc. can virtually eliminate the problem in
most applications.

1.4 Separate gate return

The VCS devices are designed for high di/dt
applications, thus all VCS device packages
(TO-247, ThinPak® and F-pak®) provide an
independent cathode connection or Gate
Return (GR). It is generally recommended
that a separate return path be used for the
gate drive to minimize the effects of rapidly
changing anode-cathode current on the gate
control voltage.

2.0 Gate Trigger Circuits

Although there are several similarities in
driving a MOSFET or IGBT when compared
to VCS devices, it is important to note that
the high levels of voltage and currents
involved in typical solidtron applications,
present some unique challenges. Many
topologies could be utilized to trigger VCS
devices for a variety of applications;
however, two particular designs with key
benefits are highlighted in this document.
The first design features low off-state power
dissipation and the second design features
simplicity. A third design for driving series
connected VCS devices is not covered in









