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1 Introduction

1.1 Problem Statement

In the SATA Logo activities, a recommendation has been proposed to reduce the number of
tests. The following proposal will change the Tx AC Common Mode Voltage testing required for
Geng3, in the frequency-domain, to the time domain technique used for Gen2.

The current SATA specification (revision 3.1) Gen3 requires a frequency-domain technique for
measuring the 'Tx AC Common Mode Voltage' parameter, or equivalent. The SATA Logo testing
has proven that the Genl/2 testing of this parameter, using the time-domain technique on a real-
time scope, has been sufficient to prove pass/fail conditions of this quantity. The additional
complication of a frequency domain technique is not required to effectively accomplish this
measurement.

Additionally, the current 3.1 specification has the Gen3 definition of Tx AC Common Mode
Voltage as an emissions requirement. This proposal changes all references for Gen3 to catch
generated CMV, as was intended for Gen2.

Genli is presently not measured for Tx AC Common Mode Voltage because of the possibility of
DC coupling on legacy products.

Also, the Logo test data has shown that the Gen3 minimum for this parameter needs to be
increased to reflect additional losses and noise at 6 Gbps.

1.2 Solution Summary

Even though the Gen3 technique allows a time-domain equivalent test, the Logo testing will be
simplified by doing both Gen3 and Gen2 with a singular, time-domain technique, eliminating a
test equipment requirement for the frequency-domain test.

This can be accomplished by changing the current Gen3, frequency-domain measuring technique
to the time-domain technique, as used for Gen2 testing.

The wording in section 7.2.2.3.5 was found to be incorrect with regard to ampitude vs. peak-to-
peak, and will be changedto peak-to-peak, as shown below.

Because of Gen3, higher frequency sensitivities occur during common mode testing, the HFTP
pattern is added to section 7.4.22. Additional rewording was deemed necessary to bring this
section up to date, in relation to current test results and Gen3 needs.

During the process of discussing this ECN, it was found that the Gen2 Tx AC Common Mode
Voltage' parameter was meant to be a susceptibility requirement that needed to be changed to a
generated Tx CMV limit requirement. The Gen3 requirement is also a generated Tx CMV limit
requirement. The intention is for all Tx AC Common Mode Voltage requirements to use a time
domain measurement technique and check for a maximum of common mode wltage being
generated by transmitters.



2 Technical Specification Changes

The changes marked in red, underline or strike-through, shall be incorporated in the following
section/s, as shown. Notes shown in italic are meant as instructions for these changes.

2.1 Transmitted Signal Requirement Changes

Delete the following section of Table 37 shown as crossed out in red below. This eliminates the
previous test at Gen3 that was intended to catch EMI, which has since been determined tobe an

unnecessary requirement in the specification.

Table 37 — Transmitted Signal Requirements

Electrical Specification
Detail Measurement
Parameter Units | Limit = E N E, @ Cross-Ref | Cross-Ref
@ 5 o 5 ] Section Section
0] @ o 3 (v}
o 3 GHz |
Vem acTx: \T - - /26/—/
TX AC Common | 4BMY | Max 72236 7.4.22
Mode Voltage (rms) 6GHzl — - T —s——|
—— Max | —

Additionally, in Table 37 below, add a line for the Gen3i parameter, with differennt references to
the text containing the additional requirement of using HFTP during the test, which is different
from the Gen2 text section.

ch,acTX;
TX AC Common | mVp-p | Max - 50 -

Mode Voltage

7.2235 74.21

ch,acTX;
TX AC Common | mVp-p | Max - - 120 7.22.36 7.422

Mode Voltage I I

2.2 UHost Transmitted Signal Requirement Changes

Change the Gen3U parametric value to the following entry in Table 38, as shown in the red
changes below. Eliminate the 7.2.2.3.5 and 7.4.21 Gen2 references. The 7.2.2.3.6 and 7.4.22
references remain, although those sections will change to show a time domain measurement
rather than a frequency domain measurement.

Table 38 — UHost Transmitted Signal Requirements

Electrical Specification Detail Cross-| Measurement
Parameter ' Units | Limit 3 Ref Section Cross-Ref
Gen1u Gen2u Gen3u 23 Section >*

ch,acTX- TXAC 75986 7424
Common Mode | mVp-p| Max 100 100 120 72238 7422
Voltage e o




2.3 TXAC Common Mode Voltage - Text Section Changes
Add Genlu, Gen2u, Gen3i and Gen3u to the header text as shown in red.

References to 'sinusoidal' are changed to 'peak-to-peak' to more accurately represent how the
actual test is performed and evaluated. Gen2i and Gen2m were originally shown as a
'susceptibility’ test. It has since been noted that this was an error and will be changed to deal with
generated CMV. Section 7.2.2.3.5 is being changed to require a measurement of any generated
Tx Common Mode Voaltage.

References to any susceptibility requirement for Gen2u are being removed, as it is intended to be
measured as generated CMV for USM requirements. (See strikeout in Table 38 above.)

7.2.2.3.5TX AC Common Mode Voltage (Gen2i, Gen2m)
Maximum sinuseidal peak-to-peak amplitude of common mode signal measured at the transmitter
connector.

Add the paragraph below, from section 7.2.2.3.6, to further define the need to limit maximum
amplitude during this test.

The Transmitter shall not deliver more output voltage than that specified in Table 37 and Table 38
using the common mode wltage measuring technique defined in section 7.4.21.

7.2.2.3.6 TX AC Common Mode Voltage (Genlu, Gen2u, Geng3i, Gen3u)

Maximum sinuseidal-peak-to-peak amplitude of common mode signal measured at the transmitter
connector.

Cross reference error corrected: Table 41 should be Table 38.

The Transmitter shall not deliver more output wltage than that specified in Table 37 and Table
4138 using the common mode wltage measuring technique defined in section 7.4.22.

Replace the following section with the new text below it, as shown in red. Add Genlu and Gen2u
to the header.

7.4.22 TX AC Common Mode Voltage (Genlu, Gen2u, Gen3i, Gen3u)

This parameter is a measure of common mode noise other than the CM spikes during transitions
due to TX+/TX- mismatch and skews which are limited by the rise/fall mismatch and other
requirements. Measurement of this parameter is achieved by transmitting through a mated



connector into a Lab-Load such as shown in Figure 163. The transmitter shall use an MFTP
(mid-frequency test pattern) and an HFTP (high frequency test pattern) during a data transfer
only, not involving OOB transmissions. The measurement instrument may be a HBW'S or other
instrument. The measurement bandwidth shall be limited on the low end at 200 MHz and on the
high end at 3 * bitrate/2 (third hammonic), using first order filters. Separate channels shall be used
for TX+ and TX- and the common mode is (TX+ + TX-) / 2. The peak-to-peak wltage of the AC
Common Mode Voltage and shall remain below the specified limit.
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