


Iy attached (soldered) them to the PC
board.

| don't want to appear to be really
tightly postured on component use, as
there is no real right answer. Lots of
substitutions can be made with good
results. You just have to keep in mind
what is happening to the component. Is
RF passing through the component, or
are you Irying to bypass RF?

For AF coupling, the disc ceramic is
very effective for low MHz to several
hundred MHz operation. Al the 500 to
1,000 MHz frequency range, a capaci-
tor's lead length becomes a limiting
factor in its use. Disc ceramic lypes
can still be used, but their connecting
leads must be kepl to an absolute mini-
mum for the capacitor to be effective.
With long leads, the capacitor might as
well not be used as its inductance (in
the leads) could render it useless.

These considerations are not impor-
tant below 30 MHz, as component size
is a fraction of a wavelength (100 inches
equals 1/4 wavelength at 30 MHz).
However, at 5 GHz a 1/4 wavelength Is
guite small in respect to the compo-
nent, so it deserves consideration. At
10 GHz, component size is twice as
critical. At 24 GHz, soldering methods
used to attach components can form
RF notch filters in the solder connection
if the component is not fully soldered
lo the PC board substrate in a fully-
soldered trace. The gaps or bridges in
partial solder can cause real trouble.

In an amplifier we constructed with
MGF-1402 for 10 GHz, we had trouble
obtaining gain at 10 GHz, We solved

the prablem by mounting the FET up-
side down. This made for much shorter
source leads to ground, several thou-
sandth's of an inch made the differ-
ence. Here again minimum inductance
allowed the circuit to function.

These same inductance and circuit
losses make other components unsuit-
able for higher frequency use. Pack-
age inductance and equivalent series
resistance (ESR) make higher losses
to increasing frequency. If you look at
the frequency ratings and Q of capaci-
tars, you find them raied al frequencies
of 1 kHz and a few MHz. Qs quite high,
but when measured at higher frequen-
cies this is another matter. The con-
struction of the capacitor plates adds
inductance; resistance is formed and
the IR and dielectric losses are differ-
enl at increasing frequency.

Disc capacitors are usable at very
high RF frequencies and were an early
VHF/UHF type. They were shipped un-
cased, without connecting wire leads.
These uncased disc capacitors resem-
bled a waler with a small deposited
metallic contact on either side of the
device. They were altached to the cir-
cuit directly, without connecting leads.

This technique is OK to about 2 GHz;
higher frequencies dictate still different
methods. Remove the coating on stan-
dard disc capacitors and you can un-
solder the wires and have uncased
caps. Be careful—they are very fragile.

Microwave Chip Capacitors

The need for lower inductance in ca-
pacitors for microwave frequencies

Figure 3. Surface mount device (SMD) chip capacitors and resislors. (a) Solder the
capacitors on each end of the ceramic substrate. A lower Q al microwave levels
produces a higher loss. This chip is usable to several GHz. The loss becomes
unacceptable at 5 GHz. The normal stock value comes in large steps (2.2 pF-10
pF—-47 pF, elc.) The value/size ratio is too large for most microwave projects. (b)
First, solder the capacitors to each end of the ceramic substrate. Put fiim-deposit-
ed resistance material where indicated. Precision-irim the film, by laser cutting, to
the test value. Under normal use, this model is good to 10 GHz for bias and voltage

feeds in amplifiers.

has led to the development of chip ca-
pacitors of superior construction. They
are different from surface mount ca-
pacitors (a form of chip cap), which are
not suitable for use al microwave fre-
quencies. Non-microwave capacitors
are basically rectangular, unlike their
microwave counterparts.

The microwave chip capacitor is
packaged in a 50- and 100-mil-square
package to be compatible with strip
line connections. It would not be ac-
ceplable to place a capacitor wider
than a strip line on that strip line. It
would upset the impedance of the cir-
cuit and increase loss. Most connec-
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