




























































































































































INTEGRATED CIRCUIT PACKAGING 

Through-Hole-Mount Packages 

Number Lead/Pin Package Dimensions (in.) 
of Spacing Maximum Maximum Nominal Height 
Leads/Pins (in.) Length* Width* Above Board 

Plastic Dual In-Line Package 8 0.100 0.400 0.320 0.140 

14 0.100 0.810 0.320 0.140 
16 0.100 0.810 0.320 0.140 

18 0.100 0.920 0.320 0.140 
20 0.100 1.040 0.320 0.140 

22 Skinny 0.100 1.095 0.325 0.140 

24 0.100 1.270 0.615 0.140 
24 Skinny 0.100 1.265 0.325 0.140 
28 0.100 1.470 0.615 0.140 

28 Skinny 0.100 1.355 0.325 0.140 

32 0.100 1.650 0.610 0.140 
40 0.100 2.070 0.625 0.140 

48 0.100 2.450 0.625 0.140 

Ceramic Dual In-Line Package 16 Short 0.100 0.785 0.325 0.170 

16 0.100 0.815 0.325 0.170 

18 0.100 0.915 0.325 0.170 
20 0.100 1.015 0.325 0.170 

24 0.100 1.212 0.625 0.185 
28 0.100 1.412 0.625 0.185 

32 0.100 1.625 0.625 0.185 
40 0.100 2.020 0.625 0.185 
48 0.100 2.420 0.625 0.185 

Ceramic Pin 11x11 Arny 68 0.100 1.120 1.120 0.157 
Grid Array Packaging 12 x 12 Array 84 0.100 1.272 1.272 0.157 

11x11 Array 85 0.100 1.172 1.172 0.147 

13 x 13 Array 101 0.100 1.372 1.372 0.157 
120 0.100 1.372 1.372 0.157 
125 0.100 1.372 1.372 0.165 

14 x 14 Array 132 0.100 1.475 1.475 0.135 

13 x 13 Array 133 0.100 1.372 1.372 0.165 

145 0.100 1.372 1.372 0.165 
15 x 15 Array 149 0.100 1.576 1.576 0.157 

153 0.100 1.576 1.576 0.157 
224 0.100 1.576 1.576 0.165 

16 x 16 159 0.100 1.676 1.676 0.175 

175 0.100 1.676 1.676 0.160 
17 x 17 225 0.100 1.768 1.768 0.170 

19 x 19 280 0.100 1.918 1.918 0.160 

• Includes leads where applicable. 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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Through-Hole~Mount Packages (continued) 

Number Lead/Pin Package Dimensions (in.) 
of Spacing Maximum Maximum Nominal Height 
Leads/Pins (in.) Length* Width* Above Board 

Plastic, Multilayer 12 x 12 Array 104 0.100 1.890 1.185 0.145 
Pin Grid Array 

13 x 13 Array 104 0.100 1.373 1.373 0.155 
Package 

121 0.100 1.373 1.373 0.155 
14 x 14 Array 132 0.100 1.475 1.475 0.150 
12-12 A..,...,,...,...,. 122 A '1 IV'\ .. ")"""7'> 1.373 0.155 ..L..J A .L..J £l....l.i.a.y .LJJ V • .LVV i..;)I J 

15 x 15 Array 149 0.100 1.576 1.576 0.155 
16 x 16 Array 155 0.100 1.676 1.676 0.150 

159 0.100 1.676 1.676 0.150 
175 0.100 1.676 1.676 0.150 

17 x 17 Array 225 0.100 1.778 1.778 0.180 

18 x 18 Array 223 0.100 1.879 1.879 0.150 
20 x 20 Array 299 0.100 2.079 2.079 0.150 

• Includes leads where applicable. 

Surface-Mount Packages 

Number Lead/Pin Package Dimensions (in.) 
of Leads/ Spacing Maximum Maximum Nominal Height 
Pins (in.) Length* Width* Above Board 

Plastic, Small-Outline }-Lead 16 0.50 0.410 0.347 0.125 

20 0.50 0.510 0.347 0.125 

24 0.50 0.610 0.347 0.125 

28 0.50 0.710 0.347 0.125 

Plastic, Small-Outline 8 0.50 0.200 0.243 0.070 
}-Lead - Narrow Body 

14 0.50 0.348 0.243 0.070 
16 0.50 0.398 0.243 0.070 

Plastic, Small-Outline Thin Butt 28 0.50 0.710 0.300 0.070 

Plastic, Small-Outline 16 0.50 0.410 0.408 0.105 

Gull Wing 20 0.50 0.510 0.408 0.105 
28 0.50 0.710 0.408 0.105 

Plastic, Leaded Chip Carrier 20 0.50 0.352 0.352 0.180 

28 0.50 0.453 0.453 0.180 
44 0.50 0.653 0.653 0.180 

52 0.50 0.753 0.753 0.180 
68 0.50 0.954 0.954 0.200 

84 0.50 1.154 1.154 0.200 

100 0.50 1.345 1.345 0.200 

• Includes leads where applicable. 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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INTEGRATED CIRCUIT PACKAGING 

Surface-Mount Packages (continued) 

Number Lead/Pin Package Dimensions (in.) 
of Leads/ Spacing Maximum Maximum Nominal Height 
Pins (in.) Length* Width* Above Board 

Plastic, Quad Flat Pack QEDEC) 84 25.0 650.ot 650.ot 180.0 

100 25.0 750.0t 750.0t 180.0 
132 25.0 950.0t 950.0t 180.0 
164 25.0 1150.0t 1150.0t 180.0 

Plastic, Quad Flat Pack (EIAJ) 44 0.031 (0.80) 0.393 (10.00) 0.393 (10.00) 0.092 (2.35) 

QFP 80 0.031 (0.80) 0.551 (20.00) 0.551 (14.00) 0.129 (3.30) 

( ) = Dimensions in millimeters 100 0.025 (0.65) 0.551 (20.00) 0.551 (14.00) 0.129 (3.30) 
120 0.031 (0.80) 1.102 (28.00) 1.102 (28.00) 0.160 (4.07) 

160 0.025 (0.65) 1.102 (28.00) 1.102 (28.00) 0.160 (3.00) 

Plastic, Quad Flat Pack (EIAJ) 128 0.019 (0.50) 0.551 (20.00) 0.551 (14.00) 0.129 (3.75) 

SQFP 208 0.019 (0.50) 1.102 (28.00) 1.102 (28.00) 0.160 (3.75) 
( ) = Dimensions in millimeters 240 0.019 (0.50) 1.259 (32.00) 1.259 (32.00) 0.165 (3.75) 

304 0.019 (0.50) 1.574 (40.00) 1.574 (40.00) 0.177 (4.50) 

Quad Flat Pack (EIAJ) 48 0.019 (0.50) 0.275 (7.00) 0.275 (7.00) 63 (1.60) 

TQFP 64 0.019 (0.50) 0.393 (10.00) 0.393 (10.00) 63 (1.60) 

( ) = Dimensions in millimeters 100 0.019 (0.50) 0.551 (14.00) 0.551 (14.00) 63 (1.60) 

144 0.019 (0.50) 0.787 (20.00) 0.787 (20.00) 63 (1.60) 

176 0.019 (0.50) 0.944 (24.00) 0.944 (24.00) 63 (1.60) 

Leaded, Fine-Pitch, Ceramic Chip Carrier 132 0.025 1.140 1.140 0.118 

256 0.020 1.670 1.670 0.118 

Leadless, Ceramic Chip Carrier 16 0.050 0.256 0.256 0.100 

18 0.050 0.775 0.350 0.083 
24 0.050 0.410 0.410 0.100 

28 0.040 0.325 0.325 0.100 

30 0.050 0.730 0.350 0.083 

32 0.040 0.425 0.425 0.100 
48 0.040 0.566 0.566 0.100 

68 0.050 0.960 0.960 0.115 
100 0.050 1.365 1.365 0.115 

• Includes leads where applicable. 
t PQFP dimensions do not include bumpers. 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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CUSTOM MULTICHIP MODULES 

When your design calls for fully 
tested, functional subassemblies, 
choose AT&T's custom hybrid inte­
grated circuits. Multichip modules 
reduce the space needed by con­
ventional ICs; they fit into extra­
compact component designs, plus 
offer advantages in their ability to 
execute complex functions. That's 
like getting an ideal compromise 
between an ASIC and a circuit 
board. 

These custom multichip modules 
contain packaged or unpackaged 
integrated circuits and discrete or 
integrated passive devices, including 
optical components. They are sub­
strates, usually ceramic with thin­
film conductors, integral passive 
components such as resistors and 
capacitors, and appliqued compo­
nents. These integrated circuits are 
joined to their next higher level of 
interconnection with leads or pins, 
either through hole or surface 
mount. 

Features and Capabilities 
AT&T's multichip modules bring 
performance and flexibility to your 
design requirements. Some key fea­
tures include: 
Peiformance 

• High-stability resistor and 
capacitor technology with tight 
component tolerances, ratios, 
and tracking capabilities 

• Le";\ .. parasitics and contrvllcd 
impedances 

• Excellent thermal performance 
• High conductivity with copper 

or noble-metal conductor 
systems 

• Minimum propagation delay 
Flexibility 

• Efficient electronic packaging 
via interconnecting various IC 
technologies, such as MOS and 
bipolar, on one hybrid 

• Cost-effective, high-quality film 
components with standard or 
tailored values 

• Quick modification with mini­
mal production-schedule 
restraints 

• JEDEC-standard surface-mount 
formats available 

Modularity 
• Pretuned and tested modules 

to meet critical functional 
requirements 

• Pretested hybrid ICs improve 
system yields and reduce diag­
nostic and repair costs 

Take Advantage of AT& T's Custom 
Design Services 

When you have developed your 
circuit specifications, call our 
Multichip Module Design Engineers 
at 1-800-372-2447. They'll work 
with you to partition and develop a 
hybrid version of your circuit design 
to help ensure maximum benefit. 

Packaging Options 
Several physical packaging options 
exist for your hybrid IC. Standard 
SIPs and DIPs are often the most 
cost-effective solution, but options 
such as surface mount, leaded, and 
unleaded are also available. 

Advantages include secure environ­
mental, chemical, and mechanical 
protection w~ith the epoxy-based 
molded packaging material that en­
capsulates these ICs and conforms 
to JEDEC standards. You also get the 
benefit of standard design dimen­
sions compatible with standard au­
tomated handling and insertion ro­
botics. Surface-mount applications 
are among the many recommended 
uses for these ICs. 

Choose the POL YHIC for Multichip 
Applications 

The POLYHIC is a significant ad­
vancement in multichip technology. 
It combines the benefits of copper 
thin-film with a polymer process to 
produce conductor layers separated 
by an AT&T-patented polymer film. 
The result is a high-performance 
packaging medium which can ac­
commodate many more intercon­
nections than single-layer hybrids­
and does so within tight packaging 
requirements. 

POL YHIC packaging is suited for 
digital or analog designs that require 
high trace densities and/ or band­
widths of 2 GHz or greater. It's also 
ideal for data bus applications re­
quiring conductor lengths to be 
minimized, controlled, and consis­
tent to help ensure uniform delays. 

For additional information, call your 
AT&T Account Manager, or call 
1-800-372-2447. 
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CUSTOM PRINTED-CIRCUIT BOARDS AND BACKPLANES 

AT&T Microelectronics' high-den­
sity, multilayer printed-circuit boards 
(PC boards) offer high levels of pre­
cision and performance for applica­
tions up to 22 layers and standard 
line widths and spaces down to 
5 mils. 

Choose from conventional plated 
holes, or select buried microvias to 
rnn"PfVP '\llrf~rP ~t"P~ urhPn 11"1no 
-~-----. - ~-.._ ... ___ ---- ., ----- -----o 
surface-mount components exten­
sively. All PC boards are UL-ap­
proved, and meet both Bellcore and 
IPC specifications. In addition, 
they're thoroughly electrically tested 
and inspected before being shipped 
to you. 

AT&T Microelectronics' PC boards 
are custom double-sided rigid and 
multilayer and are available in these 
substrates: 
• FR4 
• BT (bismaleimide triazine) 
• Materials for lower dielectric 

constant applications 

Surface finishes include solder mask 
over bare copper with hot-air solder 
leveling, plus several alternative sol­
der masks. 

Standard high-density capabilities 
include line width and spacing to 
0.005 inches and drilled hole size to 
0.0135 inches with 0.025-inch lands 
on external layers. Most models are 
available in five days-quality-tested 
and ready for your system testing. 

AT&T's backplanes are available 
with your choice of components. 
'YIP nr111 ".lC::C::Pmh1P "'"111"' h",)rlr-nl-·u-.P 

.• - .• _._ --------·- J --· ---··!:"·----
design with connectors on standard 
or metric grids, with Fastech® or 
other pins, and with passive and/or 
active components. Large sizes up 
to 24 inches x 24 inches are avail­
able. All backplanes are electrically 
tested, including level III testing 
when active components are part of 
your design. 

Total quality control (TQC) and sta­
tistical process control (SPC) pro­
grams are combined with full electri­
cal testing to help produce reliable, 
defect-free boards. 

Personalized service from dedicated 
field engineers is available to all cus­
tomers who wish support in the 
early design phases through volume 
production. 

Additional features include: 
• Up to 22 layers for interconnec­

tion density 
• Surface-mount technology 
• Standard via, blind via, and 

buried microvia technologies 

For additional information, call your 
AT&T Account Manager, or call 
1-800-372-2447. 
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CONNECTORS 

Fastech Interconnection System 
The Fastech Integrated Packaging 
System consists of proven inter­
changeable hardware components 
that can provide a variety of packag­
ing arrangements. This provides de­
sign flexibility, cost reductions, and 
time savings for the user. This sys­
tem is a complete shelf assembly that 
supports both the circuit packs and 
the pin populated backplane. 
Fastech compatible plug-in power 
units are also available. This system 
features a wide selection of standard 
circuit pack sizes, and pinouts of 50 
to 400 I/Os per circuit pack connec­
tor. It also offers high reliability, sim­
plified assembly, and computer aids 
that provide automatic circuit routing 
and computer-generated documenta­
tion. Some other specific features of 
the Fastech system are shown below 

Circuit Pack Connectors 
• Can be used with single- or 

double-sided printed-wiring 
boards 

• Can be used with multilayered 
boards 

• Come in a wide range of standard 
sizes and I/Os 

• Provide keying capability 

Coax and Lightguide Modules 
• Permit mixing of standard pin and 

socket interconnections with 
high-performance coaxial or 
lightguide connections 

• Have three modules available: 
dual-coax, dual-fiber, and 
multifiber 

• Can have up to four modules 
attached to the circuit pack con­
nector 

Apparatus Mountings 
• Have circuit pack mounting cen­

ters on 1/4 inch multiples with 
1/2 inch minimum spacing 
between packs 

• Come in many different size ar­
rangements or single width 
shelves 

• Have snap-in card guides 

Backplanes 
• Use a wide variety of compliant 

section pins compatible with 
Fastech Packaging System con­
nectors on 0.125 inch grid 

• Have either hand or automatic 
wire wrap capability 

• Have up to three levels of se­
quencing available 

• Have shorting contacts available 
• Can use cable connectors 

Metral Interconnection System 
The Metral Interconnection System is 
a modular interconnection system on 
2 mm (0.079") centers. The basic 
building block module is 12 mm long 
and 4 rows wide (accommodating 
24 signal contacts) with 4 x 6, 4 x 12, 
4 x 24, and 4 x 48 module sizes avail­
able. It is designed to be stacked 
end-to-end on the card edge or 
backplane without loss of position. 
In addition to the signal modules, 
other modules can be integrated into 
the same form factor. 1/0 possibili­
ties include fiber-optic or coaxial 
ports. Eight-pin power modules fit 
into the same 12 mm form factor. The 
Metral Interconnection System is a 
reverse system with the pins on the 
backplane and the sockets on the 
circuit pack. 

Benefits 

• Maximum design flexibility 
• Full range of customer needs, 

allowing for easy integration of 
power, coaxial, and fiber modules 

• Increased density over DIN prod­
ucts while positioned as a true 
global standard 

• Industry-standard product provid­
ing multiple sources of supply and 
lower-cost solution 

• More I/Os per card 
• Reduced system cost 
• Compatibility with SMT and 

through hole 
• Enhanced electrical performance 

(shorter stub length, more 

grounds, less skew, and shorter 
electrical length) 

Features 

• Complete modular system 
• Complete interconnection system 

- Backplane/ circuit pack 
connectors 

- Cable connectors 
- Fiber-optic and coaxial 

connectors 
- Shielded (EMC) connectors 
- Power connectors 

• End-to-end stackability with no 
loss of position 

• Metric system based on 2 mm 
grid 

• Accepted IEEE Futurebus+ 
connector system 

• Surface-mount or through-hole 
configurations 

• 456 signal positions on a double­
high (6U) Eurocard or on a 10.50" 
(266. 7 mm) circuit pack 

• Compatible with Eurocard hard­
ware and 0.611 card-to-card 
spacing 

Low-Profile Insulation Displace­
ment Connectors (IDC) (963T) 

Features 
• 0.600" connector profile 

(front-to-back) 
• 0.125" contact spacing 
• 0.100" contact spacing in 

development 
• Stackable (side-to-side or 

end-to-end) 
• Field-repairable 
• Qualified for 28- through 

22-gauge solid conductor wire 
(qualification is planned for 
stranded wires) 

Paddleboard Connectors (982) 
The paddleboard backplane con­
nectors interface with the wiring 
side of a backplane pinfield. These 
connectors provide termination to 
discrete wires, ribbon cable, coaxial 
or triaxial cable, and various dis­
crete components. 
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CONNECTORS I 

Features 

• Flexibility to terminate both cable 
and discrete components on a 
paddle board 

• Available in a wide variety of 
sizes 

• Two connections per contact per­
mit daisy-chaining on the 
backplane 

• Strain-relief for wire and ribbon 
cable 

• Stackable side to side or end to 
end 

• Compatibility with full-body and 
end retainers 

• Connectors are ultrasonically 
bonded to the printed-circuit 
board (paddleboard) 

Coaxial Backplane Connectors 
(9821) 
9821-type coaxial connectors are 
similar to 982-type paddleboard 
connectors but are equipped with 
special ferrules to permit termina­
tion of subminiature coaxial cable 
(approximately 0.090" or 0.120" 
diameter). 

Features 

• Terminates multiple coaxial 
cables to the wiring side of 
backplanes 

• Provides for a variety of cable 
routing directions 

• Solder and ferrules used for 
highly reliable coaxial termination 

Edgecard Connectors 
AT&T Microelectronics manufac­
tures two types of edgecard, one­
piece, printed-circuit connectors. 
They were developed to be used 
with the TRANSP AC hardware used 
in digital transmission systems. The 
edgecard connectors mate with pre­
cious metal-plated fingers on a 
printed-circuit board. The contacts 
are on either 0.125" spacing (single­
density) or 0.0625" spacing (double­
density). Several sizes are available 
with up to 198 contacts per connector. 
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KS-21479 Single-Density Edgecard 
Connectors (SOE 1203 Series) 

Features 

• All contacts are individually 
replaceable 

• Cost-effective connector for 1/0 
needs ::;100 

• Shorting-contact feature 
• Sequencing capability 
• Terminals available for solder­

less wrap and connectorization 
• Designed to mate with 0.06211 

thick printed-circuit boards with 
gold-plated fingers 

KS-22766 Double-Density 
Edgecard Connector (DDS 1200 
Series) 

Features 

• Provides for higher-density 
edgecard applications 

• From 50 to 198 I/Os 
• Shorting contacts 
• All contacts are individually 

replaceable 
• Provides for wire-wrap and 

connectorization applications 

Optical Connectors 
Dual-Fiber Module Connectors 
(9638A/B) 
The Dual-Fiber Modular Connector 
is attached to the printed-circuit 
board with two self-threading 
screws into mounting ears that in­
terlock with the adjacent 963CM or 
other module. The optical contacts 
and their accompanying fibers are 
inserted into the 9638A after all sol­
dering operations on the printed­
circuit board and 963CM are com­
pleted. The 9638B is attached to the 
backplane by using the snap-fit 
pegs provided. 

Features 

• Up to two optical connections 
per module 

• Fibers can be inserted or re­
moved regardless of whether the 
connector is in its mated or un­
mated condition 

• Built-in alignment system 

Panel-Mount Multif iber Array 
Connector (MAC) (96308) 

Features 

• Automatic alignment and connec­
tion of up to 18 fibers 

• Molded from flame-retardant 
plastics 

• Snap-fit assembly 
• Protects exposed fiber ends when 

connectors are unmated 
• Can be mounted on any wall 

between 0.030" and 0.100" thick 
• Comes with a strain-relief/bend­

radius limiter 

Multifiber Array Connector (MACll) 
(9630) 
The 9633 Multifiber Array Connector 
(MACH) Product Family can be used 
for circuit pack to backplane or 
panel mount interconnection. 
When used with circuit packs in a 
Fastech system, the minimum board 
spacing is 0.75 inches. These con­
nectors allow the interconnection of 
between 2 and 18 optical fibers. 
The circuit pack version is available 
in two designs: one is a stand-alone 
connector, the other is a modular 
connector. The modular version 
interlocks with other optical or elec­
trical modules to provide a variety of 
interconnection options at the board 
edge. 

MACH connectors can be used to 
interconnect fiber with an outside 
diameter of between 120 µm mini­
mum and 170 µm maximum. 
When 62.5/125 µm, multimode 
fiber is used with 0.87 µm wave-
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length and short launch and receive 
conditions, average loss is less than 
0.5 dB. When 8.3/125µm, single­
mode fiber is used with l.3µm 
wavelength, average loss is less 
than 0.7 dB. Index matching fluid 
is not used with the MACH connec­
tor. 

Features 
• Capable of integrati..~g up tG 18 

discrete fibers 
• Compact size: 0.5" x 0.611 x 2.26" 
• Less than 0.6 dB average loss 

using 50/125 µm fiber 
• Constructed by using corrosion­

resistant metals and flame-retar­
dant plastics 

Smart Optical Connector (SOC) 
The AT&T Smart Optical Connector 
(SOC) is a fiber-optic connector sub­
system that provides optical driving 
and receiving function for cabinet­
level custom applications. The de­
vice contains optical transmitter and 
receiver components and uses cabi­
net-supplied 5 V power and ground 
connections through the miniature 
ribbon connector. The transmitter 
and receiver are compatible with 

62.5/125 µm and 50/125 µm multi­
mode fiber. The positioning of the 
S1® Lightguide Cable Connectors 
can be changed for those applica­
tions requiring a different fiber 
routing. 

Features 
• Bit rate of 1 Mbit/s to 50 Mbits/s, 

NRZ 
• LED t..ransrr.J.tter: 875 F"TI er 

1300 µm wavelength 
• PIN receiver: 875 µm or 1300 µm 

wavelength 
• 62.5/125 µm, multimode optical 

fiber as standard 
• Link distances of up to 2 km 
• Bit-error rate no greater than 10 
• EMI/RFI-shielded package 
• TTL compatible 
• 25-pair, miniature ribbon electri 

cal connector and ST Lightguide 
Cable Connectors 

• Multicabinet interface 

Centronic Surface-Mount Parallel 
Port Connector (1204-Type) 
The 1204-Type Centronic connector 
can solve many of the most com­
mon assembly problems and make 
an all-SMT possible. It mates with 

industry-standard 36 contact ribbon 
plugs. Some of the problems solved 
by the 1204-Type connector in­
clude: the elimination of high mat­
ing force of cables, assurance of no 
missing bail locks, and compatibility 
with badly bowed PCBs. 

Features 
• True surface-mount design 
• PJght angle, 36-contact receptacle 
• Captive bail locks remain secure 
• Solder-plated lead tips ensure 

good solderability 
• Preloaded leads to accommodate 

PCB warp 
• Compliant leads for high reliabil­

ity solder joints 
• Solder joints accessible for 

inspection 
• Consistent low insertion force of 

cable connector 
• Alignment pegs ensure accurate 

location 
• Corrosion-resistant stainless shell 
• Panel mountable 
• Stand-offs (0.20 in.) for easy flux 

cleaning 

For additional information, call your 
AT&T Account Manager, or call 
1-800-372-2447. 
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SILICON MATERIALS AND PROCESSING 

Microinterconnect Multichip 
Module (MCM) Substrates 
AT&T has developed silicon MCM 
substrates for low-power, high-den­
sity interconnect applications. 
These module substrates can accom­
modate microsurface mount flip­
chip bonded ICs and may include 
built-in resistors and capacitors. The 
substrates feature aluminum metalli­
zation of up to three iayers wnh 
polyimide dielectric. The use of Al­
Ti-Ni-Au top metallization allows 
high-quality solder bumping for flip­
chip applications. The use of stan­
dard silicon wafer processing tech­
nology provides high-quality, high­
density substrates at a relatively low 
cost. Typical specifications for 
AT&T silicon MCM substrates are 
shown in the following tables. 

Table 1. Typical Silicon MCM 
Substrate Specifications (Other 
specifications can be supplied to 
meet customer-specific needs.) 

Interconnect Only: 
Substrate: 
Material 
Orientation 
Min. Resistivity 
Thickness 

Polished silicon 
<100> or <111> 
0.008.Q-cm 
'1A......,..;1 ,.....::' ~!1 
.LV .1.UJ.1-~_J 111.11 

Max. No. of 
Conducting Layers 2 
Min. Aluminum 
Linewidth 10 µm 
Max. Substrate Size -1 cm square 
Polyimide Properties: 
Dielectric Constant 2.9 
Dielectric Isolation -200 V 

Table 2. Typical Silicon MCM Substrate Specifications 
(Other specifications can be supplied to meet customer-specific needs.) 

Passive: 
Substrate: 

Material Polished silicon 

Orientation <100> or <111> 

Min. Resistivity 0.008 .Q-cm 

Thickness 10 mil-25 mil 

Max. No. of Conducting Layers 2 

Min. Aluminum Linewidth lOµm 
Max. Substrate Size -1 cm square 

Polyimide Properties: 
Dielectric Constant 2.9 
Dielectric Isolation -200 v 
Capacitors: 
Specific Capacitance 33 nF/cm2 
Range 10 pF-10 nF 
Tolerance ±10% 
Max. Voltage 40V 
Resistors: 
Range 1.Q-500 k.Q 

Tolerance ±10% 
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SILICON MATERIALS AND PROCESSING 

Table 3. Typical Silicon MCM Substrate Specifications 
(Other specifications can be supplied to meet customer-specific needs.) 

Active: 
Substrate: 

Material Polished silicon 

Orientation <100> or <111> 

Min. Resistivity 0.0080.-cm 

Thickness 10 mil-25 mil 
Max. No. of Conducting Layers 2 

Min. Aluminum Linewidth lOµm 

Max. Substrate Size -1 cm square 

Polyimide Properties: 
Dielectric Constant 2.9 
Dielectric Isolation -200V 

Transistors: 
Max. Blocking Voltage 25 v 
Max. Current (le) 200mA 
Gain-NPN 30-50 
Gain-PNP 5-10 
Typical Oper. Voltage 5V 

Capacitors: 
Specific Capacitance 33 nF/cm.2 

Range 10 pF-10 nF 
Tolerance ±10% 
Max. Voltage 40V 
Resistors: 
Range 1 Q-500kn 

Tolerance ±10% 
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Custom Silicon Epitaxial Wafers 

EPI 

AT&T has developed silicon epi­
taxial processes specifically de­
signed for discrete-power MOSFET 
transistor/diode technologies as well 
as for high-density, silicon-gate 
CMOS and NMOS technologies. 
AT&T can provide NIN+, NIP, PIP+, 
or PIN epitaxial wafers. These wa­
fer designs are based on manufac­
turing experience that has tailored 
wafer properties to chip yields. 
Silicon epitaxial wafers are pro­
cessed in a Class 10 clean room, 
which is equipped with a state-of­
the-art, electropolished, stainless­
steel gas distribution system. Wafers 
processed in this area are routinely 
supplied to established AT&T pro­
duction lines and OEM customers. 
From substrates to epitaxial deposi­
tion and testing, special emphasis 
has been placed on developing a 
technology to enhance wafer at­
tributes, such as micro-perfection 
and wafer purity. AT&T can provide 
complete silicon-materials technol­
ogy from one source. Typical speci­
fications for AT&T discrete epitaxial 
wafers are shown in Table 1. 

Features 

• Epitaxial processing for wafer 
diameters from 2 in. to 150 mm 

• User-engineered silicon 
• Intrinsic/ extrinsic gettering 



Custom Silicon Processing & 
Packaging 

Foundry 

AT&T offers silicon processing spe­
cifically designed to support cus­
tomer product/process development 
and production. 

These customer-specified designs 
are processed in a Class 100 clean 
room, with fully equipped state-of­
the-art wafer fab facilities. Applica­
tions processed in this area are rou­
tinely supplied to production lines 
and OEM customers for niche mar­
kets and nontraditional silicon­
based products in addition to our 
traditional business of manufactur­
ing discrete semiconductor compo-

Table 1. Typical Specifications 

nents for AT&T products. Our pro­
duction efforts are supported by on­
site advanced analytical capabilities 
(i.e., EBIC, SEM, Auger, X-ray, spec­
troscopy) in our failure mode analy­
sis and surface analysis laboratories. 
AT&T can provide complete silicon 
processing technology. 

PackaP.inf!. 

AT&T provides component assem­
bly and test manufacturing for SOT-
23, SOT-143, T0-18, T0-92, T0-220, 
D0-15, and D0-35 packages. Capa­
bilities include die handling, bond­
ing, encapsulation, and testing. 
These packages are tailored for 
niche applications customized to 
meet your specific needs. 

(Other specifications can be supplied to meet customer-specific needs.) 

Epitaxial Layer: 

Type 

Resistivity 

Layer Thickness 

Flatness 
Surface Inspection 
Methods 

Substrate: 

Specifications 
Diameter 

P-type 

N-type 
0.05 n-cm-100 n-cm 
Gradient @ 6 mm dependent upon substrate concentration, backseal, 

and dopant type 
2µm-150µm 
Gradient @ 6 mm <±5% 
Tailored to meet customer needs 
Laser: Estek Wafer Inspection System (WIS) 
Bright-light 

Interference contrast microscope 
Selective etching 

Provided per customer requirements to semistandards 

2 in. to 150 mm 
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LIGHTWAVE PRODUCTS 

AT&T Microelectronics is the world's 
largest supplier of components and 
subsystems for fiber-optic communi­
cations. AT&T Lightwave addresses 
the telecommunications and data 
communications markets, supplying 
a range of lasers, light-emitting di­
odes (LED), PIN photodiodes, and 
avalanche photodetectors (APD), as 
well as integrated transmitters and 
receivers. 

(IEEE802.3/10Base-F/FOIRL). Com­
pact, extremely reliable data links 
are available for applications rang­
ing from 10 Mbits/s to 300 Mbits/s. 

AT&T has a long history of supply­
ing state-of-the-art products for the 
telecommunications market. Appli­
cations range from Fiber-to-the­
Home (FTTH), to SONET, to 
2.5 Gbits/s long-haul transmission, 
ro undersea. 

In the data communications market, 
AT&T is extremely active in leading 
industry standards such as Fiber Dis­
tributed Data Interface (ANSI 
X3T9.5), Fibre Channel (ANSI 
X3T9.3), and Fiber Optic Ethernet 

For these applications, AT&T is of­
fering laser and detector compo­
nents, transmitters, receivers, lithium 
niobate modulators, and advanced 
technology erbium-doped fiber am­
plifiers. 

Components 

Device Type Part No. Description Application 
Modulators 2112AA 1.3 µm 4 GHz bandwidth High-speed telecommu-

2113AA 1.3 µm 8 GHz bandwidth nications, analog CATV, 
2122AA 1.55 µm 4 GHz bandwidth SONET OC-64 
2123AA 1.55 µm 8 GHz bandwidth Analog & digital cellular 
2124AA 1.55 µm 16 GHz bandwidth communications 
2125A 1.55 µm 8 GHz bandwidth 
2126A 1.3 µm 12 GHz bandwidth 
2223AA 1.3 µm 8 GHz bandwidth 

dual output 

Photodetectors 
InGaAs APDs 126A Ceramic Carrier 1.5 Gbits/s High-speed communi-

1.5 GHz typical bandwidth cations, high-speed 
126B Ceramic Carrier 2.5 Gbits/s analog transmissions 

2.0 GHz typical bandwidth Submarine cable com-
126C Ceramic Carrier 2.5 Gbits/s munication systems 

3.0 GHz typical bandwidth 

127A Industry std. pkg. 1.5 Gbits/s High-speed communi-
1.5 GHz Biconic Connector cations, high-speed 

127Al Industry std. pkg. 1.5 Gbits/s analog transmissions 
1.5 GHz FC-PC Connector Submarine cable com-

127B Industry std. pkg. 2.5 Gbits/s munication systems 
2.0 GHz Biconic Connector 

127Bl Industry std. pkg. 2.5 Gbits/s 
2.0 GHz FC-PC Connector 

127C Industry std. pkg. 2.5 Gbits/s 
2.0 GHz Biconic Connector 

127Cl Industry std. pkg. 2.5 Gbits/s 
3.0 GHz FC-PC Connector 

AT&T is also a leading player in the 
CATV and emerging Microcellular 
markets. AT&T's systems-level testing 
allows customers to repurchase fully 
characterized devices. Testing in­
cludes NTSC, PAL, and cellular fre­
quency plans. 

In addition to leading-edge products, 
AT & T Lightwave brings years of ex­
perience to the photonics industry. 
Drawmg on the strength of Beil 
Laboratories, we offer outstanding 
technical support. With our large 
commitment to fiber optics, AT&T 
will enable you to take advantage of 
leading-edge products that enable 
you to get to the market sooner. 

Features Lit. 
Uses LiNb03 technology DS 
CZ-cut), DS 
Excellent linearity for DS 
analog applications, DS 
Configurable to DS 
customer specifications DS 

DS 
DS 

Compatible with industry DS 
standard ceramic carriers 

DS 

DS 

Suitable for use in harsh DS 
environments 
High coupling stability DS 

DS 

DS 

DS 

DS 
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LIGHTWAVE PRODUCTS 

Components (continued) 

Device Type Part No. Description Application Features Lit. 
Photodetectors (continued) 
InGaAs PIN 131A DGTL 8-lead DIP SM Pigtail FITL, Analog CA TV Low-cost, wide operating DS 

131B DGTL 8-lead DIP MM Pigtail temperature range DS 
131D Analog 8-lead DIP SM Rotary Wide bandwidth: > 1 GHz DS 

mechanical splice High optical coupling 
131E Analog 8-lead DIP no connector stability DS 
131G Analog 8-lead DIP SM Rotary DS 

mechanical splice 
131H Analog 3-lead pkg. SM Connector DS 
131] Analog 3-lead pkg. SM Connector DS 
131K Digital 3-lead pkg. SM Rotary DS 

mechanical splice 
131L Analog 8-lead DIP SM Rotary DS 

mechanical splice 
131N Digital 8-lead DIP SM Rotary DS 

mechanical splice 
131P Analog 8-lead DIP SM FC/ APC DS 

Connector 
131R Analog 8-lead DIP SM FC/PC DS 

Connector 
131S Analog 8-lead DIP SM FC! APC DS 

Connector 
131T Analog 8-lead DIP SM FC/PC 

Connector 

InGaAs PIN 137D FC Receptacle, 3 leads MANs, LAN, SM FDDI, High responsivity, DS 
1.1 µm-1.6 µm SONET, ISDN low capacitance, 

137F STReceptacle, 3 leads low dark current DS 
1.1 µm-1.6 µm 

137G SC Receptacle, 3 leads DS 
1.1 µm-1.6 µm 

Laser Modules 
Fabry-Perot 237C 1.3 µm, FC Receptacle MANs, LAN, SM FDDI, No thermoelectric cooler, DS 
multi- SONET, ISDN SONET, ISDN compact, hermetically 
frequency 237F 1.3 µm, ST Receptacle sealed active components DS 

237G 1.3 µm, SC Receptacle DS 

Fabry-Perot 245C 1.3 µm pigtail with FC MANs, LAN, SM FDDI, No thermoelectric cooler, DS 
multi- Connector SONET, ISDN compact, hermetically 
frequency 245D 1.3 µm pigtail with ST sealed active components DS 

Connector 
245F 1.3 µm pigtail with DIN DS 

Connector 
245G 1.3 µm pigtail with SC DS 

Connector 

Digital Dist- 246M 1.3 µm 14-pin butterfly package, SONET OC-12/48, Internal isolator, compact DS 
ributed Feed- 2.5 Gbits/s long-haul & lightweight, epoxy-free, 
back hermetic package 

246N 1.55 µm 14-pin butterfly package, DS 

2.5 Gbits/s 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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Laser Subsystems 
Device Type Part No. Description Application Features Lit. 

Transmitters 
1.3µm 1227C 200 Mbits/s, -5 dBm, FC-PC SONET OC3 or OC-12 20-pin DIP package with DS 
Fabry-Perot Connector single-mode FDDI pigtail, no thermoelectric 

1227D 650 Mbits/s, -5 dBm, FC-PC cooler required DS 
Connector 

1227E 200 Mbits/s, -8 dBm, FC-PC DS 
Connector 

1227F ?on Mha.,/., -s:! rlRm Pr-Pr DS _>J.._.. .................. ......,,, ..... , ....... _..__ ......... , .... - .... -
Connector 

1227G 650 Mbits/s, -8 dBm, FC-PC DS 
Connector 

1227H 200 Mbits/s, -11 dBm, FC-PC DS 
Connector 

1227] 200 Mbits/s, -5 dBm,ST DS 
Connector 

1227K 650 Mbits/s, -5 dBm, ST DS 
Connector 

1227L 200 Mbits/ s, -8 dBm, ST DS 
Connector 

1227M 200 Mbits/ s, -8 dBm, ST DS 
Connector 

1227N 650 Mbits/s, -8 dBm, ST DS 
Connector 

1227P 200 Mbits/s, -11 dBm,ST DS 
1227EB Evaluation Board for 1227 DS 

transmitter 

1.3µm 1235FF Transmitter, 650 Mbits/s with SO NET ac-coupled DS 
Fabry-Perot heat sink 

1.3µm 1237C 200 Mbits/s, -5 dBm, FC-PC SONET OC-1, OC-3, or Receptacled, 20-pin DIP DS 
Fabry-Perot Connector single-mode FDDI No thermoelectric cooler 

1237E 200 Mbits/s, -8 dBm, FC-PC required DS 
Connector 

1237H 200 Mbits/s, -11 dBm, FC-PC DS 
Connector 

1237J 200 Mbits/s, -5 dBm, ST DS 
Connector 

1237L 200 Mbits/ s, -8 dBm, ST DS 
Connector 

1237P 200 Mbits/ s, -11 dBm, ST DS 
Connector 

1237T 200 Mbits/s, -11 dBm, FC-PC DS 
Connector 

1237W 200 Mbits/s, -11 dBm, ST DS 
Connector 

High-Speed 1238A 1062.5 Mbits/s, -8 dBm, SM-Pigtail Fibre channel, SO NET, Space-saving, self- DS 
1.3 µm 1238B meets sonet mask only not Serial HIPPI contained 20-pin DIP, DS 
Fabry-Perot Fibre channel mask No thermoelectric cooler 

1238EB Eval. Board for 1238 transmitter required DS 
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LIGHTWAVE PRODUCTS 1' 

Laser Subsystems (continued) 

Device Type Part No. Description 

Receivers 
InGaAs APD 1306CC 1.7 Gbits/s, SM STConnector 

InGaAs APD 1306G2 2.5 Gbits/s, SM-Pigtail FC-PC 
Connector 

InGaAs PIN 

1306G3 2.5 Gbits/s, SM-Pigtail ST 
Connector 

1310C InGaAs PIN, 155 Mbits/s, MM 
FC-PC Connector 

13100 InGaAs PIN, 622 Mbits/s, MM 
FC-PC Connector 

1310E InGaAs PIN, 155 Mbits/s, MM 
FC-PC Connector 

1310F InGaAs PIN, 622 Mbits/s, MM 
FC-PC Connector 

1310] InGaAs PIN, 52 Mbits/s, MM 
FC-PC Connector 

1310K InGaAs PIN, 52 Mbits/s, MM 
FC-PC Connector 

1310L InGaAs PIN, 155 Mbits/s, MM 
FC-PC Connector 

1310M InGaAs PIN, 622 Mbits/s, MM 
FC-PC Connector 

1310N InGaAs PIN, 266 Mbits/s, MM 
FC-PC Connector 

1310P InGaAs PIN, 155 Mbits/s, MM 
FC-PC Connector 

1310R InGaAs PIN, 52 Mbits/s, MM 
FC-PC Connector 

1310S InGaAs PIN, 52 Mbits/s, MM 
ST Connector 

Application 

Long-haul telecommu­
nications, SONET 
OC-12, OC-24, or OC-48 

Digital telecommuni­
cations, SONET up to 
OC-48 

SONET OCl or OC3, 
medium to high-speed 
data communications 

1310EB Evaluation Board for 1310 Receiver 

InGaAs APD 1313C 622 Mbits/s, l.3µm & l.5µm 

GeAPD 1313K Ge APD, 622 Mbits/s, l.3µm 
FC-PC Connector 

1313L Ge APD, 622 Mbits/s, l.3µm 
ST Connector 

High-Speed 1318A 1062.5 Mbits/s 
InGaAs PIN Multimode pigtail 

1318E Evaluation Board 

InGaAs APD 1319B 2.5 Gbits/s, SM FC-PC Connector 
1319C 2.5 Gbits/s, SM STConnector 

Optical Amplifiers & Components 
Fiber 1702CA Pout, 6 dBm ST Connector 
Amplifier 1702CB Pout, 8 dBm ST Connector 

1702CC Pout, 10 dBmSTConnector 
1702CD Pout, 11 dBm ST Connector 
1702DA Pout, 6 dBm FC-PC Connector 
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SONET OC-12 

SONET OC-12 

Fibre channel, 
SO NET 

SONET OC-48, line 
terminal equipment, 
high-speed networks 

Amplifiers for repeaters, 
power boosters, preamps, 
benchtop models avail­
able as well as thin 
pack, Compact, low 

Features Lit. 

GaAs preamplifier, analog DS 
output 

GaAs preamplifier, wide DS 
dynamic range 

Pigtailed, 20-pin DIP, 
compact hermetic package 

Full regenerator 

Full regenerator 

Connectorized, 20-pin DIP 

GaAs preamplifier, 
compact butterfly package 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 

DS 
DS 

DS 
DS 
DS 
DS 
DS 



Laser Subsystems (continued) 

Device Type Part No. Description Application Features Lit. 

Optical Amplifiers & Components (continued) 
1702DB Pout, 8 dBm FC-PC Connector profile models, span dis- DS 
1702DC Pout, 10 dBm FC-PC Connector tances to 180 km, micro- DS 
1702DD Pout, 11 dBm FC-PC Connector processor based alarm DS 
1702FB Pout, 8 dBm Pigtail Connector DS 
1702FC Pout, 10 dBm Pigtail Connector DS 
1706CJ Pout, 11.5 dBm ST Connector DS 
1706CK Pout, 13.5 dBmSTConnector DS 
1706CQ Pout, 15.5 dBmSTConnector DS 
1706CS Pout, 14.5 dBmSTConnector DS 
1706DJ Pout, 11.5 dBm FC-PC Connector DS 
1706DK Pout, 13.5 dBm FC-PC Connector DS 
1706DQ Pout, 15.5 dBm FC-PC Connector DS 
1706DS Pout, 14.5 dBm FC-PC Connector DS 
1706FK Pout, 13.5 dBm SM Pigtail Connector DS 
1706FQ Pout, 15.5 dBm Pigtail Connector DS 
1706FS Pout, 14.5 dBm FC Pigtail Connector DS 
1711CH Pout, 10.5 dBm SMSTConnector DS 
1711CP Pout, 13.5 dBm SMSTConnector DS 
1711CQ Pout, 16.5 dBm SMSTConnector DS 

In-Line 26B 1.54 µm wavelength Fiber amplifiers, Polarization indepen- DS 
Optical polarization dep. Long-distance dent, small, lightweight 
Isolators loss 0.3 dB high-bit rate systems, 

26Bl 1.54 µm wavelength Test equipment, DS 
polarization dep. 
loss 0.2 dB Fiber lasers 

26B2 1.54 µm wavelength DS 
polarization dep. 
loss 0.15 dB 

26B3 1.54 µm wavelength DS 
polarization dep. 
loss 0.1 dB 

Isolators 32A 1.3 µm isol. (typ) 40 dB Digital communications, Small size, tilted optical DS 
32B 1.55 µm isol. (typ) 40 dB analog CATV surfaces, large angular DS 

Isolated laser packages acceptance 

Pump Lasers 
Constant 250A 20 mW-30 mW output power Erbium-doped fiber Field-proven packaging DS 
Wave 250B 30 mW-40 mW output power amplifier systems technology 15-pin, DS 
Source 250C 40 mW-50 mW output power hermetic, ceramic SIP IN DS 
1.48 µm 250D 50 mW--60 mW output power GaAsP /lnP CMBH chip DS 
Wavelength 

255A 20 mW-30 mW output power Erbium-doped fiber Field-proven packaging DS 
255B 30 mW-40 mW output power amplifier systems technology 14-pin, DS 
255C 40 mW-50 mW output power butterfly package, DS 
255D 50 mW--60 mW output power GaAsP /lnP CMBH chip DS 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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LED Subsystems 

Device Type Part No. Description Application Features lit. 

Optical Data links 
ODL50 1252E Transmitter, long wavelength, Switching, Stereos Industry-standard 1N,DS, 

16-pin, STConnector TfL input/output AP 
1252P Transmitter, short wavelength, 1N,DS, 

16-pin, STConnector AP 
1352E Receiver, long wavelength, 1N,DS, 

16-pin, STConnector AP 
1352P Receiver, short wavelength, 1N,DS, 

16-pin, STConnector AP 

ODL 50 II 1261AAC Transmitter, up to 50 Mbits/s, Token ring, lOBase-F Low-cost, lightweight DS 
16-pin, STConnector pkg., industry-standard 

1361AAC Receiver, up to 50 Mbits/s, 16-bit, TfL level interface DS 
ST Connector 

ODL 70 II 1261ACD Transmitter, up to 70 Mbits/s, FTTII (POTs), Low-cost, lightweight DS, 1N 
16-pin, STConnector switching pkg. 

1361ACD Receiver, up to 70 Mbits/s, DS, 1N 
16-pin, STConnector 

ODL 125 1252U Transmitter, up to 126 Mbits/s, FDDI, SONET OC-3 FDDI Compatible data DS, 1N 
FDDI, 16-pin, STConnector link 

1352AA Receiver, up to 125 Mbits/s, DS, 1N 
FDDI, 16-pin, STConnector 

ODL 125 II 1261BCE Transmitter, up to 125 Mbits/s, FDDI, SONET OC-3 Low-cost FDDI data DS, 1N 
FDDI, 16-pin, STConnector link, lightweight pkg. 

1361BCE Receiver, up to 125 Mbits/s, DS, 1N 
FDDI, 16-pin, STConnector 

ODL 125 FC 1260A Transmitter, up to 125 Mbits/s, Pt. to pt. interconnect, High reliability MTBF DS 
16-pin, FC Connector mainframe-peripheral, > 1 x 10 6 hours, lOOK 

1360A Receiver, up to 125 Mbits/s, switching, SONET ECL logic cells DS 
16-pin, FC Connector 

ODL 200 1252] Transmitter, up to 200 Mbits/s, Fibre channel, pt. to Multisourced package DS, 
ST Connector, ±4.5 V power pt. interconnects, industry-standard 16-pin 1N 
supply main-frame-peripheral footprint, rugged 

1252N Transmitter, up to 200 Mbits/s, package DS, 
ST Connector, ±5 V power 1N 
supply 

1352] Receiver, optical sensitivity DS, 
-36 dBmSTConnector, +5 V 1N 
power supply 

1352N Receiver, optical sensitivity DS, 
-38 dBmSTConnector, -5 V 1N 
power supply 
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LED Subsystems (continued) 

Device Type Part No. Description Application Features Lit. 
Transceivers 
ES CON 1401BA Pin length 0.98" Pt. to pt. interconnects, IBM-ESCON compatible DS 

improved reliability mainframe-peripheral, transceiver 
1401BB Pin length 1. 70" fibre channel, ESCON DS 

improved reliability systems 

FDDI 1402UA FDDI Transceiver A-keyed Local area networked FDDI compliant DS 
1402UB FDDI Transceiver B-keyed pt. to pt. communica- transceiver, field keyable DS 
1 /.('\""'\TT1' tr nT""'\~T "T"_ ..... _ ............. .: ............ _ 1'/f 1-...-.. ....... .-..-1 .. .: ....... _ ... ..... \... ..... -- ...... 1 ................... _....1 ..... _.., -1 .... - .:_-t ......... +_ ........ + ..... -.-1 ..... -.-1 DS .J.'±V~LHV.1 J."LJLJ.l lld.11..'.'.)\...C:J.VCl iv1-n..c:yc::u UUlL:> \...lJ.a.lU.lCJ CA.LC:.UU.t;.1.".:J p1uo, HlU.ULlLJ.Y l)La1.1U.d..1U 

1402US FDDI Transceiver S-keyed 2 x 11 pinout typical DS 
14020 FDDI Transceiver unkeyed link spans of 3 km DS 

Low-Cost 1408A Low-cost FDDI Transceiver Single-attached stations Conforms to multisourc- DS 
FDDI link budget 11 dB ed 9-pin SIP configura-

1408B Low-cost FDDI Transceiver tion, compact lightweight DS 
link budget 7 dB package 

Fibre 1409A ODL 200 Fibre Channel High-speed data switch- Speed selectable 266 DS 
Channel Board ing, proprietary point to Mbits/s or 133 Mbits/s 
Board point links operation DS 

Plug in compatible with 

with IBM and HP OLC 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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HIGH-FREQUENCY PRODUCTS (FOR LIGHTWAVE APPLICATIONS) 

The high-frequency GaAs ICs listed 
here, with the associated evaluation 
fixtures, were introduced in 1990. 
They were designed for SONET 
compatibility at the OC-48 data rate 
of 2.5 Gbits/s. These devices have 
now been in production for over 
two years. 

Data sheets and a color video for all 
products listed are available by call­
ing (215) 939-6603. 

rates up to 5 Gbits/s. The Clock and 
Data Regenerator is offered in the 
same package and has the same 
high functionality as the existing 

Two new products for 1994 are the 
Clock and Data Regenerator and 
Limiting Amplifier, operating at data 

LG 1600AXD. The Limiting Amplifier 
has a bandwidth of 3 GHz and a 
gain of 35 dB. 

Customer requests have resulted in 
clock and data regenerators at sev­
eral standard OC rates and can be 
factory tuned to any data rate from 
450 Mbits/s to 3.0 Gbits/s for those 
special needs. Fixed transimpedance 
amplifiers are now available at four 
standard OC data rates from 

Block Diagram of a Fiber-Optic Regenerator 

622 Mbits/s to 2.5 Gbits/s. 

SAW-Based 
Solution 

001640 LG1508 LG1824 LG1806 LG1802 

LG1606 Two new products for 1993 are the 
4:1 MUX and 1:4 DEMUX. These 
two products, added to the existing 
2.5 Gbits/s products, complete the 
chip set for fiber-optic regeneration. 

001640 LG1508 LG1824 LG1605 LG1600 

PLL 
Solution 

High-Frequency Products 

Part No. Description Type 
DG1640ABW 4:1 Multiplexer 44-lead package 
DG1641ABW 1:4 Demultiplexer 44-lead package 

Data Rate 
2488 Mbits/s 
2488 Mbits/s 

DG11541 

0011541 

ClockOut 

Literature 
DS 
DS 

HG1210AXA Transimpedance Amplifier Hybrid Var. to 2488 Mbits/s DS 
LG 1600AXD2488 Clock and Data Regenerator 68-lead package 2488 Mbits/s DS 
LG 1600AXD1244 Clock and Data Regenerator 68-lead package 1244 Mbits/s DS 
LG 1600AXD1062 Clock and Data Regenerator 68-lead package 1062 Mbits/s DS 
LG 1600AXD0622 Clock and Data Regenerator 68-lead package 622 Mbits/s DS 
LG 1600AXD0565 Clock and Data Regenerator 68-lead package 565 Mbits/s DS 
LG1602AXB Decision Circuit 16-lead package 2488 Mbits/s DS 
LG16005mrn Limiting Amplifier 16-lead package 2488 Mbits/s DS 
LG1606AXB Transition Detector 16-lead package 2488 Mbits/s DS 
LG1608AXB Laser Driver 16-lead package 2488 Mbits/s DS 
LG1608AXC Laser Driver 16-lead package 2488 Mbits/s DS 
LG16o9AW Laser Driver SONB package up to 1500 Mbits/s DS 
LG1621A Transimpedance Amplifier die 155 Mbits/s DS 
LG1622A Transimpedance Amplifier die 622 Mbits/s DS 
LG1623A Transimpedance Amplifier die 1062 Mbits/s DS 
LG1624A Transimpedance Amplifier die 2488 Mbits/s DS 
TFlOOlA Evaluation Fixture for LG 16o2AXB, LG 1606AXB DS 
TF1002A Evaluation Fixture for LG 1608AXB, LG 1608AXC DS 
TF1003B Evaluation Fixture for LG 1605BXB DS 
TF1004A Evaluation Fixture for LG1600AXD DS 
TF1005A Evaluation Fixture for HG 1210AXA DS 
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POWER PRODUCTS 

AT&T Microelectronics offers a 
broad line of power conversion 
products and power protection sys­
tems to fulfill the needs of the tele­
communications and electronic data 
processing markets. 

AT&T board-mounted power mod­
ules, ranging from 0.5 W to 200 W 
have small footprints, high efficien~ 
cies. and high-power densities. Our 
de-de converters range from 15 W to 
1500 W, and the off-line switchers 
range from 50 W to 2,000 W. Our 
new line of Notebook Power Sup­
plies range from 15 W to 55 W. 

Our power systems design staff in 
Dallas is available to assist you in 
the selection of power architectures 
that meet your needs. Dallas is an 
ISO 9001 registered facility. 

Board-Mounted Power Modules 
AT&T board-mounted power mod­
ules offer low profiles, high-power 
density, off-the-shelf, de-de power 
conversions in module sizes of 0.5 W 
to 200 W. Known for reliability, 
AT&T board-mounted power mod­
ules feature a variety of design op­
tions with typical power efficiencies 
in excess of 80%. State-of-the-art sur­
face-mount technology is used w 
achieve high performance in a small 
package. MTBFs of over one million 
hours and a three-year warranty are 
standard. 

A system powered by board­
mounted power modules offers 
many user benefits. In addition to 
the capability for developing non­
standard voltages, the power mod­
ules can reduce the cost of power 
distribution by decreasing distances 
traveled by low voltages. Moreover, 
they can power a system on a field­
~eplaceable basis, thereby yielding 
improved system reliability. 

Features 
• Low profiles 
• High efficiencies 
• 0.5 W to 200 W 
• High-power densities 
• Small footprints 
• Remote on/off capability 
• Remote sense 
• Output current limiting 
• Overvoltage protection 
• Isclatcd and nvnisvlatcd w.vdcls 
• Input/output filtering 
• External synchronization 
• Parallel operation with forced 

load-sharing 
• Regulated output voltage 
• -40 °C to + 100 °C operating 

case temperature 
• UL recognized 
• 3-year warranty 
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POWER PRODUCTS 

Board-Mounted Power Modules 
Low-Power Product Matrix (0.5 W to 50 W) 

Part 
Number 

112A2 

112C2 

112D2 

112E2 

113A2 

113AA2 

113B2 

113B3 

113C2 

113E2 

113F2 

113F3 
113G2 

RA003A 

RA003B 

RA003C 

RA003BK 

RA003CL 

RC003A 

RC003B 

RC003C 

RC003BK 

RC003CL 

RE003A 

RE003B 

RE003C 

RE003BK 

RE003CL 

RH003A 

RH003B 

RH003C 
RH003BK 

RH003CL 

MA005A 

MA005B 

MA005C 

MA005BK 

MA005CL 

Nominal 
Input 
(Vdc) 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
12 

12 

12 

12 

12 

28 

28 

28 

28 

28 

48 

48 

48 

48 

48 

5 
5 
5 
5 
5 
12 

12 

12 

12 

12 

•other voltages available. 

Input 
Range 
(Vdc) 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

4.5-5.5 

8.0-16.5 

8.0-16.5 

8.0-16.5 

8.0-16.5 

8.0-16.5 

16-32 

16-32 

16-32 

16-32 

16-32 

28-60 

28-60 

28-60 

28-60 

28-60 

4.0-7.2 

4.0-7.2 

4.0-7.2 

4.0-7.2 

4.0-7.2 

10-15 

10-15 

10-15 

10-15 

10-15 

Output 
Voltage 
(Vdc)* 

12 

15 

25 

12 

-5 
12 

-12 

-12 

-15 

-130 

-5 
-5 

-12 

5 
12 

15 

±12 

±15 

5 
12 

15 

±12 

±15 

5 
12 

15 

±12 

±15 

5 
12 

15 
±12 

±15 

5 
12 

15 

±12 

±15 

Output 
Current 

(IA) 

0.041 

0.100 

0.030 

0.125 

0.100 

0.042 

0.063 

0.063 

0.050 

0.0005 

0.300 

0.300 
0.125 

o.6 
0.25 

0.2 

±0.125 

±0.1 

0.6 

0.25 

0.2 

±0.125 

±0.1 

0.6 

0.25 

0.2 

±0.125 

±0.1 

0.6 

0.25 

0.2 

±0.125 

±0.1 

1.00 

0.42 

0.33 
±0.21 

±0.17 

Power, 
Watts 
(W) 

0.5 

1.5 

0.75 

1.5 

0.5 

0.500 

0.75 

0.75 

0.75 

0.065 

1.5 

1.5 

1.5 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
5 
5 
5 
5 
5 

Length 

(in.) 
0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

2.00 

2.00 

2.00 

2.00 

2.00 

Width Height Temp. Literature 

(in.) (in.) (oC) 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.70 0.44 0 to +70 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

0.43 0.81 -10 to +50 DS 

1.10 0.46 -10 to +70 DS 

1.10 0.46 -10 to +70 DS 

1.10 0.46 -10 to +70 DS 

1.10 0.46 -10 to +70 DS 

1.10 0.46 -10 to +70 DS 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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Board-Mounted Power Modules (continued) 
Low-Power Product Matrix (0.5 W to 50 W) 

Part Nominal 
Number Input 

(Vdc) 
MC005A 28 

MC005B 28 

MC005C 28 
MC005BK 28 
MC005CL 28 

ME005A 48 

ME005B 48 

ME005C 48 

ME005N 48 

ME005BK 48 

ME005CL 48 

MH005A 5 
MH005B 5 
MH005C 5 

MH005BK 5 

MH005CL 5 
MW005A 48 

MW005B 48 

MW005C 48 

MW005AJ 48 
MW005BK 48 

MW005CL 48 
MAOlOA 12 

MAOlOB 12 
MAOlOC 12 

MAOlOBK 12 

MAOlOCL 12 

MCOlOA 48 

MCOlOB 48 

MCOlOC 48 
MCOlOBK 48 

MCOlOCL 48 

MEOlOA 48 
MEOlOB 48 
MEOlOC 48 

MEOlOBK 48 
MEOlOCL 48 

*Other voltages available. 

Input 
Range 
(Vdc) 
18--36 
18--36 

18--36 

18--36 

Output 
Voltage 
(Vdc)* 

5 
12 

15 
±12 

18-36 ±15 

39.5---60 5 

39.5---60 12 

39.5---60 15 

39.5---60 5.2 

39.5---60 ±12 

39.5---60 ±15 

4.5-5.5 5 
4.5-5.5 12 
4.5-5.5 15 

4.5-5.5 ±12 

4.5-5.5 ±15 

36-72 5 

36-72 12 

36-72 15 

36-72 ±5 
36-72 ±12 

36-72 ±15 
10-15 5 
10-15 12 

10-15 15 
10-15 ±12 

10-15 ±15 

36-72 5 
36-72 12 

36-72 15 
36-72 ±12 

36-72 ±15 

4o-60 5 
4o-6o 12 

4o-60 15 
4o-60 ±12 

4o-60 ±15 

Output 
Current 

(IA) 
1.0 

0.42 

0.33 
±0.21 
±0.17 

1.0 
0.42 

0.33 

0.96 
±o.21 

0.17 

1.00 
0.42 

0.33 
±0.21 

±0.17 
1.0 

0.42 

0.33 

±0.5 
0.21 

0.17 

2.00 

0.83 

0.67 
±o.42 

±0.33 
2.0 

0.83 

0.67 

0.43 

0.33 
2.0 

0.83 
0.67 

0.43 

0.33 

Power, 
Watts 
(W) 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

10 

10 

10 
10 
10 

10 

10 
10 

10 
10 

10 
10 

10 

Length 

(in.) 
2.00 
2.00 

2.00 

2.00 
2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 
2.00 
2.00 

2.00 
2.00 
2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 
2.00 

2.00 

2.00 

2.00 
2.00 

2.00 

2.00 
2.00 

2.00 

2.00 
2.00 

2.00 
2.00 

2.00 

Width Height Temp. Literature 

(in.) (in.) (OC) 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 
1.10 0.46 -40 to +85 DS 
i.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -10to+70 DS 

1.10 0.46 -10 to +70 DS 

1.10 0.46 -10 to +70 DS 

1.10 0.46 -10 to +70 DS 

1.10 0.46 -10 to +70 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.10 0.46 -40 to +85 DS 

1.60 0.50 -10 to +50 DS 

1.60 0.50 -10 to +50 DS 

1.60 0.50 -10 to +50 DS 

1.60 0.50 -10 to +50 DS 

1.60 0.50 -10 to +50 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

1.60 0.50 -40 to +85 DS 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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POWER PRODUCTS ; 

Board-Mounted Power Modules (continued) 
Low-Power Product Matrix (0.5 W to 50 W) 

Part 
Number 

MHOlOA 

MHOlOB 

MHOlOC 

MHOlOBK 

MHOlOCL 

MWOlOA 

MWOlOB 

MWOlOC 
MWOlOBK 

MWOlOCL 

FE008AJ 
912A 
SE014S110 

915AW 
FC020A 

FC020B 

FC020C 

FE020A 
FE020B 

FE020C 

FE020E 
FE020F 

FE020N 

CC025AJ 
CC025BK 

CC025CL 

CC025ABK 

CC025ACL 

CW025AJ 
CW025BK 

CW025CL 
CW025ABK 

CW025ACL 

Nominal 
Input 
(Vdc) 

5 
5 
5 
5 
5 

48 
48 

48 
48 

48 

48 

48 
48 

48 

28 

28 

28 

48 

48 

48 
48 

48 

48 

28 
28 

28 

28 

28 

48 
48 
48 

48 

48 

•other voltages available. 

Input 
Range 
(Vdc) 

4.5-5.5 

4.5-5.5 
4.5-5.5 

4.5-5.5 

4.5-5.5 

36-72 
36-72 
36-72 
36-72 
36-72 

39.5--60 
4o--60 
4o--60 

4o--60 

18-36 

18-36 

18-36 
4o--60 

4o--60 

4o--60 

4o--60 
4o--60 

4o--60 

18-36 

18-36 

18-36 

18-36 
18-36 

36-72 
36-72 
36-72 
36-72 
36-72 

Output 
Voltage 
(Vdc)* 

5 
12 

15 

±12 

±15 

5 
12 

15 
±12 

±15 

5 
12 

110 

5 
5 

12 

15 

5 
12 

15 
2.2 

3.3 
5.2 

±5 
±12 

±15 
5, ±12 

5, ±15 

±5 
±12 

±15 
5, ±12 

5, ±15 

Output 
Current 

(IA) 
2.00 

0.83 

0.67 
±0.42 

±0.33 
2.0 

0.83 

0.67 
0.43 

0.33 
1.2 

1.0 
130 

3.0 
4.0 

1.67 

1.33 
4.0 

1.67 

1.33 
4 
4 

3.85 
2.50 
1.04 

0.83 

5,±1 
5, ±0.8 

±2.50 
±1.04 

±0.83 
5, ±1 

5, ±0.8 

Power, 
Watts 
(W) 

10 

10 

10 

10 

10 

10 

10 

10 
10 
10 

8 
12 
14 

15 
20 

20 

20 

20 
20 

20 

8.8 
13.2 

20 

25 
25 

25 

25 

25 

25 
25 

25 

25 

25 

Length Width Height 

(in.) (in.) (in.) 
2.00 1.60 0.50 

2.00 1.60 0.50 
2.00 1.60 0.50 
2.00 1.60 0.50 
2.00 1.60 0.50 
2.00 1.60 0.50 
2.00 1.60 0.50 

2.00 1.60 0.50 
2.00 1.60 0.50 

2.00 1.60 0.50 

2.00 2.00 0.50 

3.00 2.20 0.61 
2.00 2.00 0.50 

2.70 2.10 0.50 

3.64 1.90 0.50 

3.64 1.90 0.50 

3.64 1.90 0.50 

3.64 1.90 0.50 

3.64 1.90 0.50 

3.64 1.90 0.50 
3.64 1.90 0.50 

3.64 1.90 0.50 

3.64 1.90 0.50 
2.80 2.40 0.50 
2.80 2.40 0.50 

2.80 2.40 0.50 

2.80 2.40 0.50 

2.80 2.40 0.50 

2.80 2.40 0.50 
2.80 2.40 0.50 
2.80 2.40 0.50 
2.80 2.40 0.50 

2.80 2.40 0.50 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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Temp. Literature 

{°C) 
-10 to +50 DS 
-10 to +50 DS 
-10 to +50 DS 
-10 to +50 DS 
-10 to +50 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 

0 to +70 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 DS 
-40 to +85 

-40 to +85 

-40 to +85 

-40 to +95 DS 
-40 to +95 DS 
-40 to +95 DS 
-40 to +95 

-40 to +95 

-40 to +95 DS 
-40 to +95 DS 
-40 to +95 DS 
-40 to +95 

-40 to +95 

---~----



Board-Mounted Power Modules (continued) 
Low-Power Product Matrix (0.5 W to 50 W) 

Part Nominal 
Number Input 

(Vdc) 
DC025AA 28 

DC025AF 28 

DC025AJ 28 

DC025BB 28 

DC025BK 28 

DC025CC 28 

DC025CL 28 
DC025ABK 28 
DC025ACL 28 

DW025AA 48 
DW025AB 48 

DW025AF 48 

DW025AJ 48 

DW025BB 48 

DW025BK 48 

DW025CC 48 
DW025CL 48 
DW025ABK 48 

DW025ACL 48 

SK025A 48 

SK025B 48 

SK025C 48 
SK025H 48 
CC030A 28 

CC030B 28 

CC030C 28 

CW030A 48 

CW030B 48 

CW030C 48 

JC030A 24 

JC030B 24 

JC030C 24 

JW030A 48 

JW030B 48 

JW030C 48 
]W030D 48 

SK050A 48 

*Other voltages available. 

Input 
Range 
(Vdc) 
18-36 

1~36 
18-36 

18-36 

18-36 
18-36 

18-36 
18-36 
18-36 

36--72 

36--72 

36--72 

36--72 

36--72 

36--72 

36--72 
36--72 

36--72 

36--72 
38-72 

38-72 

38-72 

38-72 
18-36 

18-36 

18-36 

36--72 

36--72 
36--72 
18-36 

18-36 
18-36 

36--72 

36--72 

36--72 
36--72 

38-72 

Output 
Voltage 
(Vdc)* 

5,5 

5, 3.3 

Output 
Current 

(IA) 

2.5, 2.5 
2.50, 2.50 

±5 ±2.50 

12, 12 1.04, 1.04 

±12 ±i.04 
15, 15 0.83, 0.83 

±15 ±o.83 
5, ±12 5, ±1 
5, ±15 5, ±o.8 

5, 5 2.50, 2.50 
5, 12 5, 1 

5, 3.3 2.50, 2.50 

±5 ±2.50 
12, 12 1.04, 1.04 

±12 ±1.04 

15, 15 0.83, 0.83 
±15 ±0.83 

5, ±12 5, ±1 

5, ±15 5, ±0.8 

5 5.0 
12 2.0 

15 1.6 

5 10 
5 6.0 

12 2.5 

15 2.0 

5 6.0 
12 2.5 

15 2.0 

5 6.0 

12 2.5 
15 2.0 

5 6.0 

12 2.5 

15 2.0 
2 6.5 

5 10.0 

Power, 
Watts 
(W) 

25 

25 

25 

25 

25 

25 

25 
25 
25 

25 

25 

25 

25 

25 

25 

25 
25 

25 

25 

25 
25 

25 

50 
30 

30 

30 

30 

30 
30 

30 

30 
30 
30 

30 

30 
13 

50 

Length 

(in.) 

2.80 
2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 
2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 

2.80 
2.80 

2.80 

2.80 

3.64 
3.64 

3.64 

3.64 
2.80 

2.80 

2.80 

2.80 

2.80 
2.80 

2.40 

2.40 
2.40 
2.40 

2.40 

2.40 
2.40 

3.35 

Width Height 

(in.) (in.) 

2.40 0.50 

2.40 0.50 

2.40 0.50 

2.40 0.50 
2.40 0.50 

2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 

2.40 0.50 
2.40 0.50 
2.40 0.50 

2.40 0.50 

1.90 0.45 

1.90 0.45 

1.90 0.45 

1.90 0.45 
2.40 0.50 

2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 
2.40 0.50 
2.28 0.50 

2.28 0.50 
2.28 0.50 
2.28 0.50 

2.28 0.50 

2.28 0.50 
2.28 0.50 

2.30 0.75 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 

Temp. Literature 

{°C) 
-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 us 
-40 to +95 DS 

-40 to +95 DS 

-40 to +95 
-40 to +95 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 

-40 to +95 
-40 to +85 DS 

-40 to +85 DS 

-40 to +85 DS 

-40 to +85 
-40 to +100 DS 

-40 to +100 DS 

-40 to +100 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +95 DS 

-40 to +100 DS 

-40 to +100 DS 

-40 to +100 DS 

-40 to +100 DS 

-40 to +100 DS 

-40 to +100 DS 
-40 to +100 DS 

-40 to +85 DS 

12-5 



POWER PRODUCTS 

High-Power Product Matrix (50 W to 200 W) 

Part 
Number 

JW050A 
JW050B 

JW050C 

JW050F 

JWlOOA 
JWlOOB 

JWlOOC 
JWlOOF 

JW150A 

JW150B 

JW150C 

JW150F 
FC050A 
FC050B 

FC050C 

FC0500 
FC050F 

FC050R 

FClOOA 

FClOOB 
FClOOC 

FClOOO 

FClOOF 
FClOOR 

FC150A 

FC150B 

FC150C 

FC1500 
FC150F 
FC150H 

FE050A 

FE050B 
FE050C 

FE0500 
FE050F 

FE050H 

FE050N 

Nominal 
Input 
(Vdc) 

48 
48 

48 

48 

48 
48 

48 

48 

48 
48 

48 

48 

28 
28 

28 

28 
28 

28 

28 
28 

28 

28 
28 

28 

28 

28 

28 

28 
28 
28 

48 

48 
48 

48 

48 
48 

48 

*Other voltages available. 

Input 
Range 
(Vdc) 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
18-36 
18-36 
18-36 

18-36 
18-36 

18-36 

18-36 

18-36 
18-36 

18-36 

18-36 
18-36 

18-36 

18-36 

18-36 

18-36 
18-36 
18-36 

38-60 

38-60 
38-60 

38-60 

38-60 

38-60 
38-60 

Output 
Voltage 
(Vdc)* 

5 
12 

15 

3.3 
5 

12 

15 

3.3 
5 

12 

15 

3.3 
5 

12 

15 

2 

3.3 
28 

5 
12 

15 

2 

3.3 
28 

5 
12 

15 
2 

3.3 
24 

5 
12 

15 
2.0 

3.3 
24 

5.2 

Output 
Current 

(IA) 

10 
4.2 

3.3 
10 

20.0 

8.3 

6.7 
20.0 

30 
12.5 
10.0 

30 
10.0 
4.2 

3.3 
10 

10.0 

1.8 

20.0 

8.3 
6.7 

20.0 
20.0 

5.4 

30.0 
12.5 
10.0 

30.0 
30.0 

6.3 

10.0 
4.2 

3.33 
10.0 

10.0 
2.1 

9.6 

Power, 
Watts 
(W) 

50 
50 

50 

33 
100 
100 

100 

66 
150 

150 

150 

99 
50 
50 

50 
20 

33 
50 

100 

100 

100 

40 

66 
150 

150 

150 

150 

60 
100 

150 

50 

50 
50 
20 

33 
50 

50 

Length 

(in.) 

2.40 
2.40 
2.40 

2.40 

2.40 
2.40 

2.40 
2.40 

2.40 

2.40 

2.40 

2.40 

4.80 
4.80 

4.80 

4.80 

4.80 

0.50 

4.80 

4.80 
4.80 

4.80 

4.80 

0.50 
4.80 

0.50 
4.80 

4.80 
4.80 
4.80 

4.80 

4.80 
4.80 

4.80 

4.80 
4.80 

4.80 

Width Height 

(in.) (in.) 
2.28 0.50 
2.28 0.50 
2.28 0.50 

2.28 0.50 

2.28 0.50 
2.28 0.50 

2.28 0.50 

2.28 0.50 

2.28 0.50 

2.28 0.50 

2.28 0.50 

2.28 0.50 

2.50 0.50 
2.50 0.50 

2.50 0.50 

2.50 0.50 
2.50 0.50 
4.80 2.50 

2.50 0.50 

2.50 0.50 

2.50 0.50 

2.50 0.50 
2.50 0.50 

4.80 2.50 

2.50 0.50 

4.80 2.50 

2.50 0.50 

2.50 0.50 

2.50 0.50 
2.50 0.50 

2.50 0.50 

2.50 0.50 
2.50 0.50 

2.50 0.50 

2.50 0.50 

2.50 0.50 

2.50 0.50 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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Temp. literature 

{°C) 

-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 
-40 to +100 OS 

0 to +90 OS 
0 to +90 OS 
0 to +90 OS 
0 to +90 
0 to +90 OS 
0 to +90 

0 to +90 OS 
0 to +90 OS 
0 to +90 OS 
0 to +90 

0 to +90 OS 
0 to +90 

0 to +90 OS 
0 to +90 

0 to +90 OS 
0 to +90 OS 
0 to +90 OS 
0 to +90 

0 to +90 OS 
0 to +90 OS 
0 to +90 

0 to +90 OS 
0 to +90 OS 
0 to +90 OS 
0 to +90 OS 



High-Power Product Matrix (50 W to 200 W) (continued) 

Part 
Number 

FElOOA 

FElOOB 

FElOOC 

FElOOD 

FElOOF 

FElOOH 
FElOON 
FE150A 
FE150B 
FE150C 
FE150D 
FE150F 

FE150H 
FE150N 
FE150R 
FW050A 

FW050B 
FW050C 
FW050D 
FW050F 

FW050H 
FWlOOA 
FWlOOB 
FWlOOC 

FWlOOD 
FWlOOF 
FWlOOH 
FW150A 

FW150B 
FW150C 
FW150D 
FW150F 

FW150H 
FW150R 
FE200A9 
FE200B9 
FE200F9 

Nominal 
Input 
(Vdc) 

48 

48 

48 

48 

48 

48 
48 
48 

48 
48 
48 
48 

48 
48 
48 
48 
48 
48 
48 
48 

48 
48 
48 
48 

48 
48 
48 
48 
48 
48 
48 
48 

48 
48 
48 
48 

48 

*Other voltages available. 

Input 
Range 
(Vdc) 

38-60 

38-60 

38-60 

38-60 

38-60 

38-60 
38---60 
38---60 

38---60 
38-60 
38---60 
38-60 

38---60 
38-60 
38---60 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
36-72 
38---60 

38-60 
38---60 

Output 
Voltage 
(Vdc)* 

5 
12 

15 

2.0 

3.3 
24 

5.2 

5 
12 
15 
2 

3.3 
24 

5.2 
28 

5.0 
12 
15 
2 

3.3 
24 

5.0 
12 

15 

2 

3.3 
24 

5.0 
12 
15 
2 

3.3 
24 
28 

5 
12 

3.3 

Output 
Current 

(IA) 

20.0 

8.3 

6.7 
20.0 

20.0 

4.2 

19.2 
30.0 
12.5 
10.0 

30.0 
30.0 

6.25 
28.8 

5.4 
10.0 
4.2 

3.33 
10 

10 
2.1 

20.0 
8.4 
6.7 
20 
20 

4.2 
30.0 
12.6 
10.0 

30 
30 

6.3 
5.4 
40 

16.6 

40 

Power, 
Watts 
(W) 

100 

100 

100 

40 

66 
100 
100 
150 

150 
150 
60 

100 

150 
150 

150 
50 

50 
50 
20 

33 
50 

100 
100 
100 

40 
66 

100 
150 

150 
150 
60 

99 
150 
150 
200 
200 

132 

Length 

(in.) 
4.80 

4.80 

4.80 

4.80 

4.80 

4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 

4.80 

Width Height 

(in.) (in.) 
2.50 0.50 
2.50 0.50 

2.50 0.50 

2.50 0.50 

2.50 0.50 

2.50 0.50 
2.50 0.50 
2.50 0.50 

2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 

2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 

2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 

2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 

2.50 0.50 
2.50 0.50 
2.50 0.50 
2.50 0.50 

2.50 0.50 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 

Temp. Literature 

(oC) 

0 to +90 DS 

0 to +90 DS 

0 to +90 

0 to +90 DS 

0 to +90 DS 

0 to +90 DS 
0 to +90 DS 
0 to +90 DS 
0 to +90 DS 
0 to +90 
0 to +90 DS 
0 to +90 DS 

0 to +90 DS 
0 to +90 DS 
0 to +90 DS 
0 to +90 DS 
0 to +90 DS 
0 to +90 DS 
0 to +90 
0 to +90 DS 

0 to +90 DS 
0 to +90 DS 
0 to +90 DS 
0 to +90 DS 

0 to +90 
0 to +90 
0 to +90 
0 to +90 DS 

0 to +90 DS 
0 to +90 DS 
0 to +90 
0 to +90 DS 

0 to +90 DS 
0 to +90 DS 
0 to +80 DS 
0 to +80 DS 

0 to +80 DS 
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POWER PRODUCTS 

de-de Converters 

Capabilities 
• AT&T has more than 50 years' ex­

perience in designing and manu­
facturing custom de-de converters 
typically ranging from 15 W to 
1500 W with a wide variety of op­
tional features. 

• Custom design capabilities to ad­
dress both United States and Euro­
pean requirements and standards. 

• Manufacturing capabilities are 
available in the United States 
(Dallas, TX), Europe (Malmesbury, 
UK), and Mexico (Matamoros). 

• AT&T's Dallas manufacturing site 
includes fully equipped product 
qualification facilities to meet FCC, 
UL, CSA, and other world regula­
tory and safety agency require­
ments. 

de-de Converters Product Matrix 

• Surface-mount technology is avail­
able to provide high-power densi­
ties, modular packaging flexibil­
ity, and high quality. 

Features 
• Wide input voltage range 
• Low-profile designs 
• Wide operating temperature range 
• Input-to-output isolation 
• Inrush protection to provide hot 

plug-in capability 
• Meets CISPR and FCC EMI and 

susceptibility requirements 
• Externally synchronized switching 

frequency 
• Customized alarms for input/ 

output conditions 
• Load sharing with redundancy 

and fault tolerance 
• Programmable overcurrent shut­

down 
• Remote sensing 
• Output current limiting/shutdown 

• AT&T can provide a fully custom­
ized de-de converter solution us­
ing customer-specified hardware. 

• AT&T offers a standard family of 
proven high-reliability Fastech 
and TRANSP AC de-de converters 
that can be modified if necessary 
to meet specific application re­
quirements. Fastech and 
TRANSP AC de-de converters use 
AT&T connector systems and are 
plug-in type circuit card modules 
which have standardized feature 
sets. 

The following is a representative 
listing of AT&T Fastech, TRANSPAC, 
and custom de-de converter 
products. 

Watts Input Output Amps Dimensions (in.) Part 
(W) (Vele) (Vdc) (A) H L w Number 
Fastech Power Unit Packaging (Partial Listing) 

43 48 2 17 8 8 1.5 474CA 

43 140 2 17 8 8 1.5 477CA 
64 48 15 1.2 12 10 0.75 551A 

5 2.5 
-5.2 3.2 
-4.6 2.3 
-2.2 2.7 

65 48 24 2.7 8 8 1.5 474FA 

70 48 5 13 8 10 1.5 412AA 

5 1 
72 48 12 6 8 13 1 494MA 
75 24 15 5 8 8 1.5 471DA 
75 48 15 5 8 8 1.5 474DA 
75 48 5 15 8 10 1.5 484BA 
75 48 12 5 8 10 1.5 484GA 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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de-de Converters Product Matrix (continued) 

Watts Input Output Amps Dimensions (in.) Part 
(W) (Vdc) (Vdc) (A) H L w Number 
Fastecb Power Unit Packaging (continued) 

77 24 5 12 8 13 1 491BA 

13 1 

77 48 5 13 8 13 1 494LA 
12 1 

84 24 5 10 8 8 1.S 471EA 

17 1 

-17 1 

84 48 5 10 8 8 1.5 474EA 

17 1 

-17 1 

85 48 5 15 8 13 1 494GA 

-5 2 

85 48 5 15 8 13 1 494GB 

-5 2 

90 24 10-12 7.5 8 8 1.5 471GA 

90 24 5 18 8 13 1 491DA 

90 24 15 5 8 13 1 491EA 

15 1 

90 48 5 15 8 8 1.5 474BA 

90 48 12 7.5 8 8 1.5 474GA 

100 48 2 50 8 13 2 495MA 

100 48 5 18 8 10 1.5 484AA 

-5 2 

100 48 5 20 8 13 1 494RA 

105 24 5 18 8 8 1.5 471AB 

5 0.5 
-15 0.1 

105 48 5 18 8 8 1.5 474AB 

15 0.5 
-15 0.1 

105 140 5 18 8 8 1.5 477AB 

15 0.5 
-15 0.1 

106 48 5 20 8 10 1.5 411AA 

112.5 48 4.5 25 8 10 2 485AA 
125 48 5 25 8 10 2 485AB 
140 48 2 70 8 13 1 410CA 

175 24 5 35 8 13 1 415AA 

-5 0.1 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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POWER PRODUCTS 

de-de Converters Product Matrix (continued) 

Watts Input Output Amps Dimensions (in.) Part 
(W) (Vdc) (Vdc) (A) H L w Number 
Fastecb Power Unit Packaging (continued) 

180 48 5 30 8 13 2 495NA 
-5 2 
5 4 

192 24 24 8 8 10 2 490AA 
212 48 5.1 14 12 10 1 557A 

5.2 8.3 
2.2 3.3 

244 24 12 12 8 13 1 419AA 
12 2.5 
-12 2.5 

250 48 5 50 8 13 2 495FB 
250 48 5 48 8 13 2 495JC 

-5 2 
252 48 5 48 8 13 2 495KA 

12 1 
300 24 5 60 8 13 1.5 430AA 
320 48 5 60 8 13 1 410AA 
400 48 5 80 8 13 1.5 414AA 

TRANSPAC Packaging (Partial Listing) 

28 48 12 1.1 8 10 1 333B 
24 0.6 

48 48 12 4 4 10 1.5 323D 
50 48 5 10 4 10 1.5 323C 
50 48 5 10 4 10 2.25 323A 
60 48 5 3 4.8 24 1.5 325A 

12 2 
-12 1.7 

190 48 5 13 8 10 2.5 556B 
5 25 

200 48 5.1 25 8 10 2.5 547A 
-5 13 

200 24 5 25 8 10 2.5 547B 
-5 13 

250 48 5 50 8 10 2.25 556C 
250 48 5 30 12 1 2.25 552A 

5 20 
273 48 5.2 40 8 10 3 549A 

5 13 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447 
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de-de Converters Product Matrix (continued) 

Watts Input Output Amps Dimensions (in.) Part 
(W) (Vdc) (Vdc) (A) H L w Number 

Commercial Packaging (Partial Listing) 

15 48 5 2.7 3 7 1.5 545A 
5 0.2 

45 48 5 9 7.4 2.6 0.7 553B 
5 2.5 

85 48 5.1 6.2 8 9 2.5 541A 

24 2.2 
160 48 5.1 25 8 10 2.5 555A 

-5.1 7 
532 24 5.15 74.0 5 8 14 CS785A 
728 48 28 26 9 9.6 1.9 CS793B 
1350 48 35 38 9 14 3 CS870 

12 .2 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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POWER PRODUCTS 

Features • Manual or autoranging for world- • Current sharing 

• Meets world regulatory agency wide input voltage ranges •Margining 

requirements, such as UL and CSA • Power factor correction • Reverse airflow /variable-speed 

• Meets FCC and Class A or B EMI • Demonstrated high reliability fans 

requirements for conducted and designed to meet your system's • de input capability (limited 

radiated emission needs models) 

• Isolated inputs/outputs • Battery backup • Active or passive in rush protec-

• Inputs are surge-protected for • Remote sensing ti on 

common line transient conditions • Current limit/shutdown • Soft start 

• Outputs are overvoltage protected • Customized alarms for input/ • Remote inhibit 
output conditions 

Off-Line Switching Power Supplies (OLS) Product Matrix 

Watts Input Output 1 Output2 Output3 Output4 Dimensions (in.) Part 
(W) (Vac) (Vdc,A) (Vdc, A) (Vdc,A) (Vdc,A) L w H Number 

Except as Noted 
21 94-254 170, 0.125 13.94 8.40 3.10 397C 
43 120-240 170, 0.250 14.50 7.75 3.00 610A 
60 117 5, 12 12, 5 -5, 15 -48, 1.26 7.77 6.00 2.95 332C 

75 100-240 5.1, 6 12, 2 -12, 0.1 24, 1.3 8.50 6.00 2.50 CS709A 
80 120, 170 5, 3.5 -5, 0.5 10.0, 0.2 -48, 1.2 11.05 4.60 2.50 352D 

87 120 5, 3 -4, 0.6 12, 0.17 -48, 1.4 8.00 6.00 2.90 338EMB 

105 110, 224 5, 6.4 -5, 1 12, 5.4 8.00 5.60 2.75 CS732C 
108 110 5,5 15, 1.7 24, 0.2 -15, 1.5 9.00 4.50 2.30 CS708A 
160 120 5.1, 10 -5.1, 2.5 -48, 2.05 11.00 8.00 2.87 391Al 

215 110, 220 5, 7 -5, 6.25 -12, 0.35 24, 6 8.00 7.00 4.75 CS724C 

215 110, 220, PFC 5, 7 5.1, 6.25 -12, 0.35 24, 6 8.00 7.00 4.75 CS724D 

260 120/208-240 5,40 -12, 2.9 12.0, 2.6 14.00 3.00 8.00 611A 

260 -48 Vdc 5, 40 -12, 2.9 12.0, 2.6 14.00 3.00 8.00 612A 

300 120 5, 60 14.00 3.00 8.00 631DA1 

300 -48 Vdc 5, 60 14.00 3.00 8.00 644A 

325 117 52, 6.25 10.21 7.15 2.06 336Al 
414 120 -5, 6 -48,8 13.00 3.00 8.00 631DB1 
414 -48 Vdc -5, 6 -48,8 13.00 3.00 8.00 645B 

450 230 34 20 5.15 16 15.00 8.20 3.25 CS756A 

480 110-120/220-240 5, 66 12, 10.3 -12, 0.75 10.0, 0.6 9.50 7.30 6.20 CS752A 

570 48Vdc 5.1, 55 -5.1, 5.5 12, 2 -48, 6.85 19.50 8.10 7.70 676B (de/de) 

630 200-240 2.1, 300 5.00 8.00 11.00 CS786A021 

790 110-120/200-240 5, 105 12, 20 -12, 1 8.50 7.40 9.50 CS782A 

1175 110, 220 5, 50 5, 35 6.35, 100 28.4, 1.5 19.80 10.00 8.00 CS792A 

1500 200-240 5, 300 5.00 8.00 11.00 CS784A050 
1500 200-240 5.23, 288 5.00 8.00 11.00 CS784A052 
1500 200-240 54, 27.8 5.00 8.00 11.00 CS787B540 
1800 200-240 5.2, 360 5.00 8.00 11.00 CS788052 
2000 200-240 20, 100 5.00 8.00 11.00 CS788B200 
2700 120-208 345,8 5.00 8.00 11.00 562A 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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AT&T Microelectronics offers a new 
line of Notebook Power Supplies 
ranging from 15 W to 55 W. 

Features 
• Single-ended primary inductor 

circuit (SEPIC) 
• Integrated thermal management/ 

isolation 
• Automatic mixed mode manufac­

ture and test 
• Analytically optimized EMI 

suppression 

Notebook Power Supplies Product Matrix 

Watts Input Output 1 Output 2 
(W) (Vac) (Vdc,A) (Vdc,A) 
16 90-265 5.2 CC* 

24 90-265 5 CC* 

25 90-265 12.4 

25 90-265 24 

55 90-265 22 

30 90-265 

25 90-265 12 

52 90-265 22 

*CC: continuous current. 

Output3 Output4 
(Vdc,A) (Vdc,A) 
1.8-2.4 o-6.9 
1.9-2.4 o-6 

2.09-2.31 4-22 

2.2 max 4-13 

1.2 max 18 

2.09-2.31 12 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 

Dimensions (in.) 
L w H 

5.5 2.25 1.5 

6.0 2.25 1.5 

5.0 2.25 1.5 

5.0 2.25 1.3 
5.0 2.25 1.5 

5.5 2.25 1.5 

5.5 2.25 1.5 

6.0 3.0 2.0 

Part 
Number 

CS714A 

CS712A 

CS719A 

CS713A 

CS7000A 

CS7001A 

TBD 

CS708B 
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TRANSFORMERS 

Power Transformers 
AT&T's power component product 
line extends to a wide variety of 
telecommunications and data pro­
cessing network needs. These de­
vices have met our own system de­
sign needs for power magnetics 
with precision quality and reliability, 
and we know they can adequately 
fit all of your power magnetic needs 
too. The product !L.~e offers ;rou a 
broad selection of embedded and 
common power magnetic compo­
nents that are either custom- or stan­
dard-designed, including: 
• High-frequency inductors 

- Common mode 
- Output coupled power 
- Output power 
-Snubber 

• High-frequency transformers 
- Current sense 
-Driver 
-Flyback 
- Unipolar and bipolar waveform 

• Low-frequency inductors 
- Alternating current (ac) power 
- Commutating power 
- Direct current (de) power 

• Low-frequency transformers 
- Current sense 
-Power line 

Surface-Mount Power Magnetics 
AT&T also offers a line of six low­
profile surface-mount magnetic 
structures for high-frequency appli­
cations up to 10 W. 

AT&T can design magnetics on 
these surface-mount structures to 
meet your custom circuit needs. 

ISDN Transformers 
AT&T offers a full line of ISON Pri­
mary-Rate T-Carrier and CEPT, ISON 
SIT-Interface, and ISON U-Interface 
transformers. AT&T transformers are 
compatible with the components of 
most major communications IC 
manufacturers. 

Features and Benefits 
Along with the expertise that goes 
with 30 years of magnetics design 
and manufacturing experience, 
AT&T offers the following features 
and benefits for the majority of our 
LAN and ISON transformer products: 
• Low-profile packaging 
• Compatibility with CCITT, ANSI, 

and IEEE standards 
• WSF/TIC compatibility 
• International safety requirement 

compliance 
• Surface-mount designs 
• Compliance with Bellcore 

flammability requirements 

V.32 Modem Applications 
Two low-profile transformers are 
available for V.32 modem applica­
tions. The 2769A is a through-hole 
ferrite core transformer. The 2770A 
is a surface-mount version of the 
2769. 

Custom-Design Capabilities 
We use the outstanding engineering 
capabilities of AT&T Bell Laborato­
ries for our custom-designed com­
ponents. These designs, coupled 
with state-of-the-art manufacturing, 
enable us to supply a full line of 
magnetic components to you. 

To generate a custom-designed 
product, AT&T uses computer-aided 
design (CAD) techniques. AT&T Bell 
Laboratories engineers work with 
your specifications to ensure the 
proper design. First, your specifica­
tions, which are expressed in terms 
of circuit performance, are analyzed 
closely. Then, they are translated 
into appropriate parameters, and 
prototypes are made. Once your re­
quirements are met, you receive the 
component that you requested for 
your specific production needs. 
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TRANSFORMERS "11 

ISDN Primary-Rate T-Carrier and The 2758 Miniature Pulse Trans- ISDN LI-Interface Transformers 
CEPT Transformers formers are surface-mount versions The 2754 ISDN U-Interface, Elec-
The 2741 Miniature Pulse Trans- of the 2741 and 2745 series. tronic Circuit Transformers are in-
formers are designed for DSl, DSlC, tended to be used with the ISDN 
and CEPT applications. These trans- The 2700A Precision Adjustable U-Interface and those devices 
formers are used for digital-signal- Transformer is designed for applica- designed to meet the ANSI 2B 1 Q 
ing-interface applications to DSl or tions requiring a tunable inductance standard. 
DSlC cross-connects (DSX). that is extremely stable over a wide 

temperature range. 

The 2745 Miniature Pulse Trans-
formers are designed for digital-sig- ISDN S/T-lnterface Transformers 
naling-interface applications to DSl The 2718 ISDN SIT Interface, 
or DSlC cross-connects (DSX). Electronic Circuit Transformers are 

ferrite-core designs that operate at 
192 kbits/s. 

Electrical Characteristics 

Maximum Maximum Maximum 
Minimum Primary Maximum de de Minimum 

Turns Primary Leakage Interwinding Resistance Resistance ac 
Ratio Inductance Inductance Capacitance Primary Secondary Breakdown 

Part No. (PRI:SEC) (mH) (µH) (pF) (Q) (Q) (Vac) 

2741G 1:2 3.15 6.5 5 1.85 4.40 850 

2741H 1:1.36 0.92 2.5 5 0.83 1.43 850 

2741] 1:1.37 0.92 2.0 8 0.80 1.25 850 

2745B 1:2 3.5 7.0 110 (TYP) 4.9 10.2 850 

2745C 1:1.37 0.680 1.2 85 (TYP) 1.0 1.4 850 

2745G 1:1.14 1.75 1.4 80 0.95 1.10 850 

2745AE 1:1.43 1.3 1.2 90 0.58 0.86 850 

2745AF 1:2 3.15 3.0 23 1.55 3.15 850 

2745AG 1:1 2.3 2.0 25 0.98 1.06 500 

2745AH 1:3.76 0.43 0.64 45.0 0.35 1.45 850 

2745CA 1:1.36 0.92 0.7 20 0.85 1.18 850 

2745AJ 1:1.07 1.0 0.8 75 (TYP) 0.50 1.0 850 

2758A 1:1.41 12.0 10.0 30 3.0 5.0 500 

2758B2 1:1.14 1.75 2.0 80 0.80 0.80 850 

2758C2 1:2 3.15 3.0 30 1.10 2.25 850 

2758D 1:1.14 1.3 1.5 5 0.50 0.60 850 

2758E 1:2 3.15 3.2 5 1.00 3.40 850 

2758G2 1:1.37 0.7 1.2 50 (TYP) 0.34 0.44 850 

2700A 1:2.8 0.025 

2718AM 1:2.5 22 18 25 2.8 6.0 1000 

2718AW 1:2 22 18 25 2.2 5.4 1500 

2718AT 1:2.5 22 12 30 1.9 5.6 1500 

2718AU 1:1.8 22 11 30 2.0 4.2 1500 

2718AY 1:1.8 22 16.5 25 2.3 4.9 1500 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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Electrical Characteristics (continued) 

Maximum Maximum Maximum 
Minimum Primary Maximum de de Minimum 

Turns Primary Leakage Interwinding Resistance Resistance ac 
Ratio Inductance Inductance Capacitance Primary Secondary Breakdown 

Part No. (PRl:SEC) (mH) (µH) (pF) (Q) (Q) (Vac) 

2754B 1:2.5 11.5 23 2.0 9.5 1000 

2754G2 1:2.5 12 25.6 2.5 12.2 1000 

2754H2 1:15 12 3 27.5 6.8 12.4 1000 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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I 

LITERATURE SELECTION INDEX 

AT&T Microelectronics offers a full 
complement of technical literature 
for the products featured in this 
book. 

User Manuals are technical docu­
ments that fully describe how a spe­
cific product should be used. They 
are typically issued for classes of 
products that require extensive 
design-in activity. 

design modification. Device data 
sheets can be ordered by referenc­
ing the part numbers listed through­
out this book. 

Application Notes are in-depth 
technical discussions on how a spe­
cific product should be used in a 
particular end-user application. 

Data Sheets provide exact defini­
tions of a particular component by 
detailing its full electrical and physi­
ral specifications. The data sheet is 
the basic source of design informa­
tion for new systems and also pro­
vides data for equipment trouble­
shooting, training, incoming inspec­
tion, equipment testing, and system 

All documentation is available, free 
of charge, to qualified AT&T cus­
tomers. Call your local sales office or 
1-800-372-2447. 

Data Books are bound collPrtions 
of data sheets, with appropriate in­
troductory material. The data books 
are intended as reference libraries 
for the design community and pur­
chasing groups. 

Documentation 
Number 

Application Notes 
AP90-012CMOS 

AP88-05DMOS 

Publication Title 

CMOS ASIC Boundary-Scan and Built-In Self-Test (BISD Implementations 

Implementation of the CCITT Wideband Coder with the WE® DSP16 DSP 

AP88-07DMOS Implementation of Adaptive Differential Pulse-Code Modulation (ADPCM) Transcoder with the 

WE® DSP16 DSP 

AP88-08DMOS 

AP88-09DMOS 

AP88-10DMOS 

AP88-18DMOS 

AP88-19DMOS 

AP88-20DMOS 

AP89-001DMOS 

AP89-002DMOS 

AP89-007DMOS 

AP89-008DMOS 

AP89-009DMOS 

AP89-012DMOS 

AP89-015DMOS 

AP91-016DMOS 

AP91-019DMOS 

AP91-024DMOS 

AP91-025DMOS 

AP91-026DMOS 

AP92-026DMOS 

Dual-Tone Multifrequency Receiver Using the WE® DSP32 DSP 

Implementation of Digital Filters with the W1fl> DSP32 DSP 

Network Echo Cancelation with the WE® DSP16 Family of DSPs 

Noise Generation Routines Using the AT&TWE® DSP16 DSP 

WE® DSP16 Digital Signal Processor Demonstration Board 

Interfacing External RAM to the WE® DSP16 Family of Digital Signal Processors 

ROM Code for the WE® DSP32C Digital Signal Processor 

Dual-Tone, Multiple-Frequency Receiver Using the WE® DSP16 Digital Signal Processor 

Disk-Drive Servo Control with the WE® DSP16/DSP16A Digital Signal Processor 

Linear Prediction-Based DTMF Detection for the DSP32 DSP Family 

Digital Echo Canceler and Complex Adaptive Equalizers Using WE® DSP16/DSP16A 

Interfacing the WE® DSP32C Digital Signal Processor to External Memory 

Interfacing the WE® DSP16 DSP to Multiple AID and DIA Converters 

Considerations for Prototyping Applications for the DSP1616 Using DSP1610 Development 

Environment 

DSP16A-lnterfacing to the Concentration Highway Interface 

Cyclic Redundancy Check Coding on the DSP1610 

Signal Coding on the DSP1610 

Code Conversion from the DSP16A to the DSP1610/16 

DSP3210/486 Motherboard Reference Design Application Brief 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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LITERATURE SELECTION INDEX . 

Documentation 
Number Publication Title 
Application Notes (continued) 
AP93-001DMOS Algorithm Implementation Examples for Digital Cellular Communication 

AP91-002HVIC LH1208AAJ 

AP91-013HVIC Build Your Own SSR Using the LH1262 

AP91-015HVIC Using the LB127AF SLIC Battery Feed 

AP92-018HVIC Tl Switching with the LH1514 SSR 

AP92-025HVIC LH1263AE 

AP92-027HVIC Using the LH1571 SSR 

AP88-11LWP Using ac-Coupled OD!!® 50 L/W Receivers for Burst-Mode and Low Data-Rate Applications 

AP85-01PIZ Voltage-Controlled Crystal Oscillators 

AP91-001PIZ Voltage-Controlled and Fixed-Frequency Crystal Oscillators 

AP88-13POW Thermal Operating Guideline for the 990Al Power Module 

AP91-003SMOS Designing with 17213 DISC 

AP91-005SMOS Copper Pair Distributed Data Interface (CPDDI) Circuit 

AP91-006SMOS Interfacing the AT&T 17351A to National Semiconductor's BMAC 

AP91-007SMOS Designing FDDI Systems Using 17351A 

AP91-008SMOS Interfacing the AT&T 17351A to the Advanced Micro Devices' FORMAC and FORMAC+ 

AP87-48XFM 2745B & 2745C Miniature Pulse Transformers 

AP88-28XFM 2718AM ISDN SIT Interface Electronic Circuit Transformer 

Data Books 
BC91-019DMOS High-Speed Modem V.32bisN.32/FAX Data Pump Chipsets 

BC91-020DMOS High-Speed Modem V.32bisN.32/FAX Complete Modem Chipsets 

BC92-002DMOS DSP1616 Digital Signal Processor 

BC93-001DMOS DSP1610 Digital Signal Processor 

BC91-0080TH Microelectronic Components for PC Networking 

BC91-0090TH Microelectronic Components for High-Performance Personal Computers and Workstations 

BC91-0130TH Microelectronic Components for Multimedia 

BC91-011XFM ISDN/LAN Transformers 

BC91-015XFM Surface-Mount Magnetics 

CA89-002CON Connector Systems 

CA90-002CON Metral ™ Interconnection System 

CA89-005DBIP Advanced TTL/ECL Gate Arrays 

CA91-001DBIP The 41 Series of High-Performance Line Drivers, Receivers, and Transceivers 

CA92-004EPS DC-DC Converter Selection Guide for Board-Mounted Power Modules 

CA89-03LBC Analog Integrated Circuits 

CA93-001LWP Fiber Optic Products Lightwave Business Unit Short Form Catalog 
For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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Documentation 
Number 
User Manuals 
MN91-054CMOS 

MN93-001ASIC 

MN93-002ASIC 

MN93-003ASIC 

MN92-052DBIP 

MN88-U5DMOS 

MN88-13DMOS 

MN88-18DMOS 

MN88-21DMOS 

MN89-004DMOS 

MN89-010DMOS 

MN91-002DMOS 

MN91-006DMOS 

MN92-018DMOS 

MN92-020DMOS 

MN92-058DMOS 

MN93-010HVIC 

MN89-002L WP 

Publication Title 

High-Speed HS900C CMOS Standard-Cell Library 

Low-Power and High-Speed LP600C/HS600C CMOS Standard-Cell Library 

Low-Power LP900C CMOS Standard-Cell Library 

3 V Optimized, High-Performance, Low-Power HL400C CMOS Standard-Cell Library 

The BEST Design Manual 

W~ DSP32 Digitai Signai Processor Information Manuai 

WE® DSP32 Digital Signal Processor Application Guide 

WE® DSP16 and DSP16A Digital Signal Prdcessor Information Manual 

WE® DSP16 & DSP16A Development Systems 

WE® DSP 16A Evaluation Board 

WE® DSP32C Digital Signal Processor Information Manual 

DSP16A Digital Signal Processor Information Manual 

DSP3210 Digital Signal Processor Information Manual 

Complete Modem Chipsets Data Book 

DSP1610 Digital Signal Processor Information Manual 

High-Speed Modem Data Pump Chipsets Data Book 

Solid-State Relay Designer's Guide 

ODIJ> Lightwave Data Link Models Kit and Clock Recovery Circuits Instruction Manual 

For additional information, call your AT&T Account Manager, or call 1-800-372-2447. 
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CUSTOMER SUPPORT 

AT&T Worldwide Support 

• Design Centers 
Santa Clara, CA 
Allentown, PA 
London, England 
Madrid, Spain 
Munich, Germany 
Singapore 
Taipei, Taiwan 
Tokyo, Japan 

+ Manufacturing Plants 
Allentown, PA 
Bangkok, Thailand 
Dallas, TX 
Kansas City, MO 
Madrid, Spain 
Malmesbury, England 
Matamoros, Mexico 
!\1errhTuick \'alley"", t~1A 
Orlando, FL 
Reading, PA 
Richmond, VA 
Singapore 

Sales Offices 
Located worldwide. For 
the nearest location, 
please call: 
1-800-372-2447. 
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CUSTOMER SUPPORT 

AT&T Microelectronics 
World Headquarters 
2 Oak Way 
Berkeley Heights, NJ 07922-2727 
(908) 771-2000 

For additional information: 
AT&T Microelectronics 
Department AL-500404200 
555 Union Boulevard 
Allentown, PA 18103 
1-800-372-2447 
In Canada: 1-800-553-2448 

North American Sales Offices 
Allentown 

1247 S. Cedar Crest Blvd. 
Dept. AL-52601000 
Allentown, PA 18103 
(215) 770-3343 

Atlanta 
3295 River Exchange Dr. 
Suite 350 
Norcross, GA 30092 
(404) 446-4700 

Boston 
Point West Place 
111 Speen St. 
Framingham, MA 01701 
(508) 626-2161 

Chicago 
500 Park Boulevard 
Suite 270 
Itasca, IL 60143 
(708) 290-3335 

Dallas 
222 West Las Colinas Blvd. 
Suite 950 
Irving, TX 75039 
(214) 556-8800 

Denver 
7979 E. Tufts Avenue 
2nd Floor 
Denver, CO 80237 
(303) 290-2336 

Los Angeles 
7711 Center Ave. 
Suite 101 
Huntington Beach, CA 92647 
(714) 890-4198 

Minneapolis 
1650 W. 82nd Street 
Suite 550 
Bloomington, MN 55431 
(612) 885-4300 
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Phoenix 
1355 University Drive 
2nd Floor 
Mesa, AZ 85201 
(602) 844-6529 

Portland 
10220 S. W. Greenburg Rd. 
Suite 520 
Portland, OR 97223 
(503) 244-3883 

Poughkeepsie 
2 Jefferson Plaza 
Poughkeepsie, NY 12601 
(914) 485-7744 

San Francisco 
4995 Patrick Henry Drive 
Santa Clara, CA 95054 
( 408) 980-3700 

International Sales Offices 
Finland 

Tekniikantie 12 
SF-02150 ESPOO 
Helsinki, Finland 
Tel: 4354-2800 
Int'l: +358-0-4354-2800 
FAX: 463-263 
Int'!: +358-0-463-263 

France 
Tour Horizon 
52 Quai de Dion Bouton 
F-9280 Puteaux Cedex 
Paris, France 
Tel: 4767-4767 
Int'l: +33-1-4767-4767 
FAX: 4767-4724 
Int'l: +33-1-4767-4724 

Germany 
Rudower Chaussee 5 
0-1199 Berlin, Germany 
Tel: 030-6643385 
Int'l: +49-30-6643385 
FAX: 030-6643225 
Int'l: +49-30-6643225 

Bahnhofstrasse 27 A 
D-8043 Unterfoehring 
Munich, Germany 
Tel: 089-95086-0 
Int'l: +49-89-95086-0 
FAX: 089-95086-333 
Int'!: +49-89-95086-333 

Senefelderstrasse 8 
D-7302 Ostfildem 1 
Stuttgart, Germany 
Tel: 0711-44-20-50 
Int'l: +49-711-44-20-50 
FAX: 0711-44-71-59 
Int'l: +49-711-44-71-59 

Italy 
Viale Fulvio Testi 117 
I-20092 Cinisello Balsamo 
Milan, Italy 
Tel: 02-6601-1800 
Int'l: +39-2-6601-1800 
FAX: 02-6127-005 
Int'l: +39-2-6127-005 

Korea 
Samdo Building 
9th Floor 
1-170 Soonhwa-Dong, Choong-ku 
Seoul, 100-130, Korea 
Tel: 2-751-4155 
Int'l: +82-2-751-4155 
FAX: 2-751-4161 
Int'l: +82-2-751-4161 

Japan 
Crystal Tower 
2-27, Shiromi 1-chome 
Chuo-ku, Osaka 540, Japan 
Tel: 06-945-6500 
Int'l: +81-6-945-6500 
FAX: 06-945-6530 
Int'!: +81-6-945-6530 

7-18, Higashi-Gotanda 2-chome 
Shinagawa-ku, Tokyo 141, Japan 
Tel: 03-5421-1600 
Int'!: +81-3-5421-1600 
FAX: 03-5421-1700 
Int'l: +81-3-5421-1700 

Singapore 
14 Science Park Drive 
#03-02A/04 The Maxwell 
Singapore 0511 
Tel: 778-8833 
Int'l: +65-778-8833 
FAX: 777-7495 
Int'!: +65-777-7495 

Spain 
Poligono Industrial de 
Tres Cantos (Zona Oeste) 
E-28770 Colmenar Viejo 
Madrid, Spain 
Tel: 1-807-1700 
Int'l: +34-1-807-1700 
FAX: 1-807-1420 
Int'l: +34-1-807-1420 

Sweden 
Klarabergsviadukten 70 
Box 70363 
S-107 24 
Stockholm, Sweden 
Tel: 08-700-5230 
Int'!: +46-8-700-5230 
FAX: 08-700-5263 
Int'!: +46-8-700-5263 
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Taiwan 
7/12/14th Floor, Overseas Trust 
Building 
249, Sec 1, Tun Hwa South Road 
Taipei, 106, Taiwan, R.O.C. 
Tel: 2-711-3091 
Int'!: +886-2-711-3091 
FAX: 2-776-1366 
Int'!: +886-2-776-1366 

United Kingdom 
Powell Duffryn House 
London Road 
Brackndi, Berk:sliire 
RG122AQ, United Kingdom 
Tel: 0344-487-111 
Int'!: +44-344-487-111 
FAX: -344-485-735 
Int'!: +44-344-485-735 

Cheshire House 
164 Main Road 
Goostrey, Cheshire 
CW4 8JP, United Kingdom 
Tel: 0477-544067 
Int'!: +44-477-544067 
FAX: 0477-33449 
Int'!: +44-477-33449 

Manufacturer Representatives 
Canada/Puerto Rico/United States 

Canada 
Ontario 

}-Squared Technologies, Inc. 
300 March Road, Suite 501 
Kanata, Ontario, Canada K2K 2E2 
(613) 592-9540 

}-Squared Technologies, Inc. 
282 Belfield Rd. 
Suite 201 
Rexdale, Ontario, Canada M9W 1H5 
(416) 674-0927 

Quebec 
}-Squared Technologies, Inc. 
1868 Des Sources Blvd. 
Suite 214 
Point Claire, Quebec, Canada 
H9R 5R2 
(514) 694-8330 

Puerto Rico 
ETS, Inc. 
P.O. Box 10758 
Caparra Hts. Station 
San Juan, Puerto Rico 00922 
(809) 798-1300 

United States 
Alabama 

Prime Components, Inc. 
4801 University Square, Suite 31 
Huntsville, AL 35816 

(205) 837-9668 

Arizona 
Aztech Component Sales, Inc. 
15230 North 75th Street 
Suite 1031 
Scottsdale, AZ 85260 
(602) 991-6300 

Arkansas 
Southern States Marketing 
23 Inca Lane 
Hot Springs Village, AR 71909 
(501) 922-0807 

California 
Electec SoCal, Inc. 
4505 Los Virgines, Suite 211 
Calabasas, CA 91302 
(714) 727-0462 

Electec SoCal, Inc. 
30 Hughes, Suite 208 
Irvine, CA 92718 
(714) 580-0270 

Electec Sales, Inc. 
4701 Patrick Henry Dr. 
Suite 2101 
Santa Clara, CA 95054 
( 408) 496-0706 

Power Products Only 
FirstRep.ofSo.Calif. 
143 Triunfo Canyon Rd. 
Suite 222 
Westlake Village, CA 91361 
(805) 373-0887 

Hadden Associates 
4710 Ruffner Street 
Suite H 
San Diego, CA 92111 
(619) 565-9444 

Colorado 
Quorum3 
23 Inverness Way East 
Suite 120 
Englewood, CO 80112 
(303) 799-8100 

Connecticut 
Scientific Components Inc. 
315 Highland, P.O. Box 160 
Cheshire, CT 06410 
(203) 272-2963 

Florida 
Cartwright & Bean, Inc. 
1706 E. Semoran Blvd. 
Suite 114 
Apopka, FL 32703 
( 407) 889-9100 

Cartwright & Bean, Inc. 
324 S. Military Trail 
Deerfield Beach, FL 33442 
(305) 429-3400 

Georgia 
Prime Components, Inc. 
6825 Jimmy Carter Blvd. 
Suite 1890 
Norcross, GA 30071 
(404) 441-3343 

Illinois 
Victory Sales, Inc. 
1030 Higgins Road 
Suite 101 
Hoffman Estates, IL 60195 
(708) 490-0300 

Indiana 
Mohrfield Marketing, Inc. 
4173 Millersville Road 
Indianapolis, IN 46205 
(317) 546-6969 

Mohrfield Marketing, Inc. 
9415 Teke Drive 
Leo, IN 46765 
(219) 627-5355 

Kansas 
MIDTEC Associates, Inc 
11900 W. 87th Street Pkwy 
Suite 220 
Lenexa, KS 66215 
(913) 541-0505 

Kentucky 
Mohrfield Marketing, Inc. 
2265 Harrodsburg Road 
Suite 200 
Lexington, KY 40504 
(606) 276-0478 

Maryland 
Advanced Technology Sales 
100 West Road 
Suite 412 
Towson, MD 21204 
(301) 296-9360 

Massachusetts 
Power Products Only 
Anchor Engineering Corp. 
11 Walkup Drive 
Westborough, MA 01581 
(508) 898-2724 

Paramount Technology, Inc. 
460 Totten Pond Road, Fifth Floor 
Waltham, MA 02154 
(617) 890-8505 

Michigan 
Trilogy Marketing Incorporated 
1825 S. Woodward Avenue 
Suite 170 
Bloomfield Hills, MI 48302 
(313) 338-2470 
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Minnesota 
D.A. Case Associates 
4620 West 77th Street 
Suite 250 
Minneapolis, MN 55435 
(612) 831-6777 

Missouri 
Midtec Associates, Inc. 
55 Westport Plaza, Suite 614 
St. Louis, MO 63146 
(314) 275-8666 

New Jersey 
Technical Marketing Group 
175-3C Fairfield Ave. 
West Caldwell, NJ 07006 
(201) 226-9408 

Vantage Sales Co. 
V-105 Executive Mews 
1930 E. Marlton Pike 
Cherry Hill, NJ 08003 
(609) 424-6777 

New York 
Entec Group Inc. 
6037 Taft Road East 
Suite 106 
North Syracuse, NY 13212 
(315) 458-7936 

Technical Marketing Group 
20 Broad Hollow Road 
Melville, NY 11747 
(516) 351-8833 

North Carolina 
Prime Components, Inc. 
5250-77 Center Drive 
Suite 350 
Charlotte, NC 28217 
(704) 522-1150 

Prime Components, Inc. 
805 Spring Forest Road 
Suite 800 
Raleigh, NC 27609 
(919) 850-9866 

Prime Components, Inc. 
1605 Maple Ridge Court 
Greensboro, NC 27405 
(919) 282-7855 

Ohio 
Midwest Marketing Associates 
30 Marco Lane 
Dayton, OH 45458 
(513) 443-2511 

Midwest Marketing Associates 
5001 Mayfield Road 
Suite 212 
Lyndhurst, OH 44124 
(216) 381-8575 
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Oregon 
Advanced Technical Marketing 
Inc. 
4900 S.W. Griffith Drive 
Suite 105 
Beaverton, OR 97005 
(503) 643-8307 

Pennsylvania 
Silicon Materials Only 
G&G Materials 
237 Lancaster Avenue 
Suite 103 
Devon, PA 19333 
(215) 293-0840 

Silicon Materials Only 
HOTTEC, Inc. 
146 Surrey Lane 
Harleysville, PA 19438 
(215) 256-6003 

Texas 
Southern States Marketing 
400 E. Anderson Lane 
Suite 126 
Austin, TX 78752 
(512) 835-5822 

Southern States Marketing 
1445 North Loop West 
Suite 375 
Houston, TX 77008 
(713) 868-5180 

Southern States Marketing 
1702 North Collins Blvd. 
Suite 250 
Richardson, TX 75080 
(214) 238-7500 

Utah 
Anderson Associates 
270 S. Main Street 
Suite 108 
Bountiful, UT 84010 
(801) 292-8991 

Virginia 
Advanced Technology Sales 
13615 Knobhill Court 
Midlothian, VA 23113 
(804) 378-5275 

Washington 
Advanced Technical Marketing 
8521 154th Ave. N.E. 
Redmond, WA 98052 
(206) 869-7636 

Wisconsin 
Victory Sales, Inc. 
405 N. Calhoun Road 
Suite 208 
Brookfield, WI 53005 
(414) 789-5770 

International Manufacturer 
Representatives 
England 

Ultimate Marketing 
Coltwood House 
2 Tongham Rd. 
Runfold, Farmham 
Surrey GUlO lPH 
England 
Tel: 0252-781212 
Int'l:+44-252-781312 
FAX: 0252-781313 
Int'l: +44-252-781313 

Ireland 
Micro Marketing Ltd. 
Ellenborough House, Dublin Rd. 
NAAS, Co. Kildare 
Ireland 
Tel: 01-2989400 
Int'l: +353-45-71316 
FAX: 01-2989828 
Int'l: +353-45-71315 

Israel 
SMD Electronics Ltd. 
P.O. Box 3075, 12 Irus Ha'argaman 
II-42130, Netanya 
Israel 
Tel: 02-53654368/9 
Int'l: +97-2-53654368/9 
FAX: 02-53653470 
Int'l: +97-2-53653470 

Scotland 
Stuart Electronics Ltd. 
Phoenix House 
Bothwell Road 
Castlehill 
Carluke ML8 5UF, Scotland 
Tel: 0555-51572 
Int'l: +44-555-51572 
FAX: 0555-51562 
Int'l: +44~555-51562 

Taiwan 
Seraphim Engineering co., LID. 
6th Floor, No. 34-1 
Chiu Chuan Street 
Taipei, Taiwan, R.O.C. 
Tel: 2-593-5195 
Int'l: +886-2-593-5195 
FAX: 2-594-9424 
Int'!: +886-2-594-9424 

Exartech International Corp. 
lOF, 82 
Chung Cheng S. Rd. 
San Chung 
Taipei, Taiwan, R.0.C. 
Tel: 2-977-6828 
Int'l: +886-2-977-6828 
FAX: 2-977-6829 
Int'l: +886-2-977-6829 



Distributors 
Canada/United States 

Canada 
Arrow/Schweber Electronics 
36 Antares Drive 
Unit 100 
Nepean, Ontario, Canada K2E 7W5 
(613) 226-6903 

Capstone Electronics -
Canada Hub 
1093 Meyerside Drive 
Mississauga, Ontario, Canada LST 1M4 
(416) 670-2010 

Arrow/Schweber Electronics 
1093 Meyerside Drive 
Mississauga, Ontario L5T 1M4 
Tel: (1) 416-670-7769 

Arrow/Schweber Electronics 
1100 St. Regis Boulevard 
Dorval, Quebec, Canada H9P 2T5 
(514) 421-7411 

United States 
Alabama 

Arrow/Schweber Electronics 
1015 Henderson Road 
Huntsville, AL 35816 
(205) 837-6955 

Arizona 
Anthem Electronics, Inc. 
1553 W. 10th Place 
Suite 101 
Tempe, AZ 85281 
(602) 966-6600 

Arrow /Schweber Electronics 
2415 W. Erie Drive 
Tempe, AZ 85282 
(602) 431-0030 

California 
Anthem Electronics, Inc. 
(Corporate Office) 
1160 Ridder Park Drive 
San Jose, CA 95131 
(408) 452-2219 

Anthem Electronics, Inc. 
1 Oldfield Drive 
Irvine, CA 92718-2809 
(714) 768-4444 

Anthem Electronics, Inc. 
9369 Carroll Park Drive 
San Diego, CA 92121 
(619) 453-9005 

Anthem Electronics, Inc. 
9131 Oakdale Avenue 
Chatsworth, CA 91311 
(818) 775-1333 

Anthem Electronics, Inc. 
580 Menlo Drive 
Suite 8 
Rocklin, CA 95677 
(916) 624-9744 

Arrow /Schweber Electronics 
6 Cromwell Street, Suite 100 
Irvine, CA 92718 
(714) 454-4303 

Arrow/Schweber Electronics 
1180 Murphy Avenue 
San Jose, CA 95i31 
(408) 441-9700 

Arrow/Schweber Electronics 
9511 Ridgehaven Court 
San Diego, CA 92123 
(619) 565-4800 

Arrow/Schweber Electronics 
27607 W. Agoura Road 
Malibu Canyon Business Park 
Calabasas, CA 91302 
(818) 880-9686 

Capstone Electronics-Orange Cty. 
Reg. Ctr. 
6 Cromwell St., #100 
Irvine, CA 92718 
(714) 454-4245 

Capstone Electronics -
SanJoseHub 
1180 Murphy Avenue 
San Jose, CA 95131 
(408) 453-9804 

Merit Electronics 
2070 Ringwood Avenue 
San Jose, CA 95131 
( 408) 434-0800 

Colorado 
Anthem Electronics, Inc. 
373 Inverness Drive South 
Englewood, CO 80112 
(303) 790-4500 

Arrow/Schweber Electronics 
61 Inverness Drive East 
Suite 105 
Englewood, CO 80112 
(303) 799-0258 

Capstone Electronics 
(Headquarters) 
3254 Fraser Street 
Aurora, CO 80011 
(303) 375-1300 

Connecticut 
Anthem Electronics, Inc. 
61 Mattatuck Heights Road 
Waterbury, CT 06705 
(203) 575-1575 

Arrow/Schweber Electronics 
12 Beaumont Road 
Wallingford, CT 06492 
(203) 265-7741 

Florida 
Arrow/Schweber Electronics 
400 Fairway Drive 
Deerfield Beach, FL 33441 
(305) 429-8200 

Arrow/Schweber Electronics 
37 Skyline Drive 
Bmidmg D 
Suites 3101, 3102, & 3103 
Lake Mary, FL 32746 
( 407) 333-9300 

Georgia 
Arrow/Schweber Electronics 
4250 E. River Green Parkway 
Duluth, GA 30136 
(404) 497-1300 

Illinois 
Anthem Electronics, Inc. 
1300 Remington Road 
Suite A 
Schaumburg, IL 60173 
(708) 884-0200 

Arrow/Schweber Electronics 
1140 W. Thorndale Avenue 
Itasca, IL 60143 
(708) 250-0500 

Capstone Electronics -
Chicago Regional Center 
1100 W. Thorndale Avenue 
Itasca, IL 60143 
(708) 250-0300 

Indiana 
Arrow/Schweber Electronics 
7108 Lakeview Parkway, West Drive 
Indianapolis, IN 46268 
(317) 299-2071 

Iowa 
Arrow/Schweber Electronics 
375 Collins Road, N.E. 
Cedar Rapids, IA 52402 
(319) 395-7230 

Kansas 
Arrow/Schweber Electronics 
9801 Legler Road 
Lenexa, KS 66214 
(913) 541-9542 

Maryland 
Anthem Electronics, Inc. 
7168 Columbia Gateway Drive 
Suite A 
Columbia, MD 21046 
(410) 995-6640 
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Arrow/Schweber Electronics 
9800J Patuxent Woods Drive 
Columbia, MD 21046 
(301) 596-7800 

Massachusetts 
Anthem Electronics, Inc. 
36 Jonspin Road 
Wilmington, MA 01887 
(508) 657-5170 

Arrow/Schweber Electronics 
25 Upton Drive 
Wilmington, MA 01887 
(508) 658-0900 

Capstone Electronics - Boston 
Regional Center 
25 Upton Drive 
Wilmington,MA 01887 
(508) 657-5874 

Michigan 
Arrow/Schweber Electronics 
19880 Haggerty Road 
Livonia, MI 48152 
(313) 462-2290 

Minnesota 
Anthem Electronics, Inc. 
7646 Golden Triangle Drive 
Eden Prairie, MN 55344 
(612) 944-5454 

Arrow/Schweber Electronics 
10100 Viking Drive 
Suite 100 
Eden Prairie, MN 55344 
(612) 941-5280 

New Jersey 
Anthem Electronics, Inc. 
26 Chapin Road, Unit K 
Pine Brook, NJ 07058 
(201) 227-7960 

Arrow/Schweber Electronics 
4 E. Stow Road, Unit 11 
Marlton, NJ 08053 
(609) 596-8000 

Arrow/Schweber Electronics 
43 Route 46 East 
Pine Brook, NJ 07058 
(201) 227-7889 

Arrow/Schweber Electronics 
101 Crawfords Corner Road 
Room 1M511 
Holmdel, NJ 07733-3030 
(908) 949-4700 

Capstone Electronics -
Philadelphia Regional Center 
4 E. Stow Road, #12 
Marlton, NJ 08053 
(609) 596-7500 
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New York 
Anthem Electronics, Inc. 
47 Mall Drive 
Cammack, NY 11725 
(516) 864-6600 

Arrow/Schweber Electronics 
20 Oser Avenue 
Hauppauge, NY 11788 
(516) 231-1000 

Arrow/Schweber Electronics 
3375 Brighton-Henrietta 
Townline Road 
Rochester, NY 14623 
(716) 427-0300 

Arrow/Scbweber Electronics 
25 Hub Drive 
Melville, NY 11747 
(516) 391-1300 

North Carolina 
Arrow/Schweber Electronics 
5240 Greens Dairy Road 
Raleigh, NC 27604 
(919) 876-3132 

Capstone Electronics -
Raleigh Hub 
5230 Greens Dairy Road 
Raleigh, NC 27604 
(919) 954-0600 

Ohio 
Arrow/Schweber Electronics 
6573 E. Cochran Road 
Solon, OH 44139 
(216) 248-3990 

Arrow/Scbweber Electronics 
8200 Washington Village Drive 
Suite A 
Centerville, OH 45458 
(513) 435-5563 

Oklahoma 
Arrow/Schweber Electronics 
12111 E. 51st Street 
Suite 101 
Tulsa, OK 74146 
(918) 252-7537 

Oregon 
Anthem Electronics, Inc. 
9090 S.W. Gemini Drive 
Beaverton, OR 97005 
(503) 643-1114 

Almac/ Arrow Electronics 
Corp. 
1885 N.W. 169th Place 
Beaverton, OR 97006-7312 
(503) 629-8090 

Pennsylvania 
Anthem Electronics, Inc. 
355 Business Center Drive 
Suite C 
Horsham, PA 19044 
(215) 443-5150 

Arrow/Schweber Electronics 
1000 RDIC Plaza 
Suite 212 
Pittsburgh, PA 15238 
(412) 963-6807 

Texas 
Anthem Electronics, Inc. 
651 N. Plano Road 
Suite 429 
Richardson, TX 75081 
(214) 238-7100 

Arrow/Schweber Electronics 
3220 Commander Drive 
Carrollton, TX 75006 
(214) 380-6464 

Arrow/Schweber Electronics 
10899 Kinghurst Drive 
Suite 100 
Houston, TX 77099 
(713) 530-4700 

Arrow/Schweber Electronics 
2227 W. Braker Lane 
Austin, TX 78758 
(512) 835-4180 

Capstone Electronics - Dallas 
Regional Center 
3220 Commander Drive 
Carrollton, TX 75006 
(214) 380-9049 

Utah 
Anthem Electronics, Inc. 
1279 W. 2200 South 
Salt Lake City, UT 84119 
(801) 973-8555 

Arrow/Schweber Electronics 
1946 W. Parkway Boulevard 
Salt Lake City, UT 84119 
(801) 973-6913 

Washington 
Almac Electronics Corporation 
(Headquarters) 
14360 S.E. Eastgate Way 
Bellevue, WA 98007 
(206) 643-9992 

Anthem Electronics, Inc. 
19107 120th Avenue, N.E. 
Suite 102 
Bothell, WA 98011 
(206) 483-1700 
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Wisconsin 
Arrow/Schweber Electronics 
200 N. Patrick Boulevard 
Brookfield, WI 53045 
(414) 792-0150 

lnternationa I Distributors 
Austria 

Ing Ernst Steiner 
Elektronische Bautelle 
Vertriebsges Gmbh. 
Hummelgasse 14 
A-1130 Wien 
Austria 
Tel: 0222-87774740 
Int'l: +43-222-87774740 
FAX: 0222-8765617 
Int'l: +43-222-8765617 

Belgium 
lnelco Electronics 
Avenue des Croix de Guerre 94 
B-1120 Brussels 
Belgium 
Tel: 02-2442811 
Int'l: +32-2-2442811 
FAX: 02-2-2164606 
Int'!: +32-2-2164606 

Brazil 
Lightwave Products Only 
AsGa Microelectronica 
KM4-CEP 1314 
Cx.P. 132 
Paulina-SP 
Brazil 
Tel: (55192) 74-3210 

Denmark 
C-88AS 
101 Kokkedal Industripark 
Dk-2980 Kokkedal 
Denmark 
Tel: 042-244888 
Int'!: +45-42-244-888 
FAX: 042-244-889 
Int'!: +45-42-244-889 

England 
FPGA Products Only 
Arrow 
St. Martins Business Centre 
Cambridge Road 
Bedford 
MK42 OHF 
England 
Tel: 02342-72733 
Int'!: +44-2342-72733 
FAX: 02342-10674 
Int'l: +44-2342-10674 

Bytech Components LID 
12A Cedarwood 
Chineham Business Park 
Crockford Lane 
Basingstoke 
Hampshire, RG24 OWD 
England 
Tel: 0256-707107 
Int'l: +44-256-707107 
FAX: 0256-707162 
Int'l: +44-256-707162 

Macro 
Burnham Lane 
Slough 
SLl 6LN 
England 
Tel: 0628-604383 
Int'!: +44-628-604383 
FAX: 0628-666873 
Int'!: +44-628-666873 

Llghtwave Products Only 
Optilas 
Mill Court 
Wolverton Mill 
Milton Keynes 
MK12 5RE 
England 
Tel: 0908-221123 
Int'!: +44-908-221123 
FAX: 0908-221110 
Int'!: +44-908-221110 

Finland 
Nordcomp Finland OY 
Asemakuja 2 
SF-02770 ESPOO 
Finland 
Int'!: +35-8-0859-3699 
FAX: +35-8-0859-3644 

France 
A2M 
5 Rue Carie Vernet 
92315 Sevres Cedex 
France 
Int'l: +33-1-46237904/63 
FAX: +33-1-46237923 

Compress 
30, Rue Du Morvan 
94633 RUNGIS CEDEX 
France 
Int'l: +33-1-46878020 
FAX: +33-1-46866763 

Lightwave Products Only 
Microscience SA 
14, Rue Violet 
75015 Paris 
France 
Int'!: +33-1-45787880 
FAX: +33-145752955 

Germany 
API Elektronik Vertriebs GmbH 
Lorenz-Braren-Str. 32 
D-8062 Markt Indersdorf 
Germany 
Tel: 08136-7092 
Int'l: +49-8136-7092 
FAX: 08136-7398 
Int'l: +49-8136-7398 

All Products Except Modems 
Astronic GmbH 
Electronik-Vertrleb 
Gruenwalder Weg 30 
D-8024 Deisenhofen 
Germany 
Tel: 089-6130303 
Int'l: +49-89-6130303 
FAX: 089-6131668 
Int'!: +49-89-6131668 

Fil Electronic-Vertriebs GmbH 
Hans Boeckler Str. 17 
D-W7312 Kircheim/Teck 
Germany 
Int'l: +49-7021 98530 X13 
FAX: +49-7021-9853-34 

JermynGmbH 
Im DachsstOck 9 
D-6250 Limburg 
Germany 
Tel: 06431-5080 
Int'!: +49-6431-5080 
FAX: 06431-508289 
Int'!: +49-6431-508289 

Italy 
Lasi Elettronica S.P .A. 
Viale Fulvio Testi, 280 
20126 Milan 
Italy 
Tel: 02-661431 
lnt'l: +39-2-661431 
FAX: 02-66101385 
Int'!: +399-2-6610385 

Power Products Only 
DeMico 
Viale Vittorio Veneta 8 
20061 Cassina de Pecchi (Mi) 
Italy 
Tel: 02-95343600 
Int'!: +39-2-95343600 
FAX: 02-9522227 
Int'l: +39-2-9522227 

Lightwave Products Only 
Farnell Italia Sri 
Via F. Iii Cemuschi 
22-22055 Merate (Como) 
Italy 
Tel: 039-9907612 
lnt'l: +39-39-9907612 
FAX: 039-599213 
Int'l: +39-39-599213 
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Japan 
AT&T Japan Semiconductor 
Marketing Ltd. 
7-18, Higashi-Gotanda 2-chome 
Shinagawa-ku, Tokyo 141 
Japan 
Tel: 03-5421-1750 
Int'!: 81-3-5421-1750 
FAX: 03-5421-1755 
Int'!: 81-3-5421-1755 

Kanematsu Electronics 
Components Corp. 
Shin-Ohsaki Kangyo Bldg. l lF 
6-4 Ohsaki 1-chome 
Shinagawa-ku, Tokyo 141 
Japan 
Tel: 03-3779-7811 
Int'!: +81-3-3779-7811 
FAX: 03-3779-7800 
Int'!: +81-3-3779-7800 

Mitsui & Co., Ltd. 
2-1 Ohtemachi 1-chome 
Chiyoda-ku, Tokyo 100 
Japan 
Tel: 03-3285-4067 
Int'!: 81-3-3285-4067 
FAX: 03-3285-9868 
Int'!: 81-3-3285-9868 

Sumisho Electronic Devices Corp. 
Eiseniwamotocho Bldg. 
2-8-8 Iwamotocho 
Chiyoda-ku, Tokyo 101 
Japan 
Tel: 03-3863-8200 
Int'!: +81-3-3863-8200 
FAX: 03-3863-8211 
Int'!: +81-3-3863-8211 

TOMEN Electronics Corp. 
1- 1, Uchisaiwaicho 2-chome 
Chiyoda-ku, Tokyo 100 
Japan 
Tel: 03-3506-3657 
Int'!: +81-3-3506-3657 
FAX: 03-3506-3497 
Int'!: +81-3-3506-3497 
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Netherlands 
TME Components BV 
Helftheuvelweg 83 
NL-52224 AS 's-Hertogenbosch 
The Netherlands 
Tel: 073-221010 
Int'!: +31-73-221010 
FAX: 073-220330 
Int'!: +31-73-220330 

Norway 
Odin Electronics AS 
P.O. Box 9376 
0135 Oslo 
Norway 
Int'!: +47-22-67-7290 
FAX: +47-22-67-7380 

Portugal 
ATD Electronica IDA 
Edificio Altejo 
Urbanizacao da Matinha 
Rua 3 No. 505 
1900 Lisbon 
Portugal 
Int'!: +351-1-8580191/2/3/4 
FAX: +351-1-8587841 

Spain 
ATD Electronica SA 
Avda. de la Industria 
32-Nave 17-2B 
28100 Alcobendas 
Madrid 
Spain 
Int'!: +34-1661-6551 
FAX: +34-1661-6300 

FPGA Products Only 
Semiconductores Investigacion y 
Diseno SA 
Edificio "Centro de Encuentros" 
Issac Newton, s/n 
28760 Tres Cantos 
Madrid 
Spain 
Int'!: +34-18035052 
FAX: +34-18039557 

Sweden 
NC Nordcomp Sweden AB 
P.O. Box 4115, Hemvarnsgaten 11 
S-171 04 Solna 
Sweden 
Tel: 08-985140 
Int'!: +46-8-985140 
FAX: 08-7645451 
Int'!: +46-8-765451 

Switzerland 
DatacompAG 
Silbernstrasse 10 
CH-8953 Dietikon 
Switzerland 
Tel: 01-7405140 
Int'!: +41-1-7405140 
FAX: 01-7413423 
Int'!: +41-1-7413423 

Turkey 
Inter Muhendislik 
Danismanlik Ve Ticaret A.S. 
Hasircibasi CAD. No. 55 
81310 Kadikoy 
Istanbul 
Turkey 
Tel: 013499400 
Int'!: +90-1-3499400 
FAX: 013499430 
Int'!: +90-1-3499430 



AT&T MICROELECTRONICS TERMS AND CONDITIONS 

TERMS AND CONDffiONS 

lHE TERMS AND CONDITIONS OF SALE CONTAINED HEREIN ("THIS AGREEMENT") SHALL APPLY TO ALL QUOTA­
TIONS AND OFFERS MADE AND PURCHASE ORDERS ACCEPTED BY SELLER. IF lHESE TERMS AND CONDITIONS 
CONFLICT WITH TERMS AND CONDITIONS OF A PURCHASE ORDER OR PROCUREMENT DOCUMENT ISSUED BY 
BUYER, lHE TERMS AND CONDITIONS CONTAINED HEREIN SHALL GOVERN. SELLER'S ACCEPTANCE OF BUYER'S 
ORDER IS CONDITIONED UPON BUYER'S ACCEPTANCE OF THESE TERMS AND CONDITIONS IRRESPECTIVE OF 
WHETHER lHE BUYER ACCEPTS THEM IN WRITING, BY IMPLICATION, OR BY ACCEPTANCE OF AND PAYMENT 
FOR PRODUCT SOLD HEREUNDER, AND IRRESPECTIVE OF WHEN BUYER'S PURCHASE ORDER OR PROCUREMENT 
DOCUMENT IS ISSUED OR WHElHER IT PRECEDES OR FOLLOWS ISSUANCE OF THIS AGREEMENT. SELLER'S FAIL­
l3RE TO OBJECT TO PROv1SIONS CO:NTAINED IN A.t~r COiVIMU!-.1CATION FROM Bl.IYER SHALL NOT BE DEEMED A 
WAIVER OF lHE PROVISIONS HEREIN. 

1. DEUVERY, TITLE, AND RISK OF LOSS - Shipment will be made in a manner determined by Seller. Title (except 
as provided in Section 8, "RIGHTS IN INTELLECTUAL PROPER1Y") and risk of loss or damage to the product shall pass 
to Buyer at the time Seller delivers possession of the product to a carrier at Seller's plant or warehouse or other facility 
without regard to notification of shipment or selection of carrier. Product held by Seller at Buyer's request beyond the 
scheduled delivery date shall be at Buyer's risk and expense. Freight shall be prepaid by Seller and invoiced back to 
Buyer. Buyer shall be responsible for expenses incurred by Seller where, at Buyer's request, Seller ships or packs prod­
uct in other than its normal manner for domestic shipment. 

2. UCENSED PRODUCTS - No title or other ownership rights in any licensed products or any copies thereof shall 
pass to Buyer under this Agreement or any performance hereunder. Buyer agrees that it will not alter any notices on, 
prepare derivative works based on, or reproduce, reverse engineer, disassemble or decompile any software embodied 
in licensed products or recorded in the purchased products furnished under this Agreement. 

3. TERMINATION OR CHANGE - Buyer shall not terminate, suspend performance, reschedule or cancel delivery or 
issue a "hold" order under this Agreement, in whole or in part, without Seller's prior written consent and upon terms 
that will compensate Seller for any loss or damage resulting from such action. Buyer's liability shall include, but not be 
limited to, the price of product delivered or held for disposition and the price of services already performed, plus Seller's 
loss of profits thereon, incurred costs and a reasonable allocation of general and administrative expenses. Any such ter­
mination shall be subject to a minimum termination charge of fifteen percent (15%) of the dollar amount of the sales ter­
minated. 

4. TERMS OF PAYMENT- Buyer shall pay the invoiced amount within thirty (30) days from the date of Seller's in­
voice. Delinquent payments are subject to an interest charge at the rate of one and one-half percent (1-1/2%) per 
month, or portion thereof (but not to exceed the maximum lawful rate). Buyer hereby grants to Seller a purchase 
money security interest in the product to secure the purchase price of the product until the purchase price is paid in full. 
Buyer agrees to execute and deliver all documents requested by Seller to perfect and maintain Seller's security interest. 
Orders are subject to a maximum outstanding credit limit (measured counting all outstanding invoices, whether or not 
past due, combined with the value of all accepted orders) as reasonably determined by Seller. Seller may refuse to ac­
cept purchase orders, if such acceptance would result in Buyer exceeding such credit limit. The amount of credit or 
terms of payment may be changed or credit withdrawn by Seller at any time. Each shipment shall constitute an inde­
pendent transaction and Buyer shall pay for same in accordance with the specified payment terms. If shipments are de­
layed by Buyer, Seller may invoice Buyer when Seller is prepared to ship. 

5. TAXES - Any tax or related charge that Seller shall be required to pay to or collect for any government upon or with 
respect to services rendered or the sale, use or delivery of products shall be billed to Buyer as a separate item and paid 
by Buyer, unless a valid exemption certificate is furnished by Buyer to Seller. 
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6. PRODUCT CHANGES - Seller may at any time (i) make changes in the products that do not materially affect physi­
cal or functional interchangeability or petformance or (ii) make more substantial changes or discontinue delivery of the 
product when required for purposes of safety. 

7. WARRANTY - Seller warrants to Buyer that products of its manufacture will be, on the date of shipment of the 
product, free from defects in material and workmanship and will substantially conform to Seller's written specifications 
provided to Buyer or to the specifications, if any, identified in an order and agreed to in writing by Seller, other than 
specifications specifying petformance for a period of time. If any defect in material or workmanship or failure to meet 
said published specifications (a "defect") appears in the product, Seller will, at its option, either repair or replace the de­
fective product without charge at Seller's manufacturing or repair facility or credit or refund the purchase price of the 
defective product provided: (i) the defect appears within twelve (12) months from the date of shipment of the product, 
(ii) Buyer notifies Seller in writing of the claimed defect within thirty (30) days after Buyer knows or reasonably should 
know of the claimed defect, and (iii) Seller's examination of the product discloses that the claimed defect actually exists. 

Buyer shall follow Seller's instructions regarding return of defective product, and no product will be accepted for repair, 
replacement, credit or refund without the written authorization of and in accordance with Seller's instructions. Replaced 
products shall become Seller's property. In no event shall Seller be responsible for deinstallation or reinstallation of de­
fective products or for the expenses thereof. If Seller determines that the returned products are not defective, Buyer 
shall pay Seller all costs of handling, inspection, repairs and transportation at Seller's then prevailing rates. Repairs and 
replacements covered by the above warranty are warranted to be free from defects as set forth above except that the de­
fect must appear (i) within three (3) months from the date of repair or replacement or (ii) prior to the expiration of the 
above twelve (12) month period, whichever is later. 

With respect to products not manufactured by Seller, Seller, to the extent permitted, extends the warranties and affords 
the remedies to Buyer given to Seller by its vendor of said products. Seller makes no warranties with respect to experi­
mental products or prototypes or to products which have been subjected to misuse, neglect, accident or abuse or have 
been improperly installed, stored, maintained, repaired or altered by anyone other than Seller, or had their serial num­
bers or month and year of manufacture or shipment removed, defaced or altered. 

EXCEPT AS STATED IN THIS SECTION 7, SELLER, ITS SUBSIDIARIES AND AFFILIATES, SUBCONTRACTORS AND SUP­
PLIERS MAKE NO WARRANTIES EXPRESS OR IMPLIED, AND SPECIFICALLY DISCLAIM ANY WARRANTY OF MER­
CHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AS WELL AS OTHER IMPLIED WARRANTIES, IN LAW OR 
EQUITY. BUYER'S SOLE AND EXCLUSIVE REMEDY SHALL BE SELLER'S OBLIGATION TO REPAIR OR REPLACE OR 
CREDIT OR REFUND AS SET FORTH ABOVE. 

8. RIGHTS IN INTELLECTUAL PROPERTY - Seller exclusively shall own all right, title and interest in and to any in­
ventions, discoveries, improvements, methods, ideas, computer and other apparatus programs and related documenta­
tion, other works of authorship fixed in any tangible medium of expression, mask works or other forms of intellectual 
property, whether or not patentable, copyrightable or subject to mask work rights or other forms of protection, which 
are made, created, developed, written, conceived or first reduced to practice by Seller solely, jointly or on its behalf, in 
the course of, arising out of or as a result of work done under this Agreement. 

9. INTELLECTUAL PROPERTY INDEMNITY - Seller shall: (i) defend or settle, at its option and expense, any claim 
against Buyer alleging that any product furnished hereunder, in the form in which it is furnished by Seller, infringes any 
United States patent, copyright or trademark; (ii) reimburse Buyer for any costs incurred at Seller's written request; and 
(iii) pay all damages and costs assessed by final judgment against Buyer and attributable to such claim. Seller shall have 
the right, at any time and at its option and expense to: (i) procure for Buyer the right to continue using such product; (ii) 
replace or modify any such product provided or to be provided to be free of the infringement claim and/or discontinue 
further deliveries of the product; or (iii) require return of such product and refund the purchase price paid less a reason­
able allowance for use, damage and obsolescence. Seller's obligations hereunder are conditioned upon: (i) Buyer giv­
ing Seller prompt written notice of any such claim; (ii) Seller having complete control of the defense and settlement 
thereof; and (iii) Buyer cooperating fully with Seller to facilitate the defense or settlement of such claim. 
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Notwithstanding the foregoing, Seller shall have no obligation to defend or settle any claim for any infringement or other 
violation of any patent or other intellectual property right: (i) arising from compliance with Buyer's specifications, de­
signs or instructions; or (ii) relating to use of any product furnished hereunder in combination with any other item(s), 
whether or not furnished by Seller, even if such use is the product's necessary or inherent use or the use for which the 
product is purchased. 

The sale of any product by Seller shall not in any way confer upon Buyer, or upon anyone claiming under Buyer, any 
license (expressly or impliedly, by estoppel or otherwise) under any patent claim of Seller or others covering or relating 
to any combination, machine or process in which such product is or might be used, or to any process or method of 
making such product. 

THE FOREGOING STATES THE SOLE AND EXCLUSIVE REMEDY AND OBLIGATION OF THE PARTIES HERETO FOR 
INFRINGEMENT OR OTHER VIOLATION OF ANY INTELLECTUAL PROPERTY RIGHT AND IS IN LIEU OF ALL WAR­
RANTIES, EXPRESS, IMPLIED OR STATUTORY, IN REGARD THERETO. 

10. EXPORT CONTROL - Buyer acknowledges that the products sold under this Agreement and technical informa­
tion transmitted in connection therewith may be subject to export restrictions under applicable law, including the U.S. 
Department of Commerce Export Administration Regulations ("Regulations"), and Buyer agrees to comply fully with 
same. Buyer assures Seller that it will not transmit, sell, transfer or convey any such products, technical information or 
software, or goods produced through the use of same, to any country, or citizen or resident of a country, other than the 
United States without first securing the written consent, if required, of the U.S. Department of Commerce. 

11. EXCLUSIVE REMEDIES AND IlMITATIONS OF LIABILITY 

A. FOR PURPOSES OF THE EXCLUSIVE REMEDIES AND LIMITATIONS OF LIABILITY SET FORTH IN THIS SECTION 
11, SELLER SHALL BE DEEMED TO INCLUDE AMERICAN TELEPHONE AND TELEGRAPH COMPANY, ITS SUBSIDIAR­
IES AND AFFILIATES AND THE DIRECTORS, OFFICERS, EMPLOYEES, AGENTS, REPRESENTATIVES, SUBCONTRAC­
TORS AND SUPPLIERS OF EACH OF THEM; AND "DAMAGES" SHALL BE DEEMED TO REFER COLLECTIVELY TO ALL 
INJURY, DAMAGE, LOSS OR EXPENSE INCURRED. 

B. SELLER'S ENTIRE LIABILITY AND BUYERS' EXCLUSIVE REMEDIES AGAINST SELLER FOR ANY DAMAGES CAUSED 
BY ANY PRODUCT DEFECT OR FAILURE, OR ARISING FROM THE PERFORMANCE OR NON-PERFORMANCE OF ANY 
WORK, REGARDLESS OF THE FORM OF ACTION, WHETHER IN CONTRACT, TORT INCLUDING NEGLIGENCE, 
STRICT LIABILITY OR OTHERWISE SHALL BE: 

1. FOR INFRINGEMENT, THE REMEDIES SET FORTH IN SECTION 9. 
2. FOR FAILURE OF PRODUCT OR WORK PERFORMED, THE REMEDIES STATED IN 

SECTION 7. 
3. FOR DELAYS IN DELIVERY, NONE UNLESS THE DELIVERY IS DELAYED BY MORE THAN THIRTY (30) 

DAYS BY CAUSES NOT ATIRIBUTABLE EITHER TO BUYER OR TO FORCE MAJEURE CONDITIONS, IN 
WHICH CASE BUYER SHALL HA VE THE RIGHT, AS ITS SOLE REMEDY, TO CANCEL THE ORDER WITH­
OUT INCURRING TERMINATION CHARGES. 

4. FOR DAMAGES TO REAL OR TANGIBLE PERSONAL PROPERTY OR FOR BODILY INJURY OR DEATH TO 
ANY PERSON PROXIMATELY CAUSED BY SELLER, BUYER'S RIGHT TO PROVEN DIRECT DAMAGES. 

5. FOR CLAIMS OTHER THAN SET FORTH ABOVE, SELLER'S LIABILITY SHALL BE LIMITED TO DIRECT DAM­
AGES THAT ARE PROVEN, IN AN AMOUNT NOT TO EXCEED $100,000. 

C. NOTWITHSTANDING ANY OTHER PROVISION OF THIS AGREEMENT, SELLER SHALL NOT BE LIABLE FOR INCI­
DENTAL, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES OR FOR LOST PROFITS, SAVINGS OR REVENUES OF 
ANY KIND, WHETHER OR NOT SELLER HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. THIS PRO­
VISION SHALL SURVIVE FAILURE OF AN EXCLUSIVE REMEDY. 
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AT&T MICROELECTRONICS TERMS AND CONDITIONS 

12. MEDICAL AND UFE SUPPORT APPLICATIONS - Seller does not recommend the use of any products for medi­
cal or life support applications wherein a failure or malfunction of the product may directly threaten life or cause injury 
and Seller will not knowingly sell its products for such use except pursuant to a written exception to this policy granted 
on a case-by-case basis. No warranty is made with respect to any such medical or life support use of any product. 

13. ASSIGNMENT - Buyer shall not assign this Agreement or any rights or obligations hereunder without the prior 
written consent of the Seller. Any attempted assignment without the Seller's consent shall be void and ineffective. 

14. NON-WAIVER- No course of dealing or failure of either party to strictly enforce any term, right or condition of 
this Agreement shall be construed as a waiver of such term, right or condition. 

15. FORCE MAJEURE - Except with respect to Buyer's obligation to make timely payments when due, neither party 
shall be held responsible for any delay or failure in performance of any part of this Agreement to the extent such delay 
or failure is caused by fire, flood, explosion, war, strike, embargo, government requirement, civil or military authority, 
act of God, nature or the public enemy, inability to secure material or transportation facilities, inadequate yield of prod­
ucts despite Seller's reasonable efforts, act or omission of carriers or any other causes beyond its reasonable control. 
Seller may, in the event of any such circumstance, allocate at its sole discretion its available production output among 
itself and its other customers, including at Seller's option those not under contract. 

16. CHOICE OF IAW-The construction, interpretation and performance of this Agreement shall be governed by the 
substantive laws, but not the conflicts of law, of the State of New York. The U.N. Convention on Contracts for the Inter­
national Sales of Goods shall not apply to the sale of product hereunder. 

17. ENTIRE AGREEMENT - Except for any written agreement between the parties relating to confidentiality of pro­
prietary information, the terms and conditions contained in this Agreement supersede all prior oral or written under­
standings between the parties and shall constitute the entire Agreement between the parties with respect to the subject 
matter of this Agreement. This Agreement shall not be modified or amended except by a writing signed by Buyer and 
Seller. 
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