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« |EC / EN 61000-4-6 150 kHz - 80 MHz (230 MHz)
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IEC / EN 61000-4-6 CDN, BCIFEE.. EMEER
1S011452-4 BCI-3& E
MIL-STD-461G BCI-3& &
RTCA DO-160C BCI-3& &
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Line type Examples CDN - type
Power supply (AC and DC) and AC mains CDN - Mx
earth connection DC in industrial installations
Earth connection
Screened cables Coaxial cables CDN - Sx
cables used for LAN and USB
connections
cables for audio systems
Unscreened balanced lines ISDN lines CDN - Tx
telephone lines
Unscreened unbalanced lines Any line not belonging to other CDN — Afx or CDN - Mx
groups
IN port

/
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AEport N e EUT port
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IEC 2627/13

CDN-M3, C, (typical) = 10 nF, C: (typical) = 47 nF, R = 300 Q, L > 280 uH at 150 kHz
CDN-M2, ¢, (typical) = 10 nF, C; (typical) =47 nF, R = 200 Q, L > 280 uH at 150 kHz
CDN:=M1, C, (typical) = 22 nF, C; (typical) =47 nF, R = 100 Q, L > 280 uH at 150 kHz

Figure D.2 — Example of simplified diagram for the circuit of CDN-M1/-M2/-M3
used with unscreened supply (mains) lines (see 6.2.2.2) RYITH
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IEC 61000-4-6PHHT

«IEC/EN 61000-4-63M[ AL f S 904 St w7 A= 1 FL G 35 | e 9 FERE 318
- I BB X A B A AU

R A I SR I TCIR R R L. SR T ISR, RBGERE R AL TR A
(X /4 AR &M 55 | BT A 1500.
-G, RS A R A 2R SORR AR 1R A R AR AT R Ha 4 (=LA 150 BRIBHILAS R Fro ) K
2%) Q HARBHAT,

- CONAHBHEPEAS : 100Q
«550Q 155 IHFEHT: 1500
- ARAIT RN BE A B R s DERE AN
- EINT — N6 dBEENAY, LAKGE CDN G [ §Y UTAL

Frequency band
Parameter 150 kHz — 24 MHz 24 MHz — 80 MHz 80 MHz — 230 MHz
| Common mode impedance | 150Q0+£200 150Q+600Q/-450Q 150 Q + 60 Q
Frequency band
Parameter 150 kHz — 24 MHz 24 MHz — 80 MHz a0 MHz — 230 MHz
Voltage division ratio 95dB + 1dB 95dB + 1dB 95dB+3dB/-2dB
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RF — POWER AMPLIFIER

ATTENUATOR
RF -6 dB
SIGNAL SOURCE OUT
RF EUT
CDMN
AE EUT
100 mm

| V| insulating suport
CDN bonded to ground plane

to power supply

I R AR 5 150 M EUT S 1 330 L1 T i HLU

Level Voltage level (e.m.f.)
Uo [V] Uo [dBuV]
1 1 120
2 3 129.5
3 10 140
X Special
* "% can be any level, above_ below or in between the others. The level has to be specified in the dedicated equipment specification
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IEC 61000-4-61 55252

ﬁ;ﬂﬂiﬁiﬁ%, 255 A1 KHZIE5Z 1 780% M8 EE i), DIMSAUL SEBR i r o A R IE 2
Nz

3 3
Umaximum rms
2 2 s S 3 | 511 11§ Qe
U
A s
; e i _ 2" -
& &
) 0 S 0
-1 -1
i
-2 -2
Y
=3 -3
a - Unmodulated RF signal b - Modulated RF - signal 80 % AM
Upp=282V Upp=509V
Ums=1,00V Ums=1,12V

Umaximum rms = 1,80 V

Consequently, the level of the modulated signal must be 5.1 dB higher than the test levels specified by the
standard. The insertion loss of a typical CDN is approximately 10 dB from RF input to the output of a 150
Ohm to 50 Ohm adapter at the EUT port. Adding a 6dB attenuator to improve matching of the RF power
amplifiers would require following amplifier output power:

Level | unmodulated | modulated | unmodulated RF modulated RF power | Including 6 dB
rms voltage | rms voltage | power attenuator

1 1V 1.8V 6 mW /7.6 dBm 19 mW /12.7 dBm 74 mW /18.7 dBm

2 3V 54V 50 mW /17 dBm 204 mW/23.1dBm | 0.8 W/29.1dBm

3 10V 18V 0.55W/27.4dBm | 1.8 W/32.5dBm 7.1 W/38.5dBm
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IEC 61000-4-671: 7
LR, HEENG R ACT U EUTS 1 PR R . AT 0 PR AS TT A3 A fit

BEFTS0WIR 211 S0RK IR HY e, PSR LA A REIABITFI HEL e o PRI, ARSI R4S Y HaL
ST N A BT RUE A1/ 6. AEXSEE R, A RS EO T FE {155 dB.

EN 61000-4-6 calibration set up using EMCview PRO

Tekbox
Modulated Amplifier

/‘ L | B s

2 3
\ \ Tekbox CDN / |
PR f Py
7
L l/

1) 50 O {enmination 2) 150 ©Ohm bo 50 Ohm adapter 3) CON adapler paned 4) CON 5) 6 dB aRenuabor 6) 30 g8 ) G

N3 10V 150094 H FET-Q 22500 -> 10/6=1.66V=17.4 dBmZHT {38 A AL FH M.
H°F: 17.4 dBm-30 dB=-12.6 dBm

vt S AR 2

CDNH A AFEAEAE 150 WK IREITE P g 8 By HE B 1) AT
P=U0/6[dBm]|+CDNHfi Afi#E+6 dB (FElHigs) +5.1dB (80%AM RMS) =
=17.4 dBm+10 dB+6 dB+5.1 dB=38.5 dBm
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IEC 61000-4-61% 1
i HEMCview X HECDNIZ &

File Device Setup Mode About

TEKBO><
nnnnnnnnnnnnnnnn
ity Test Setup Calibrati
B Value
Value [ Calibrate ] 4 Calibration none
Freq Start[Hz] 150000 3 Freq Start Sweep[Hz] 150000
Freq Stop[Hz] 80000000 — Freq Stop Sweep[Hz] 80000000
Freq Step(%) 50 Abort Calibration Freq Step Sweep[%] 1
Calibration Level [dBm]  -7.45 Dwell Time Sweep(s] 1
Freq Single[Hz] 150000
ve Calibration File Mode sweep
Current Probe
Gt Sxip @l [ > H n H L H —> | 160N Pause

EN 61000-4-6 CDN | EN 61000-4-6 BCI | 150 114524 . Enable monitoring clamp

Levellnb] 2 Required RF power[dBm][W] Freq: | Modulation=AM

3855dBm = 716 W

Tekbox
Modulated Amplifier

clear
Spectrum Analyzer

TBMDAS

~ 3438
RF-in
Tekbox CON

U dB
%@ P € Tt w —
Calibration Level[dBm] TG:
. as |

-7.45

HIR:
1R E GG E HiH .

2 PG R TGHF LMEB i B PR FHE

3 BRI JE T i R R SO
4 THIR T HE

5. PRAFARE SO < .
~ I T E
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File Device Setup Mode About

TEKBOXX
uuuuuuuuuuuuuuuu
ity Test Setup Calil i ~Immunity
- 1 |Va|ue
z alue [ Glbps ] ___ Calibration testLicl N
Freq Start[Hz] 150000 Freq Start Sweep[Hz] none
Freq Stop[Hz] 80000000 Aoort Catiorati Freq Stop Sweep[Hz]
__al ration
Freg SteP %] 50 2 Freq Step Sweep[%)] 1
Calibration Level [dBm] -7.45 Dwell Time Sweepls] 1
Freq Single[Hz] 150000
Mode sweep
Current Probe none
 Calibration Setup Calc :# > H " H - H —> || 176 0N Pause
EN 61000-4-6 CON | EN 61000-4-6 BCI | 150 11452-4 & B AR Q2T
Level” "~ N o T : Fomms

! Modulation=AM

= Test setup

Tekbox
Modulated Amplifier

)|
)

Spectrum Analyzer EMCview PR(_)

AE or

I POWER Tekbox CDN |
SUPPLY AE-side EUT-side

1 RSO
2IEF S
3. A BT EE I
4 EEUTIT A
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IEC 61000-4-61%1f
ffi FHEMCview R EMHLHE OBk (EMER) & &

EMCview Immunity

File Device Setup Mode About

TEKBOX
BIGITAL SoLUTIONS
ity Test Setup Calil
- P: ‘Value
I Value [ Calibrate ] Calibration test1.ic| v
Freq Start[Hz) 150000 Freq Start Sweep[Hz] 150000
Freq Stop[Hz] 80000000 - Freq Stop Sweep[Hz] 80000000
Freq Step([%] 50 Abort Calibration Freq Step Sweepl%] 1
Calibration Level [dBm]  -27.45 Dwell Time Sweepls] 1
Freq Single[Hz] 150000
Save Calibration File Mode sweep
Current Probe none
~Cali Setup G [ > H n H m H —> | TGONPause
EN 61000-4-6 CDN | EN 61000-4-6 BCI ]|so 114524} € | Enable monitoring clamp
. - Modulation=AM
N Required RF power[dBmI(W] Freq: -
2455 dBm = 028 W

Tekbox

Modulated Amplifier -
Spectrum Analyzer

TBMDAS - l l
TG RFIN,

w3

Calibration Level[dBm]

16

A5 CONREMF B 5 R TBCHE B R
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File Device Setup Mode About

T

Current Probe

TEKBOX
nnnnnnnnnnnnnnnn
ity Test Setup Calibrati
- P; ‘Value
F Value [ Calibrate ] Calibration test1.ic| v
Freq Start[Hz] 150000 Freq Start Sweep[Hz] 150000
Freq Stop[Hz] 80000000 - Freq Stop Sweep[Hz] 80000000
Freq Step[%] 50 dCciicalbation Freq Step Sweep[%] 1
Calibration Level [dBm]  -27.45 Dwell Time Sweepls] 1
Freq Single[Hz] 150000
Save Calibration File Mode sweep

none

_cali

Setup C:

Lev

e

EN 61000-4-6 CDN | EN 61000-4-6 BCI ]ISD 114524}

DODNE

BCI Probe

AE or

POWER -

Tekbox

Modulated Amplifier

SUPPLY

EUT

= __

Spectrum Analyzer

D TG RFIN

I CONIRE H 15 B AH R 77 AT OO BE A

EMCview PRO ave

| TG ON Pause
|| Enable monitoring clamp
|| Modulation=AM
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[SO 11452-4, MIL-STD-461G, RTCA-DO-160C
ISO 11452-4. MIL-STD-461G. RTCA-DO-160CHI E T A IR S17K
NSO 11452-4

IS0 11452-4 specifies BCI severity test levels as displayed in Table 2 and Figure 2:

..I..
Frequency band | Test level | [mA] Testlevel Il Test level Il Test level VI Test level V
[MHz] [mA] [mA] [mA] [mA]

1-3 60 x 100 x 150 x 200 x Specific values
f [MHz)/3 f [MHz)/3 [MHz)/3 f[MHz)/3 agreed between
the users of this

3-200 60 100 150 200 part of 1SO

11452
200 - 400 60 x 200/ 100 x 200/ 150 x 200/ 200 x 200/
F[MHz] F[MHz] F[MHz] F[MHz]

Tahle 2: BCI test severity levels

Current levels [mA]

200 A
-
= 50 M e
- -
100,00 /,»' 100
.—"J
r I~ Bo A
10,00
1,00 10,00 100,00
MHz
=—1ext levell [mA] ——nest level Il [mA] ———test lewed Il [ma] ——— st heved IV [Fm]

Figure 2: Current level test limits
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Tekbox
Modulated Amplifier

B WRE
Tekbox
Modulated Amplifier

BCl Probe —=
AE or
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[SO 11452-4, MIL-STD-461G, RTCA-DO-160C

R VEE M3

APE

Tekbox
Modulated Amplifier

@_ Spectrum Analyzer EMCview PRO
BCI Probe RF Current a
Monitoring A
Probe =
TG RFIN
- r—

%%%%IEEEWE)\H‘J Hifite EMCviewZHI TGRFLURFFRE
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