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1. INTRODUCTION AND SUMMARY
<
The purpose of the Integrated Circuit Electromagnetic Susceptibility

Investigation is to provide detailed information which can be readily applied by
electronic system designers in their task of eliminating electromagnetic vulnerability
from military systems. In view of the availability of different packag: styles to

the designer, it was deemed feasible that package differences might exist which

could be easily exploited in providing extra system protection at relatively low

cost. This part of the program was designed to briefly explore that possibility by

comparing the measured susceptibilities of similar devices in each of the flat pack,

DIP, and TO-5 types of packages.

Loss measurements on specially fabricated short-circuited packages were
performed with the conclusion that the loss of the packages was not significant.
To compare reflection properties, susceptibilities of 7400 NAND gates in DIP and
flat pack packages, and 741 op amps in T0-5 and flat pack packages were compared at
four frequencies: .22, .91, 3.0, and 5.6 GHz. The small differences that were
found to exist depend on frequency such that the package which is slightly better
at the low frequency end is slightly worse at the high frequency end. In any case,
the added protection that might be available by proper choice between these package
styles is not believed to be significant to the system hardening problem.

1
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2. THEORY

Since integrated circuit packages are not designed with microwave transmission
properties in mind, it is reasonable to suﬁpose that usefully large reflection
coefficients or absorption factors might exist, and that these microwave properties
might vary among the many package styles available to the end-user. ilence, a simple
method would exist to achieve some degree of relative system hardening.

2.1 Nature of Possible Hardness in Packages - In the course of our inteqrated

circuit electromagnetic susceptibility investigation, we have measured many properties
of representative integrated circuits exposed to microwave stimulus [1. 2, 3]. Among
these properties, we have monitored the fraction of incident microwave energy which

is actually delivered to the packaged IC under test by means of a sophisticated and
carefully calibrated measurement system [4]. We have observed that the ratio of

incident power to absorbed power varies from approximately 2 dB to more than 20 dB

depending upon such parameters as frequency, incident power level, injection port,

and bias state of the IC under test.

2.2 Reflective Loss - Reflective loss arises from the microwave mismatch provided

by the packaged IC to the non-ideal transmission 1ine represented by system cabling.
In theory, any reflection can be tuned-out by proper conditions on the transmission
1ine, so that a knowledge of transmission properties of typical aerospace cables is
required to estimate what net effect any particular packaged IC would have on
overall reflection loss. The study of the microwave properties of typical system
cabling is a field in itself, but tuning factors as great as 35 dB have been
demonstrated [5] over a single cable parameter (the aspect angle to the interfering
transmitter). In fact, it is probable that a packaged IC showing a ratio of
incident power to absorbed power of less than 20 dB in the special test fixture
used in this investigation will appear matched at some combination of aspect angle

and frequency.
3
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2.3 Absorptive Loss - Absorptive loss results when energy is dissipated in the
package as it is delivered to the chip. It is not possible to tune out such losses
and, when they are present they may he relied upon to provide protection to the chip.
It is difficult to separate the losses in the package from the losses in the
chip when a measurement is made on a packaged IC. Accordingly, a special dummy
package in which the chip is replaced with a shorting plate (lossless) is used. To
make the package-loss measurement, the principle of conservation of energy is used
by injecting a carefully controlled stimulus, measuring what comes out of the
package, and accounting for known losses. Such measurements can be made to an

accuracy of +.5 dB.

O
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G 3. MEASUREMENTS

To determine whether potentially significant differences in either reflective

loss or absorptive loss exist in representative package types, measurements were

r made on a 7400 2-input gate in a DIP package and a 741 operational amplifier in a

? T0-5 package for comparison to previously measured data on these two devices in a
flat pack package. Absorptive loss measurements were also made on specially
fabricated dummy TO-5 and DIP packages. See figures 1, 2, and 3 for outline
drawings of the three packages used in this study.

3.1 Reflective Loss Measurements - Integrated circuit susceptibility measurements

are made with an automated test system [4] which permits many parameters to be
monitoreq while the device under test is being exposed to the RF stimulus.

Figure 4 shows one of the special test fixtures used for these measurements and
figure 5 shows a block diagram of the system as configured for the 7400 NAND gate

measurements. Table 1 shows a typical data sheet produced by the system. Of

»

L

.

h particular interest here is the parameter "C.F." (calibration factor) which gives
the ratio of the incident power to the power absorbed in the device expressed in

T

decibels. Thus,
Pabsorbed (dBm) = P.lnc.ident (dBm) - C.F. (dB)

There is, of course, a direct relationship between the ralibration factor and the
magnitude of the microwave impedance of the device.
In the course of detailed investigations into the susceptibility mechanisms

of the 7400 NAND gate and the 741 operational amplifier, a complete record of the
microwave absorption characteristics of these devices in the flat pack package was
built up. To determine whether any significant differences exist among the different
package styles available to the equipment designer, new sample lots of 7400 gates

¥ in 14 pin DIP packages and 741 operational amplifiers in 8-pin TO-5 packages were

S
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FIGURE 4 TEST FIXTURE FOR MEASURING SUSCEPTIBILITY OF
INTEGRATED CIRCUITS TO RF SIGNALS
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TABLE 1

0 RF LEVEL

13.0220
-0.0013
0.0000

0.0000
0.0013
0.0060
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000

3.4560
0.3800

0.2109
0.9980

4.9310
"] 2.0000
11,3500

1 RF LEVEL

13.0220
863.1875
2.1699

246.5121
152.0992
32.3522
4,3214
3.5414
16.7085
7.1118
0.0921
0.0825
16.4508
2.7134
2.9763
20.8999
2.9928
4.4622
46,1397
1422.6436

0.1765
0.0170

2.1430
10.6300

4,9230
-19.0000
18.2600

9

Typical Data From Measurement System

2 RF LEVEL

13.0220
12.7159
3.4832

0.7313
10. 3078
1.2513
0.2360
0.1833
0.2912
0.3816
0.0106
0.0112
0.3253
0.1952
0.1973
0.3235
0.1677
0.2496
0.7790
28,3579

3.5700
0.4000

0.8072
3.9820

4.9310

-11.0000

11.4600

3 RF LEVEL

13.0220
18.4516
3.6465

1.1574
15,2551
2.1445
0.4114
0.3166
0.4683
0.6309
0.0158
0.0173
0.5276
0.3479
0.3581
0.5437
0.3033
0.4463
1.3291
42.7249

3.6110
0.3900

1.0140
5.0030

4,9310
-11.0000
11.5200
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purchased and subjected to the same type tests as had been previously run on the 4
flat pack samples. Appendix A contains the pertinent data from these measurements
(along with the previously taken data on the flat packs).

The parameter of interest here is the calibration factor. Figure 6 shows the
7400 calibration factor plotted as a function of absorbed power for the frequencies
tested and permits a direct comparison for the 7400 in the flat pack and DIP
packages. In general, it can be seen that the absorbed power is usually within a
few decibels of the incident power, and it is not possible to state unequivocally
that the random tuning expected in typical system wiring will not cause more power
to be coupled into the device.

Figure 7 shows the measured calibration factors for the 741 operational
amplifier in the T0-5 and the flat pack packages. Again it can be seen that the
ratio of the incident power to the absorbed power is not great so that the worst
case assumption does not appear to be overly conservative. The differences
between the two curves in each case is probably not significant compared to the

range of random tuning to be expected.

3.2 Absorptive Loss Measurements - Even though the absorbed power in the device

is not too far down from the incident power, it is not clear what ratio of the
absorbed power is dissipated in the chip compared to the package. To separate
these two factors, a set of measurements were taken on shorted DIP and T0-5 packages.,
The basic principle used for the package loss measurement is conservation of
energy. A known amount of energy is injected into the test fixture containing the
shorted package, and the energy which comes back out (due to transmission through
the package and reflection at the input), is carefully measured. The amount of
power absorbed will have two components; a fixture component and the desired

package component.

10
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The fixture component is due to the losses in the transmission lines leading
up to the package. These losses had been previously determined [4] by a loss
measurement before the IC sockets were installed, and the loss factors are used in

every reasurement with the IC system as correction factors. The fixture loss is

given by
P
in
L = =2 (1)
P Pout =
where Pin is the total input power

and P is the total measured output power,

out
Table 2 1ists the measured fixture loss values at the five frequencies used through-

out this investigation.

The package loss factor can be found from

in
Ll # > 1 (2)
PF " P >
where Pin and Pout are measured values using the package of interest. The
experimental procedure is then to inject a known amount of power into the fixture

containing the package, measure and sum the power coming from each port (including

the reflected power), use the known values of LF from Table 2, and calculate LP.

The measured loss factors (LPLF) and the calculated package factors are given in
Tables 3 and 4 for the shorted DIP and T0-5 metal packages respectively. Compared
to the measurement uncertainty of +.5 dB, the package loss factors are not

significant.

13
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TABLE 2
FIXTURE ABSORPTION LOSS FACTORS

(LF v Pinlpout)

FREQUENCY

.22 GHz
.91
3.0
5.6

TABLE 3
MEASURED DIP PACKAGE ABSORPTION LOSS

(LpLg = Pin/Pout)
FREQUENCY 10 LOG LPLF

.22 GHz .14 dB
91
3.0
5.6
9.1

14
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TABLE 4
MEASURED TO-5 PACKAGE ABSORPTION LOSS
(LPLF ¢ Pin/Pout)
FREQUENCY 10 LOG LPLF 10 LOG LP

.22 GHz .28 dB .17 dB

.91 .45 .38

3.0 .35 .20

. 5.6 .76 .21

9.1 1.45 .67
i
|
'r
i
|
i ¢
| 15
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4. CONCLUSIONS

Even though integrated circuit packages are not designed for gond microwave

transmission properties, it happens that the samples tested in this effort have

absorptive loss properties which are essentially zero. Reflection properties

observed are larger but this effect is as much a function of the transmission line
leading up to the devices as it is of the package. The size of the reflections
observed are easily tuned in the laboratory, leading one to expect highly probable
instances of good matching in the random tuning environment to be found in aerospace

applications of integrated circuits.

17
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APPENDIX A
DATA
Nomenclature:

P INC - Incident power measured in milliwatts
P ABS - Absorbed power measured in miiliwatts

C. F. - Calibration factor, ratio of P INC/P ABS
expressed in decibels

V OUT - Output voltage of device measured in volts

CHIP #1 - 7400 Chip in Flat Pack Package
CHIP #2 - 7400 Chip in DIP Package
CHIP #3 - 741 Chip in Flat Pack Package
CHIP #4 - 741 Chip in TO-5 Package

2
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TABLE A-1: 7400 DIP DATA TOR 220 liHz
SN, 11022 s5.N, .02
P INC P ABS C.F.

<
@
=
=

P INC P ABS C.F, vV ouT

0,0¢ 0.00 0.00

8.83 3.95 %.50
22,61 10,30 372
66.98 29,358 3.58
106,19 59.T7% 2390
114,30 66,20 241
117.93 69,83 2428

0.00 -0,00 0.00 .47
16.14 Ve 22 3.45 3.55
30.59 15.40 5459 5450
68.53 30.14 3457 567
97.53 5327 2.63 Je07

109.39 62.34 24 L4 2,14
111.04 6’1‘048 2036 1055
120.51 73.96 s 12 117.05 2 Fa g e ] 0.94
154,25 107.95 17.%% 306,50 22,20 1.40 0.44
330.63  237.41 1.44 0.41 470.37  319.39 1.68 0.36
71093 458,22 1.91 0.19 1025.T4 627.00 2. 14 0.1/

- oW LI W
L ]
U1 RO~ U

(@)

*

= O O\
OAOWM =N — - O\->

SN MEag22 SN, - 19,4022
0.00 0.00 0.00 3.46 0.00 -0,00 n.00 3.45
J.8% 1. 92 £ .04 3.46 12.27 5.44 J¢53 5.49
15.41 6.96 3.45 5.49 23.93 10.36 5,64 P
65.46 28.50 3.61 3,72 55.85 22.52 3.94 5.69
9“!'058 51 oO‘Ar 2.68 3028 96042 51.64‘ 2.71 3.4—9
: 105 81 57035  2.53  2.60 110,18  82.42 2,47 2.74
P - 106°31 81088  2.57 1.74 112,76  64.89  2.40  2.32
doe 20 8BLEL | T 2R3 .l 115.1F U EU08 . @428 U HAS
115.86 71.37 2.10 0.72 119.75 T2 2.14 0.91
237.13  174.33 1.34 0.37 127.717 82.69 1.89 0.48
857.01 540.27 2.00 0.16 274 .26  200.81 1.35 0.41
1578.75 926,92 2.31 0.14 1377.29 813.72 2.29 0.13

1 SN 12024

0.00 -0.00 0.00 5.46
28 .36 12.72 3.48 3457
42,712 18,45 3.65 %601
65.90 27.93 3.73 3,67
; 106,61 59 .28 2.55 3433

117.67 6755 2,41 2.66
y 123.06 72,47 2.30 1.84
126..22 76,62 2.17 1.21
135.02 85.26 2,00 0.76
] 249.03 181.67 1.37 0.55
| 993.82 634.19 1.97 0.23
' 1/22.64 863,19 2.17 0.18
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TABLE A=-2: 7400 DIP DATA FOR 910 MHz
S.N. 11,091 S.N. 14.091
P INC P ABS C.F. P INC P ABS C.F.

0.00 0.00
3.25 0.45
7.10 1.41
13.98 3.57
86.4‘3 2‘1‘.67
301.46 84.07
501.86 154,67
609.73 193.06
920.82 290,75
1196.18 368.42
1459,76  431.87

<
o
(o}
L=

0.00 -0,.00 0.00
19.48 5.34
74.81 20.80

243,86 64.59
345,85 93.44
429,41 121,66
472,56 138.21
508,19 150.05
536.78 159.60
559.16 167.79
708.54 218.48
1493.50 414,91

(3
L] L] L]

L ] [ ) [ [}
foRo Yo Pr PNy, I r N
JOD P OWIVIUIII A

[ )
L ] [ ] [ ) L ]
U= N N AN AN >
N2 \WN~JO->0

L]
OQOO—=—=2MNMNUVIWNWWW
L]
O\NN]-‘U'I—"NI\N-{lU'I\ﬂg
ONA>O0O-JVN—-2>N00

OCQOO0OO O =2V WWUWUWN
L L]
Voo,

S.N. S.N. 15,091

0.00 0.00

6.85 1 3

60.44 15.48
127.57 31.64
334.89 82.00
445.82 117,96
514.13  141.15
556.36 154,40
630,08 177.75
934.87 261.46
1357.94 360.89
1491.08 384.42

0.00 0.00
14.06
39.65

206,47
353.77
412,66
459.84
498,92
546,53
594 .56
753.30
1497.14

OO OO =N N VINWANW
[ )
JEREPETS, I o Yo ST, N
A aAaVIVIJW >0 M-I 0

S.N.

0.00 -0.00

10.30 2,57
140,63 39.49
306.77 84.66
341.87 95.50
417.65 120.42
486,41  145.84
543.75 166,81
601.89 187.20
627.42 197.13
939.45 298,11
1548.81  475.17
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MDC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974

TABLE A-3: 7400 DIP DATA FOR 3.0 GHz
S.N. 11,300 SN, 14,300

<t
O
=
%

P INC P ABS C.F, P INC P ABS C.F,

0.00 0.00 0.00 -0.00 0.00
20.90 8.98 19.98 8.49 3.72
99.78 39.87 69.45 27 41 4,04

238.07 92,64 140,61 53,34 Ge21
67‘4‘033 262 047 562 077 206.06 ‘1‘0 36
842.60  331.51 748,29  275.46 e 0%
1566.31 619.72 1062.89  395.13 e 20
2008.27 796,76 1573 .31 585 .06 430
32719.04 1335.61 2594.37 974,01 4,25
£235.69 1760.58 4436,839 1711,39 4,14
5305.17 2209.70 5916.54 2306.79 4.09

QOO =220 WNWWLHLIN
e o o o o
= =2O0UNOoONO N~

BB RO 1T RO > —J AN 4~ -

S.N. S.N., 15.300

0.00 0,00
20.10 8,29
‘1",}‘.11 17030
88.88 33.40

120,22 44,41
280,21 100, 31
635,62 226,33
975.05  355.21
1995.10  730.41
082,16 1150.14
4121.12 1570.92
5363.03 2070,26

0.00 -0.00 0.00
20,31 8,65 3.71
46,72 18.92 3.93

100,66 38.90 4,13
189,52 71.05 4,26
350.99 129,25 bo 34
570.46 209.28 4.35
838.71 311.14 4431
1802,63  67/.80 4,27
2792.03 1055.58 4,22
4203.‘1’4 1620:7"’ 4':14
597204 2306n61 4.13

QOO == PVIWWLINW

L ] * ® L ] ® L ] L ] ® ® [ ) [ ]
AP0 OPLOWWNSIWM
20PN AWM O OOW N

S.II.

0.00 -0.00
21,26 10.29
5%4.04 25.19

166,68 74.18
414.18 180,52
775.92 339,08
1240,52  547.18
1796.,56 792,27
2147.22 948,89
2817.76 1259,61
4102.,96 1899.29
5511.90 2536.15

WAWBWWAWN WL WAWWANWLN O
WVILBIUVTUTWUIUI ONOVWIAN = O
NV OO =2 =20
QOO0 —=2=2PNWWNNW
2 NNE--JOVNO MM AU~
IO O AN-JOWOW
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INTEGRATED CIRCUIT SUSCEPTIBILITY

P INC

0.00
186,66
398,78
789,31

1524, 68
2257.82
3746.,33
4972 ,08
6816,78
8090.72
9387.10
10257.85

0.00
181,37
416,24
664,97

1156,03
1889, 24
2589.19
3318.29
4261,06
5202,60
7566,22
10023.62

0.00
179.55
672.5"

1387.67
2793.28
5337,02
8295.75
9155, 43
9535, 49
10404 . 60
11124,27
11785.92

TABLE A-4: 7400 DIP DATA FOR 5.6 GHz

S.N,
P ABS

-0,02
18,32
/2449
96,60
206,80
326,03
594,03
830,20
1234.11
1568.55
1920,86
2254,35

S.N.

-0.02
19.93
51.98
91,01
174,26
307.80
440,02
602,91
845.70
1077.57
1662,73
2402,45

S.N,

-0.02
16,22
73041
167.72
375.54
808,60
1361.19
1572.13
1597.18
1723.87
1889.97
2019.55

MCDOANNELL DOUGLAS ASTRONAUTICS COMPANY « EAST
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O N LILILIWVIWWN LI AN WX
L ]

e ® o ¢ o o =
O™ W-1JDODO N NWHINN

O =N PLDWLIVIVIWNWIW
AOIVIODMH~>ONOVOW

P INC

0,00
189.09
405,73

1180.04
2208,67
4801,46
6478, 71
7105,.21
7844,90
8403.91
8734 .32
9090.72

0.00
189.59
655.09

1744, 31
2934 .66
5361.64
7189 .36
7913.88
8570.64
9006,.95
9144.09

10015,12

S.N.
P ABS

0,01
19,10
47.17

166,26
343,31
837.45

1312,89

1532,35

1687 ,22

1857.07

1937.02

1976.10

S.N.

0.00
19.09
83,82

260,09
483,11
991.78
1462.50
1707 .69
1907.27
2036,18
2325,39

L ] ° L]
ATt oo\ O U
WOV v O

O\ OVONOYOY OV

WAN 1T WO W
PN OV OoOYN W

MOC E1103
12 JULY 1974

08
6
7
6
7
8
8

L ]
=W I OO

3.49
3.49
3e43
3.25
3.14
5,20
2490
2,55
1.88
1.28
0.74
0.23



MDC E1103

INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974
TABLE a=5: T+00 ITLAT PACK DATA AT 22C MHZ ;J
S0 s Al S.N. 1215
P INC PrABE C.T. Vv ouT P IHNC P ABS C.F. VvV oU?
0.50 0.16 4.91 253 0.44 0.16 4ed2 3.55
1.18 0.36 5.17 3.53 1.26 0.37 5.30 5.55
2:73 0.91 4.80 3.53 2.45 0.79 4,92 3.55
6.67 2.59 4,11 3.54 2al? 1407 4,70 355
10,51 4,17 4,01 3.54 5.66 2.12 4,26 999
17.01 6.50 4.18 3.56 10.50 4625 5.93 3.56
26.63 10.76 3.9"‘." 3058 17.55 7-41 3.74‘ 3.58
37.32 15.13 3.92 3.60 26,68 11.41 Bai69 3,60
51.18 20.73 3.93 3.63 36,54 15.80 3.64 3.63
T2.24 29.24 3.93 3.68 51.40 22,55 3.58 3.66
100, 20 41.18 3.86 3.74 71,11 31,38 3.55 3.71
147.59 69.72 3,26 3.62 100,12 45.03 2.47 3,78
202,68 108,84 2,70 2.02 149.82 75.30 2,99 $.82
362,27 221,26 2.14 0.27 278.84 159.71 2.42 1.84%
477.62 302,55 1.98 0.18 360.97 216,32 2.22 0.54
592,97 383.18 1.90 0.12 470,90 287 90 2,14 0.29
755.06 493,89 1.84 0.08 593,51 365.57 2,10 = =0,04
868,22 569,92 1.83 0,06 732.95 451,50 2.10 =0.12
1041.18 682,67 1.83 0.06 825.02 561,58 1.67 =0,13 i)
L/
S.N. 1212 3.0, 1214
P INC P ABS C.F. vV oUT P INC P ABS CaF. V oyl
0.46 0.18 4.14 3.58 0.44 0.16 4:28 3.51
1.34 0.61 3.41 3.58 1.16 0.35 5.13 3.50
2.96 0.70 6.24‘ 3058 2.37 0077 “;'089 3051
6.08 2.37 4009 3058 3.61 1.29 ‘;0‘18 3051
10,61 4 .40 3.82 3.59 5.67 2.17 G 17 3.51
17.65 7060 3.66 3061 9-99 4:04 3093 3052
26.80 11.75 3058 3.64- 17039 7.29 3-77 305’1‘
36,68 16,11 357 3.66 26.57 11.34 3.70 3,56
50,82 22,46 3¢55 3.70 37.00 15.81 3.69 3.59
70.68 31,55 3.50 3.75 51.38 21.99 3.69 3.62
100,28 46,43 334 3.83 71.18 30.42 3.69 3.68
148.75 75,05 2.97 3.81 100,61 14,63 3453 3.75
208,37 112,26 2,69 5041 147.59 72.88 3.06 St
288,40 172,46 2.23 1.33 206,69  107.77 2.83 3.25
369.23  229.05 2.07 0.35 280.38 161,73 2.39 1.18
470,41 296,53 2.00 0.20 362,70 217.45 2.22 0.38
591.06 377.26 1,97 0.04 467.64 286,02 2.14% 0.12
745 008 472 083 1 098 "‘Oo 07 594.24 367 n33 2.09 "‘onos
877.21 553.97 2400 . =010 873.92 B37.53 Pe il =0, 12 t”\ '
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MDC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974
| TABLE A-5 (CONT'D)
F O .
' S.N. 1215 S.N. 1217
P INC P ABS C.F. V our P INC P ABS c.F. VvV OUT
0.46 0.19 3,81 3.56 0.69 0.23 4.75 3.34
1.19 0.51 3.65 3.56 1.33 0.26 7.15 3.34
2.40 0.81 4.74 3.56 2.51 0.66 5.39 3.34
3.75 1.37 4.38 3.56 3,68 0.87 6.2 32 34
5.91 2.30 4.10 3.56 5.59 o1 7.00 3.34
10. 34 4,02 3.89 3,58 10.30 1.60 8.07 3.35
17.54 7.38 3.76 3.59 17.87 2.19 .12 5555
26,31 11.23 3.70 3.62 26.33 2.67 9.93 %.36
36,74 15.68 53 70 3,65 36 .97 3.13  10.73 3.38
50.85 21.81 3,68 3.68 50.71 3,76 11,30 3.38
69.49 30.02 3.65 593 71.25 5.26 11,32 3.40
102.83 46,30 3.47 3.82 103.82 8.23 11,01 3.44
145.67 70.72 514 3,82 144,42 16.56 9.41 3.50
207.36 106.62 2.89 3.34 210.74 57.28 5.66 3.09
280.25 160.02 2.43 1.47 284.6%3 113,46 3.99 0.66
365.71 216.27 2.26 0.34 360,97 169,63 3,28 0.38
' 477.78  289.52 2.18 0.15 411.09 206.76 2.98 0.30
595.52  364.43 2.13 0.01 451,50 235.49 2.83 o4
745.69 457,32 2.12 =0.08 525.54 288,49 2.60 0.25
0
S.N. 1216 S.N. 1218
P INC P ABS C.F. V ouT P INC P AB3 C.F. 7V our
0.47 0.17 4.38 3.52 11.05 0,21  17.3%1 3.29
1.19 0050 3080 3.52 11.82 0.40 14.72 3027
2039 1005 3060 3052 13094 1.05 11.24 3-22
4,16 1.61 4,12 3,52 15.91 1.59 10.00 5. 17
, 5.91 2.36 3.99 s 19.07 2.48 8.86 3.10
] 10,32 4,25 3.85 3.53 23,12 Bt 7.88 3,01
A 17.66 7.56 3,68 3.55 28,54 5.46 7418 2.89
26,28 .37 3.64 3.57 39,97 9.28 6.34 1.98
. 36,17 15.69 3.63 3,60 50,47 1574 5.65 0.54
| 50.73 21.99 3.63 3.63 62.84 18.39 §s 54 0.22
i 71.46 31,33 3,58  3.69 81,56 .- 28,78  &.5% - 8.48
: 101.84 46,48 3.41 3.77 97.04 31,67 4,86 0.17
4 210.74 108.44 2.89 3.59 128,76 43,40 £eT2 0.16
5 278.20  155.81 2.52 2,20 118.85 50.59 4469 0.16
362.27 214,18 2.28 0.77 171.33 58.69 4.65 0.16
’ 466,99  307.64 1.81 0.38 192,58 66.34 4,63 0.16
| 590.60 358,75 2417 0.10 212,21 73%.28 4,62 0.15
= 746.91 453,70 2.17 =0.08 233.27 80,44 4,62 0.15
| ( { 885.80 532,94 2,21 - «=0.10 260,42 89.94 4,62 0.15
| -
| 27
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WDC EN103

INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JuLY 1974
TABLE A-5 (CONT'D)

S.N. 1219 S.N, 1210
P ABS C.F. P INC C.F.

0.16 4,57 0.42 4,25
0.34 5.48 1.09 5.02
0.74 4,93 2,20 4483
104‘8 3.64 :
2.08 5.54%
3.83 9.43
6.92 16,63

10.72 25,96

21,46 52.02

30,15 70.54

43,94 100,28

71.12 144,04

113,89 210,29

173.96 282.70

231,00 362,70

212.51 475,32

393.17 596,61

498.96 753.23

594.73 877.21 575.44

.
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e o o o o
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MDC E1103

INTEGRATED GIRCUIT SUSCEPTIBILITY 12 JuLy 1974
l O TABLE A-6: 7400 FLAT PACK DATA FOR 910 iz
] S.N. 2211 S.¥. 2213
P INC P ABS C.¥. ¥ OUt P INC P ABS o S
0.38 0.10 5eDl 3454 0.40 0.11 5,32 5.51
et wmo a2 odm g a8
als g9 Eom R G Mo oan 330
3.36 1,02 5.19 B.Sﬁ 4,52 1.43 5.00 3.50
g.47 a7 5.14 3.54 6.84 519 4,94 3.51
11-€_-|)9 2.20 5.03 3.54 19511 5407 4,85 %291
16' :, 3,62 4,88 3.51} 16.30 5.45 4,76 3.51
= 1‘2 5'40 4'78 3’5"' 22.14 7.53 4.68 3.51
21,93 7.47 4,68 3.51 28.98 10.02 4,61 3.51
ge.?g 9.?2 4,56 3.5é 82,34 %1,03 4.24 3,52
163. 33.15 4.0§ Bed 164.01 68.14 3.81 3.54
.05 70.9? 374 3.28 265,18 117.20 3,55 3,58
270.32 120.3 .52 3.60 396,86 182,40 3.38 3,61
403, 1 187.79 3,32 3.64 532,78 252.28 3,25 3.66
W Enn h o om fEm ogee ab rg
1017.50 485.10  3.22 .79 1?23133 %59238 g:os g:gs
1363.83 633,45 3,33 3.82  1459.08 716.79 3.09 3 3¢ :
: : 1895.46 848.20 3.49 3.79 1888.47 914.23 3,15 2,69
L)
; S.N. 2540 s.X. 2214
§ PINC PABS  CP. TVOU PINC PABS C.F, ¥ OUT
0.41 0.12 5. 31 3.50 0.3 0.11 5,34 .51
0.90 0.28 5.12 3.50 0.83 0.29 4,72 g.go
i 1,61 0.50 5.10 3.50 1.63 0.56 4,67 3.50
i | i.gg ?.Zg z.gg g.gg 2.4? ?.85 4.63 3.50
, g . . . . . . ’1‘. -
E 6.82 2.22 4.87 3.50 228 22; 420 ggg
i ! 11.00 567 &1 %S 11,23 $.16 4.3 - 350
k1 16,26 5,54 4,68 3,50 16.90 6.40 4,22 3451
3 g;.zg ;.Zg ﬁ.gz g-gg 21,08 8,08 1.16 3.5}
Al £ Uu B o TR owe T ¥
4 ‘ 269,62 }20.67 3-43 3-26 261.23 123.80 3,24 3,58
- 493.70 88.42 3.? 3.69 385,75 191,26 3,05 3,62
gil.de . 28038 . Sell B2 559,37  279.36 @ 2.86 .07
919.02 462.13 2.99 3.48 895,17 486,91 2.64 3,64
3 1107.46  559.66 2.96 JAT 492,37 612,20 2.59 3.55
1 1461.89 733.64  2.99 g.?z 1469.83 814,52 2,56  2.33
O 1901.88 942,34 3.05 17  1890.51 1057.50 2.52 0.59
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MDC E1103
INTEGRATED CIRCUIT SUSCEP TIBILITY ~12 JULY 1974

TABLE A-6 (CONT'D)

S, 2215

P INC P ABS C.T. P INC

Q
[ ]
5
<4
o
(e
3

0.39 012 5.08
0.94 0.31 4,82
1.70 G ' 415
2.45 0.82 4.76
4.25 1043 4075
7.00 2.39 4,67
11836 .87 4,60
16.90 5.97 4,52
L% ¥ T.74 4,45
29,11 10,68 4,35
83.02 9592 3+94
163,46 70.70
261.01 118,63
1105063 194041
529,49  260.95
720.00 362,14
926,97 496.92
1107.91  553.69
1482.42 725,10
1905.67 919.79

ol

0,41

0.82
Ts7
2741
4.52
7.0
11.00
16.87
&l + 20
28,67 3.
65054 19075

166,76 73.47

261,57 120.39
109.61 196,67
526,69 263.16
740.20  375.63
910.09 486,91
1152,26  586.48
1473.93  T14.54
1938.24 935,21

Sif il BN\
.

(S AC RC RS AT

L ]
v
SR leRe Loy
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Wl LU\ AN
o o
e o o o o

e o
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N
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v
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N
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L L]

N
CRER G AC A AT R

O IIARA DY

wiuiwi vl
Wi NN

* L ] L) * * Y
QU Vo PN fX¢ @
3w =L
LS A ARG RS2 AT

S.N. S.N.

P INC P ABS P INC P ABS

0.40 0,13
0.96 Q.32
1.68 0.57
2,42 0.82
4,44 1.51 443 1.89
6.78 2034 1 6084 2094
11.38 3099 : : A 11051 5003
16.20 5078 Q 15076 6095
22,01 8,01 S . 22,66 18+ 16
27.91 10.38 i 29048 130@5
80.66 33.24 : 84.38 40,10
163,28 72,02 o By 86,18
262,81 121.86 267.68  135.27
394,14 191.72 393,73 205,51
539,37 269.33 529,96 231.58
705,43 356,47 720,36 388,94
9n7.06 458,38 917.80 496,69
1126,94 564,67 1101.23 594.10
1460.86 728016 1525022 814013
1908.,30 £3.55 1925,29 1009.92

0.40 PR
1,04 0.44
1,66 BsT1
2.44 1.04

N
~ D e
Wl
-3

CIRSIACI AT AT A
L ] ® L ®
OHN—*QH&(DO\CNN

v“ﬂUnﬂv“ﬂvl
o]’ & ob i@ & @ ®
oN

™ o\ Or O\ G\ OV

PO \N
.
.
U]U]_,'h.{:) 5

WOWW N -\ Oy

QWM oy

.
N

O NGO\

Wil
.
.

*

o1
Wil W
L ] * L ]

o O\

O =20 O

L ]
O00OWVWWO -\

o N

.
RPN N
e o o © o
(SR

SRS AS XSG AT |
L ]

=IO
O\
NCRCACARG2 AT

® ® - L ] ®

n N

®
N > U10)
O O\WOW

30

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY » EAST




dan - L -
. E s T
* o

MDC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JuLY 1974
L
‘ TABLE A-6 (CONT'D)
S.N. 2219 S.N. 2210
P INC P ABS C.,F. V our P INC P ABS C.F. V OUT
0.42 0.14 4,83 3. 951 0.38 0.12 5.16 5.57
0.96 0,53 4,61 3.50 0.83 0.26 4.97 3,56
1.58 0.55 4,55 3,50 L %] 0.57 4,90 3.56
2.34 0.83 4,50 P ) 2.35 0,76 4,90 3.56
4,19 1.51 4.43 .50 4,64 1.56 4,74 3,56
6.90 2.%5 4,35 3.50 6.78 2.40 4.51 3.56
10.93 4,07 4,29 3,50 i 557 4,33 4.20 3,56
15.87 5.97 4,25 3.50 16,25 6.38 4,06 3,56
21,29 8,12 4,19 3.50 21,22 8,06 4,21 3.57
28,28 10.94 4,12 5.1 28,24 10.99 4,10 BaDT
82.82 34,92 5.7% 3+32 83.43 34,96 3.78 3.58
161,01 Ve ThlS 3.49 3.54 167.03 T74.69 3.50 5,60
261,68 122.88 3,28 3,56 &15.51 129.04 3,26 3,63
385.89 187.98 3.12 3.59 391.83 191.16 Bl 2 5.66
538.43 272.01 2.97 3.65 529.18 262.94 3.04 a7
723.98 371.51 2,90 3,64 727.07 369.77 2.94 3.79
910,09 472,85 2.84 3.61 912.12 - 454,04 3,03 3.86
1098, 35 572.17 2.83 35.58 1125.82 567.42 2.98 3,92
1452 ,69 763.18 2.80 3.49 1453.71 710,13 2571 3.94
2,63 1924,.42 931.29 H1D 3.80

- 1857.77 953.97  2.89
LN

3!
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MDC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974

TABLE A-7: 7400 FLAT PACK DATA FOR 3.0 GH=

S.N. 3211 S.N. 3213
P INC P ABS C.F. P ABS C.F,

0.43 0.24 2.57 0.24 2.51
1,12 0.62 2.58 0.63 2.47
2.47 1,36 2.58 1.5% 2.46
4,42 2.43 2.61 2.55 2.46
6,01 3.29 3.41 2.48
9.94 5.36 5.63 255
14,70 7.86 8.07 2.54
22.33 11.90 12,42
37.61 20,15 21,08
67.82 37.00 38.89
85,10 47.00 49,88
114.12 63.86 68. 34
146,08 82,78 88,04
185,31 106,22 114,25
290,32 170,61 183,29
426,51 251,64 272.41
623.25 366,37 392,70
821,68 480, 61 504,35
1180.98 690,77 700, 32
1517.75 893.75 901,72

e o o o
VIVIVIVIND WAV
.

(No oo BRI Mo \Wo 36, G, RE, RN |
IV R o e IONY, I

PPN N NN
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OWLVI=SWamn~ITPNOW-_2uN OW
viviViviTVITVIVIVIVIWL
L]

PPN DNDNDNON

L] L ] L]

NN -_2000 ==,

ONOYN) =\ O =0 o\ O\
L]

O O\ &~

DWW IIO U —=0\W0

VI VTUVITVITVIVI\WN N

S.N.
P INC P ABS

0.43 0.27
1.12 0.71
2.30 1,46
4.70 2.98
5.99 3.79
10,10 6.37
14.37 9.09
22030 1']—024
37.61 24.40
67.28 44.79
86,06 58.02
114,37 78.16
145.52 100,22
187.62 130,16
291,22 201.84
420,64 286,73
621.76  415.87
821,68 541,30
1M177.14 166,16
1517.75 996.44

° L L ] o o L] [ ] ] L] e o
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MOC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JuLy 1974

TABLE A-7 (CONT'D)

S.N, 3215 S.N. 3217

P ABS C.F, P ABS C.F,

0.26 2.18 0.2 2.0
0.68 2.17 0.72 2.0Z
1.24 2.20 5 1.47 2,00
2.55 2.19 : 2.84 2.00
3.44 2021 3079 2'01
5.85 2.26 6.15 2.04
8.27 2.30 8.50 2,06
12.91 2.32 13.62 2,07
21.63 .32 25: 53 2.05
39.58 2.27 «2+45 1.98
50,65 2.24 54.50 1,94
69.33 %631 1.88
88.55 96.23 1.82
113.58 123.94 1.76
181,98 198,15 1.66
268.94 294,86 1.59
390.17 433.40 1.59
512,26 563.78 1.67
725.88 784 .31 1.76
970,61 1014.29 1.76

OV OOy
SAN=2=20WO 010NN

U0 AN WA W AN AN AN WDV AW W AN AN N

S.N,. S.N, 3218
P INC P ABS P ABS C.F,

0.43 0,27 0.23 2.62

1.12 0.71 0.62 2,60

2,10 1,33 11 :

5.80 3.69 g
9.87  6.25 2:51
14,01 8.84 7.63
21.90 12.87 11,64
37.35 23.89 - - 19,79
66,41 43,30 35,86
84007 55043 f L, 46.49
145.62 99.05 81.47
185,31 12755 . 105.15
291,22 204.18 166,46
427.13  301.25 249,02
623,62 434,38 362,15
822,53 564,36 : 473.67
1175.86  797.96 680,84
1552,04 1069,30 1532.36 902,02

(SR8 )]
i oo

owv-JI-Jlovnonummumuaioioiu
= 20NN =230V NN

L]
WOUIVLWOUVIWA IOV 13 O0VOVON
OWIOVNMNOJIWNDODPHOUVIWN=2OMN -

NN NN
L]
T2 AN W AWNW W AWAWNWAN W WWR AN W WWN AN DI W WA

KX]
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MOC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974

TABLE A-7 (CONT'D)

S.N. 3219 S.N. 3210
P INC P ABS C.F. P INC P ABS C.rI.
0.43 0.26 2.11 43 0.26 2.28

0.

1.14 0.71 2,07 16 0.67 2.25
2.14 1.34 2,04 2, 1,28 2.2
4.
5.

o o
OIS
W N

LG RGO RO RS RS )|

4.19 2,61 2,04 2.53 2.24
5.79 3.62 2.05 3441 2.25
9.86 6.10 9.84 5.80 2,29
13.99 8.61 14,46 8,46 2.33
21.99 13,52 21.88 12,74 2.35
36.93 22.80 37.24 21.74
67.28 42,16 67.01 39.59 2.29
84.88 53.69 85.10 50,69 2,25
114.79 73.73 115.63 69.71 2,20
146,46 95.44 146,18 89.11
185,94 .123.11 18%.94 ' 114.22
294,72 201,29 296,41 186.00
428,83 295,72 430,54 271.38
626.23  430.45 628,28 392.33
827.45 560,41 822,75 508.53
1177.91 781,21 1184.31 725,41
1520.65 1012.28 1554.40 955.21
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o o
T2 AN\
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MDC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JuLy 1974
TABLE A-8: 7400 FLAT PACK DATA FOR 5.6 GHz
S.N. 4211 Siadlis 4215
P INC P ABS c.F. V OUT T INC P ABS c.F., V OUT
0.28 0.12 3,64 3.4 0.82 0.09 9.38 3.48
0.59 0.26 3.5% 3.45 153 0.22 8,32 3,48
1.08 0.49 3.43 3.45 2.53 0.44 7.61 3.48
1.83 0.85 D4 5,45 7 0.70 PR 3.48
2.90 1.40 3.17 3.47 6,37 1.95 6.72 3.48
5.21 2.49 3,19 3.46 10,47 2.41 6.39 P
9.49 4,61 S 14 3.45 16,36 3.97 6.15 3,48
15,96 T7.78 5.12 3,46 25,68 6,42 f,02 3.48
20.87 12,67 3,10 3.46 39.98 10.27 5690 3,49
41,63 20.47 3.08 3,46 60.78 15.90 Y 3.49
71.09 35.16 3,06 3.47 92,28 25.00 5.67 3.49
127572 63,87 3,01 3.48 136,29 38.17 e T 3,50
219.41 111.29 2.95 3,50 218.44 64.29 531 ¥. o
369,14 191,66 2.85 3,54 373.27 197 .08 5.04 2.94
607.05 330,25 2.64 3.59 605, 31 205,98 L,68 3.58
944,97 539.88 2.43 3,68 951,69 349, 11 4,36 3.65
1443,44 895,28 2,07 3.83 1444.25 8% 45 4,00 D 10
20%0 .01 1%23,.74 1.86 3.94 2007.79 870.13 .63 3.90
2725.88 1859,10 1.66 3.73 2725.88 1379.78 2.96 4,03
3482.,45 2450,03 1595 0.62 550%.57 1795.67 2.90 3.58
S.N. 4212 Sl 4214

P INC P ABS ¢,F. V OUT P INC P ABS ¢, F., V OUT
0.83 0.13 8,09 .87 0.81 0.18 6.48 B 54
5255 0.28 7.3S 3,47 1,52 0.38 6.04 3.38
52 0.51 6.93 D 4T 2.51 0.67 5.7 b )
3,91 0.87 6.54 347 3,89 1.11 5.45 3¢ 36
6.71 1.61 6.19 3.47 6.59 2.0% 5.18 3.38
10.95 2,79 5.93 AT 11,01 3.48 5.00 5.56
16.77 4,43 5.78 BT 17.00 5.51 4,90 3.37
26.59 T 557 3.47 26.77 8.81 4,83 B 79
40,96 .75 5.42 3,48 40.,2% 13.37 4,78 3.40
62,69 18.75 5.24 3.48 61.70 20.84 4,71 3.40
91.98 28,57 5.08 3.49 91,98 31.92 4.60 S a1
135.42 43,96 4,89 3.49 137.07 49,16 £, 49 3,40
220,17 75.43 4,65 3.51 220,17 82.99 4,24 Y.45
366,26 181 o2 4,46 e | 371.89 148,50 3.99 See bl
605,65 233,78 4.13 3.58 606.87 259.50 3,69 3,52
948,44 389,55 3.86 3.65 940.86 429.12 .41 3,60
1453,90 637.64 3,58 5.'10 1437.30 . T14.52 3,04 5. 12
2026.83 956,20 3,26 3,90 2023%,65 1091.79 2.68 3.89
2718.47 1493.,52 2,60 4,03 2711.06 1565, 11 2+39 3.99
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MDC E1103

INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JuLY 1974
TABLE A-8 (CONT'D) o
S.N. 4215 S.N, 4217
P IncC P ABS C.F. V OuT P INC P ABS c,F. VOUT
0.80 0,15 7.98 3.52 0.38 0.10 5.67 3.46
1.52 0.29 17 52 0.74 0.22 5.33 3.46
2.53 0.55 6.65 BeD2 1.29 0.40 5.08 3,46
'_' 6.66 1.68 5097 3052 3.43 1.18 4'.64 3-46
| 10.88 2090 5075 3052 507"[ 2.05 4‘048 304’7
16,94 4,68 5.58 3.52 10,01 3.68 4,34 3.47
26.73 7.58 5.47 3.52 16,73 6.29 £, 25 3,47
40-91 11.80 5040 3052 26.78 10.19 4.20 304‘7
62.75 18,64 5.27 3453 43,00 16,51 4,16 3,47
92.35 28.44 5.11 355 72.53 28.15 % 114 3.48
136.55 43,87 4,93 3.54 127.39 50.80 3.99 3.49
219,63 74.95 4,67 3:55 220,38 91.37 o TR 3,50
374 .65 136.85 4,37 3,58 373.95 163,75 3.59 2.54
618.95 251,15 3.92 3.63 607.40 281.82 5.54 3.59
956,04  401.73 3.77 3.70 958,22 473.90 3,06 3,67
1429.57 650,42 3.42 3.81 1437,83 765,41 2,7% 3.79
2711.07 1440.82 2ol 4,07 2722.18 1657.73 2. 115 3.98 -
3507.79 1995.51 2.45 3.68  3495,12 2254,81 1.90 1,92 S/
1 S.HN. 4216 S.N. 4218

P INC P ABS C.F. Vv OUT P INC P ABS c.F. vV OUT

; 0.39 0.12 5,00 3,55 0.83 0.13 8.19 3.53
i 0.70 0.23 4,74 3.54 1.54 0.27 7.49 3,52
&z ? 0.44 4,54 3,48 2,53 0.51 6.97 3,52
1 2.04 0.74 4,39 3.48 3.93 0.86 6.59 3,52
. 5.93 2.51 4.09 3.48 10.95 2. 77 5.97 3,52
10.01 3,98 4.00 3.50 17.04 4,50 5.78 3,52
| 16,66 6.73 3.93 3.50 26,78 7.27 5.66 3,52
| 26,76 10,93 3.89 3.51 41.16 11,47 5.55 3,52
! 41,53 17.07 3.86 5251 61.70 17.51 5,47 3,51
70.89 29.44 3,82 3.51 92,49 27.24 5.31 3,52
129.08 55.14 3,69 3.52 135,94 41,63 5,14 3,53
; 215,33 94,42 3.58 '2'.54 219,63 Ti43 4,88 3.54
| 368,72 167.70 3,42 3.57 368.86 128,22 4.59 3,57
| 601.31  285.45 3,24 3,61 607.39 228.72 4,24 3,62
I 946,70 473,32 3,01 3,68 961.27 391.74 3,90 5 T
1434,89 752,82 2.80 3.73  1432,76 631,62 3,56  3.83
2030,65 1124,20 2.57 3.73 2024,61 974,76 3.17 3.99 F)
1 . 2725.87 1601.38 2,31 3.44  2722.16 1412.87 2.85 4,08 L
' 3524,7. 2210.49 2,03 0.64  3482,46 1949,34 g.57 " 2, 8% '
36
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MOC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY , 12 JULY 1974
4 . TABLE A-8 (CONT'D) =
' S.N, 4219 s.N. 4210
P INC P ABS c, 7. ¥ oUT P INC P ABS C,?. ¥V OBE
0.38 0.10 5.65 3.46 0.44 0.09 6.82 3.46
0.70 0.20 5.41 3,46 0.79 0.14 7.59 3,46
1.23 0.38 5.12 3.46 1.52 0,33 6.01 3.46
2.00 0.65 4.90 3.46 1.94 0.52 5074 3.46
1 & 3034 1013 4070 3046 3059 1.04 5037 3046
} 4 o g 2.02 4,52 3.46 6,04 1.86 5.12 3.46
& 10,08 3,67 4,39 3.46 10.10 3.23 4,95 3.46
1 16070 6.22 4.29 3.46 16067 5.52 4.80 3046
26.91 10,18 4,22 3.46 26,34 8.97 4,68 3.46
42 .84 16,36 4,18 3.47 42,58 14.80 4,59 3.47
71.61 27.77 a1 3.47 72.40 25.93 4,46 3.47
k 127.30 50.40 4,02 3.48 126,97 47.18 4.30 3.48
A-1 220,27 89.79 3,90 3.50 220.49 85.31 4,12 3.50
' 370,51 157.21 3.72 3.53 372.85 151.24 3.92 3.52
606.18 270,01 3.51 3.58 602,18 257.71 3.69 3.57
966095 454.14 3028 3066 949.52 430.31 3.44 3-65
1438,10 721,70 2.99 3 10 1369, 26 660,52 3.17 3.74
2022.06 1078.66 2073 3084 1874.04 975039 2084 3.85
k - 2711.,06 1524.86 2.50 3,84  2451.,62 1355.31 2.57 3.94
{ 382046 2084.48  2.23 2.1 3105.93 1812.12 2,34  3.76

[
B T gl pwpryresey T
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P INC

0.00
0.59
1.57
33.39
475.56
528.76
605,11
655,03
932.64
12 .37
1567.80
2004.,07

453.30
2134.52

-0.00
0.60
3.56

209.56
417.84
478,62
526.35
557.03
578.43
805,83
1379.58
2038.96

INTEGRATED CIRCUIT SUSCEPTIBILITY

TABLE A-9: 741 TO-5 DATA FOR 220 lillz

S.N.
P ABS

0.00
0.20
0.51
10.22
173.21
195,45
224,10
244,60
372.22
440,34
540,42
840,04

S.N.

0.00
0.19
0.90
9.91
24.79
140.04
147,01
150,61
151,46
155.13
161,34

SON.

-0.00
0.20
1.17

75.48

149.79
171.89
189.46
202,80
213,25
316,33
420.83
877.36

121.1
C.P.

0.00
4.63
4.85
5.14
4e39
be32
4e31
4,28
3.99
4,74
4,63
3.78

122.1

0.00
4.87
4.85
5.30
4.44
4.57
4.60
4,61
4,61
4,56
4.49
3451

123.1

43

L] - L ] [ ) L] L ]
OV O W\ > >

I O S S - NN
[ ]

OMVO VWO > \U1 OV

vV ouT

‘4097
-7023
-8,87
-8,.89
‘8053
-7068
-6034
-5.12
-3098
-2.52

0.73

4,78

‘4094
‘7029
‘8094
-8.94
-8094
-8.31
-7021
‘5098
-3099

2.84

8.61

6.20

-4098
‘7029
-8.90
-8.90
-7094
-6.86
-5080
-4‘0 63
-2,790
-7034
-0.28

5.27

38

P INC

-0.00
0.56
111,57
334,23
429.14
459 .54
465,94
491.74
532,26
600.95
860, 31
1088,65

-0.00
1435
226,35
433,63
442 .92
446,73
469.73
560,62
650,26
728.53
1878.01
1009, 46

S.N.
P ABS

-0.00

0.18
39.97
117.76
148,57
159.40
163.18
179 .32
196,50
226,00
321.93
385,55

S.N.

-0.00

0.44
81,64
152,19
155.56
157 .88
171.34
213.85
249,93
271912
705.25
318,87

124.,1
C.F.
0,00
4.93

4.16

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY » EAST

MOC E1103
12 JULY 1974

vV OUT

=% .97
=7.3C
-3.89
=8.83
‘7027
-5.29
=0,2%

6.89

4001
-1.08
”3077

6.79

-4097
‘8099
-9004
‘7054
-2.72
2.29
8.65
4’081
0,25
-1.73
6.48
8+

=t




MDC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974

{ TABLE A-10: 741 TO-5 DATA FOR 910 MHz

S.N., 221.1 S.N,
P INC P ABS CoF, P INC P ABS

0.00 0.00 0.00 0.00 0.00
0.40 0.13 0.25 0.10
2,06 0.48 6.37 1.36 0.37
4,19 0.89 27.25 5.78
46,60 10,75 269,36 47.03
227.74 43,16 319.04 41,02
299.45 52,31 329.97 41,26
332.47 51.85 352434 43.60
339.74 50.38 810.8% 96,69
339.74 50.38 1317.31 260,98
349 .24 49,05 1785.64 468,90

S.N.

0.00 0.00
0.29 g1t
1.70 0.46
16.88 3.81
46,03 10.75
235.09 43.48
289.13 46,47
303.86 38.18
331.02 37.32
354.92 36.35
1140.43  205.05
1974.04 549.12

S.N.

39
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P INC

0.00
0.47
1.86
13,32
39.26
216,10
222:05
240,11
409.25
640,67
1281.39
2496 .51

0.00
0.94
32,02
104.14
206,86
215.17
340.36
461,99
599.25
783.49
1139.92
1712.36

-0.00
0.57
5.32

20, €0

197.60
213.20
219.74
221,52
223,62
572,28
1109.70
2372.54

INTEGRATED CIRCUIT SUSCEPTIBILITY

TABLE A-11: 741 T0-5 DATA FOR 3.0 GHz

ScI'Ic
P ABS

0.00
0.30
1.13
7.68
21,96
114.43
117.55
126,34
220,20
350,59
712.13
1363.81

S.N.

0.00
0.61
19,28
60.94
118,72
123.52
197.69
270.86
353.58
465,36
677.98
1007.21

S.N.

-0,00
0.36
3.21

12,01

107.73
115.58
118,82
119.89
121.05
520,04
631.49
1315.08

MCOONNELL DOUGLAS ASTRONAUTICS COMPANY = BEAST

321.1
C.F.

0.00
1.96
2.18
2.39
2.52
2.76
2.76
2,79
2.69
2.62
2.55
263

322.1

0.00
1.90
2,20
2.33
2,41
2.41
2,326
2,32
2,29
2.26
2.26
2430

323.1

0.00
1.92
2.19
2434
2.63
2.66
2.67
2.67
2.67
2,52
2445
2,56

P INC

0,00
0.42
0.98
3.95
42,10
217.45
248,78
256,03
27%.56
568,50
1354.42
2736.13

0.00
0.60
1.66
29,52
122.87
232,98
241,42
260,08
564,24
805. 36
1314,14
2493,02

40

S.N.
D ABS

0.00
0.28
0.61
2,37
23.69
115.85
130,74
134 .91
144,35
308,68
754 .11
1465.39

S.N,

0.00
0.38
1,02
16.89
67.32
122.88
127.02
137.44
509.08
448,92
741.85
1580.49

Ul - Ul v1-J1-J O\
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\ '

L

P INC

0.00
3.23
84.65
134,41
614.94
3313,93
5482,35
3747445
2601,00
3687.19
4227.,04
5572.00

-0.00
2.26
39.55
86,55
164,01
411,25
972,22
2089, 66
611,61
4111,63
4885,90
5975.14

0.00
2.44
27.88
138,53
180.95
618,43
1420.91
2698 ,20
2937.10
3116.99
3235.12
5527.05

INTEGRATED CIRCUIT SUSCEPTIBILITY

TABLE A-12: 741 T0-5 DATA FOR 5.6 GHz

S.N.
P ABS

0,00
0.72
11.82
17.24
82,58
473.56
495.98
544.75
370,55
559.82
658,98
958.45

S.N.

-Oo OO
0.49
5.40

10,06

17.06

38,42

98,28

251.49
512,00
569.97
698,91
971,40

4'21 * 1
C.F,

0.00
6.51
8.55
8.92
8.72
8.45
8.46
8.38
8.46
8.19
8.07
7.64

422.,1

0.00
6.69
8.65
9.35
9.83
10.30
9.95
9.20
8.48
8.58
8.45
7.89

423.1

0.00
5.87
6.94
9.34
9.54
8.64
8.90
8.62
8.48
8.41
8.34
7.87

41

P INC

0.00
2.39
24.35
115,21
162,58
283.11
454 .84
1218.55
2063,14
2905,32
2891 ,26
3265.02

3.X,
P ABS

0.00
0.56
5.33
17.89
22,05
55439
64.72
188.70
334.19
485,20
472,57
564.85

S.N.

0.00

0.56

5.64
18,17
40.07
198,69
286,52
387.99
484 .77
523.62
540,83
575.96

424 .1
C.7F,

6.30

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY = EAST

MDC E1103
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INTEGRATED CIRCUIT SUSCEPTIBILITY

P INC

-0,00
1.05
4,93

42,63

79.71

153,30
377.777
606,89
846,06
985.72
1679.43
2215.58

-0,00
1.19
4.56

30,88

74455

147.93
424,66
665,03
810,13
927.47
1529.17
2127.60

-0.00
T AR
11,06

48674

T1.29
135.27
2"’;'8. 19
513.63
741,62
973.46

1656 ] 43
2072 .85

TABLE A-13: 741 T0-5 DATA FOR 9.1 GHz

S.N.
P ABS

-O.OO
0.53
2.61

21.98

40 023

77.18

188.94
303.47
422,48
488,33
841.32
1109.29

S.N.

-0.00
0.62
2.38

15.79

37.62

73.73

209.97
329.46
403,23
456,58
T773.32
1063 . ‘1‘8

S.N.

-0.00
0.60
5.72
24.46
- 35.45

66,36
121.36
251.09
363,22
178.05
822.11
1024.89

521.1
C.F.

0.00
5.00
2.80
2.88
2.97
2,98
3.01
3.01
3.02
3.05
3.00
3.00

522.1

0.00
2.87
.82
a1
2.97
3,02
3,06
3.05
3.03
3.08
2,96
3.01

523.1

0.00
3.09
2.86
2.99
3.03
3.09
8 M
5. 11
5.10
3.09
3.04
3.06

vV ouT

-4098
"'4098
-4'098
-5004
-5.11
"'50 30
-6.15
-6,76
-7001
#7591
-7007
'6095

-5.00
-5000
-5.01
-5003
=5.10
"'5027
=-6,40
-7050
-8.11
-8,46
-8075
-8077

-4'098
"'4.98
-5 .OO
-5006
-5.,11
-5.28
-5072
-6,98
-7099
-8.69
-8,.82
-8.83

42

P INC

0.00
1.15
8.35
23,79
64.58
93.77
119,47
236,20
365.12
567.43
1053.02
2156,72

0.00
1.20
6.21
31.33
96.98
161.27
340.20
517.31
813.85
1363.05
1893.89
2390.99

S.N.
P ABS

0.00

0.55

4,28
12,04
31.84
46.22
58.50
115.10
174 .80
275.63
517.03

S.N.

0.00
0.60
3.24
15.74
47 .86
72.78
166.11
253.48
400, 65
678.94
935.14
1216.78

524.1

[ )
VOO Q =220 0WLIOOO
CIOWVWOO 200U~ 0

PNDWWW WA WWN MDD NDWO
L]
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Vv ouT

-4098
-".}‘098
-5000
"5.06
"'50 12
-5017
-5.50
-5098
-6.82
-8,48
-8.81

§
Ju

Tl g g ™ i




"..I.--i—-—-

1S

INTEGRATED CIRCUIT SUSCEPTIBILITY

-0.00
0.35
0.58
0.90
1.38
2.16
3435
5.18
7.86

12.89

22,75

34434

61.12

127.35
220.33
502.04
429.04
640.97
807.13
972.45

TABLE A-14: 741 FLAT PACK DATA FOR 220 MMHz

s.N.
P ABS

~-0,00
0.06
0.10
0.16
0.26
0.43
0.69
1.09
1.67
2.74
4.87
70 51‘
12.33
20.49
38.39
62.74
95.70
175.24
292.21
524.09

S.N.
P ABS

-0.00
0.06
0.09
0.16
0.26
0.43
0.70
1.10
1.68
2.74
4.90
T.53

12.34

21.45

33.79

57.29

91,56

152,12
244,17
497.58

131
C.F.

0.00
7.58

3
[ [
=3
+~ @

N - U1 G\ GV=J 1 O\ O\ G\ O\ O\ O\ G\ G\ ~3 —J
[ 3 L] [ [ [ ] [ [ L ] [ [ [ [ 3 [
QU= =3 OO D100 V=J-J\0 =
S U-JLIW O IOV OANOVD-JWWD N

VvV OUT

"'4094
-6,84
"'7068
"'8053
-9008
-9,12
-9.,12
"'9.12
-9010
-9009
-9.07
"9005
"'9000
-1s12

9.88

9.76
"'00 23
-8,06
"'70/-"7

6.96

43

P INC

-0.00
0.36
0.60
0.92
1.41
2,20
3.39
523
7.91

12,93

22,69

34.25

62.50

129.07
222,96
303.11
429 .41
637.60
810,94
975.25

S.N.
B ABS

-O.oo
0,06

PO+ 200000
M- 0N =2 ~3 > Ay = =
QUIV =22 P>JONO

505.37

S.J.
P ABS

-0.00
0.05
0.09
0.15
0.26
0.43
0.68
1.07
1.65
2.70
4.80
7.40

12.52

21 .44
4’001

53.19

87.52

155.03
255.67
495.07

133
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[ ] L] L[]
=3O
OIMJO

OO N-11330O
L [ 3 [ ) [ [ 3 [ [ 3 [
S i OO\
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MDC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974

TABLE A-14 (CONT'D)

S.H, 135
P ABS C.F. P INC

-0.00 0.00 -0.00
0.05 8.4 0.38
0.09 0.63
0.15 0,96
0.25 1.47
0.42 2.27
0.68 3.49
1.07 5.37
1.64 8.07
2.68 13.12
474 22,88
7.29 34637

12.19 65,01

20.79 133.79

34,01 230,21

58,08 315,36

87.05 443,24

149.74 653.39
244,03 830,13
474445 986.50

[ ] [ ] [ ] [ ] [ )
™o
L ] [} [ ] [ ] [ ) L ] [ ] [ ] [ ] L ] [ ] [}
~O
W o

PO AN OTU 20OV -J0 o0

L]
DO 0VONVON-JIDODO > ON

[OX®; N W T Nes BB NoaWeo ) Wo ) We ) N WX EeR EER N0 o
L]

WA Oy OV—1 0 ~1~1 O\ O\ OV
[ ]

O = NWON 2O -2-J0®

O3J=NORA=WN

[ ]
L ] [ ]
-

S.N.
P ABS VvV ouT P INC

-Oo oo -i”'n94' -0.00
0006 -6.85 0038
0010 -7.62 0.63
0.16 -8.57 0.97
0.27 -8,66 1.48
0.45 -8,68 2.29
0071 "'8069 3051
1,12 -8.69 5.39
1,70 -8,69 8.10
2,76 -8,69 13.15
4.86 -8069 22.90
7039 "'8070 34031 7035

12,60 -8, 69 66.13 13,12

21,09 8.86 137.69 20,50

35.55 8.77 234.18 36,80

59.72 8.65 312.70 64,67

92.41 -5.09 432.25 99.90

164,54 -7.91 636.48 160,41
264,67 -8.02 812,21 257.28
396.54 -7.48 975.25  415.24

44

[ ] [ ]

[ ] L ]
O-J0)2—=1-> N —

L ] L ]

A WVOWDONONIDOHWO
DOV A~~INDOANUNIO N

BN =2=20000
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NNJOOoOVICTOY
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MOC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974

TABLE A-14 (CONT'D)

ity
(82
(@]

L ) L ]
[ ) L ] * * L ) L ) [ ) [ ) [ )
- QO

[ Y L ] [ )
m\»@mcwo—xdm
18 e Ve RN NI NN XS RN

L ) [} L ) L )

WU OVNOVO\I1JII3130 Q
L]
OWWODPODWALVAI-I-JOWOWOWONHLLIO =

VIR OAANOVIOWVIN AN O O —=aunm

W1 OV o3 O O3 oo
L]

941.93  466.59

45
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e T,

INTEGRATED CIRCUIT SUSCEPTIBILITY

P INC

-0.00
0.92
Tagy
1.53
2.02
2.60
3654
4.75
6,32
8.77

12.01

16.95

23.90

33.21

50.30

73.80

106,53
161.34
283,07
843.94

L]
WD =20 UmN

964’0 68
1316, 31

TABLE A-15: 741 TFLAT PACK DA

WUl = NWNMO oYLl N
nNy

AN 20000
S-SV O OVND

250877

SN,
P ABS

-0.00
0.01
0.0
0.07
0.15
P
LY
0.93
1.59
2.C7
4,86
7.99

13.97

23,76

38.93

62.75

110,07
187.25
263.91
399.95

251
C.T.

0.00
19.68
15.86
13.56
11 07"4
T2

9-5"#‘

8.76C

£:18

e
N Oy
@3

L] L ]
oO\\D
Ol

L]
AN O O =) >

UVIOONOVOVOVNOYONOV ]
L]
CIO-Juwowmwm

232
C.F.

C.00
20,82
15.34
13,68
11.78
16.55

-~ D\
e o o o o o o

SOOIV =2 2 VNI~] 20N —
QU= OVMOL DO IO

CTUIVTOVOYONONOYGY V)
L]

vV OUT

-4‘093
-6,90
-7035
-7l69
-8.19
-8099
-9023
-9026
-9,26
=9.25
-9025
-9024
=9.,22
-9020
"9.17
w12
"9 005
-8,98

9.92

9.09

P INC

-0,00
1.53
1.93
2.31
2.86
4,18
6.29
9.25

15.06

23.70

36,18

59,58

98,87

161.14
276,17
457,38
642,77
84/4' . 58
1094.67
1336.85

P IHNC

-0,00
1.32
1.51
1.95
2,26
2.94
4,31
6.27
9.38

15.00

23450

35.78

59.71

97.82

161.9
275453
464.78
738.73
954.88
1316.58

46

mr T

TA FOR 910 HMHz

S.N.
P ABS

314,27

0,14
0,24
0.47
0.87
hee
2.78
4,80
7.73
15.79
2%.28
38,61
6'1' L] OO
113.89
195.28
266,90
799.23

233
C.F.

0,00
17,69
11,20
12,86
13.42
10,05

8.83

L]
NS> DOOW=2NENO >

vuTUmiIuyionoOvonoOnOVOV—I - O
.

=

A VWVOIOoINO 0O+~

PO
A
-

-—t ed e ==h b
IOV OMNMWIIO0 Q
L ] L ] [} L ] L ] [ ) L 3 L ] L ] [ ] [ ) [} L ]
PMROWOALWNONOD 20100 H
LI VIO P OoOWVWOoOVINDIW~O
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vV OUT

-4092
-7.60
"'7o99
"8.35
-9.10
-9.20
=93,21
-9,21
-9019
-9.18
-9015
-9010
-9,02
-8.,92
9.75
9.53
9.25
8.97
8,59
B 18

Vv ouT

-4'095
=747
"'7o69
"'8015
-8,58
-8,88
-8o93
"8. 4‘
-8 093
-8,92
-8,.89
-3.86
-3,80
-3,72
-8,60

9.82

9.59

9.24

8.92

8.5

L

P

L8 4

e

R



MOC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974

TABLE A=-15 (CONT'D)

S.N. 235 S.N, 2837
P INC P ABS C.F. vV ouT P INC P ABS C.F. Vv OuT
-0,00 -0.00 0.00 =4,95 -0,00 -0.00 0.00 =4,98
i3 1.26 0.01 21.84 =T7,34 0.77 0.01 18.85 -6,69
]!‘ 1052 0004' 15076 -7064 0093 0003 15033 -6094
1.98 0.10 13.00 "'8.11 1.39 0009 12.10 -7056
1% 4.20 0.50 9.25 =9.05 2.92 0.32 9.65 =9.11
t ° 6037 0094 8032 "'9006 5049 0085 8008 -9019
. 9.40 1.58 7.75 =9.06 9.88 1.87 7.22 =9,18
i 15.22 2.94 7.14 =9,04 19.41 4.31 6.53 =9.16
. 23,68 4,97 6.78 =9,01 29.91 7.06 6.27  =9.14
35.63 7.91 6.54 =8,98 46,44 11.52 6.05 =9.10
I 59071 14003 6.29 -8093 64.72 16.51 5093 -9006 ‘
98006 23075 6.16 "'8.84 77035 19099 5.88 -9003 t
161.24 39027 6.13 -8075 101.15 26.57 5081 "'8.97 !
: 274052 62.18 6.45 9078 138056 35.85 5.87 -8093
13 463,97 108,96  6.29  9.53 198,81 £7.79 6,19 10,05
648.04  158.48 6.12 9.24 258,75 62,27 6,19 10.02
840,51 216.87 5.88 8.95 320.24% 77.88 6.14 9595
1. 1070.,53 298,17 555 8455 686.10 182,49 5.75 9.55
i g 1321.37 392.83 5.27 8.13 1340.86 430,40 4e94 8.4
] S.N. 236 S.N. 238
P INC P ABS C.F. vV OouT P INC P ABS C.F, V OuT
: -0.00 -0,00 0.00 =5.03 0.00 0.00 0.00 ~5.00
1 1.24 0002 18.42 -704‘4 1.08 0.01 20075 -7006
1.42 0.04 15,57 =7.66 1.23 0,05 1631 =726
" | 2.18 0.13 12.15 -8.47 1094’ 0011 12.41 -[2004
| 3.01 0.26 10.68 =9,20 2.95 0.26 10,51 =9.14
b 5.46 0.72 8.79 =9.27 5.47 0.75 Bu65  #9,35
10. 21 1,74 7.69 =9.26 10,31 1.80 7.58 =9.33
] 19024‘ 3080 7004 -9024 15.27 2094‘ 7015 -9033
| 29.71 6.33 6,71 =9.22 21,06 4.35 6.85 =9.32
' 45,13 10,18 6.47 =9.19 52.45 7.21 6.53 =9.30

63064 14085 6032 -9015 47035 11.04 6032 -9028

74‘.88 17064 6028 -9013 77064- 17037 6.50 -9.22
1 99.85 23.97 6.20 =9.09 117.13 26,85 6.40 =9,14
| 144,52 35.21 6.13 =9,02 218,54 47.85 6,60 - 10,10
194,22 104.09 2.71 -T7.03 317.66 69.50 6.60 10.07
. 324,47 173,58 2,72 =T7.39 344.44 81.64 6.25 10.03
'R O 1207.06 673.10  2.54 -8,08 1310.47 397.17  5.18  9.03

47
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MOC E1103
INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JULY 1974

TABLE A-15 (CONT'D)

AU~ 2000
L ]
VO - —J~J\N =
PG Nec SN EN RN Ne)Y

£ U110V OV OYON OV O OV~
*

WO 2200 NNV -

O = =PV ®W-IM NN

L
D OV 2 WWWOO -
WMNWOWOWWNO OV

~U1U1 v\t Oy
L

476,02 1367.26

48
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INTEGRATED CIRCUIT SUSCEPTIBILITY

¢

P INC

-0.00
0.06
0.10
0.15
0023
0.45
0.82
Yorit
2.94
5.15
9.30

18.43

31.19

58.12

94.08

187.46
305,97
496.06
808.91

|

!

l

:

:

|

| ! OB ol
B
|

|

|

-0,00
0.06
0.10
0.15
0.23
0.45
0.82
1.75
2.99
9.25

17.98

3% 1-1

59074

97.23

188,08
21g.0%
529.27
800.16

") 915.46
{d 1144.97

T

)
== ,!‘r‘-l”-ﬁ'-"'."_"‘ -

TABLE A-16: 741 FLAT PACK DATA FOR 3.0 GHz

S.N.
P ABS

512.99
744415

S.N.
P ABS

-0.00
0.04
0.06
0.09
0.13
0.26
0.47
1.02
LoT2
5.40

10,53

18.93

35.54

56,52

109.04
192.99
329,81
215.07
594,92
759.02

331
c.F.

=S =2 NN
L L [ ] L] [ ]

OW 2P UVIWNMND NN WWWNWNWN P —
A= O=a2a-JOWON-PE~\WOW 2w~ UTO NN

VvV oUuT

-4096
-5.01
-5004
-5009
-5.16
-5038
=5.77
-6,60
-7048
=8,72
-8.83
-8,.83
-8.81
-8,76
-8.67

9.83

9.66

9.28

8452

7.67

V ouT

-4.94
-5000
-5003
-5007
-5015
-5036
-5073
-6,56
-7045
-8073
-8,72
-8.70
-8,.65
-8,56
9.05

8.79
8.30
7.62
s l2

6.70

49

P INC

-0,00
0.06
0.10
0.14
0.23
0.46
0.82
1.70
2.86
5.41

10.65

22,33

33.28

57.20

107.01
182.10
528.50
521.16
805,57
1142,2

S.N.
P ABS

-0.00
0.03
0.06
0.08
0,12
o. 24
0.46
1.02
1,62
2.55
5.34

10.20

16,92

34044

51,36

106.75
220,30
544.05
513.18
778.84

S.N.
P ABS

-0,00
0.04
0.06
0.09
0.13
0.27
0.49
1.02
1,67
3.15
6.24

13.14

19,66

33,98

64.42

107.73
200,72
338,06
519,13
737.89

333
C.T,

O -2 DITUVIVVION N OOV
DONAVNOIWNDOWNI a2t
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vV ouT

-4098
-5003
-5006
=5.11
-5017
-5.38
-5076
-6,66
-7040
-8,58
-9004
-8.98
-9003
-9001
-8,92

9.40

9.04

8.54

7.87

7.02

vV ouT

=i,96
-5001
-5004
-5008
-5.15
"5034‘
'5066
-6034
-6015
-6044
-7.08
~9.11
-9012
-9009
-9000
10.13
9.92
9.43
8.83
T.97




MDC E1'03

INTEGRATED CIRCUIT SUSCEPTIBILITY 12 JuLy 1914
TALLE A-16 (CONT'D) g
SN, 335 S.N, - M

P INC P ABS (0 vV ouT P INC P ABS C.T. vV OUT
-0,00 -0,00 0.00 =1,97 -0,00 ~0,00 0.00 =/,96
0.06 0.04 2.20 =5,01 0.06 0.03 Desihe? -5,01
| 0.10 0.06 2.?0 -5004' 0.10 0.06 2038 -5005
| 0. 14 0.09 2 k- wEnG 0.15 0.08 2,34 =5,09
i 0.24 0.14 2.40 g 12 0.23 0.13 2.66 -5.18
‘| 0.4-4- 0.26 2.55 -5026 0045 0.25 2.66 "'504‘2
i 0.83 0.49 2252 =5.,53 0.82 045 2.61 -5.,82
, 1505 1.02 2,28 =6,15 1.79 0.99 2o 57 -6.75
2.88 1-71 2027 -6085 2.88 1.59 2057 -7060
4—.97 2.96 2.25 -7089 5018 2088 2055 -8093
9.61 5.76 24 227 < A0 9.30 Ps a1 2.52 =9.,05
q 18061 11.26 2.18 -9053 17073 9097 2050 "'9005
i s 94 19.40 £ 1 =9.,54 31.65 17.92 247 -9,03
! 59.24 36,32 .13 - #9.H2 53 .00 33,1 2,44 =8,97

| 94.24 65.18 1.60 =9,50 99,71 55,78 2.:52 =885
| 201,91 119,30  2.29  9.87 198.39 112,65  2.46  9.92
| 312.65 195.84 2,03 9.62 $29,.71 ' 198,28 2,28 8. 77
. BO2a55 | 6T 1.99 9.13 515,46 316,02 2.12 9.38
831.22 509.68  2.12  8.39 790.62 501.18 1,98 8,62
1155.45  727.36 2,01 7.64  1156.95 756,34 1.85 7.60

& |
o’

¢

! S.N. 336 SN, 358

P INC P ABS C.F. VOUT P I:C P 4BS ¢ P DR o

f -0,00 ~0.00 0.00 =4,97 =0.00 =0.00 0,00 4,96
l 0.06 0.04  2.07 =5.03 0.06 0,04 . 2,13 5,05
| 0.10 0.06 2,06 =5.07 0.10 0.06 2.16 =5,06
| 0.14 0.09 2,05 =5.11 0.14 0.09 2.14° 5,11
' 055 0.20 2450 =Y 0.23 0.14 2,355 =5,20
: 0.51 0.30 2,30 =5.48 0.45 0.26 2,40  =3.44
0.8% 0,50 2,28 =5,82 0.85 0.49 ¥, 30 - L. 87

1.81 1.08 2,26 =6.71 1.94 1,12  2.37 =6.88

2.93 107‘?' 2027 "'7056 2.91 1.68 2.38 -7.62

5.70 3.39 2,26 =8.73 5.31 3.08 2,37 =8,62

10,46 6,25 2.24 =8,79 9.88 5,74 2.36 =8.69

| 30,29 18.22 2,21 =8,76 31.28  18.35 2,32 =8,66
L 57.20 54.64 2.18 =8.71 59,24 35,02 2,28 = =8,60
] 92.11 54068 2.27 ~8465 104.76 60.60 2,98 =8, 4%

297.9/ 182,72  2.12  8.68 300,78 181.26  2.20  9.06
- 534,68 343,42  1.92  8.10 519,80 347.45 1.99  8.46 A
i 811.01 537,69  1.78  7.40 816,04 532.48 1.85 7.711 ()
4 1141.23 778,12 1.66  6.57  1143.47 759.4 Ws. . eidy

50
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‘

MDC E1103
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TABLE A-16 (CONT'D)

S.N.
P INC VvV OoUT P INC P ABS

"'Oo OO "'/;-.97 "'Oo OO -0 .OO
0006 "5-02 0006 0004
0.10 -5.05 0.10 0.06
0.14 -5,08 0.15 0.09
0023 - -5015 0045 0025
0.44 =5.33 0.81 0.45
0083 1 -5068 1073 0097
1.86 -6,52 2,90 1.63
2093 "7-21 5042 3.05

19,53 -8.84 58.99 34,08

190,06 8.69 330,12 198,51
302,20 8.41 447.82 277.11
533.01 7.92 622,29 396.20
784 .85 7.29 800,78 521.03
1144.97  7T790.15 6.49 1128.10 760.45

a2 NN
L ]
OYOV—] = LI N N N NN\

S O~ U0 s\ -

Sl
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TABLE A=17: 741 FLAT PACK DATA FOR 5.6 GHz o/
S.H. 431 S, 433

P INC P ABS C.F. V OUT P IINC P ABS C.F. vV OUT

-0.00 -0.00 0.00 =5.01 0.00 0.00 0.00 =5.04

0022 0009 4003 -5002 0023 0009 4026 -5004

0.29 0.11 4,33 =5,02 0431 0,11 4,42 =5,05 |8
0051 0019 4.21 -5003 0053 0019 4039 -5006

0.88 0033 4.20 -5005 0092 0034 4037 -5007
1033 0050 4023 -5008 1038 0051 4033 -5010
2011 0080 4019 -5013 2.18 0081 4‘.28 -5015
5.55 1038 4.09 -5025 3060 1.32 4035 -5027
5053 2.14 4013 -5046 5060 2,07 4031 -5048 9
8092 3040 4019 -5091 9.06 3035 4032 -5092

15017 5070 4025 -6010 15032 5054 4042 -7040

24078 9.12 4034 -8075 24092 8.81 4051 -7000

41.40 15,11 4,38 =8.99 41.68 14,70 4.53 =9.05
64.51 23039 4041 -9002 64-78 22072 4055 -9009
106051 38055 4041 -9000 106078 37038 4056 -9008
175004 63.42 4041 -8097 175003 61.02 4058 -9004 ’
295.47 101,08 4,66 =-8,.88 305.45 93.06 5.16 =8.96
474076 156017 4.83 -8064 505014 168031 4077 -8070
802,04 284.75 4,50 8,95 809.68 256.12 5.00 9.50 -
1232,20  465.64 4,23 8.40° 1281,49  425.59 4,68 9.01

) g
! -
! ~ SoNo 432 SONO 434
N
P INC P ABS C.F. V OUT P INC P ABS 538y 8 vV ouT
v 0.00 0.00 OOOO -5006 -OOOO -OOOO OoOO -4093
i 0.22 0.97 £,8. =5,06 0.21 0.08 3.39 =4,94
| O¢29 0009 5010 "'5.07 0026 Oo10 'T‘o 2 -“1'091‘.'
1 0051 0016 5002 -5008 0045 0017 4027 -4095
: 0088 0027 5014 '5009 0076 0028 4031 “4096
10 4 0043 4098 -5012 1012 0041 4.33 ‘4.98
1 2.11 0.67 4099 -5017 1077 0069 4012 -5002
| 3059 1017 4087 -5029 2092 1.13 4.12 -5012
1 5052 1075 4099 -5049 4045 1071 4015 -5028
'_ 9001 2087 4096 -5089 7004 2064 4025 -5060
i 15,24 1,73 5.09 =6.70 11.88 1.45 4,26 =6,00
| 24,35 7,51 5.20 =8,00 19.28 7.09 4,34 =7,80
:_ 21.6%  12.56 5,21 =9,18 31.50  11.26 4,47 =B8.80
# 6&062 19017 5028 -9021 48.22 17022 4047 -8088
i 106,51 31,52  5.29 =9.20 76.47  27.28  4.48 -8,88
4 174 .99 52.00 5.27 -9.16 112,65 39.92 4e51 -8,86
1 311098 85000 5065 -9008 263.62 88094 4072 -8076 !
[ 499.04 133,25 BaTS -2 493:57 “AP.94 4,97 =8,56 : !
8%1.85 230.71 2457 9.59 677.19  223.41 4,82 8.5¢ {) 1
| 1267 .28 385,85 5.19 9,06 1051.51 389.16 £e32 7.86 . |
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‘ TABLE A-17 (CONT'D)
S.N. 435 S.N. 437
P INC P ABS C.F. VvV OUT P INC P ABS c.F. V OUT
~0.0C =0,.00 0.00 =4.99 0.00 0.00 0.00 =4.,99
0.22 0.09 4,05 =5.00 0,21 0.08 1,40 =5,00
0.28 0.10 %31 w500 0.28 0.10 L,43  =5,00
0.49 0.19 4,05 =5,01 0.47 0.16 4,77 =5.01
0.82 0.33 4,00 =5,02 0.80 0.28 £,57 =5,03
1.20 0.47 4,11 =5,05 1.20 0.41 4,65 =5,05
1.86 0.73 4,06 =5.09 1.87 0.66 4,52 =5,10
3.09 1.24 3.97 =5.18 3.14 1.12 4,47  =5.21
4.66 1.85 4,02 =5.34 4.81 1.73 4.44 5.3
7.51 2,99  4.00 =~5.66 7.67 2.70  4£.54  =5.77
{ 3 12.44 4.82 4,12 =6,31 12.70 4.50 4,50 =6.49
bl 20,27 7.82  4.14 =7.24 21,65 7.58 4,56 =7.70
1 33.20 12.49 4,25 =8,00 33,94 11,20 4,82 =9,21
d 50.85  18.97  4.28 -9.38 52.16  17.21  £.81 =9.33
“' 80.71 29.84  4.32 =9.39 82.60 26.88 4,88 =9,33
121,81 45,09  4.32 =9,38 125,36 41,02 4,85 =0,31
284 .34 99,88 4,54 =9,32 284,39 95,07 4,76 =9,24
| 448,65 160.88  4.45 =9.13 429,18 126.21 5,32 =8.95
i9 1090.45 405.38 4,30 9.95 1067.00 343,06 4,93 9,52
. S.N. 436 S.N. 438
:l P INC P ABS C.F. VOUT P INC P ABS c.B %ol
¥
0.00 0.00 0.00 =4,98 0.00 0.00 0.00 =5,01
0.21 0.08 4.45 =4.99 0.23 0.09 £,11 =5,01
X 0.29 0.10  4.53 =4,99 0.31 0.12  4.26 =5,02
g 0.48 0.17  4.60 =5.00 0.52 0.19 4,27 =5.02
1.24 0.45 4,43 =5,04 1,33 0.51 4,18 =5,06
! 1,91 0.68 4,47 =5,08 2,05 0.78 §, 18" 50
1 3,13 1.12  4.48 =5.17 3.36 - 1.27 4,22 =5,19
1 4.85 1.77 4,37 =5.31 5.21 2,03 4,09 ~5,.36
7.71 2,76 4,46 =5.62 8.29 3.19 4,16 =5,67
12,91 4.57 4.51 =6.21 13,66 5.08 4,30 =6,30
f 20.92 7.32 4,56 =6.80 22,15 8.24 4,30 =6,80
1 34,24 11,66 4,68 =9,12 36,27 13,24 438 w810
) 52.28 17.57  4s74 =9.24 55.24  19.85 4,44 =9,33
i 83.05 27 .84 4,75 =9,27 88,64 31.90 4,44 =9,36
) 125,73 42 .14 4.715 =9.25 136,85 49,17 4,45 ~9,34
' 294.91 99.25  4.73 =9.17 308.04 107.48 4,57 =9.25
! 447,25 142.12 4,98 =9.00 480,12 168.59 4,55 =8.70
' 760.72 240.35  5.00  9.36 813,51 296,72  4.38  9.58
' ‘L.»‘ 1101.72 342,09 5.08 8.91 1176.48 420,82 4,46 9,02
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TABLE A-17 (CONT'D)

439
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TABLE A-18: 741 FLAT PACK DATA FOR 9.1 GHz

S.N. 531
P ABS C.F.

-0.00 0.00
20,66
17.19
15,75
13.52
11.82
10,38

vV ouT

-4099
-4.99
-4098
-4098
-4098
"’4.98
-4098
-4.,98
-4098
-4099
-4099
"’4098
-4099
-4099
=5.01
-5005
-53 1 2
"50 31
-50 54
-5089

55

1754.41

S.N.
P ABS

522.87

S.N.
P ABS

-0.00
0.01
0.04
0.06
0.11
0.20
0.35
0.€8
1.32
2.48
4.41
7.76

15.76

30.99

53.90

96.63

163.55
245.24
361.75
510.69

533
C.F.

0.00
21,07
17.73
15,23
13.31
11.75
10.46

9.14

(S LG A6, N6, L6, RS, R, k¥, No)We BN |
e & o6 6 & o & o o o
WAWWW OO W D~
AN 232000V D ==
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TABLE A-18 (CONT'D)

S.N. 535
P INC P ABS

-0.00 -0,00
2.74 0002
2.90 0.05
3.09 0.08
3.35 0.12
3.74 0.19
4.58 0.34
6.15 0.65
8.99 1.27

13.86 2.41

21.44 4.35

33.51 7.59

61,65 15.49

113.91 30.57

193,85 54.20

329.32 93.84
561.65 161.09
832,19 244.20
1763.63 518.99

WVWW S 230 O
2JPNDIAW-0WUNW

ARG RO A6 RGN, RE; Ne)NepNey)

1754 .42

S.N.
P INC P ABS V ouT P INC

-0,00 -4,98 -0,00
2.82 -4,98 2.45
3,00 -4.,98 2.64
5+ 18 -4,98 2.86
3.47 -4,98 3.21
4,04 -4,98 3,49
4'°9O "’4098 4.27
6494 -4,98 5.83
9.43 -4,98 8.20

14.34‘ ‘ "’4.98 1‘1033

22,11 -4,98 20.25

35.20 -4,98 33.65

61.83 -4,99 62.85

113,37 =5.00 113.83
333.33 -5.09 331.70
563.09 =5.24 560.85
836,64 =5.80 836,25
1235.74 -6,18 1247 .71
1748.29 496.27 -6,60 1731 .63

T\ gl oy OY OY
LU0 N0
O J = 2 0NNOW
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TABLE A-18 (CONT'D)

P INC P INC

-0.00 -0.00
1.86 1.90
2.10 2.10
2.29 2,353
2.54 2,61
3.23 3.45
4.10 4.29
5.78 5.87
8.42 8.40

13.46 13.63

21.06 21.18

35.09 32.83

61.89 17.22 63.39

111,13 32.59 114.84
198.78 59.99 199.18
327.58 100,16 334.71
568.87 174,70 577.76
785.89 240,65 831,42
1238.,08 386.65 1246,30
1730.25 537.19 1740.51

80.;4.;?\)\”\_,1

g Ay T o b~ A
* L ]

U \WUTO W oy

ARG RG RS R RO RG AN )|
L )

5
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A FIGURE A-1 7400 FLAT PACK VS 7400 DIP SUSCEPTIBILITY AT 220 MHz
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10!
PI.S - m¥

(a) Chip No. 1 in Flat Pack

0.0
10 1071

Plh - mW
(b) Chip No. 2 in Dip
FIGURE A-2 7400 FLAT PACK VS 7400 DIP SUSCEPTIBILITY AT 910 MHz
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5.0
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(a) Chip No. 1 in Fiat Pack
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30
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1.0 5

0.0 5

100 10! 102 108 104
Plh - mW

(b) Chip No. 2 in Dip
FIGURE A-3 7400 FLAT PACK VS 7400 DIP SUSCEPTIBILITY AT 3.0 GHz
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¢ 50

10!
Pabs - mW

(a) Chip No. 1 in Flat Pack

Mm“ 10! 102

PIIIS -mW
(b) Chip No. 2 in Dip
FIGURE A-4 7400 FLAT PACK VS 7400 DIP SUSCEPTIBILITY AT 5.5 GHz
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(b) Chip No. 2 in Dip '
FIGURE A-5 7400 FLAT PACK VS 7400 DIP CALIBRATION FACTOR AT 220 MHz b3
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30
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LRI " . ey “1

10! Pabi.f - 10t

(a) Chip No. 1 in Flat Pack

R L

102 103 104
Pabs - mW

(b) Chip No. 2 in Dip
FIGURE A-6 7400 FLAT PACK VS 7400 DIP CALIBRATION FACTOR AT 910 YHz
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(b) Chip No. 2 in Dip L&
1 FIGURE A-7 7400 FLAT PACK VS 7400 DIP CALIBRATION FACTOR AT 3.0 GHz
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(b) Chip No. 2 in Dip
FIGURE A-8 7400 FLAT PACK VS 7400 DIP CALIBRATION FACTOR AT 5.6 GHz
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(b) Chip No. 4 in TO-5
FIGURE A-9 741 FLAT PACK VS 741 TO-5 SUSCEPTIBIL!TY AT 220 MHz
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Pabs - m¥

(b) Chip No. 4 in TO-5
FIGURE A-11 741 FLAT PACK VS 741 TO-5 SUSCEPTIBILITY AT 3.0 GHz
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(b) Chip No. 4 in TO-5
FIGURE A-12 741 FLAT PACK VS$ 741 TO-5 SUSCEPTIBILITY AT 5.6 GHz
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(b) Chip No. 4 in TO-5

FIGURE A-13 741 FLAT PACK VS 741 TO-5 SUSCEPTIBILITY AT 9.1 GHz
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FIGURE A-14 741 FLAT PACK VS 741 T0-5 CALIBRATION FACTOR AT 220 MHz
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FIGURE A-16 741 FLAT PACK VS 741 TO-5 CALIBRATION FACTOR AT 3.0 GHz
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FIGURE A-17 741 FLAT PACK VS 741 TO-5 CALIBRATION FACTOR AT 5.6 GHz
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FIGURE A-18 741 FLAT PACK VS 741 TO-5 CALIBRATION FACTOR AT 9.1 GHz
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