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General Test Setup for Military Tests

MIL-STD461F : Requirements for the Control of Electromagnetic
Interference Characteristics of Subsystems And Equipment

| Test Setup for Table Top Equipment | Test Setup for Floor Standing Equipment
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CS114, Conducted Susceptibility, Bulk Cable Injection,
10 kHz-200MHz

Purpose: The CS114 test is used to verify the ability of the EUT to withstand RF
signals coupled onto EUT associated cabling.

Frequency Range: 10 kHz (4 kHz) — 200 MHz
Dwell Time: The greater of 3 seconds or EUT response time per frequency

Frequency Step: max 5% (4kHz-1MHz), max 1% (1MHz-30MHz), max 0.1%
(30 MHz-200 MH2z)

Unit: Current (dBuA)
Modulation: 1 kHz, 50% Duty Cycle, Pulse Modulation @

Application: All power and interconnecting cables —TOBITAR



CS114 Limit Curves
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CS114 Applications

LIMIT CURVE NUMBERS SHOWN IN FIGURE CS-114-1 AND LIMITS

PLATFORM o ALL SHIPS
AIRCRFAFT s ] .
(EXTERNAL AIRCRAFT | (ABOVE DECKS) SHIPS SHIPS (NON- | qimngapmve |
N R SAFETY INTERNAL AND (METALLIC) METALLIC) NTERNAL) | GROUND | seace
FREQUENCY CRITICAL) SRR SUBMARINES (BELOW DECKS) | (BELOW DECK) AR
RANGE ‘ (EXTERNAL)* *
‘*I}‘hﬁ';“‘ N - - 77 dBpA 77 dBuA 77 dBpA 77 dBuA - -
i i
A 5 5 2 2 2 1 3 3
10 kHz
0 N 5 3 2 2 2 l 2 3
2 MHz
AF 5 3 - - - - 2 3
A 5 5 5 2 4 1 4 3
2 MHz
‘o N 5 5 5 2 4 | 2 3
30 MHz
AF 5 3 - - - - 2 3
A 5 5 5 2 2 2 4 3
30 MHz
o N 5 5 5 2 2 2 2 3
200 MHZ
AF 5 3 - - - - 2 3
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CS114 Calibration
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Coaxial Load
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CS114 Verification
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CS114 Test
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CW Signal

CS114 Pulse Modulation

PULSE MODULATION SHAPE FOR RS103 AND CS114 TESTS

1 kHz - %50 Pulse Modulation (40 dB minimum from

peak to baseline)




Different Levelling Methods in CS114 tests

« During testing, reaching the target level by gradually increasing the signal generator level and
simultaneously getting feedback from the receiver or power meter per test frequency, is called

“Leveling”

A
Level (dBuA)

Signal o Injec. Probe Stress
_ Amplifier Sensor
Target level is reached Generator
Leveling Step
ﬁ h
— Signal
— Frequency | Stress | Generator
e MHz Level Level
dBuA dBm
— 80 100 17.4
U . . 80.8 100 | 132
Receiver level is read. "‘"a"W."""”'::':{:}:: 81.6 100 9.9
-f” "‘—".'.'_Tw'_'___wgy 82.4 100 -8.3
> ==\ 83.2 100 | 8.6
Signal Generator Level (dBm) ' 84.1 100 -8.9
—TUBITAK—



CS114 Levelling Methods

» Leveling Under CW Signal

(Commonly Practiced Method)

» Leveling Under Pulse Modulated Signal

(Required By Standard)

v
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Leveling Under CW Signal

Leveling with CW

eeeeeeeeeeeeeeeeeeeeee

Dwell Time with Pulse Modulation

(Exposure Period)

EUT
observed
for failure

» No pulse correction factor for the receiver and power meter is required

» Standard test software used for commercial tests can be also employed easily for CS114 testing
» The burden of measurement and use of pulse correction factors is eliminated.

» Correct test verdict is tricky (EUT pass? or fail?) because EUT may fail
» This method is not stated in the standard !

under CW irreversibly

v
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Leveling Under Pulse Modulated Signal

(Stipulated by standard)

Leveling with Pulse Modulation

m)
Leveiing Stey
—

Target field is reached
p —_—
\_L
ield Sensor is read

i

\r

Signal Generator Level (dBim)

Dwell Time with Pulse Modulation
(Exposure Period)

EUT
observed
for failure

» Measurement of pulse correction factors for the receiver and power meter may be required before the test as

the peak detector is requested by the standard
» Test software must be suitable specially for this leveling method

» The test verdict is easy and reliable

» This is the actually required method by the standard

v
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CS114 CW Levelling vs Pulse Levelling

Reference Value Under Pulse
Frequency Recorded Modulated Signal

(MHz) Parameters

49.5 Temperature 30.6° -40.2° 0.5°
66.0 Temperature 30.6° -8.4° 12.5°
123.3 Temperature 30.6° 19.5° 25.2°
160.4 Humidity 35.5% 196.9% 0.5%

» Probable differencesin test results and also the indecision in the judgment of the EUT may occur due to the

different effects of the two leveling methods.
» Some EUTs may fail under the CW signal but may pass under the pulse modulated signal, therefore extra
precautions should be taken to prove that the EUT fails really under the pulse modulated signal.




CS115, Conducted Susceptibility, Bulk Cable Injection,
Impulse Excitation

Purpose: The CS115 test is used to verify the ability of the EUT to withstand
impulse sighals coupled onto EUT associated cabling.

* Frequency Range: Broadband

* Unit: Current (A)

Signal: Impulse

« Test Duration: 1 minute per application

v

Application: All power and interconnecting cables _risiTi_



Limit Level (Amps)

CS115 Signal Characteristics
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CS115 Calibration Setup
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CS115 Broadband Current Probe Calibration

Current Detection:
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CS$115 Test Setup

Power CS115 Pulse . C8115 Generator Injected Current
Input Generator Tested Ported Polarity Value Level
p— (A) (A)
.
Sl o e ;
I B EE Shielded Power Cable
LISN 1 — ' | Negative 5 4.00
| Positive 5 4.30
Injection  |.......... Shielded PCNET Cable
Probe - : 5001 Coax 500 Cosx .
e : Cable cable Negative 5 437
5 em 1 | :
| Monitor : Positive 5 537
Probe | | ! LiSn Shielded DBDS Cable
5cm -I“ - : 1 E | |__ - Cm____-| 5 cm Negative 5 545
P © LI L] -
: Injection Monitor Positive 5 6,70
P Clamp  Clamp Shielded AUX Cable
EUT ' Negative 5 6,95
, H SHIELDED ROOM

5cm I | i
. : Oscilloscope
Monitor |4 »™ | (500 Input)
. Probe :
5cm 1 ) |
Inlgﬁg" . Pulse
Generator
Interconnecting
Cables .
il Drive Cable ]'ijBiTAI(

Actual or Simulated
Loads and Signals




CS116, Conducted Susceptibility, Damped Sinusoid
Transients, 10 kHz to 100 MHz

Purpose: The CS116 test is used to verify the ability of the EUT to withstand
damped sinusoidal transients coupled onto EUT associated cables and power

leads.

* Frequency Range: 10 kHz — 100 MHz

* Unit: Current (A)

 Interference Signal: Damped Sinusoidal Transients

Test Duration: 5 minutes per application

v

Application: All power cables, individual high-side power _ i

leads and interconnecting cables



CURRENT

CS116 damped sinusoidal waveform

1. Normalized waveform: e 1" " gin(2xft)

Where:

f = Frequency (Hz)

t = Time (sec)

Q = Damping factor, 1535

2. Damping factor (Q) shall be determined as follows:

Q=_N-1)

Peak current (Amperes)

100

~In(T/1y)

Where:

Q = Damping factor

N = Cycle number (ie. N=2, 3,4, 5,...)
I, = Peak current at 1! cycle

Y
o

-

0.1

I, = Peak current at cycle closest to 50% decay
In = Natural log
8
: . | The pulse repetition rate shall be no greater than one pulse per second
® | and no less than one pulse every two seconds.
0.01 0.1 1 10 100

Frequency (MHz)
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Power
Input
LISM
Injection |.........
| Probe :
sem] | s
Monitor ...,
| Probe oo
Ech | P
EUT | |
5‘3""1.. | Storage
Monitor |_4 | Oscilloscope
.| Probe 5
Sch |
) Injection : Damped
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Generator
Interconnecting
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CS116 Test

30 MHz and 100 MHz

CS116 Pulse

Generator

(oLl

| 5

I

Oscilloscope

LISN

500 Coax
Cable

5001 Coax
Cable

1 E 1 |__ 5cm _-| 5om
© L]
Injection mMonitor
Clamp  Clamp
SHIELDED ROOM
. Frequency Pulse Level Injected Current Level
Tested port Polarity (MHz) A) A)
Positive 0,01 0,1 353
Positive 01 1 32,2
Positive 1 10 533
Positive 10 10 5,7
Positive 30 10 6,7
Positive 100 3 2.1
Shielded Power Cable
Negative 0,01 01 358
Negative 01 1 326
Negative 1 10 53,8
Negative 10 10 58
Negative 30 10 6.6
Negative 100 3 20
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