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1. Objective

Scientific-Atlanta is presently developing a new family of high-speed, general
purpose, on-wafer test systems which greatly reduces RF test times and thereby
can alleviate test bottlenecks at MMIC foundries. The primary objective for the
equipment developed on the Scientific-Atlanta MIMIC Phase 3 program is to reduce
present MIMIC chip RF test times by an order of magnitude compared to test
systems presently in use.

On this MIMIC Phase 3 Program, Scientific-Atlanta plans to demonstrate high
speed measurement and analysis technigues covering a wide range of test types.
These techniques provide comprehensive measurement capabilities of the following
RF parameters under both pulsed and CW conditions;

- Small signal vector s-parameters

- Large signal vector s-parameters

- Power and compression points

- Noise figure

- Intermodulation products and intercept points

- Spectral content including spurious and harmonic components
- Q-point

- DC parametrics

These capabilities, coupled with the unique 3-port RF architecture, allow complete
testing of essentially all chip types using a single touchdown of the wafer probes.

The chip types targeted on this program are slated for insertions in radar,
communications and Electronic Warfare applications. They include;

- Mixers

-  Low Noise Amplifiers

-  Power Amplifiers (CW and Pulsed)
- Phase Shifters/Attenuators

- Integrated Front Ends

Modules, assemblies, and MCMs can also be tested with the general purpose test
system hardware and software if supplied with appropriate handling equipment and
DUT interfaces.



2. Approach

The MIMIC Test System architecture is optimized for high speed data acquisition
and analysis. Speed improvements are realized utilizing the following key
implementation techniques.

Multiple Data/Control Bus Architecture
The Scientific-Atlanta MIMIC test system differs from conventional RF test

systems by utilizing multiple busses for data transfer and instrument
control. The multiple busses are of two general types. The first is the
IEEE-488 standard interface, which is used only for system initialization,
instrument error reporting and low speed data requirements. The second
bus type is a general purpose high speed parallel binary interface. This
interface type is used for both control and data transfer activities during the
actual data acquisition process. Separate interfaces are provided for the
high speed instruments and the DUT 1/O requirements.

High Speed Instruments
In addition to the multi-function high speed 3-Port RF test set, the

Scientific-Atlanta MIMIC Phase 3 test system incorporates the new
Scientific-Atlanta Model 1795P Microwave Receiver. This receiver provides
both vector measurements for s-parameters and scalar measurements for
power and noise figure parameters at a sustained data rate of 10,000
measurements per second. The receiver provides a spectral content
measurement mode which eliminates the need for a separate spectrum
analyzer in the system. Another enhancement in this system compared to
present test systems is the high speed DC bias and DUT control interface.
This unit allows state change commands at a rate up to 10,000 events per
second over 16 DUT control lines. Threfore, complete state space testing
of multi-state devices such as phase shifters and attenuators is fully
coordinated with the RF measurements, including data strobing, triggering
holdoff, and delay functions. The DC bias portion of the unit provides high
speed DC bias control and measurement for up to 6 low power supplies and
1 high power supply.

Multi-Tasking and Multi-Processing Operating System
The Scientific-Atlanta MIMIC Phase 3 test system is based on a low cost

80486 based personal computer for data collection, data storage, data
analysis, data display, and networking operations. Data acquisition speed is
improved over that obtainable using only the 80486 processor by utilizing a
separate Data Acquisition Coprocessor incorporated into the system
controller. This coprocessor frees the main system controller for other
tasks by handling the real-time aspects of the data collection process. This
feature, coupled with the multi-tasking, multi-threaded feature of the IBM
0S/2 Operating System, eliminates any potential delay on data acquisition
caused by excessive main processor loading.



3. Results

Results to date are based on system tests performed with development software
and slower instrumentation than that expected in the final configuration. However,
the system configured with instruments providing a peak data rate of 5,000
measurements per second show the viability of the design concepts. A frequency
change rate of only 50 frequencies per second was used versus the 10,000
frequencies per second rate expected in the final configuration.

Preliminary Test Data

Device Test Parameters Test Time
Raytheon 4 s-parameters 220 millisec
6 Bit Phase Shifter @ 64 phase states
@ 3 frequencies
Texas Instruments 4-s-parameters 700 millisec
EG 8310 Low Noise Amplifier @ 33 frequencies

When the final configuration of the Scientific-Atlanta MIMIC Phase 3 Test System
is available in the early autumn of 1993, estimated test times for key test
scenarios are given in the table below.

Projected Typical Test Times

Test Type Test Parameters Test Time
Multi-State 4 s-parameters 134 millisec
Multi-Frequency @ 64 states
@ 3 frequencies
Multi-Frequency 4 s-parameters 10.5 millisec
@ 15 frequencies
Noise Figure Noise figure to 1 dB 1,078 millisec
@ 6 frequencies
Spurious 10 GHz sweep 65 millisec
5 spurious components

4. MIMIC Program Phase 2 interface

Scientific-Atlanta has compiled MIMIC Program chip characteristics and test plan
information from each of the Phase 2 teams. Also, visits to the various foundries
and discussions have identified which test types present the greatest challenges to
the MIMIC community. We have also had the opportunity to observe operations in
each of these foundries to gain insight on the practical aspects of wafer testing.

A subset of "target" chips which represent all the various test requirements were

chosen for demonstration on the new MIMIC Test System based on the collected

wafer data. A summary of the target chips is shown below. Wafers of the target
chips from the Phase 2 contractors are presently being received.



Target Chips for Demonstration

Device Number Device Type Source
HEP 450B Pulsed Power Amp Hughes
EG8437 Mixer (Upconverter) Texas Instruments
JVCHIP23 Phase Shifter Raytheon
EG8310 LNA (Broadband) Ti, Raytheon, Sanders, Teledyne
QHH101C LNA (mm-wave) TRW

5. Transition Plans

As stated in the MIMIC Phase 3 BAA, "The ultimate objective of the MIMIC Phase
3 program is to demonstrate technology that has a high payoff in terms of
producing MIMIC chips in a reliable, low cost manner... There is a great need to
further reduce the cost of high speed testing on-wafer and at the chip and module
levels."

The Scientific-Atlanta MIMIC Phase 3 Test System is demonstrating that
comprehensive high speed, high precision microwave and DC measurements can
be reliably accomplished on-wafer with a single touchdown. The Scientific-Atlanta
architecture directly reduces the cost of testing by reducing the number of test
systems required for a given wafer or module throughput rate and by reducing the
cost of a typical test system when compared to previous generation systems. Of
particular importance is the integrated software with the MIMIC Phase 3 test
system. Software costs for many systems presently in use often exceed the
hardware costs.

As stated in our program objectives, the commercialization of the new test
technologies developed is a primary aspect of this effort. Consequently, Scientific-
Atlanta is finalizing the design and production documentation required to make the
MIMIC Phase 3 Test System a commercial product. It is the second in the S-A
Model 209X class of Automated Network Measurement Systems and is designated
the Model 2097 MMIC Wafer Test System.

Since the MIMIC Phase 3 system has an extensive set of capabilities chosen to
test virtually any chip type, The 2097 is designed to be sold in a modular format.
This feature allows the users to configure a system with only the capabilities
required for their current applications and keep capital equipment costs to a
minimum. Upgrades for additional capabilities up to the full configuration can be
made at any time.

In addition to the new Model 2097, Scientific-Atlanta will continue to develop
further system extensions. Present plans include extending the Model 2097
architecture for frequency coverage below 2 GHz and for providing control
interfaces and software to support packaged device handlers. Enhanced
techniques for simplified calibration and verification are also being evaluated as
potential product offerings based on information obtained during this program.
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