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Proposed Modified or Additional 
Specifications to Control EMI

• Differential to Common Mode 
Conversion (SDC11 & SDC22)
– Constrains CM voltage generated from 

differential signal
– Termed “Impedance Balance” in SATA spec

• TX Common Mode Voltage
– Convert from single RMS or peak voltage to 

a limit across frequency spectrum
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Proposed Format of Specs
Measured Value < max [ L, min [ H, N + 13.3 log10(F/3GHz) ] ]

100 MHz < F < 6 GHz
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H:  Max value (high 
frequency asymptote)

L:  Min value (low 
frequency asymptote)

N:  Value at Nyquist 
frequency (3 GHz)
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Class B Radiated Emissions Limits
(relative to 1uV/meter)

Radiated Emissions Limits

Frequenc
y (MHz)

Field 
Strength 
(microvolt
s/meter

Measured 
Distance 
(meters)

0.009-
0.490

2400/F(k
Hz)

300

0.490-
1.705

24000/F(
k Hz)

30

1.705-
30.0

30 30

30-88 100 3
88-216 150 3
216-960 200 3
Above 
960

500 3

30 100 40.0 20 35
88 100 40.0 2000 61.66
88 150 43.5

216 150 43.5
216 200 46.0
960 200 46.0
960 500 54.0

8500 500 54.0
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Mechanism for converting 
common mode noise into 

EMI is unknown, but EMI is 
assumed to be proportional 
to the noise that causes it.

Hence, limit curve for each 
parameter (in dB) should 
reasonably track these 

Radiated Emission limits.
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Formulas from SATA Spec
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Proposed SDC11, SDC22 Limit
(L = -26dB, N = -12.7dB)

TOLp 0.05 Cp: 0.94 pF
TOLn 0 Cn: 0.6 pF

Zo: 0.05 kOhm
-15

GHz S11 S22 SDC11
0.01 0.06 5E-002- 2.05+3. 2.43879 -32.24 -1.884952+1.884-8.88263 -60.51 -32.25
0.10 0.63 5E-002- 2.05+3. 2.41559 -30.84 -1.884952+1.884-8.88185 -40.51 -32.04
0.20 1.26 5E-002- 2.05+6. 2.34536 -28.21 -3.7699 2+3.769-3.55179 -34.50 -31.46
0.50 3.14 5E-002- 2.05+0. 1.85644 -22.02 -9.424772+9.424-2.21574 -26.54 -28.75
1.00 6.28 5E-002- 2.05+0. 1.47799 -16.39 -0.188492+0.188-8.80443 -20.55 -24.59
2.00 12.57 5E-002- 2.05+0. -6.14957 -10.74 -0.376992+0.376-3.43114 -14.65 -19.54
5.00 31.42 5E-002- 2.05+1. -0.34833 -4.39 -0.942472+0.942-0.1817 -7.41 -14.06

10.00 62.83 5E-002- 2.05+3. -0.68843 -1.57 -1.884952+1.884-0.4704 -3.28 -13.16

SATA TSATA RX
30 0.03 100 0 -15 150 0.15 -30 -30
88 0.088 100 0 -15 300 0.3 -30 -30
88 0.088 150 3.5 -11.5 300 0.3 -20 -30

216 0.216 150 3.5 -11.5 600 0.6 -20 -30
216 0.216 200 6 -9 600 0.6 -10 -20
960 0.96 200 6 -9 1200 1.2 -10 -20
960 0.96 500 14 -1 1200 1.2 -10 -10

8500 8.5 500 14 -1 2400 2.4 -10 -10
2400 2.4 -4 -4
5000 5 -4 -4
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Proposed TX CM Voltage Limit  
(L = 12.7 dBmV, N = 26 dBmV)
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