






























H. K. Charles, Jr., and G. D. Wagner - Microelectronics at APL: The First Quarter Century 

ducting regions in a semiconductor 
device. 

pnp transistor - A bipolar junc
tion-type transistor having an n-type 
base between a p-type emitter and a 
p-type collector. 

p-type semiconductor - An extrin
sic semiconductor in which the hole 
density exceeds the conduction elec
tron density. 

Purple plague - A brittle gold alu
minum intermetallic compound 
(AuAI2), purple in color, occurring at 
the bonding point of gold connecting 
wire and aluminum contacts. One of 
the five aluminum/gold intermetallic 
compounds associated with the bond
ing process. 

-R-

Random access memory (RAM) -
A data storage device having the prop
erty that the time required to access a 
randomly selected datum does not de
pend on the time of the last access or 
the location of the most recently ac
cessed datum. 

Read only memory (ROM) - A 
device for storing data in permanent, 
or nonerasable form. Usually a static 
electronic or magnetic device allowing 
extremely rapid access to data. 

Resist - Material such as ink, 
paint, or metallic plating used to pro
tect the desired portions of the printed 
conductive pattern from the action of 
the etchant, solder, or plating. 

Rubylith - A laminate consisting 
of a thin red film with a heavier clear 
backing. Used to produce master art
work for thick-film patterns by scrib
ing and peeling away portions of the 
red layer. 

-S-

Screen printing - The basic thick
film deposition process in which the 
paste is squeezed through a fine mesh 
stencil screen to produce a prescribed 
pattern on a substrate. 

Semiconductor - A material 
whose conductive ability lies between 
that of a conductor and an insulator. 
The most common types are silicon 
and germanium. 

Sheet resistivity - The resistance of 
a unit area of printed and fired thick 
film or deposited thin-film material. 
Expressed in ohms per square per unit 
of film thickness. 

Sintering - The process of bond
ing metal or other powders by cold
pressing into the desired shape, then 
heating to form a strong cohesive 
body. 

Small scale integration (SSI) - I Cs 
containing fewer than 30 logic gates on 
a single chip. This typically translates 
to less than 100 devices on a single 
chip. 

Sputtering - Dislocation of sur
face atoms of a material bombarded 
by high-energy atomic particles. 

Substrates - The physical materi
al on which a microcircuit is fabricat
ed. Used primarily for mechanical 
support and insulating purposes. 
However, semiconductor and ferrite 
substrates may also provide useful 
electrical functions. For thick films, 
the substrate is usually high-purity 
alumina. 

Surface acoustic wave (SAW) -
An acoustic or vibrational propagat
ing wave localized to the surface of an 
oriented crystal. The propagation ve
locity of this wave is typically five or
ders of magnitude below that of an 
electromagnetic wave in free space. 
Can be used to form miniature delay 
lines or filters. 

-T-

Thermocompression bonding
The joining of two materials by the 
combined effects of heat and pressure. 
In making this bond, the first termi
nation is a ball bond while subsequent 
terminations of the same wire are 
stitch bonds. 

Thick film - The deposition of re
sistor, dielectric, or conductor pastes 
on a substrate by screen printing, then 
firing at elevated temperature to drive 
off the binder and sinter the solids. 
Typically the thickness of a single layer 
is 10 to 75 micrometers though it may 
be greater. 

Thick-film circuit - A microcircuit 
in which passive components of a ce
ramic/metal composition are formed 
on a ceramic substrate by successive 
screen printing and firing. Discrete ac
tive elements are attached separately. 

Thin film - A film deposited on a 
glass, ceramic, or semiconductor sub
strate to form conductors, insulators, 
capacitors, resistors, or other circuit 
components. Thin films typically 
range in thickness from 0.1 to 3 mi
crometers. 
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Thin-film circuit - A circuit in 
which the passive components and 
conductors are produced as films on 
a substrate by evaporation or sputter
ing. Active components may be simi
larly produced or mounted separately. 

Thixotropic - A property of a 
paste or liquid that describes its ability 
to flow more readily when agitated or 
sheared. Thixotropy of a paste is a 
necessary condition for screen ability 
in thick-film operations. 

Transistor - An active component 
of an electronic circuit consisting of a 
small block of semiconducting mate
rial to which at least three electrical 
contacts are made, usually two closely 
spaced rectifying contacts and one 
ohmic contact. It may be used as an 
amplifier, detector, or switch. 

Trimming - The process of cutting 
away a portion of a thick-film or thin
film resistor in order to increase its val
ue. Resistors can often be trimmed to 
within ± 0.1 percent of the desired val
ue. Cutting is performed with an air 
abrasive tool or a laser beam. The 
width of the cut is called the kerf. 

-u-

Ultrasonic bonding - A joining 
technique for wire and lead attach
ment that employs pressure plus an 
ultrasonically induced scrubbing ac
tion to form a molecular bond. 

-V-

Very-large-scale integration (VLSI) 
- ICs that contain 3000 or more log
ic gates on a single chip. This general
ly results in more than 100,000 devices 
on a single chip. 

Via - A conductive path typically 
made through a hole or opening in a 
dielectric layer used to connect con
ductor patterns on at least two levels 
of a multilevel board structure. 

-W-

Wafer - A thin slice of silicon con
taining as many as 1000 semiconduc
tor dice. These are separated by either 
scribing and breaking the wafer or by 
diamond sawing. 

Wafer probing - An electrical test 
of devices on the wafer, using tiny 
probes to make contact with the metal
lized pads on the die. 
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