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Bias Module Keeps
GaN Devices Protected

This compact bias controller and sequencer module can be used to power GalN
and GaAs power devices for testing, without making the mistake of applying the

wrong voltage first.

GALLIUM-NITRIDE (GAN) power transistors and integrated
circuits (ICs) have caught on quickly for large-signal applica-
tions in commercial and military systems. Indeed, the technol-
ogy offers impressive power levels through RF and microwave
frequencies. But developing power supplies for this advanced
semiconductor technology hasn’t always been routine.
MACOM, well-known for its GaN-
based devices, has introduced a GaN
bias controller and sequencer for
fixed and pulsed negative gate bias-
ing of GaN semiconductor devices.
The power-supply module makes it
easier to turn on (or off) a GaN semi- of +12to +55VDC.
conductor device by providing the
proper gate and drain bias voltages.
The module actually contains two
voltage supplies, with the negative
source capable of providing -8 to —3
VDC and the positive supply with an
adjustable range from +12 to +55 VDC.

The model MABC-001000-DP000L
GaN bias controller and sequencer module (see figure) is much
more than a dual voltage supply, however. It is designed to
protect GaN devices by ensuring that voltages are supplied
in the proper sequence: The module will not allow a pulsed
drain-source voltage to be applied to a device under test (DUT)
unless the negative gate bias has already been applied. The bias
controller module can be used with all of the firm’s high-power
transistors, including its broad line of GaN devices. It is well
suited for powering depletion-mode GaN and gallium-arsenide
(GaAs) power transistors and IC amplifiers.

The module is constructed of two functional elements—
essentially, the drain and gate supplies for a DUT. These
functional elements can be arranged vertically on a custom-
er’s test board to save space and cost. The MABC-001000-
DPOOOL module can also be installed onto an MABC-
001000-PB1PPR evaluation board as required for evaluation,
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The model MABC-001000-DP0O0OL GaN bias
controller and sequencer module can ensure the
correct voltage sequence to a GaN DUT, with a
negative supply range of -8 to -3 VDC

and a positive supply range N

test, and characterization purposes.

The first functional element is patterned and fabricated onto
a customer’s test board or onto the standard MACOM evalua-
tion board. The second functional element uses the land pat-
tern of the first functional element and interconnects verti-
cally through the first functional element. The first functional
element provides drain voltage switch-
ing while the second functional element
simplifies gate switching to a GaN or
other active DUT.
This bias module provides protec-

tion through proper voltage sequenc-
£, ing but also provides high-speed bias
: sequencing, with a total switch tran-
sition time of better than 500 ns. It is
capable of open drain output current
of as much as 200 mA and gate bias output
current of as much as 50 mA. An internal thermistor or
external temperature sensor voltage can be used to monitor the
gate bias as a function of changing temperature under opera-
tion, and the model MABC-001000-000DPM bias module is
both RoHS compliant and +260°C reflow solder compatible is
designed for use in environments with heavy radio-frequency
interference (RFI) and electromagnetic interference (EMI) as
required, with typical EMI/RFI rejection of 30 dB at all ports.
According to Gary Lopes, MACOM’s senior product direc-
tor, “The MABC-001000-DPO0OL is ideal for a DUT such as
depletion-mode GaN or GaAs power amplifiers, or HEMT
devices” He added that, “in addition to these key applications,
this device can be used for high power transistors includ-
ing LDMOS, silicon bipolar, and more.” In a standard con-
figuration, the MABC-001000-DPO0OL bias module measures
6.60 x 22.48 mm and can handle operating temperatures from
—40 to +85°C. M
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