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PREFACE

This document is one of eight task-oriented reports prepared under Contract No.
e - TR

NO0178-73-C-0362 for the U. S. Naval Weapons Laboratory, Dahlgren, Virginia 22448,
The McDonnell Douglas Astronautics Company Personnel involved were:

J. M. Roe, Study Manager

J. R, Chott

C. E. Clous

V. R. Ditton

T. A. Niemeier

G. W. Renken

R. D. Von Rohr

J. A, Waite

This report was reviewed by J. R. Cummings,
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This report describes the RF test fixture and the semi-automatic test set up

1. INTRODUCTION AND SUMMARY

developed on contract number N0O178-73-C-0362 to investigate the susceptibility of
integrated circuits to high power RF signals. Some of the material contained herein
has appeared in previous reports, but is also included here to provide a complete
testing document.

Test fixtures were fabricated to permit testing of integrated circuits with up
to 16 leads on three different package styles (flat-pack, dual in-line, and T0-5 can)
while fully biased and operational. The semi-automatic test system was developed
to facilitate collecting the enormous amount of data needed for the integrated
circuit susceptibility investigation. The heart of the system is an HP9810A
programmable calculator and a 50-channel scanning digital voltmeter; however,

several circuits had to be designed and fabricated to aid in biasing and loading the

IC and to interface with the computer. dr—~—————~"““'“”“~"*‘ b e

To facilitate reading, figures start on page 16 and tables start on page 74.

1
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2. TEST FIXTURES

Development of suitable test fixtures and a semi-automatic test system to assist
in collection and recording of data was a key achievement of this program. This
section describes the test fixtures and the principles used in their design. Design
of the test fixtures incorporated the following requirements:

(M interface the IC with conventional RF transmission lines

(2) provide operational conditioning for biased testing of ICs

(3) permit determination of dissipated RF power within the IC
to an absolute accuracy of 10%

(4) exhibit a bandwidth of 100 MHz to 12.4 GHz

(5) permit repeatable measurements.

A test fixiure for each of the three package styles (flat-pack, dual in-line, and T0-5
can) is now available. In an earlier report we had indicated an approach involving

a universal base module containing the RF input lines and having bias units incor-
porated into each line to separate the video and RF frequencies. After further
consideration, we decided that the advantages associated with having more than one
complete test fixture available outweighs the small cost savings associated with

the universal base module concept. Consequently, a complete test fixture is
available for each package style.

Each fixture features stripline technology to interface between the IC package
and conventional RF transmission line. Stripline launchers accomplish the transition
from coaxial transmission 1ine to the stripline paths on the board. Type N
connectors provide standard, reliable, well shielded RF connections. Such connection
ease expedites measurements at all ports. The video inputs to the test fixture are
through type BNC connectors. Paragraphs 2.1, 2.2, and 2.3 describe the test
fixtures for the flat-pack, dual in-line, and T0O-5 can packages, respectively. The

bias units are the same for all the test fixtures and are described in paragraph 2.4
2
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2.1 Flat _Pack Test Fixture - Figure 1 is an exploded view of the test fixture

which will accommodate flat pack ICs having up to 16 leads. Items (19) and (20)
form the stripline feed system (consisting of two copper clad, Tow loss tangent,

dielectric boards). The bottom board has the stripiine paths etched upon it.

Installation holes in the centers of the top dielectric board and cover plate permit

the IC to be placed within the fixture. An IC lead locater plug, item (15), taken
from an integrated circuit test socket is press fitted into the center of the bottom
dielectric board. It holds the device in a consistent orientation which assures
proper alignment of the leads.

A cover plug, item (12), fits snugly into the instaliation hole enclosing the
IC withir the stripline feed system. The cover plug also provides dielectric
continuity above the device and RF shielding integrity for the top aluminum cover
plate. By applying pressure upon the IC leads which lay atop the stripline feed
system in the fixture, the cover plug connects the IC to the stripline. Rubber pads,
item (13), evenly distribute the pressure to all IC leads, A toggle clamp, item (4),
provides an adjustable pPressure to enable a reliable connection.

Structural rigidity is required of the fixture to permit repeatable data.
Consequently, the stripline boards are enclosed in an aluminum housing which keeps
the dielectric boards from flexing or moving. Screws shorting the two ground planes
together are located at intervals of less than one-half wavelength at the highest
frequency of interest to prevent propagation of higher order modes .

The bias units, item (27), are connected to the stripline type N Taunchers and
are held in place by the test fixture skirt, item (22). The lower connector on each
bias unit is the RF input (or output) and is DC isolated from the IC. DC bias and
video pulses can be applied or measured using the upper connector on each bias unit,

2.2 Dual In-Line Package Test Fixture - Figure 2 is an exploded view of the test

fixture which will accommodate dual in-line packaged ICs having up to 16 pins;

3
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Items (10) and (11) form the stripline feed system. The top board has the stripline
paths etched upon it. A 16 pin dual in-line socket, item (8}, is used to assure
a consistent orientation of the IC under test. The copper on the ground plane side
of the top board has been removed from under the socket and holes drilled through
the dielectric board for the 16 pins from the socket. Each pin is soldered to the
appropriate stripline center conductor. The socket is held securely in place by
small tabs, item (6), bolted to the top plate of the aluminum housing. The cover
plug, item (1), and spring loaded hold down, item (2), assures RF shielding
integrity for the top plate. Removal of the IC 1s facilitated by a lever, item (18),
and two small teflon rods, item (19).

Structural rigidity is obtained in the same manner as for the flat pack package
test fixture. Bias units are connected and used in the same way as for the flat
pack package test fixture.

2.3 T10-0 Package Test Fixture - The T0-5 package test fixture was designed to

accommodate TO-5 cans having 8 or 10 pins. Figure 3 is an exploded view of the
test fixture. Items (9) and (10) from the stripline feed system, The top board has
the stripline paths etched upon it. Two interchangeable top boards are required;
one for 8-pin TO-5 packages, another for 10-pin packages. A socket, item (7), is
used to assure a consistent orientation of the IC under test. A test cap, item (6),
provides alignment guides for the pins to facilitate placement of the IC into the
socket. The copper on the ground plane side of the top board has been removed from
under the socket and holes drilled through the dielectric board for the socket pins.
Each pin is soldered to the appropriate stripline center conductor. The test cap
and socket are held securely in place by the aluminum housing, with the top plate
contacting the 1ip around the bottom of the test cap. The cover plug, item (1), .

and spring loaded hold down, item (2), assures RF shielding integrity for the top

s o 1

)

plate. Removal of the IC is facilitated by a lever, item (21), and a small teflon rod, ()

item (13). 4
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Structural rigidity is obtained in the same manner as for the flat pack package
test fixture. Bias units are also connected and used in the same way.

2.4 Bias Unit - The function of the bias insertion unit is to provide a low-pass
path for the video signals while providing high-pass characteristics for the RF
signal. The problem is complicated by the wide RF frequency band (100 Miz to 10 GHz)
over which the unit must perform. Desirable video section performance is free
passage of video signals up to approximately 10 MHz while rejecting RF signals by
approximately 20 dB. The RF section must provide RF transmission properties with

no large reflections due to mismatches in the line, especially near the video
saction connection. The basic design requires a capacitor (DC block) in the RF line
to reject low frequency signals and an inductor (RF choke) in the video line to
reject high frequency signais. Achieving a good RF choke in the microwave region

is difficult across a wide band due to resonances in interwinding capacitances or
distributed parameters. The use of ferrite material as a core offered the best
chance for success.

After considerable development, success was achieved with the design diagrammed
in figure 4. A 2 1/2 turn choke on a ferrite core provided the RF choke while a
commercial DC block (coaxial) is used in the RF line to isolate low frequency signals.
Figure 5 is a cutaway drawing of the assembled bias unit.

This bias unit provides a nominal 20 dB isolation from the RF path to the bias
input port, passes a one microsecond, one ampere pulse with an 80 nanosecond rise-
time from the bias port to the test IC, and has an RF path insertion loss of 3.5 dB
or less. Figure 6‘shows the measured insertion loss from the RF path to the bias
input port. Figure 7 shows the measured RF jnsertion loss through the RF path.

Figure 8 shows the setup used to measure the video path response to short, high
current pulses. Figure 9 compares the open circuit voltage available from the pulse

generator to the received pulse at the test device port. At current levels up to

5
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one ampere, no ferrite saturation effects are seen, and the risetime is shown to be
approximately 80 nanoseconds. Protection offered to the RF generator by the DC
block is shown in figure 10, Table 1 1ists the data for loss calibration for the

16 bias units used for the interference testing.

6
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3. SEMI-AUTOMATED TEST SYSTEM

To facilitate collecting the enormous amount of data needed for the inteqrated
circuit susceptibility investigation, MDAC-E developed a semi-automatic test sys tem
specifically for use on this contract. The heart of the system is an HP9810A
programmable calculator and a 50-channel scanning digital voltmeter. Data is
recorded on a digital tape cassette for later processing in an HP9830A computer.
The following paragraphs describe the test set ups, test procedurés, computer
programs, and peripheral equipment designed and fabricated to aid in testing the
various types of integrated circuits.

3.1 Crystal Detector Calibration - One of the critical tasks in setting up the

semi- automatic test system was the calibration of the crystal detectors to permit
determination of RF power level at each port of the test fixture during a test. A
test requires monitoring the power entering one port and exiting from as many as 16
ports (the other 15 pins on the IC plus the reflected power from the input port).
Seventeen HP423A crystal detectors were calibrated by subjecting them to sequential
steps of RF power while monitoring the detected voltages. Each crystal detector
was terminated in a 10K ohm resistor. This value was chosen as a compromise for
obtaining adequate detected output voltage while not appreciably affecting rise and
fall times during testing for pulsed conditions.

Calibrations were performed at all five test frequencies (.22, .91, 3.0, 5.6
and 9.1 GHz). The data was processed to obtain a least squares fit to the equation:
2 3

+ B x

y= Bo + B]x + Bzx 3

whee: y = log,, (RF power)
x = logy, (detected voltage)
and Bo’ B], Bz, and B3 are the calculated coefficients. The cubic-order power-series-

fit proved to be quite adequate over the power range of .01 to 100 milliwatts required

7
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for testing after accounting for the various coupling and attenuation factors
associated with each port. Table 2 shows a typical data tabulation where the actual
and calculated values are compared. Figure 11 shows a graph of a typical calculated
function and the measured data points. Tables 3 through 7 show the values of the
coefficients which are used by the HP9810A calculator to compute the various power
levels as the detected voltages are measured.

Figure 12 shows the data acquisition and recording set up for the crystal
detector calibration. Figures 13 through 17 are block diagrams of the RF portions
of the crystal calibration test set ups for each of the five test frequencies, The
HP9810A program used to acquire and record the crystal detector calibration data is
shown in table 8. The recorded data at this stage is not in array format. To
change the data to an array format, which is desirable for data reduction by the
HP9830A, and to obtain a hard copy of the data, the recorded data was then processed
on the HP9830A computer calculator, using the program shown in table 9, and recorded.
The program shown in table 10 was then used in calculating the calibration coeffi-

cients on the HP 9830A.

3.2 RF Test Fixture Calibration - Each test fixture was characterized for dissipation
Toss without bias units. Dissipation loss is a measure of the fraction of RF power
lost from a given path within the fixture. That fraction of power not dissipated in
the fixture or coupled out of the ports must be delivered to the IC. Fixture
dissipation had to be determined accurately, since a knowledge of power dissipation
within the device to an absolute accuracy of +10% was desired.

Dissipation losses are primarily due to characteristics of the stripline paths

within the fixture. The dissipative loss per stripe, L, is defined as the ratio:

Lo in o
Iout
where Pout is the power delivered at the end of the stripe for an input power Pin'

8

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY = EASYT




INTEGRATED CIRCUIT SUSCEPTIBILITY 12?1?.3232

‘ Since each stripe is the same length and shape, L is assumed to be the same

value for each of the j stripes. This assumption was verified experimentally.

Referring to figure 18, the power which comes out of each port must be L times
greater at the center of the fixture, Hence, Pdist’ the total power distributed
from the center, is given by:

i
Pdist = zLPj
J*®1

Pa is the amount of power available for distribution from the center of the fixture

and is given by:

P = P1nc1dent
a C

Conservation of energy requires that these two quantities be equal. Hence:

Pa = Pdist

Q s b Pinczident TR
It is not possible to measure directly the loss per stripe because of lack of
connectors at the IC end of each stripe. A dummy IC was made for each test fixture
which shorted stripes together so that a continuous path was provided between ports.
By using each port for power input to the fixture at each given frequency, 1
different values of L were measured for each fixture. Statistical analyses were
performed on this group of loss factors to compute the average loss and the standard
error. The test fixture calibration was performed using the semi-automatic test
system. In operating the system for test fixture calibration, the operator
initiates the data cycle by pressing the CONTINUE button on the HP9810A calculator.
The system sequentially samples the RF power level of the required number of ports
by means of the calibrated crystal detectors and records the data. The operator
then changes the input ports, presses the CONTINUE button again, and more data is

‘ acquired and recorded. This process is repeated until all ports have been used as

9
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input ports. The HP9810A then calculates and prints out (on a typewriter) the
calculated loss when using each port as an input, the mean loss and the standard
error (all in dB),

Figure 19 shows the data acquisition and recording set up for test fixture
calibration. Figures 20 through 24 are block diagrams of the RF portions of the
test set ups. Table 11 is a 1isting of the HP9810A program for the test fixture
calibration and table 12 1ists the data register allocations for that program.
Tables 13 through 17 show the data resulting from the measurements and calculations
for the 16 pin dual in-1ine package test fixture., Tables 18 through 22 are the
results for the 8 pin T0-5 package test fixture.

3.3 Interference Testing Using the Semi-Automatic Test System - The semi- automatic

test system is illustrated in figure 25. Acquisition and storage of the data in the
laboratory is controlled by an HP9810A claculator. It also directs the data
recording on digital tape cassettes. Analysis of this data is performed using an QEE
HP9830A computer. A hard copy of the data, an example of which is shown in table 23
is prepared to verify successful data runs and as insurance against mishap with the
tape. The computer is also used to prepare curves such as shown in figure 26, thus
providing a pictorial representation of the data to aid in amalysis.

In operating the semi-automatic test set-up for interference testing, the operator
selects an input power level to be applied to the device and initiates the data
cycle by pressing the CONTINUE button on the HP9810A calculator. The system sequen-
tially samples the RF power level of the required number of ports by means of the
calibrated crystal detectors, computes the ratio of power delivered to the device
to the input power (the calibration factor) using a stored program and constants,
then measures various device voltages and currents. Selected device voltages-and

currents and the calibration factor are stored along with the corrected power

=
dissipated in the chip (which is the independent variable) on the digital tape ﬂ

cassette. A photograph of the system in operation is shown in figure 27.

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY = EAST




s MDC E1099
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974
‘ The test set ups and computer programs used are very similar for all the

device types tested. There are some differences due to the number of ports to
be monitored, bias and loading requirements, test equipment availability, and
improvements in programming techniques over the term of the contract.

3.3.1 7400 NAND Gate Interference Testing - The 7400 NAND gate contains four 2-

input NAND gates in a 14 pin flat pack. Nondestructive measurements were made with
the device in active bias states using the RF test fixture described previously.
Figure 28 shows the data acquisition and recording set up for interference testing
of the 7400. Figures 29 through 33 are block diagrams of the RF portions of the
7400 interference *est set ups for each of the five test frequencies. Figure 34
shows the interference test flow diagram for the 7400 device and table 24 is the
program for the HP9810A used to incorporate this procedure. To keep track of the
data, each device was given a pre-test sample number which encoded all the pertinent
1 : ,i, data about its test configuration (frequency, port, bias state, and device number

1 ' from 0 to 9). This sample number is entered into the measurement system manually

| | and becomes a part of each file of data on the magnetic tape.

| Table 25 is a listing of the program for the HP9830A to change the data

é acquired by the HP9810A to an array format, which can be used more efficiently by

i

the HP983JA during later data reduction. Table 26 is a listing of the program for
the HP9830A to plot the 7400 data after conversion to the array format.

3.3.2 741 Operational Amplifier Interference Testing - Interference testing on the

741 operational amplifier was conducted in a manner similar to that for the 7400.
Figure 35 shows the data acquisition and recording test set up for the testing.
_] Figures 36 through 40 are block diagrams of the RF portions of the test set ups.
'A : Table 27 is the program for the HP9810A used to acquire and record the data and
' table 28 is a list of the data register locations required for the program. The

test frequency, port, and device number were encoded and entered into the measurement

N
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system manually. Table 29 is a 1isting of the program for the HP9830A to change

the data acquired by the HP9810A to an array format. Table 30 is a listing of the
program for the HP9830A to plot the 741 data.

3.3.3 MOS 4011 Interference Testing - The MOS 4011 contains four 2-input NAND gates

utilizing CMOS fabrication techniques in a 14 pin flat pack. Figure 41 shows the
data acquisition and recording test set up for interference testing of this device.
Figures 42 through 45 are block diagrams of the RF portions of the test set ups.
Figure 46 shows the interference test flow diagram and table 31 is the program for
the HP9810A used to incorporate this procedure. Table 32 ic a list of the data
register locations required by the program. The test frequency, port, and device
number were encoded and entered into the measurement system manually. Table 33 is
a listing of the program for the HP9830A to change the data acquired by the HP9810A
to an array format and table 34 is a listing of the program for the HP9830A to plot
the MOS 4011 data.

3.3.4 2092 Hybrid Interference Testing - Figure 47 shows the data acquisition and

recording test set up for interference testing of the 2002 hybrid. Figures 48
through 51 are block diagrams of the RF portions of the test set ups. Table 35 is
a listing of the program for the HP9810A used for the interference testing and
table 36 lists the data register locations required by the programs. Again the
test frequency, port, and device numbers were encoded and entered. Table 37 is a
listing of the program for the HP9830A to print the 2002 data.

3.3.5 Extra Digital Devices Interference Testing - The following digital devices

received more limited interference testing than the devices discussed above: 3021,

7432, 7402, 7404, 7405, 7450, 7473, and 7479. This testing was performed to verify
the MDAC-E 7400 susceptibility model for other devices. These devices were tested

using only four input power levels (vs 20 for the others): (1) no input power,

(2) power which would cause a previously set interference threshold to be crossed,

12
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(3) maximum power the crystal detectors could safely stand, and (4) a point
approximately half-way between the interference threshold and the crystal detector
maximum, As shown in figure 52 the interference threshold level was determined
using a comparator box, which compared the output from the device under test to a
previously determined level. RF power with a pulse width of 500 microsecond was
applied to the device when setting up the interference threshold level, to reduce
heating effect contributions, but the data was obtained with CW input at that level.
Block diagrams of the RF test set ups are the same as for the 2002 (Figures 48
through 51). Table 38 is a listing of the HP9810A program. The data register
locations are the same as for the 2002 (table 36). Table 39 is a listing of the
program for the HP9830A to reduce the data from the HP9810A.

3.4 Special Circuits - Design and fabrication of several special circuits were

required to bias, load, and test the various types of ICs whose susceptibility was
evaluated. These circuits were shown in block diagrams in preceeding paragraphs
where applicable. The following paragraphs give a short description of the function
of each circuit along with a schematic.

3.4.1 Digital Control Box - The digital control box supplies worst case loading

to the digital device under test while providing voltage and current monitoring
of all device terminals. A schematic of the digital control box is shown in
figure 53.

3.4.2 Operational Amplifier Control Box - The operational amplifier control box

supplies loading to the operational amplifiers contained in the linear test devices
and proyides voltage and current monitoring of all device terminals. A schematic
of this control box is shown in figure 54.

3.4.3 MOS Control Box - This circuit provides biasing and loading for the MOS digital

devices and also provides for voltage and current monitoring of the devices. The

schematic is shown in figure 55,
13

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY = EAST




o et o o P S L e

INTEGRATED CIRCUIT SUSCEPTIBILITY o e~

3.4.4 Comparator Box - The Comparator Box is used to monitor the output(s) of the
devices during the Extra Digital Devices Interference Testing and to indicate
when an interference threshold is exceeded. A schematic of the comparator is shown

in figure 56.

3.4.5 Comparator Control Box - The comparator control box supplies loading to the

comparator linear test device and provides voltage and current monitoring of all
device terminals. A schematic of this control box is shown in figure 57.

3.4.6 Voltage Regulator Control Box - The voltage regulator control box supplies

loading to the positive and negative voltage regulators contained in the linear test
devices and provides voltage and current monitoring of all device terminals. A

schematic of this control box is shown in figure 58.

14
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4, CATASTROPHIC FAILURE TESTS

Tests were performed to determine the power levels at which catastrophic
failure occur for the 7400 and the 741 operational amplifier. 800 7400's were tested:
20 in each of two states, at each of four input ports, at each of five frequencies.
560 741's were tested: 20 with input power at each of seven ports, at each of four
frequencies (9.1 GHz was not included). Kigures 59 through 63 shows block diagrams

of the test setups for the catastrophic failure testing.
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Figure 1  Flat Pack Package Test Fixture - Exploded View
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Figure 2 Dual In-Line Package Test Fixture - Exploded View
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Figure 3 T0-5 Package Test Fixture - Exploded View
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PULSES
RF INPUT  C Al Zout
PORT I k- DC 'ﬁ OUTPUT TO
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4 l lg | Zo
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gy ' 5 4 -
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<& OC-T I 77 “puises
(VIDEO)

O BIAS INPUT
" - PORT

Figure 4 Bias Unit With 2 1/2 Turn Ferrite Choke
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FIGURE 7  BIAS UNIT RF PATH INSERTION LOSS
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GENERATOR
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—JRIGGER _

-y

HP 1703A
OSCILLOSCOPE

 BIAS
UNIT

RF INPUT |
PORT

r

BIAS
PORT

TV outeur
| pORT

A

OHM
LOAD
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FIGURE 8 SETUP USED TO MEASURE CURRENT SATURATION EFFECTS UPON THE 2 1/2 TURN

FERRITE CHOKE
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Top pulses in each photograph
are input pulses to the bias
unit. The bottom pulses are
the output pulses from the bias
unit's output port. A1l pulses
are delivered to a 25 ohm load.

1 volt, 1 usecond input pulse
0.01 ampere current pulse
vertical: .20 volts/div
horizontal: 200 nanoseconds/div

10 volt, 1 psecond input pulse
0.10 ampere current pulse
vertical: 2 volts/div
horizontal: 200 nanoseconds/div

100 volt, 1 usecond input pulse
1.0 ampere current pulse
vertical: 20 volts/div
horizontal: 200 nanoseconds/div.

FIGURE 9 SATURATION EFFECTS FROM HIGH CURRENT LEVELS UPON THE FERRITE CHOKE
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Vertical: 2 Volts/div
0.08 amp/div

Horizontal: 200 nanosecond
per div.

Upper trace: open circuit voltage
available from
generator

Lower trace: voltage delivered
to RF generator

FIGURE ]{) ISOLATION OF THE RF GENERATOR FROM INPUT PULSES DUE TO THE

MICROLAB/FXR DC BLOCKS CAPACITIVE REACTANCE
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g
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HP 9865A (CASSETTE TO
> CASSETTE HP 9830A FOR
MEMORY PROCESSING)

HP 9810A
CALCULATOR
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OR EXT AM
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: HP 34808 | HP 3485A __/—
], DVM SCANNER |
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'. Figure 12 GENERAL TEST SETUP FOR CRYSTAL DETECTOR CALIBRATION
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Figure 13 Test Setup for Crystal Detector Calibration, Frequency = .22 GHz

AILTECH POIER
OSCILLATOR

O

ISOLATOR UESTERN
wlAVE 0,71-1.0

10 dB ATTENUATOR

»>J/ARDA 765-10

28

| TO

Giiz
PLUG-IN .5-1.0
Gz "

Lw di STEP VARIABLE
ATTEHUATOR ATTENUATOR
HP 354A LF THSCHEL

g
$

‘1150LATOR UESTERN COAX ﬁgu““m 100 mi
WHAVE 0,71-1.0
Giiz SHITCH

TEST

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY « EAST

r SCANNER
]
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Figure 15 Test Setup for Crystal Detector Calibration, Frequency = 3 GHz
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Figure 16 Test Setup for Crystal Detector Calibration, Frequency = 5.6 GHz
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. Figure 17 TEST SETUP FOR CRYSTAL DETECTOR CALIBRATION, FREQUENCY = 9.1 GHz
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TEST
FIXTURE

PORT AND DET #
CHANNEL #

HP TYPEWRITER HP 9868A
INTERFACE 1/0 EXPANDER

| HP 9865A
l i CASSETTE
MEMORY

FACIT HP 9810A CALCULATOR
TYPEWRITER

I A e Ty TS

PRINTER | KEYBOARD

: L)
|

]

" S/Nll v Q
OPERATOR ENTER
INSTRUCTIONS  DEVICE
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Figure 19 HP 9810A DATA SYSTEM FOR ALL FREQUENCIES FOR FIXTURE CALIBRATION
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‘ HP 86908 SWEEP
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IFI 5000 10 WATT 1
RF PLUG-IN (.1- |— 5 JAMP. 10K-220 Miz | .} ¢ 48 paD
4 GHz) y_l
DET # 17
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WEINSCHEL 905 20 dB
VARIABLE ATTEN- |—| COUPLER DET. FOR
UATOR T INPUT PORT
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220 MHz PORT

Figure 20 RfF SETUP FOR FIXTURE CALIBRATIOH f = 0.22 GHz
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c Figure 21 RF SETUP FOR FIXTURE CALIBRATION f = 0.91 GHz
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TARDR VARTABLE TSOLATOR WESTERN — el INPUT PORT
il cooi - SWIAVE 2-4 Gz L e —sowe. P> To InpuT
| PORT
Figire 22 RF SETUP FOR FIXTURE CALIBRATION f = 3.0 GHz
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|
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SYSTEM
HARD COPY
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Figure 25 Illustration of Semi-Automatic Test System Measurement
and Analysis
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Figure 28 GENERAL TEST SETUP FOR 7400 INTERFERENCE TESTING

39

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY « EAST




D e

L e S 3

INTEGRATED CIRCUIT SUSCEPTIBILITY e Ko

12 JULY 1974
AILTECH POWER
0SCILLATOR
3 dB ATT. 3-dB ATT.
200-500 Miz  }—> |
PLUG-IN
DETECTOR DETECTOR FOR
®\# 15 INPUT PORT
20 dB COUPLER 20 d8 COUPLER
E o R _5 INPUT PORT
OF TEST
FIXTURE
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Figure 30 7400 INTERFERENCE TEST SETUP FOR .91 GHz
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1. Figure 31 7400 INTERFERENCE TEST SETUP FOR 3.0 GHz
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Figure 32 7400 Interference Test Setup for 5.6 GHz
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Figure 33 7400 INTERFERENCE TEST SEJUP FOR 9.1 GHz
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Figure 36 RF Test Setup for 741 Interference Testing at 0.22 GHz
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Figure 37 RF Test Setup for 741 Interference Testing at 0.91 GHz
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Figure 38 RF Test Setup for 741 Interference Testing at 3 GHz
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Figure 39 RF Test Setup for 741 Interference Testing at 5.6 GHz
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Figure 46 4011 Interference Test Flow Diagram
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General Test Setup for 2002 Hybrid Interference Test
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Figure 52 General Test Setup for Extra Digital Device Interference Testing
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Figure 58 Schematic: Voltage Regulator Control Box
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TABLE 2 TYPICAL CRYSTAL CALIBRATION DATA

S/¥ = 2.91000
COEFFICIENTS
1)=  1.8522600
2)= 0,1669000
3 = -0.0268600 i
VOITS MILLIWATTS ¥
0.00184 0.01000 0.01006
0.00410 0.01500 0.01464
0.00659 0.02000 0.02011
0.01075 0.03000 0.02993
0.01483 0.04000 0.04034
0.01832 0.05000 0.04985
0.02198 0.06000 0.06039
0.02530 0.07000 0.07045
0.02840 0.08000 0.08027
0.03432 0. 10000 0. 10012
0.04746 0.15000 0. 14917
0.06032 0,20000 C. 20361
0.08012 0.30000 0.29934
0.09868 0.40000 0.40176
0.11443 0.50000 C. 49805
0.13050 0.60000 0.60501
0.14400 0.70000 0.70156
0.15710 0.80000 0.80105
0.18170 1.00000 1.00314
0.23200 1.50000 1.47753
0. 28080 2,00000 2,01529
0.35440 3,00000 2.96917
0.42100 1,00000 3. 97940
0.47730 5. 00000 4.,94206
0. 53070 6.00000 5.94709
0.57730 7.00000 6.89731
0.62370 8,00000 7.91132
0.70580 10.00000 9.87174
0.88600 15,00000 14.92309
1.05200 20 ,00000 2. 49366
1.29600 30,00000 30.20784
1.51000 40,00000 40.50085
1.38900 - 50.,00000 50.20193
1.86300 60.00000 60. 66256
2,00000 70 .00000 70.23142
2. 14900 80, 00000 80.09138
2,27600 90 .00000 89,61976
2 .38900 100.00000 98. 56803
RMS ERROR = 0,98765 PERCENT

ERROR(7%)
-0,63063
2.29674
-0056073
0.22854
-0.85928
0. 30539
-0. 65043
-0,64706
-0.33626
-0, 11734
0. 55004
-1.80563
0.21924
-0. 44087
-0,83448
-0,22314
-0.13118
-0.31351
1. 49824
-0-76460
1.02781
0.51520
1. 15874
0,88191
1.46695
1.10851
1. 28260
D 51275
=0.99280
-1.25212
-0.40387
-1.10427
=0. 33060
-0,11423
0.42249
1.43127
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CRYSTAL

-
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CRYSTAL

Voo =

B(0)

1.,21158
1.24074
1. 23564
1.20574
1.19481
1.24345
1. 18596
1.20217
1.24621
1.18101
1.26691
124609
1.,28168
1.26642
1, 2508 3
1. 27627
1,22667

B(0)

1, 26608

1.27636
1.,28785
1.25658
1.19111
1.23989
1. 18055
1.22359
1.24661
1.17248
1.28972
1.24014
1.27212
1.27301
1.24890
1.26884
1,22657

MOC E1099
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Table 3 Crystal Detector Calibration for .22 GHz

B(1)

1.81590
1.79556
1.81008
1.86404
1.85190
1.83651
1.85907
1.83820
1.87547
1.88188
1.86180
1.81700
1.87127
1. 79186
1.84017
1.99836
1.79601

Table 4

B(1)

1.80527
1.77042
1.76456
1.83276
1.84995
1.82310
1.85284
1.83593
1.86559
1.87113
1.84059
1,82607
1.85121
1.79602
1.83210
1.96376
1.80361

76

B( 2)

0.291131
0.297538
0,322782
0.314155
0.197600
0.276008
0.241479
0.214148
0,226720
0.290815
0.,249975
0.256647
0.311244
0,212334
0,235486
0,345040
0. 235048

B(2)

0.259396
0.239902
0.284451
0, 261251
0.195178
0.261538
0.233946
0.194614
0,219143
0.280579
0.234094
0.276245
0,295265
0,249553
0,220251
0.302778
0.,254249

B(3)

0.0350609
0.0373098
0,0424489
0.0384294
0,0000358
0.0322073
0,0201003
0.0081422
0,0109330
0.03485 13
0,0214213
0,0257495
0.0386666
0.01396 30
0.0199060
0. 0421244
0.0192368

Crystal Detector Calibration Coefficients for
.91 GHz

B(3)

0.0271789
0.0204803
0.0353526
0,0262011
0.,0018103
0.0256129
0.0147341
0.0014644
0.0094050
0,0299600
0.,0162157
0.0304371
0,0335471
0.025618 3
0.0115535
0.02924 55
0.0250931
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CRYSTAL

OV 2 OW 01U UM =

-— e =t A -

B(0)

1.27763
1,28302
1.29163
1,26470
1.19930
1,23358
1.18078
1.21794
1.24672
1.17681
1.26364
1.23927
1.26724
1.27187
1424135
1. 271151
1.21854

B(0)

1.29461
1.28414
1. 29507
1. 27982
1.22245
1.23468
1.19720
1,22201
1.24856
1.18795
1.27018
1.24434
1.27030
1,26289
1. 24186
1. 27460
1. 20244

Table 5 Crystal Detector Calibration Coefficients for
3 GHz

B(1)

1.81892
1.78576
1.77227
1.84092
1.,86181
1.83813
1.86341
1.84851
1,88003
1.88742
1.85084
1.83673
1.88329
1.78476
1.84327
1.98515
1.81764

Table 6 Crystal Detector Calibration Coefficients for
5.6 GHz

B(1)

1.79075
1.77989
1.77151
1.84971
1.85525
1.8372C
1.86466
1.84760
1.88552
1,88286
1.85684
1.84279
1.89418
1.78335
1. 84348
2, 00459
1.81554

B(2)

0. 263690
0. 253112
0.280223
0.261317
0. 198932
0. 272475
0. 238082
0.202025
0.253851

0.284124
, 0, 233118
0.272627

0.329327
0.,251192
0, 225830
0. 307480
0.280198

3(2)

0,223596
oo 24‘2 59‘4.-
0.2743508
0.265698
0,.188531
0.262285
0 u2299°0
0.120717
0.227181
0. 278124
0.236416
0.273079
0.329192
0. 263757
0. 214324
0. 316760
0. 264836

MDC E1099
12 JULY 1974

B(3)

0.0251775
0,0248788
0.0334609
0.0244254
0. 0000000
0, 0270827
0.0131825
0.0012357%
0, 0272287
0.,0130534
N,0261232
0,0421188
0.,0200216
0.0098869
0,0270T774
0.0333236

3(3)

0.01585629
ve 0209051
QL. 037 766Y
£,0261293
2+0000001
060241450
0.0120577
0.,0000501
0.0100407
0,0295213
0.0184787
0.,0290070
0, 0426467
0,0272889
0. 0087737
0.,0334410
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)
Table 7 Crystal Detector Calibration Coefficients for
9.1 GHz i
CRYSTAL B(0) B(1) B(2) 3(3)
1 1.32402 1.82107 0.241207 0.0190506
2 1.%0934 1.80303 0.257192 0.0243327
3 1,31229 1.79759 0.285859 0,0328200
| 4 1.32211 1.84600 0.239467 0.0163895
! 5 1.28484 1.89469 0.209176 0,0000000
6 1.25896 1.86727 0.278290 0.0262121
7 1.24194 1.88356 0.236714 0.0142114
8 1,23284 1.87247 0, 202222 0. 0000000
9 1. 26049 1,90474 0.230906 0.006102 1
10 1.22897 1, 90423 0.271844 0,0235726 I
t 11 1,30727 1,86117 0.210239 0,0034527 g
12 1.27749 1.83829 0. 236720 0, 0124962 i
| 13 1,28878 1.90109 0.308784 0.0341583 .|
i 14 1,25911 1,79075 0.287093 0,0347386 t
15 1.24244 1.84655 0.200972 0.0041398
16 1.30114 2.,05071 0. 353879 0,0426360 !
: 17 1,22237 1,82678 0. 288599 0. 0331120 {
i
|
|
]
1
: 78
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Tablg 8 HP 9810A Program fer Crystal Detector Calibration

bl A

] - 1 »; ]
REall) o Ry
{5 LHRIES ~ H:l A

bR - F «”mﬁp
“wu-»»[”fm~u
I e F T o e
unﬂ?—« 1)l
RS Fe ERER
S = T (oo 5
LGRS R |
TR I ST 0l [ RSP
AR o= h|waw
g - rnr
BE ] :

PICE] By e ]
L] |'|
(NETI ry = My
RIS R |
R Rt W)
Wb B -y - ]
f _
HUE2== b -~-14
wﬂ:ﬂwwlll~—~.1
L aon i Tyl | B
ﬂv£5~~rn1~--4k
WHEG== 4 == fig
K fomm ) iy
VEE i ) ) o e v g o
RS SR = =T
ARG = = F T - i} 2
= CHT == =47

i.‘:; —. l".'l ‘3

I
a3 -.- +'» 3

||n~m~1n
R e R e ¥
B R £ B e
DR [ e e W e e e
”041**]HDM~~21
TS T R S
i) < ::“j: o l.:l - l'. 1 ”
l';.'-.l. -:fl = |': I’} | _,,,,__4“
T R R 1
FE e 2 e 30

L e il [
e D - ]

[ ===&5

i KT 0===23

T T T T i
= T -

o 1

e

£ Fa

it

=

%

i

o O
=
X

SRR AT
% AN I MY
= T
)
R
3
i
_—

To3 — %

Ts st

¥
I

-, -
T aET) o
—

i

+

-

.TF """""" 1'|
~~FHT~~~4‘
T RS
1 sy
~—FnT——~4h
I ~==i1
——FNT-mmd?
== PEE 7
- o it
2= FHT ==
R
¥ e :E; T ...L'.'1 ~”:-
-~ «m~:1
M~IH
FHT—--4;~'
~=CHT =47
a~~FmT—~~4u

nj_!'l Fa i_ 3

%] -:s: s | s_-.

"_

¥ i
L 2

el
i at
G ;F. 5

L )

2,

o
A5
ot

b il
=
o N L
a0 a8 T oL ar e
i
i

S
N

i

_..
SR T o |
i1

1

5

o
at 1. 3
ST
X

1T
H

i

T it
=

£ 1T
oo 1 T
LB T
8 I w LRI : O SO
T |
Foy ==
T
r % e
_i
H
i
P |l

]
§x]
=4
]
i
—

=
SERSR
T
H
i
T
Y
i
# H
0 PO T T
-t e

L R O

T o Tl £ e 1 T

13 T I 0% B AT R 5% B A% 4
AR

— sy

MCDONNZLL DOUGILAS ASTRONAUTICS

g a2 ;f":" 5 R 4

Ve T i
n A j - o T
ot i o ."tﬁt- -,
- &

Eace]

=

i

1

—_ .
ol o pE o)
—

i

i

N |

w5y
%

YR A T
) 3 ERcY i

S
N
BN R
-
— ]
L
-
LT

] ehler =il el
BLEY =i Ve
W18 -] TH---~~1~!
Blil--LEL----%
@118~ [~
BLL3 -t T ?
BL1L4n DHe=-2s
H11%5-- | =--§]
5 [ T ey
i - e P

3

%
%

3,

1l et et ek
s
¥

i
— 0 I

]

LI |
i
[3 I <%

—

st T
E et T
- ...-t

e s L]
i3 p- ,'.-.. T 0 i

G141~ DI —-=gi

CO 5% B B ot Pt B 5o, AP o b

— e et et s s e
2 S S S R TR £
T
A T
i P
—
]
—
i
i
£

K v G A
Bl48-- 1 ---15
Bl4S==r ' ~=2¢
B15E- - T G

COMPANY - BAST




| 1099
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 LY 1974

Table 8 HP 9810A Program for Crystal Detector Calibration (Cont)
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3

Table 9 HP 9830A Program to Convert Data to Matrix Format for 1 Crystal

B 10 DISP "FIRST FILE #"j
! 20 REM PROGRAM TO CONVERT FRCM DATA TO MATRIX FORMAT FOR 1 CRYSTAL
30 INPUT N
40 DISP "FIRST MATRIX FILE#";
50 INPUT M
60 DIM A[84,1],0S[8,41]
70 REDIM A[84,1]
80 LOAD _DATA N,A
90 C[1, 1]=c[2 13=a01,1)
180

100 GOTO

110 [51} [61]=A[431}
120 C 71=cs1 =A[ 64,1
130 G

140 IF A[ZZ 12‘#0[1 ,1] THEN 560
150 IF A[1,1]#C[3,1] THEN 560
160 IF I=1 THIN 260
170 FOR J=0 TO 1
180 FOR X=2 TO 41
190 V=A[X,1]
200 P=INT(V)/1000
210 V=10*(V=-INT(V))
Q 220 ¢[1,K)=P
230 C 2,K =V
240 NEXT K
250 GOTO 400
260 FOR J=0 TO 1
270 FOR XK=2 TO 21
280 V=A[J*214K,1]
290 P-INTéV)/mOO
300 V=10*( V-INT(V))
310 IF J>0 THEN 350
320 C 2*J+3,K]=P
330 ck 2*J+4,K |=V
340 GOT0 370
350 CFZ*J-1,K+20]-P
360 Cl 2*%J,K+20]=V
370 NEXT X
380 NEXT J
390 NEXT I
400 FOR I=1 TO 41
410 WRITE (15,430)c[1,1],c{2,I]
, 420 NEXT I
| 430 FORMAT 4F10.,
440 REDIM A[2,42
460 FOR K=1 TO #1
470 A[1,K]=C[1,K]

81
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12 JuULY 1974

Table 9 HP 9830A Program to Convert Data to Matrix Format for 1 Crystal (cont)

Al2,x)=C[2,k]

NEXT K
A[1,42]1=A[2,42]=A[1,1]
STORE DATA #5,M,A
N=N+1

M=M+1

GOTO 70

DISP "S/N NOT ="

END

O
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Table 10 HP 9830A Program to Calculate Coefficients for Crystal Detectors -

Degree = 3

10 DIM ¢5[36],B[8],A[2,42]

20 Ril1  PROGRAM TO CALCULATE CRYSTAL DETECTOR COEFFICIENTS

30 DISP "TFIRST FILE #, # OF FILES";

40 INPUT N1,N2

50 FOR I=0 TO N2=~1

60 I:AT C=ZER

70 HMA? B=Z3R

80 B[ 1]=1

90 =ll=31=52=53=84=55=0

100 D4=D2=3

110 LOAD DATA H14L,A

120 TIXED 6

130 TOR _H=2 TO 4%

140 B[2]=167(A[ 2, H])

150 Y=LGT(A[1,H]

160 FOR I=2 70 D2

170 B[Z+1]=B[I]*B[2]

180 NIXT I

190 B[ D2+2 )=Y

200 =0

210 TOR I=1 20 D2+2

220 FOR J=I 70 D?+2

230 R=R+1

240 C[R]=C[R}+E[I1]*B[J]

250 HBxD J

260 NuiT I

270 s1=s1+3[2}

280 S$2=52+3[2]*2

260 83=33+Y

300 S4=S54+Y%2

310 355=55+B[2 J*Y

320 N=1+1

330 NEXT H

340 D1=3

350 IF =0 THIM 830

360 T=0

370 FOR I=1 TO D1+1

380 B[I]=0

390 FOR J=1 TO D1=I+2

400 R= (I+J=-1 )]*(D2+2-o. *SI+J))

410 B[I]=D[1 +C[T+J]*CER

420 NELT J

430 T=I%(D2+(3=I)/2)

L40 NEIT I

450 R1=0

460 TOR I=2 TO D1+1

ﬁ 470 R1=R1+C[I*(D2+(3=1)/2) ]*2

o

83
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490
500
510
520
530
520
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
370
880
“90
900
910
920
930
940

12 JuLy 1974

Table 10 HP 9830A Program to Calculate Coefficients for Crystal Detector -
Degree = 3 (cont)

NEXT I
TO:C[(D2+1)*§D2+2)/2]

TO=T0=C[ D2+1]* 2

FOR I=1 TO 3

PRINT

NEXT I

PRINT " ", "3/N ="A[1,1];"SECOND CALIBRATLON"
PRINT

PRINT

PRINT " ", "COEFFICIINTS"

PRINT

TORMAT 12X,F2.0,F12,7

TOR I=1 TO D1+1

WRITE (15,590)"B("I=1")="B[I]

NEXT I

PRINT

PRINT

PRINT " ", "R SQUARE ="R1/TO

PRINT

PRINT " ","  VOLTS","MILLIWATDS"," Y' " n ZRROR(4%)"
Q=0

FOR I=2 T0 41

Z1=A[2,T

Y1=A[1,I

¥2=10~{B 1]+B[2;*LGT(X1)+H:3]*(LG-T(X1))“2+B[4]*(LG-T(X1))“3)

Q=0+ ((Y1=Y2) /Y132

PRINT " " X1,Y1,Y2,100%(Y1-Y2) /Y1
NEXT I

PRIVT

PRINT

PRINT " " "RMS ERROR ="100%*SQR(Q/40)"PIRCRIT"
FOR J=1 T0 6
PRINT

NEXT J

GOT0 1210

P=1/=1

D2=D2+1

FOR J=1 T0O D2
c[P]=52:C[P]

TOR I=1 TO D2=J+1
C[P+1]}=C[P+I]/C[P]
WEXT I

R=P+I

FOR I=1 TO D2=J
P=P+1
FOR 11=1 TO D2+2=J=I

84
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‘ Table 10 HP 9830A Program to Calculate Coefficients for Crystal Detectors -
Degree = 3 ?cont)

950 C[R+M=1]=C[R+M=1]=C[ P]*C[P+M=1]
960 NEXT M
970 R=R+M-1
980 NEXT I
990 P=S
1000 NEXT J
1010 T=(D2+1)*(D2+2)/2
1020 FOR I=1 TO D2=-1
1030 T=T=1=I
1040 C[T]=1/c[T]
1050 FOR J=1 TO D2~-I
1060 P=D2+1=I=J
1070 P=P*(D2+1=(P=1)/2)=I
1080 R=P=J
1090 S=0
1100 U=I+J+1
1110 V=P
1120 FOR K=1 70 J
1130 V=V+U=K
1140 S=S=C[R+K]*C[V]
1150 NEXT K
O 160 C[P]=S/C[R]
1170 NEXT J
1180 NEXT I
1190 c[1])=1/c[1]
1200 GOTO 360
1210 NEXT L
1220 END
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Table 11  General Fixture Calibration Program (HP 9810A)- 16 Pins
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Table 11 General Fixture Calibration Program (HP 9810A)- 16 Pins
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Table 11 General Fixture Calibration Program (HP 9810A)- 16 Pins 3

(cont)
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Table 11 %energ] Fixture Calibration Program (HP 9810A)- 16 Pins
cont
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‘ Table 11 General Fixture Calibvation Program (HP9810A)- 16 Pins (cont)
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Table 12 General Fixture Calibration Program Data Register Allocation
CHANNEL COUNTER
INDIRECT AND ‘SCRATCH
FREQUENCY, PORT COUNTER
LOSS IN dB WITH INPUT PORT # 1

O W 00 N o v BAoow

Tl i ek S ST e o e
oA, OnC o e e PO e

INCIDENT POWER COUPLER FACTOR

REFLECTED POWER COUPLER FACTOR

M

E

DETECTOR COEFFICIENTS - B, & By - DETECTOR # 1

B, & B, 1 0 |

B0 & B, 2 |
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‘ Table 12 (Continued)
24  DETECTOR COEFFICIENTS B, & By - DETECTOR # 2
25 By & B 3
26 B, & B, 3
27 By & B 4
28 B, & B, 4
29 By & B 5
30 B2 & B3 5
L 31 Bo & B.I 6
32 B2 & B3 6
33 B0 & B.I 7
34 B, & B, 7
35 B0 & B.I 8
0 36 B, & B, 8
37 By & B, 9
38 BZ & B3 9
39 By & B 10
40 B2 & B3 10
4 Bo & B] 1
42 B2 & 83 1R
43 Bo & B] 12
44 B2 & B3 12 !
45 B0 & B.I 13 1
46 B, & B, 13 ,'
47 By & B, 14 |
o 48 B, & B, 14 -
49 By & B, 15
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Table 12 (Continued) L
50 DETECTOR COEFFICIENTS - B, & B,  DETECTOR # 15 .
51 By & B, 16
52 B, & B, 16 ;
53 By & B, 17 i
54 B, & B, 17 .
55  SPARE ?
56  SPARE ?
57  SPARE |
58  SPARE
59  SPARE
60  SPARE
G  SPARE O
62  SPARE
63  SPARE
64  SPARE
65 SPARE
66  SPARE
67  SPARE
68  SPARE
69  SPARE
70  SPARE
71 SPARE
72 SPARE
73 SPARE
74 SPARE 0O
75  SPARE
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Table 12 (Continued)
76 SPAKE
77 SPARE
78 SPARE
79 SPARE
80 SPARE
81 SPARE
82 SPARE
83 SPARE
84 SPARE
85 SPARE
86 SPARE
87 TEMPORARY STORAGE FOR CALCULATING P
88 LOG V
89 INPUT PORT
90 POWER OUT OF PORT # 1
91

92
93
94
95
96
97

W 00 ~N O U &~ w P

98
99

— e
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Table 12 (Continued)

102
103
104
105
106
107
108

POWER OUT OF PORT 13
14
15
16

INCIDENT POWER
TOTAL POWER OUT
S/H
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INTEGRATED CIRCUIT SUSCEPTIBILITY e s 1

12 JULY 1974 |
L
Table 19 Dissipation Loss Table 20 Dissipation Loss Data
Data for 8 Pin for 8 Pin T0-5 Test
TO-5 Test Fixture Fixture at 3 GHz
at 0,91 GHz
PORT 10SS(aB) PORT 103s(4a3)
1 0.4150 1 0.2019
2 1.0125 2 0,6478
3 0.5663 3 0.3519
4 0.4030 4 0.2966
5 0.3797 5 0.2757
6 0.4132 6 0.3976
7 0.4316 7 0.4162
8 0.4331 8 0.3973
MEAN = 0,5068 MEAN = 0,3831
STADARD ERROR = 0,1983 STANDARD ERROR = 0,1117 |
ABSOLUTE LOSS FACTOR = 1,1238 ABSOLUTE LOSS FACTOR =  1.0922 4:) :
Table 21 Dissipation Loss Table 22 Dissipation Loss Data
Data for 8 Pin ! for 8 Pin T0-5 Test
T0-5 Test Fixture Fixture at 9.1 GHz
at 5.6 GHz
!
PORT Los5(a3) ! PORT 1.0SS(an)
! ]! 0.6941 l 1 2.3016
2 1.1559 2 1.779%
3 0.8308 |5 1.8985
4 009468 4 2.0717
5 0.8308 : 5 2.1899
6 1.1359 ? 6 2,6554
7 0.9228 : 8 2.4368
8 0.9321 ; 8 2.6065
MEAN = 00,9311 ) MEAN = 2,2425
STANDARD ZRROR = 0, 1454 STANDARD ERROR = 0,2977
ABSOLUTE LOSS FACIOR = 14,2391 ABSOLUTZE LOSS FACTOR =  1.6759 (:)
100

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY « EAST

3 A g ;'.'.".I..ﬁ"h:l'-t"'!
- - - o gl 1T AR e,
MY ] __‘;"_.]-F' A Jon




w

INTEGRATED CIRCUIT SUSCEPTIBILITY

P(m')
0.0384
0. 0596
0.0851
0.2514
0.4498
0.9689
1,6265
3.0516
10.5494
18, 5502
34,0799
54 « 5367
103, 4030
134,7200
198, 5100
277.1050
36,2030
521.0260
760.4520

P(m¥)):

0.0384
0.0596
0.0851
0.2514
0.4498
0.9689
1.6265
3.0516

10,5494
18,5502
34.. 0799
54,5367

103. 4030

134, 7200

198.5100

277.1050

396.2030

521, 0260

760.4520

- .

MDC E1099
12 JULY 1974

TABLE 23 EXAMPLE OF 741 INTERFERENCE SUSCEPTIBILITY DATA

C.F.(dB) vour

0.000
2:88%
2.229
2. 4‘93
2,519
2.530
2. 508
2,512
2.496
2.446
2.419
2,383
2. 354
2.453
2. 355
2,209
2,085
1.961
1,867
1.73

IONG
-0.0278
-0,0280
-0,0284
-0, 0286
-0, 0298
-0 0031 6
-0.0356
-0.0396
-0.0446
-0,0454
-0.0448
-0,.0444
-0,.0052
-0.0058
-0, 0064
-0, 0066

-4 0927
-40988
-5 0019
-50 %0
=5.772
-70564
8,912
-8.993
-8.972
-8,922
-8 0843
9.829
9.732
9.506
9.195
8.721
8.186
7.254

VCC+
11.93
11.93
11 093
11.93
11.93
11.95
11.95
11.93
11.93
11.93
11.93
11.93
11.93
1.7
11.M
11.M
11.72
11.72
11.73
11.75

ALL CURRENTS IN MILLIAMPS

S/N = 3%

I0UT VNI INI
9.85 0000 -000106
9,98 0,00 -0,0110

10.04 0.00 -0.0110
10.14 =0,00 -0,.0112
11.54 0.00 -0.0111
13.%0 =0.00 -0,0112
15013 -0000 ‘-000112

17 082 "0 .0.0 -0.0111

17.99 =0.00 -0,0109
17.94 Oow -0.0108

17.84 -Oow -0.0108

17.69 0,00 -0.0108

-19,66 = 0,00 -0.0081
-19.,46 0,00 -0.0099
-18,39 0,00 =0.0107
-17 044 Oom -0001 10
-16.37 Oom -000109
-14.51 0.00 -0,0105

ICC+ VCC- ICC-

0080 -11084 -11.50

0.&) -11084 ‘-11 080

0.9 =-11.84 =11.,70

0.90 -11.84 -11080

0.90 -11.83 -12.&

0.&) -11 o& ‘-13040

0090 -11080 -15.40
1030 -11.77 -17070

0.90 -11074 -20030
1,00 =11,74 =20.50

O.% -11074 -20050

1.00 -11.74 -20.%0

0090 -11074 -20.10

22.00 =11.97 -0.50
21.90 -11096 -0060
21 070 -11096 -0.70
21.40 -11,96 =0.90
20.70 =11.96 -1.,0C
19.80 =11.96 -1,.10
18.% -11.96 -1.10

ALL VOLTAGES IN VOLTS

101

VON2
-11082
-11082
-11.82
-11.82
-11.81
-11.80
-11078
-11.75
-11.72
-11072
-11,72
-11.73
-11073
-11094
-11094
-11.94
-11.94
-11.94
-11093
-11.86

Vil
0.0032
"0 00052
-O om97
-0, 0381
-0.0737
-0,1539
‘-0 02366
-0 ' 3596
-0.3666
=0. 3647
-0.3598
"0 0351 6
1.4130
1.5130
1.7090
1.9090
2 43260
2.5610

ION2
-0,0278
-0, 0280
0,0282
=0, 0300
00,0314
-0.0354
-0.0444
-0.04 46
-Oo 0‘1'4'2
-0,0442
-O 004'38
-0,0054
-0,0056
-0,0060
-0 00064
-Oo 0222

111
0.4940
0.1996
0.5024
0.5068
0.5353
0.5708
0.6510
0.7338
0.8568
0.8638
0.8618
0.8569
0.8487

-009157
-1 .21 17
-1.4117
‘-1 .6477
-1.8287
-2.0636

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY = EAST
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VON6
-11.82
-11.82
-11.82
-11.81
-11.81
-11.,80
-1 1 078
-11 .75
-11,72
-11,72
-1 1 072
-11.72
=11 .95
-11 094
-11 094
-11094
-1 1 094
-1 1.94
-1 1 .93
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INTEGRATED CIRCUIT SUSCEPTIBILITY

MOC E1099
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7400 Interference Test Program (HP9810A)
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Table 24 7400 Interference Test Program (HP 9810A)
Ltk (cont)
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Table 24 7400 Interference Test Program (HP 9810A) (cont)
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Table 24 7400 Interference Test Program (HP 9810A)(cont)
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INTEGRATED CIRCUIT SUSCEPTIBILITY
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Table 26 General Plot Program from Matrix Tapes for 7400 for HP 9830A

10 COM Fsgzo ,91,4
20 D111 c[19]

30 DISP "FIRST FILE ;i*;

40 INPUT P

60 LOAD DATA P

70 SCALT 0,8,5,0,10

80 OFFSET 2 1.5

90 XAXIS 0,1.5,0,6

100 YAXIS o 0. 7, 0,7

110 FOR J=0 T0 3

120 PLOT (LG1(2)+J)*1 5, 0,1

130 LABEL (*,1,3, 4,PI/2 7/6)

140 CPLOT 0,0.3

150 IABEL (*)"-";

160 PLOT (IGT(5)+J)*1.5,0,1

170 CPLOT 0,-0.3

180 LABZL (*)"-";

190 NEXT J

200 DISP "YIIN, YMAX";

210 INPUT N,I

220 SCALE =7/ 3, 10/ 3,N=1, 5% (1%=1) /7,048, 5% (21-11) /7
230 TOR I==1 TO 3

240 LABCL (*,1.5,1.7,0,7/6)

250 PLOT I,N,1

260 CPIOT =2,=2

270 IABZL (310, 1.5 s1.7,0,7/6)10;

280 CPIOT 0,0, 6

290 IAREL (320 1.125,1.7,0,7/6)1;

300 NEXT I

310 FORMAT F'3,0

320 FORMAT 1"2 0

330 IABIL (*,1.5,1.7,0,7/6)

340 A=(11=N)/5

350 FOR I=0 TO 5

360 PLOT -1,N+A*I,1

370 CPLOT =7,=0.3

380 IABLL (400)N+A*T;

390 .L\.J‘{T I

400 FORMAT F7.3

410 IABEL (* 1 0.8,0,7/6)

420 FOR I=1 20

430 PLOT IG ( [I 1]) »ABS(F[1,7]),1

440 CPIOT -0, 3

450
460 IPLOT o,o,1
470 NEXT I

;-
vl
&
?
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480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670

680
(W) 690
700
710

e e SR o

12 JuLy 1974

Table 26 General Plot Program from Matrix Tapes for 7400 for HP 9830A
PEN (cont)

SCALE 0,8,5,0,10

OFFSET 2,1.5

OR I=1 TO 4

PLOT I*1,5,0,1

PLOT I*1,5,7,2

NBLD

TR I=1 TO 10

PLOT 0,I*0.7,1

PLOT 6,1I%0,7,2

NEXT I

PIN

SCALE «7/3,10/3,0=1,5%(1kN) /7,1+8, 5* (M=) /7
FOR Q=P+1 TO P+9

LOAD DATA Q

FOR I=1 TO 20

PLOT IGT(P[I,1]),ABS(F[I,7]),1
CPLOT -003,'003

LABCL (-y) HE])

NET I

NEXT Q

PLOT 0,15,7.5,1

LABIL (*)A

D
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.13 . Table 27 HP 9810A 741 Interference Program (cont)
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HP 9810A 741 Interference Program (cont)
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Table 27 HP 9810A 741 Interference Program (cont)
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Table 28 Register Allocation For Revised 741 HP 9810A Program C)
a  CHANNEL COUNTER

SCRATCH AND INDIRECT

o o

FREQUENCY, POWER COUNTER FOR DUMPING TO CASSETTE
LOSS FOR PORT 1

—

W 0 N O o & w N
O O ~N O o & w

-—
o
-
o

dEFEREET ] T, e e Ty

n 1k
i 12 12
} 13 13
14 14
15 INCIDENT POWER COUPLER COEFFICIENT
: 16 REFLECTED POWER COUPLER COEFFICIENT
; 17 INPUT PORT
18 LOG V
19 CAL. FACTOR ADDRESS, V & | ADDRESSES
20 POWER COUNTER FOR PIN MODULATOR
21 DETECTOR COEFFICIENTS - B & By - DETECTOR # 1
22 B, & By  DETECTOR | C
23 By & By  DETECTOR 2 | /
24 4B,  DETECTOR 2
ASTRONAUTICS COMPANY « EAST
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u Table 28 (cont)

25 DETECTOR COEFFICIENTS - BO & B] - DCTECTOR # 4
26 32 & B3 3
27 B0 & B.I 4
28 82 & B3 4
29 B0 & B] 5
30 82 & 83 5
31 B0 & B] 6
32 82 & B3 6
33 B0 & B] 7
34 B, & B, 7
35 BO & B.I 8
36 BZ & B3 8
© By & B, 9
38 82 & B3 9
39 B0 & B] 10
40 82 & B3 ~ 10
41 B0 & B] 11
42 82 & B3 11
43 By & B 12
44 82 & B3 12
45 By & B, 13
46 B, & B, 13

47 B0 & B] 14 .

: 48 82 & B3 14 .‘
1 49 Bo & B] 15
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INTEGRATED CIRCUIT SUSCEPTIBILITY
Table 28 (cont)

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
n
72
73
74
75
76
77
78
79
80
81
82
83
84
85

DETECTOR COEFFICIENTS - 82 & B3 - DETECTOR # 15
VOLTAGE FOR PIN MODULATOR FOR POWER STEP # 1

TEMPORARY STORAGE FOR CALCULATIMNG P

SPARE

POWER STEP TO ADD LARGE AMPLIFIER
SPARE

SPARE

S/N

Py

CAL FACTOR
Your
Vout = Vour

I

Yur - Vur

Von 42,
Von #2 = Von #2
Von #6

MOC E1099
12 JULY 1974

2

O 00 N O O AW

10
n
12
13
14
15
16
17
18
19
20
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INTEGRATED CIRCUIT SUSCEPTIBILITY lZﬁEYE}ggz
a Table 28 (cont) ;
o Vo #6 = Vo #6
87 Veor
- Vet = Veor
89 V.
4 Vee- - Vec-
01 o
be Y11 - Vi1
93 Py
% CAL FACTOR
" Your |
b3 Vour = Vour
% i I
. Yur - i
e, A 3
1ok Von #2 = Von #2
| Bt onts
O :gz xon #6 = Yon #6
cc+
Ve Veer = Ve
105 T
i 106 Vee. - Ve
y A
% 11 - Vi1
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INTEGRATED CIRCUIT SUSCEPTIBILITY lZﬁEYE}m
Table 30 741 Interference Data Plot Program from Matrix Tape (HP 9830A) 0
10 coM Ps[20,16],A
20 REM PROGRAM TO PLOT 741 DATA FROM MATRIX TAPE
30 DISP "DATA COLWMN #";
40 INPUT Y
50 DISP "FIRST MATRIX FILE #";
60 INPUT X
70 DISP "YMIN,YMAX";
80 INPUT N,M
90 DISP "PLACE PAPER~-PLATEN; CONT & EXEC"
100 STOP

110 SCALE 0,11,0,7.5

120 OFFSET 2,5,1.5

130 XAXIS 0,1.4,0,7

140 YAXIS 0,0.5,0, 5

150 LABEL (*,2,3.4,P1/2,5/7)

160 FOR J=0 TO 4

170 PLOT (IGT(2)+J)*1.4,0,1

180 CPIOT 0,=0.3

190 IAREL (*)n_n;

200 PLOT (LGT(5)+J)*1.4,0,1

210 CPLOT 0,=0.3

220 IABEL (*)"="; O
250 NEXT J

240 FOR I=1 T0 5

250 PLOT I*1.4,0,1

260 PLOT I%*1.4,5,2

270 NEXT I

280 FOR I=1 TO 10

290 PLOT 0,1%0,5,1

300 PLOT 7,I%0,5,2

310 NEXT I

320 SCALE =53/ 14,57/14,N=1,5*(M=N)/5,N+6*(M=N) /5
330 FOR I==2 TO 3

340 LABEL (*,1.5,1.7,0,5/7)

350 PLOT I,N,1 :

360 CPIOT =2, =2

370 LAEEL (410,1.5,1.7,0,5/7)10;

380 CPLOT 0, 0.6 ;

390 LABEL (420, 1.125,1.7,0, 5/7)1;

400 NEXT I

410 FORMAT F3.0

420 FORMAT F2 0

430 IABEL (*,1.5,1.7,0,5/7)

440 Ja(M-N)/

450 FOR I=0 T0 5

460 PLOT =2,N+J*I,1 ~ _
470 CPLOT =9,-0, 3 O
480 IABEL (500)NW*I;

e i e e e L B T e
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Table 30 741 Interference Data Plot Program from Matrix Tape (HP 9830A)

(cont)
490 NEXT I
500 FORMAT F6,2
510 FOR K=1 TO 10
520 IOAD DATA X
530 LABEL (*,1,0,8,0,5/7)
540 PLOT -2,07,F{1.Y)
550 CPIDT -O. 3.-0.3
560 LABEL (*)nx»
570 FOR I=2 TO 20
580 IF LGT(F[I,1])>~2 THEN 600
590 F[I,1]=0.01
600 PLOT IeT(P[I,11),F(I,Y],1
610 CPIDT -00 3.4).3
620 JABEL (*)mn#*n,
630 NEXT I
640 Z=X+1
650 NEXT X
660 PLOT 0,2,M=1,7*(M-N)/10,1
670 IABEL (*)A
680 GOTO 90

0 690 END

31
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INTEGRATED CIRCUIT SUSCEPTIBILITY lzﬁfﬂm
Table 31 4011 Interference Test Program (HP 98104)
BOAR T =~=42
QRG] -~ FR-~~67 @051~~ I -==11] H1bl--KFR---67
B2 == FR-=&7 BASZ--LEL~~-51 B1B2--IHD=-~~31
HEAZ -~ @ ~--00 BASI== [ ~=-=GE A1ES~= b ---14
HBEd--FHT-~-~45 BES4--FHT--~42 A104--FHT---42
eaS--LEBL--~51 BASS-- 4 ~~—u1 . AlAS-~ 4 ~~-G4
ARG -- W ~==g2 ARSE~-- 1 -1 BlAG=~ 2 =[G
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Q6L =-HFR-==-&7 BREL--CLK=-~=27 Al1il-- 1 ---@1
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‘ Table 3 4011 Interference Test Program (HP 9810A)(cont)
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Table 21 4011 Interference Test Program (HP 9810A)(cont) L
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Table 31 4011 Interference Test Program (HP 9810a)(cont)
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Table 32 4011 Interference Test Program Register Allocations '
CHANNEL COUNTER
SCRATCH & INDIRECT
FREQUENCY (GHz), COUNTER FOR DUMPING TO CASSETTE
LOSS FOR PORT 1
2
3
4 s
5
6
7
8
9
10 O
1
12
13
14
15
16
INCIDENT POWER COUPLER COEFFICIENT
REFLECTED POWER COUPLER COEFFICIENT
INPUT PORT
POWER COUNTER FOR PIN MODULATOR
DETECTOR COEFFICIENTS - By & By - DETECTOR # 1
B2 & 83 1 ‘
By & By 2
B2 883 15 . J
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0 Table 32 (cont)

25  DETECTOR COEFFICIENTS - By & B] - DETECTOR # 3
26 B, & By 3
27 By & B, 4
28 B, & By 4
29 By & B, 5
30 B, & B, 5
31 By & B, 6
32 B, & B, 6
33 Bo & B] 7
34 32 & B3 7
35 Bo & B] 8
36 B, & B, 8
G 37 B0 & B] 9
38 32 & B3 9
39 By & B, 10
40 B, & B, 10
4] B0 & B] 1
42 B, & B, n
43 By & B, 12
44 B, & B, 12
45 By & B, 13
46 82 & B3 13
47 B0 & B.| 14
48 32 & 83 14
49 B0 & B] 15
‘ 50 B, & By 15
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Table 32 ( cont)

51  DETECTOR COEFFICIENTS - B0 & B] - DETECTOR # 16

52 B, & B,
53 By & By
54 B, & B,

56  VOLTAGE FOR PIN MODULATOR STEP # 1 (No RF)

56
57
58
59
60
61
62
63
64
65
6‘6
57
68
69
70
n
72
73
74
75 POWER STEP TO ADD LARGE AMPLIFIE
76 CAL. FACTOR ADDRESS, V ADDRESSES

77 LOG V

3 A T e i T A ) S .
Lot R R SN

[k
ey

2

O 00 ~N o0 o & w

10
1
12
13
14
15
16
17
18

19
20

R
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Table 32 (cont)

78  TEMPORARY STORAGE FOR CALCULATING P
79 BIAS UNIT REFLECTION LOSS COEFFICIENT

80  SPARE
81  SPARE
82  SPARE
83  SPARE
84  SPARE
85  SPARE
8 S/
87 Ppiss
8  Pper
o 89  CAL. FACTOR
0 vy
NV
92 Vour
93 Vyur
9 Ve
95 vy,
)
7 iy
98 Pprss
9 P
100 CAL. FACTOR
101 vy
© 0 v
103 Vg
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104
105
106
107
108

Table 32 ( cont)

Vour
Uss
Vin
VIn2
im

MOC E1099
12 JuLy 1974
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Table 34 General Plot Program from Matrix Tape For 4011

10 co rs[23,11],A
20 MAT F=23R
30 DISP "POR PLOT,WRITE COL# & PRESS EXEC";
40 INPUT X
50 DISP "FIRST MATRIX FILE NO,";
60 INPUT Q
70 SCALE 0,8.5,0,10
,- 80 OFFSET 2 1.5
1 90 XAXIS 0,1.5,0,6
100 YAXIS 00.7 o 3
110 FOR J=0 0 3
l 120 PLOT (IGT(2)+J)*1,5,0,1
130 LABZL (*,1,3.4, PI/ 7 6)
140 CPLOT o,-o.3
150 IABEL (*)n_n;
160 PLOT (IGT(5)+J)*1,.5,0,1
170 CP™OT 0,=0, 3
180 LAFL (¥) "=i;
190 NZKLT J
200 DISP "YMIN,YMAX";
210 INPUT XN,H
W) 220 SCAIL -7/3, 10/3, =1 5#(H=K) /7,148, 5% (=11} /7
230 FOR I==1 T0 3
240 LABEL (*,1.5,1.7,0,7/6)
250 PLOT I,N,1
260 CPLOT -2 .2
270 LAEEL (310,1.5,1.7,0,7/6)10;
280 CPIOT 0,0
290 LABEL (320,1.125,1.7,0,7/6)1;
300 NEXT I
310 FORMAT F3.0
320 FORVMAT F2.0
330 LABDL% ,1.5,1.7,0,7/6)
340 A=(M=N)/5
350 FOR I=0 TO §
360 PLOT =1,N+A*I,1
370 CPLOT -7,-0 3
380 LABEL (400)N+A*I,
390 NEXT I
400 FORMAT F7.3
410 IABZL (*,1,0.8,9,7/6)
420 FOR G=Q TO Q+4
430 LOAD DATA G
440 TOR I=1 TO 20
450 F[1 1]=
' 460 PL Lgfr(F[I 11),ABS(F[I,k]),1
I © 470 cpior 0.3,=0. 3
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Table 34 General Plot Program from Matrix Tape for 4011 (cont)

480 LABEL (%) men
490 IPIOT 0,0,1
500 NEXT I
510 NEXT G
520 PHN
SCALE 0,8.5,0,10
OFFSET 2,1.5
FOR I=1 TO 4
PIOT I*1.5,0,1
PLOT I%1,5,7,2
NEXT I
FOR I=1 TO 10
PLOT 0,I¥0.7,1
PIOT 6,I%0.7,2
NEXT I
PEN
GOTO 30

i
i
t
i
!
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Table 35 2002 Hybrid Interference Test Program (HP 9810A)(cont) '
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i; Table 36 General Device and 2002 Interference Test Register Allocations
a CHAHNEL COUNTER

b SCRATCH AND INDIRECT
0  FREQUENCY (GHz), INTERFERENCE LEVEL COUNTER
1 LOSS FOR PORT 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
k 9 9
e 10 10
" "
12 12
13 13
14 14
15 15
16 16
17 INCIDENT POWER COUPLER COEFFICIENT
18 REFLECTED POWER COUPLER COEFFICIENT
19 INPUT PORT
20 HUMBER OF DC PARAMETERS TO BE MONITORED
21 DETECTOR COEFFICIENTS - B & B, - DETECTOR # 1
8 2 B, & B, 1
23 By & B, 2
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INTEGRATED CIRCUIT SUSCEPTIBILITY B
Table 36 (cont) O
24 DETCCTOR COEFFICIENTS - B2 & 83 - DETECTOR # 2
25 B0 & B] 3
26 B2 & 83 3
27 B0 & B] 4
28 B2 & B3 4
29 Bo & B] 5
I 30 BZ & 83 5
| 31 B0 & B] 6
32 B2 & 83 6
33 B0 & B.I 7
i 34 B2 & 83 7
E 35 B0 & B] 8 O
5 36 B, & B, 8
37 B0 & B] 9
38 B2 & 83 9
39 Bo & B] 10
40 B2 & B3 10
41 B0 & B] n
42 B, & B, n
43 B0 & B] 12
44 B2 & B3 12
45 B0 & B] 13
46 B2 & 83 13
47 B0 & B] 14
48 B, & B, 14 O
49 By & B 15
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‘ Table 36 (cont)
50  DETECTOR COEFFICIENTS - B, & B, - DETECTOR # 15 :
51 By & B, 16 !
52 B, 4B, 16 1
i 53 By 4 B, 17
| 54 B, 4 B, 17
| 55  LOSS WITH OLD HP BIAS UNIT ALD FIXTURE :
| 56  SPARE :
| 57 L0G V
| 58  TEMPORARY STORAGE FOR CALCULATING P
E 59  SPARE
; 60 SPARE
E '$ 61  SPARE
f e 62  SPARE
E 63  SPARE :
64  SPARE f
65 SPARE
66  SPARE
67  SPARE
68  SPARE
69  SPARE
70  SPARE
. 71 SPARE
72 SPARE
73 S/N
e 7 Porss
75 CAL. FACTOR
141
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INTEGRATED CIRCUIT SUSCEPTIBILITY

Table 36 (cont)

93 VOUT 1 (VOLTAGE MONITORED ON PRINTER) (VCOLL - 2002)

76 p
1
77 p
2
78 p
3
79 p
4
80 p
5
81 p
6
82 p
7
83 p
8
84 p
9
85 p
0
86 p
n
87 p
12
88 P
13
89 p
14
90 p
15
91 p
16
94 Tour 1 (eopL - 2002)
95 Your 2 (Vease - 2002)
96 Lout 2 (noTHING - 2002)
98 Ivy Uiyy e 2
99 iz Wiy 42
100 Ipvo (Ipyyg 42
oy

IN 3
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Q Table 36 ( cont)

102 I, 4

103 V4

104 I,

105 Vg

106 I

107 oy

108

SPARE ( Lewit ON 2002)

: ' 143

HCDONNELL DOUGLAS ASTRONAUTICS COMPANY = EAST

-'rnﬁ.-lrll- -y R T T L \.:‘.T. i
g il w - it e - Pl {
¥ A e et | e

SRS R




.‘%.ﬂ.lllii‘fp. e ==s. ade .= —

Q Q o

g5
w3
§3 LITYd 0£S -
= mm”wﬁm«“mm”m&ﬁ,”mmHN+J<”T“$J<”= *3°9 _.W%HMWM arIun 0ec
2ép+1lveleecrrivelete+I]vé[et+Ijviu °SIQ 4 " YLTUA OLZ
[oe‘p+1veloe c+I]ve (e ‘e+I)V [ ‘I+I]v u *OMI «( 062 “S}) TLTUA omw
INTNd O
C+I‘2+I“1+1 ‘0+I‘n YTITHYUVL u(Ol2*Sl) ELIVL 082
JEATT J8°0°Cd s TEACT Stk ‘Co¢d s TIATT JYu ‘0°Cd’w TEATI I¥u‘0°¢d IVIHOd OLZ
$ d=IS ¥ OL.0=I ¥0d 09¢
LeLdéyecidy IViod 062
INTYd O¥%2

0°6d*u= N/Su “XGE IVIRIOL 0£2
s(ogzql) TLIWH 0ce
£ IXAN Ole
INT¥d 002
8 OL L=r ¥0d 06l
I IXIN 08l
£ IYAN OLL
[e)o=[r*1+31V 09I
9¢ OL L=r 904 0S|
069 NIHI T_o% II obt
049 NAHI |t Joffs II O¢l
L=1I 02l
ol NEML ;ﬂ.ﬂ oLl

=1

[L]Jo=s C6

o={<c]o o8

QL NIHI O#X 41 OL
0 ¥+H VIVd aVOI 09
0=I 0§

L OL 0=Y ¥od OV

H InANI Of

$uff TIIdw dSIT O2
[9¢c)o‘[9c 8]V RIT OL

144

(V0E86 dH) weaboad uop3onpay ejeq piaqhy 2002 [e @lael

INTEGRATED CIRCUIT SUSCEPTIBILITY




.h-‘ll-lﬁ- E—

A it R L T . A

BT LS B TR S e e am———— A I igi

MDC E1099

12 JULY 1974

INTEGRATED CIRCUIT SUSCEPTIBILITY

GS ‘¥+I
¢m.¢+H
FCCh+T
[ 2¢ *V+1
1 Sp+T
om.¢+H
mm y+1

82 ‘v+1
hN.¢+H
mmn¢+H
G2 P41
[ g2 v+1
22 h+I
12 ‘v+I

ﬁmm.¢+H

(3u03) weuboad uoL3onpay eIeq PLAGAH 2002

[ozéyIve[occ]ve[oee]ve[oe L]V .,

vé[oce+I
ve[ac ‘e+1
Ve[ g ‘e+I
vélgge+T
vé[ege+I
vélige+1
ve[og ‘e+I
vé| 62 e+
vé[ae ‘e+1
vellze+T
vé[oc‘e+I
vélge‘ze+1
vé[cee+1
vé{2z e+

g ‘2+I

o ‘L+1
Ge ‘L+I
¢m”v+H
e
Mg CL+I
og ‘L+1
62 ‘L+I
&2 °1L+T
R”?H
92 ‘L+1
G2 IL+1
cZéL+I
22 I+I
12 L+I

<:<:<:<1<<1<<i4<:<‘.44<¢<¢

<a= L I ¥

<

zﬂ
=

o6

aaa%%aaﬁas
PP HPHEPHEHH

::

*®
:

14p}

‘ONI 4

[c+a*p Ive[e+a’c v [e+a‘e Ivic+a* L]V T ud

a:
doIs

[Lt]ofséu= TOH ti/Su dSIA
ov 009

gHI={1

1 IXAN

Iud

8 OL =1 uod

I IXaN

I IXAN

INT¥d

v oL =Y ¥0d
(062 *Gl) TITUM
" Omm.mv SLIUN
w(0G2°GlL) TLIUM
" omw.m— TLI UM
w (062 mr CAARI.Y
w(0G2Gl) ALIUM
(052Gt ) FITUM
u(06e* “Sl) ELIUA
ul 062 m_. a5 TIM
w(0G2 GlL) TIIUM
(062Gl ). AL TUM
w(0G62°G1L) TIIWM
w(0G2 °G1 ) TTTUM
" Omm. w g T
w(062°Gl) TN
INTYd

w(0S2 °Sl) TITUM
I IXEN

=Aowm ‘GL) TLIUM
*Gd LVINOJI

LeLd‘y gLy ‘Yl

- e TR T e e e

Lg 3lqel

mPSHTmﬁﬁ
oLy OLOD

o L

08¢

Sl g b L

145
MCDONNELL DOUGLAS ASTRONAUTICS COMPANY = EAST




Table 38

LRI ¢ SR I B (I
S T
BEGVER 2 e e (D] o e e Y

Uun;»—“FP———h(
RS~ - BF R=s=6 7
HEHE -~ g ==y
BRI -~ AT e =~g 5
Uk el N e B
L R T i ke, |
A= CHT - =47
@3l --LHT==~4T
2= =T - 47
SR RCELN D B Vi
grr Il Bl -4 ¥
LS ==CHT~~~47
il -=EHT-~~47
) 1 ¢ SR ==
B E-=CHT = -4 7
WAL A== CHT~=~47
HHMU o T===g
B2l ~-~CHT~=~-47
RS E =M T==~47
W2 T =L T == =
HOZ2d==CHT~--47
A BT~ ~ Ly =y
2 e~-~CHT~~~47
"SR S ]
HUZE - f —=~=Q&

""HTU—--ES

et At !
HH.1~~ B ---04
WHEZ~=CHT=~~47
MR R F ===
P34 -~y Tl~-~-23
HH;J—- A ---AH
P 6 ~ T e =4
UUjr~—FHT———'2
HEORE <~ F we-ha
HA39~~ W ==-73
Wda-=- o ---356
gl -1 o=l
W42~ TO=-~23
HEdd=~CHT~~-~47
Hidd=-- 4 ===36
RS- Q0 ===71
HAGE-~ o ===13
ARG -=RT0=-==22
HAdE-~FMT~~-~-42
g =S TP-=-~41
AOSH -~ KTO-~=23

£
R

(RN ]

HEEEJGEEMQQ

INTEGRATED CIRCUIT SUSCEPTIBILITY

“FHT---45
-~ ~FHT --~42
~FHT

O B SV IR 3

- H ==-73
-mrnT—-—4h
TETES4S

AT0--=2
|" ""'Ui
3 =-=-=03
~FHT---45
~-LBL--~51
-~ B ~---8&
~FMT-~--42
~ 4 =04
1 --=]
o i g

~§FL=--=54
A
~=CHT---47
—=FMT-=-43
~=FMT==~42
5~ =Y TO-~=45
- & ==rib

CEn xS IS &Y (!‘. o e Pl O a0 00 =) O O ol T e
I i i

S 0T S D O O O O o 0 O (5 0 05 R0 5 55X D

]
L

S8 IS e 0 s (0 A0 SR w0 n S0 S n 0w SR R B A o R R L

o 03 ) O U o D03 oD o= T

5-

l

elhoy B oy B i B ol o B e ot o B B o o B cn R el ot cn BB cn L SR R R

v
SO

4,

I
]

1
]
e
_q
L
1
1
1
i

LR scn S
O Ty (2 T O T O (D O T

»-IHT-——4.

E'Ellal“"" ” o
agﬂw—-luu——-

IO CRSS Bk Bt s B B B

1
H
3 =

1 l_l"

._'| e R 5

v, - 9

unaﬁ~~FNT—~~4;
86--CNT---47
.'._._..TF......

D g i)
I i
H e
-n
"n
l
i
!

W%
!

‘F”T-‘—4L
- 4 ---04
1o fmmidl
'“FHT—‘-4'

g b ]
—FHT——-4H
=P el

of 30 ek g- s

[an)
bl W
i

oD

=G

N W n R n ol IS O TR I 1’ z

Do RE RS o BTy RX Y o ¥ o L w S s IS UK

=3
=
i

146

MOC E1099
12 JuLY 1974

Extra Digital Device Interference Test Program (HP 9810°)

o
T

=
A R

O R It B S B A S

-
=

N

3 ---03

Ay w2

Ot W

ST T STy e T B 8 1
PO o B oo oy Bt O 20 B 0 N

4
!

O et s B SO0 0 ]

-5
=5

o]

H._-HHHHHHHHHHHHt—sh-b—‘r—-b—‘r—-r—-b—‘b—‘h-r—-b—‘b—‘b—‘»—s»—sv—mn—-n—-n—-»—s;-s
"‘-!"ai'f'x.-‘f'-.'"—"—"—"—"—"—"—‘HHH!E'Z".'.”SE”S.“ZH
e = = ] . = 3]

ak—‘LEL---'

27=-~ E ~~--£@
A e o
i R R & I
”ﬂ-—-L.——~'H
-bTH-"-44
-LEL-'-'I

o ks P

--IHT---4.
S b= Ol — 20
le?~~ i, “=mls
8138 -~EE-—-+gh
Al 39-~CHE-
Bld4g-~ 3

LR IR | 5
Ald2-=-0Ln=-~=37
BTN E~ < gl= == T
A1dd-~CHT~-~~-47
18 -~CHT~~-¢47
Bl == B, = =~3]
T et e U
Aldiz-~ NH-~-~-25
A149-- . ---55
ALS5-- 4 ---04

3 Ll 1

i .f.; i_c_l l"~‘c —

l'lf_l

Ty s O O Ve O o e T T e T T T

—
—r

1,

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY = BAST

O




INTEGRATED CIRCUIT SUSCEPTIBILITY lZﬁVE:m

Table 38 Extra Digital Device Interference Test Program (HP 9810A)(cont)
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Table 38 Extra Digital Device Interference Test Program (HP 9810R)(cont) (,)
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Table 38 Extra Digital Device Interference Test Program (HP 9810A) (cont)
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INTEGRATED CIRCUIT SUSCEPTIBILITY
DISTRIBUTION

Executive Office of the President
Office of Tellecommunications Policy
Washington, D, C. 20504

ODDR&E

Assistant Director (E&PS)
Attn: Dr. George H. Heilmeier
Pentagon, Room 3D1079
Washington, D. C. 20301

Director, Defense Huclear Agency
Attn: RAEV (Maj. M. Adams)
Washington, D. C. 20305

Chief of Naval Operations
Attn: 0P-932

0P-932C
Washington, D. C. 20350

Chief of Naval Material

Attn: MAT-03423 (Lt. R. Birchfield)
PM7T

Washington, D. C. 20360

Headquarters, U, S. Air Force (RDPE)
Attn: Lt. Col. A. J. Bills

The Pentagon, Room 4D267
Washington, D. C. 20330

Commanding General, U. S. Army Electronics Command
Attn: AMSEL-TL-1 (R. A. Gerhold)

NL-C (J. 0'Neil)
Ft. Monmouth, Hew Jersey 07703

Commander, Naval Air Systems Command
Hashington, D. C. 20360

Commander, Naval Electronic Systems Command
Attn: NAVELEX-095
NAVELEX-3041 (J. A. Cauffman)
NAVELEX-3044 (Havy Member: Advisory Group on Electron Devices,
Working Group on Low Power Devices)
NAVELEX-3108 (D. G. Sweet)
NAVELEX-5032 (C. W. Neill)
Washington, D. C. 20360

Commander, Naval Sea Systems Command
Attn: SEA-034
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Washington, D. C. 20360
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Department of the Navy

Attn: Code 7624 (J. Ramsey)
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Crane, Indiana 47522

Commander, Naval Electronics System Test and
Evaluation Facility

Attn: M, Gullberg

Webster Field

St. Inigoes, Maryland 20684

Naval Post Graduate School
Attn: Code AB (Dr. R. Adler)
Monterey, California 93940

National Bureau of Standards
Attn: J. French

H. Schafft
Washington, D. C. 20234

Dr. James Whalen, Room 2B

4232 Ridge Lea Road

State University of New York at Buffalo
Amherst, Hew York 14226

The Rand Corporation

Attn: A. L. Hiebert

1700 Main St.

Santa Monica, California 90406

Fairchild Research and Development
Attn: Dr. J. M, Early

M/S 30-0200

4001 Miranda Ave.

Palo Alto, California 94303

RCA Laboratories

Director, Solid State Technology Center
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Princeton, New Jersey 08540

Mr. J. S. Kilby

5924 Royal Lane
Suite 150

Dallas, Texas 75230

Dr. Gordon E. Moore, V.P.
Intel Corp.

3065 Bowers Road

Santa Clara, California 95051
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