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• Conducted emissions 

• Audio frequency currents 

• Power leads 

• DC and AC 60Hz / 400Hz 

CE101 

Definizione Range di frequenze Norme 

CE01 30Hz..20kHz -461, -461A 

CE01 30Hz..15kHz -461B, -461C 

CE101 30Hz..10kHz -461D, -461E, -461F, -461G 



Applicazioni MIL-STD-461G CE101 

Surface ships A 

Submarines A 

Aircraft, Army, Including Flight Line A 

Aircraft, Navy L 

Aircraft, Air Force 

Space systems, Including Launch Vehicles 

Ground, Army 

Ground, Navy 

Ground, Air Force 

Le applicazioni 

A: Applicable 
L: Limited as specified in the individual sections of the standard 
S: Procuring activity must specify in procurement documentation 



• MIL-STD-461G 5.4.1 

– This requirement is applicable from 
30Hz to 10kHz for power leads, 
including returns, that obtain power 
from other sources not part of the EUT 
for surface ships, submarines, Army 
aircraft& (including flight line) and Navy 
aircraft*&  

CE101 applicability 



• MIL-STD-461G 5.4.1 
• *For equipment intended to be installed on 

Navy aircraft, this requirement is applicable 
only if the platform contains Anti-Submarine 
Warfare (ASW) equipment, which operate 
between 30Hz and 10kHz, such as Acoustic 
(Sonobouy) Receivers or Magnetic Anomaly 
Detectors (MAD).  

• &For AC applications, this requirement is 
applicable starting at the second harmonic 
of the EUT power frequency.  

CE101 applicability 



• CE101 vs. 
– IEC 61000-3-2: Electromagnetic 

compatibility (EMC) - Part 3-2: Limits - 
Limits for harmonic current emissions 
(equipment input current ≤ 16 A per 
phase) 

– IEC 61000-3-8: Electromagnetic 
compatibility (EMC) - Part 3: Limits - 
Section 8: Signalling on low-voltage 
electrical installations - Emission levels, 
frequency bands and electromagnetic 
disturbance levels 

MIL-STD-461E-EPS 



 

MIL-STD-461E-EPS:2001 



• 6.1.1.1 Frequency Coverage 
– IEC 61000-3-2 covers only emissions at specific 

harmonic frequencies up to the 40th harmonic 
whereas CE101 covers the whole range 
continuously throughout 30Hz to 10kHz. Due to the 
frequency coverage, IEC 61000-3-2 certified 
equipment can only be considered for CE101 
qualification if interharmonic emissions are not 
appreciable and if the equipment does not have 
internal sources in the range 2kHz..10kHz such as 
might appear in switching power supplies. Some 
other well-known sources of interharmonic 
emissions are: static frequency converters, cyclo-
converters, induction motors, welding machines 
and furnaces. 

MIL-STD-461E-EPS:2001 



• 6.1.1.4 Conclusion 
– Due to the frequency coverage, IEC 61000-

3-2 qualified equipment can only be 
considered for CE101 qualification with 
considerable risk. If it can be determined 
that EUT is not capable of generating inter-
harmonic emissions, especially in the range 
2kHz..10kHz, this risk can be reduced 
considerably. Some other well-known 
sources of inter-harmonic emissions 
include: static frequency converters, cyclo-
converters, induction motors, welding 
machines and furnaces. 

MIL-STD-461E-EPS:2001 



• 6.1.2.4 Conclusion 

– IEC 61000-3-8 certified mains-signaling 
equipment can be considered to meet 
CE101 requirements. Because of its 
rather restricted scope, IEC 61000-3-8 
is not expected to be of much 
significance for military applications. 

MIL-STD-461E-EPS:2001 



• 5.4.3.2: Test equipment 

– Measurement receivers 

– Current probes 

– Signal generator 

– Data recording device 

– Oscilloscope 

– Resistor (R) 

– LISNs 

MIL-STD-461G 



• 5.4.3.4.b 

– Applicare un segnale 6dB inferiore ai 
limiti a 1.1kHz, 3kHz e 9.9kHz 

– Verificare il livello di corrente e che la 
forma d’onda sia sinusoidale 

– Verificare che i dati registrati rientrino 
nel range ±3dB del livello iniettato 

Integrity check 



 

Integrity check 



• 5.4.3.4.c 

– Azionare l’EUT e lasciarlo stabilizzare 

– Selezionare il cavo da provare 

– Scansire sul range di frequenze con la 
bandwidth e il tempo minimo richiesto 
in Table II 

– Ripetere per ogni cavo di potenza 

Measurement 



 

Measurement 



• A.5.4 

– Limiti in corrente per la difficoltà di 
controllare l’impedenza della sorgente 
alle basse frequenze 

– Surface ships e submarines: si controlla 
l’effetto delle emissioni rispetto al 
sistema di distribuzione; la power 
quality è definita da MIL-STD-1399-300 

MIL-STD-461G 



• A.5.4 

– Surface ships e submarines: 440V 60Hz 
3ph non a terra 

– Lo sbilanciamento tra la terra virtuale e i 
carichi induce una corrente sullo scafo 

– La corrente è limitata da un THDtot<5% 
e da un contributo per singola armonica 
inferiore al 3% 

 

MIL-STD-461G 



• A.5.4 

– Army aircraft: l’EUT non deve influire 
sulla power quality 

– I limiti sono basati sulla corrente 
ammissibile su un’impedenza da 1Ohm 
in relazione alle specifiche di distorsione 
di MIL-STD-704 

– I limiti comprendono un margine di 
20dB per considerare contributi multipli 

MIL-STD-461G 



• A.5.4 

– Navy aircraft: solo per installazioni con 
anti-submarine warfare (ASW) 

– Le emissioni non devono disturbare la 
Magnetic Anomaly Detection (MAD) né 
l’Acoustic Sensor System. 

MIL-STD-461G 



• Conducted emissions 

• Control and signal leads 

• Eliminata da MIL-STD-461B 

CE02 

Definizione Range di frequenze Norme 

CE02 30Hz..20kHz -461, -461A 



• Conducted emissions 

• Radio frequency potential 

• Power leads 

• DC and AC 

CE102 

Definizione Range di frequenze Norme 

CE03 20kHz..50MHz -461, -461A 

CE03 15kHz..50MHz -461B, -461C 

CE102 10kHz..10MHz -461D, -461E, -461F, -461G 



Applicazioni MIL-STD-461G CE102 

Surface ships A 

Submarines A 

Aircraft, Army, Including Flight Line A 

Aircraft, Navy A 

Aircraft, Air Force A 

Space systems, Including Launch Vehicles A 

Ground, Army A 

Ground, Navy A 

Ground, Air Force A 

Le applicazioni 

A: Applicable 
L: Limited as specified in the individual sections of the standard 
S: Procuring activity must specify in procurement documentation 



• MIL-STD-461G 5.5.1 

– This requirement is applicable from 
10kHz to 10MHz for all power leads, 
including returns, which obtain power 
from other sources not part of the EUT. 

CE102 applicability 



• CE101 vs. 

– DO 160D 

– ANS C63.4, ANS C63.12 

– FCC Part 15 & 18 

– CISPR 11, 14, 15, 16 e 22 

MIL-STD-461E-EPS 



 

MIL-STD-461E-EPS:2001 



• 6.2.1.4 Conclusion 

– DO-160D provides a viable alternative 
for meeting the requirements of CE102 

• 6.2.3.4 Conclusion 

– Commercial standards provide viable 
alternatives for meeting the 
requirements of CE102 

MIL-STD-461E-EPS:2001 



MIL-STD-461E-EPS:2001 

  



• 5.4.3.2: Test equipment 

– Measurement receiver 

– Data recording device 

– Signal generator 

– Attenuator 20dB 50Ohm 

– Oscilloscope 

– LISNs 

MIL-STD-461G 



• 5.5.3.4.a 
– Azionare l’EUT e lasciarlo stabilizzare 

– Applicare un livello di segnale di 90dBV a 
10kHz e 100kHz ai terminali di uscita della 
LISN e verificare la forma d’onda sinusoidale 
con un oscilloscopio 

– Disconnettere la LISN e misurare la tensione 
risultante su una terminazione da 50Ohm 

– Il rapporto tra la tensione della LISN e la 
misura sui 50Ohm deve essere 
• a 10kHz: -14dB (-2dB/+1dB) 

• a 100kHz: -3dB (-2dB/+1dB) 

 

Integrity check 



• 5.5.3.4.a 
– Applicare un segnale 6dB inferiore ai limiti a 

10.5kHz, 100kHz e 1.95MHz e 9.8MHz ai 
terminali di uscita della LISN  

– A 10.5kHz e 100kHz, verificare con un 
oscilloscopio il livello di segnale 

– A 1.95MHz e 9.8MHz, usare un livello di uscita 
tarato da un generatore di segnale a 50Ohm 

– Applicare fattori di correzione per attenuatore 
20dB e LISN 0.25F 

– Verificare che i dati registrati rientrino nel 
range ±3dB del livello iniettato 

Integrity check 



 

Integrity check 



• 5.5.3.4.b 

– Azionare l’EUT e lasciarlo stabilizzare 

– Selezionare il cavo da provare 

– Scansire sul range di frequenze con la 
bandwidth e il tempo minimo richiesto 
in Table II 

– Ripetere per ogni cavo di potenza 

 

Measurement 



 

Measurement 



• A.5.5 

– Concetto: limitare la distorsione sulle 
linee di potenza 

– Misure in tensione 

– Power quality documents: 

• MIL-STD-704 – aircraft 

• MIL-STD-1399-300 – ships 

• MIL-STD-1539 – space 

• MIL-STD-1275 – vehicles 

 

MIL-STD-461G 



• A.5.5 

– MIL-STD-704 è la sola norma che 
specifica una distorsione con una curva 
ampiezza vs. frequenza e CE102 segue 
questa filosofia 

– La curva per 28Vdc è circa 20dB 
inferiore a quella di MIL-STD-704 

MIL-STD-461G 



• A.5.5 

– A frequenze elevate CE102 serve da 
controllo a RE102 (10kHz..18GHz) e i 
limiti sono messi per evitare conflitti 

– Specifiche ad hoc dovranno tenere conto 
del fatto che a frequenze superiori di 
10MHz si dovrà utilizzare un cavo più 
corto di 2.5m e che i valori osservati 
saranno poco significativi 

MIL-STD-461G 



• Conducted emissions 

• Control and signal leads 

• Eliminata da MIL-STD-461B 

CE04 

Definizione Range di frequenze Norme 

CE04 20kHz..50MHz -461, -461A 



• Conducted emissions 

• Inverse filter method, alternativo a 
CE01, CE02, CE03 e CE04 

• Eliminata da MIL-STD-461B 

CE05 

Definizione Range di frequenze Norme 

CE05 30Hz..50MHz -461, -461A 



• Conducted emissions 

• Antenna port 

CE106 

Definizione Range di frequenze Norme 

CE06 10kHz..12.4GHz -461, -461A 

CE06 10kHz..26GHz -461B, -461C 

CE106 10kHz..40GHz -461D, -461E, -461F, -461G 



Applicazioni MIL-STD-461G CE106 

Surface ships L 

Submarines L 

Aircraft, Army, Including Flight Line L 

Aircraft, Navy L 

Aircraft, Air Force L 

Space systems, Including Launch Vehicles L 

Ground, Army L 

Ground, Navy L 

Ground, Air Force L 

Le applicazioni 

A: Applicable 
L: Limited as specified in the individual sections of the standard 
S: Procuring activity must specify in procurement documentation 



• MIL-STD-461G 5.6.1 
– This requirement is applicable from 10kHz 

to 40GHz for the antenna ports of 
transmitters, receivers, and amplifiers. The 
requirement is not applicable to equipment 
designed with antennas permanently 
mounted to the EUT. The transmit mode 
portion of this requirement is not applicable 
within the bandwidth of the EUT 
transmitted signal or within ±5 percent of 
the fundamental frequency, whichever is 
larger. 

CE106 applicability 



• MIL-STD-461G 5.4.1 

– For Navy shipboard applications with 
peak transmitter power greater than 1 
kW, the 5% frequency exclusion will be 
increased by an additional 0.1% of the 
fundamental frequency for each dB 
above 1 kW of peak power. 

– 𝐹𝐸 = ±𝑓 ∙ (0.05 + 0.001
𝑑𝐵 ) ∙ (𝑃𝑡𝑃𝑘 − 60 𝑑𝐵𝑚 ) 

CE106 applicability 



• MIL-STD-461G 5.4.1 

– Depending on the operating frequency 
range of the EUT, the start frequency of 
the test is as follows:  

 

CE106 applicability 

EUT Operating Frequency Range Start Frequency of Test 

10kHz..3MHz 10kHz 

3MHz..300MHz 100kHz 

300MHz..3GHz 1MHz 

3GHz..40GHz 10MHz 



• MIL-STD-461G 5.4.1 
– The equipment will be tested to an upper 

frequency limit based on the highest frequency 
generated or received by the EUT. 
• For systems with the frequencies generated or 

received less than 1 GHz, the upper frequency limit 
will be 20 times the highest frequency or 18 GHz 
whichever is greater. 

• For systems with frequencies generated or received 
greater than or equal to 1 GHz, the upper frequency 
limit will be 10 times the highest frequency or 40 
GHz whichever is less. 

• For equipment using waveguide, the requirement 
does not apply below eight-tenths of the waveguide's 
cutoff frequency. 

CE106 applicability 



• 5.6.2 – CE106 limits 
– Receivers: 34dBV 
– Transmitters and amplifiers (stand-by mode): 34dBV 
– Transmitters and amplifiers (transmit mode): 

Harmonics, except the second and third, and all other 
spurious emissions shall be at least 80dB down from the 
level at the fundamental. The second and third 
harmonics shall be suppressed to a level of -20dBm or 
80dB below the fundamental, whichever requires less 
suppression. For Navy shipboard applications, the 
second and third harmonics will be suppressed to a level 
of -20dBm and all other harmonics and spurious 
emissions shall be suppressed to -40dBm, except if the 
duty cycle of the emissions are less than 0.2%, then the 
limit may be relaxed to 0dBm. 

Limiti 



• CE101 vs. 

– CISPR 13 

– IEC 61244-1A 

MIL-STD-461E-EPS 



 

MIL-STD-461E-EPS:2001 



• 6.3.1.4 Conclusion 
– CE106 methods and limits are based upon operating in a 50 

ohm system. CISPR-13 is based upon a 75Ohm system. 
Therefore when testing a military 50Ohm system a correction 
factor of L50 = L75 + 10 log(50/75) must be added to all 
limits in the CISPR-13 document. Additionally, CISPR-13 uses 
different limits depending on what type of receiver is being 
tested. For this comparison the most stringent limits, with 
correction factor already applied, were used (see Table 6.3-3). 

– The CISPR-13 method could be utilized for testing military and 
commercial equipments, being procured for the military, if 
appropriately expanded frequency ranges and associated limit 
corrections are specified by the procuring activity (12dB 
assuming the limits for television receivers are utilized). This 
would provide a known level of control for harmonic and 
spurious output from receivers, and transmitters in stand-by 
mode. 

MIL-STD-461E-EPS:2001 



• 6.3.2.4 Conclusion 
– Equipment produced in accordance with 

IEC 61244-2 requirements, as for that 
produced in accordance with CISPR 13 
requirements, can be utilized for military 
purposes only where the application 
permits relaxation of the frequency range 
and limits. 

– IEC 61244-2 is complementary to CISPR 13 
in that it covers transmitters operating in 
the transmit mode. 

MIL-STD-461E-EPS:2001 



• 5.4.3.2: Test equipment 

– Measurement receiver 

– Attenuator 50Ohm 

– Rejection networks 

– Directional couplers 

– Dummy loads 50Ohm 

– Signal generators 

– Data recording device 

MIL-STD-461G 



• 5.6.3.4.1 - Transmit mode for 
transmitters and amplifiers 

– Applicare un livello di segnale noto a 
una frequenza fondamentale f0 

– Verificare che i dati registrati rientrino 
nel range ±3dB del livello iniettato 

– Ripetere sulle frequenze iniziali e finali 
del range di prova 

 

Integrity check 



• 5.6.3.4.1 - Transmit mode for 
transmitters and amplifiers 

– Applicare il massimo segnale a f0 e 
registrare la potenza misurata e la 
bandwidth del ricevitore di misura 

– Inserire il rejection network, laddove 
applicabile 

– Scansire sulla banda e registrare i livelli 
di armoniche ed emissioni spurie 

Measurement 



• 5.6.3.4.1 – Receivers and stand-by 
mode for transmitters and amplifiers 

– Applicare un livello di segnale 6dB sotto 
al limite applicabile a una frequenza 
fondamentale f0 

– Verificare che i dati registrati rientrino 
nel range ±3dB del livello iniettato 

– Ripetere sulle frequenze iniziali e finali 
del range di prova 

 

Integrity check 



• 5.6.3.4.1 - Receivers and stand-by 
mode for transmitters and amplifiers 

– Sintonizzare l’EUT alla frequenza di 
prova desiderata 

– Scansire sul range di frequenze con la 
bandwidth e il tempo minimo richiesto 
in Table II 

Measurement 



Measurement setup 



Measurement setup 

 



• A.5.6 

– Verifica di emissioni dovute a 
interferenza irradiata dall’antenna 
associata al provino 

– Fig. CE106-1 è usata per trasmettitori a 
bassa potenza, l’attenuatore (20dB 
tipici) protegge da sovraccarichi e il 
rejection network è posto alla frequenza 
fondamentale del provino 

MIL-STD-461G 



• A.5.6 

– Fig. CE106-2 è usata per trasmettitori a 
media ed alta 

– Fig. CE106-3 è usata per stand-by mode 
e l’attenuatore (10dB tipici) serve per 
ridurre VSWR ed avere misure più 
accurate 

MIL-STD-461G 



• A.5.4 

– Army aircraft: l’EUT non deve influire 
sulla power quality 

– I limiti sono basati sulla corrente 
ammissibile su un’impedenza da 1Ohm 
in relazione alle specifiche di distorsione 
di MIL-STD-704 

– I limiti comprendono un margine di 
20dB per considerare contributi multipli 

MIL-STD-461G 



• Conducted emissions 

• Power leads 

• Eliminata da MIL-STD-461D poiché 
già in MIL-STD-704 5.2.3.2.1 e in 
MIL-E-6051 3.2.7 

CE07 

Definizione Range di frequenze Norme 

CE07 Spikes, time domain -461,B -461C 




