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Overview R

Rise/Fall Measurements — should we perform with D24.3 instead
of D10.27?

Transmitter device characteristics for trained devices should
mention RJ and TJ specs to include the JTF.

Incorrect S parameter graphs vs. Table
Even though it says “Not to scale” the curve should fit
Comparison with the reference models also have this issue.

Specify clearly that jitter tolerance test for trained receivers must
be done without SSC

Could be a cause of confusion
The SJ curve accounts for it
Other miscellaneous corrections
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Rise/Fall Measurement Pattern gnabing comectuty

Currently D10.2 is specified (1010...)

This may not allow the data to settle
Will change the 20%-80% reference

D24.3 should be sufficient as this iIs measured near-
end

Tables 57, 59, and 63 should be changed

Table 59 — Transmitter device signal output characteristics for trained 1.5 Gbps, 3 Gbps, and 6 Gbps

atIT and CT
Signal characteristic Units Minimum Nominal Maximum
Rise/fall time © Ul 025 ©
© Risaffall times are measurad from 20 % to 80 % of the transition with a repeating-Sesrtai=natiem
(.0, DAE3orB24.5)(se2 table 241 10.2.9.2) on the physical link. 0011b

D24.3
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Trained Transmitter vs. JTF

There i1s no mention that the JTF has to be used for
the latest TJ and TJ-DDJ specs in Table 59

Table 59 — Transmitter device signal output characteristics for trained 1.5 Gbps, 3 Gbps, and & Gbps

at ITand CT
Signal characteristic Units Minimum Nominal Maximum
RJ & | Ul 015 &
T) &N Ul 025 °©
TJ-DDJ & ° i] 025 °
| The measurement shall nclude the effects of the JTF (se8 5732
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Incorrect S parameter Graphs Enobing conmectuy Emposneing Pach

The graphs of the S-parameters Spec. have incorrect
high-frequency asymptote for S-,,, parameter

Figures 131, 133, 136 and 138

Furthermore, the paragraph before Figure 133 refers
to the wrong figure.

Table 61 — Maximum limits for S-parameters at IT, or CT,

c c [+ c . c c
Characteristic * © @ | 8 | (@8 | (@B decade) | (M | e
Socal 60 | 50 0 133 100 5.0
Sppzl 0 | 79 133 100 6.0
[Scoo:zl -26 127 -10 133 100 5.0

# For S-parameter measurements, the transmitter device under test shall transmit a repeating 0011b or

1100k pattern (e.g., D24 3)ises table 241 In 10.2.9.2). The amplitude applied by the test equipment
shall be less than -4.4 dBm {190 mY zero to peak) per port. See D94 2.

B 185004l is not specified.

& Seefigure 57 in 5.2 for definitions of L, N, H, 3, Tyn, and Tz,
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Incorrect S parameter Graphs

Figws the S-parameters of the reference transmitter device termination model.
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Mote: graph is not to scale

Fig Reference transmitter device termination S-parameters
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without SSC RS

Nowhere does it say to run it with SSC, but it could be
confusing
| suggest to explain the rationale to do so at the same
time
Although it is specified in 5.7.3.5, 5.7.5.5 and 5.7.5.6, |
also suggest to say that section 5.7.5.7.4 only applies
to trained receivers
Specifying that the JTF shall not be applied to the SJ

does not hurt (as a contrast to Tx RJ). But this could be
seen as superfluous.



Specify to run the trained JT tests PMIC

without SSC

h.7.5.7.4.1 Stressed receiver device jitter toleranc t overvi
at supports trai edel.g ggs%ggs or E’éﬁs
A receiver device'shall pass the stressed receiver device jitter tolerance test described in this subclausse. The

receiver device under test shall have a BER that is less than 107" with a confidence level of 95 % when
subjected to the additional 5J defined in 5.7.5.7.4 4. The BER is computed on the raw bit stream before 8b10b

decoding.

Note that the jitter tolerance test shall be done without any SSC in the input data. A more
stringent SJ profile has to be applied to receivers that support SSC.

Table 74 — Stressed receiver device jitter tolerance test characteristics

Characteristic Units Minimum | Nominal | Maximum | Reference

T3l & a Ul See figure 141 and figure 142 5.05.744

4 The calibration of the SJ shall be done without the
JTF.
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definitions

Figures 127, 128 and 129 have no specification for trained
Interconnects

This is a consequence of WDP now being used

Should we keep the paragraphs that refer to simulations
since there is no spec for X1, X2, Z1 nor Z2 in these cases?

The idea after specifying WDP is that this method could still be
used even if no software to perform this was suggested, but
now even the specs. have disappeared from the tables.

5.7.3.4 was fixed, 5.7.3.3 partly fixed from reuv. f.
5.7.3.1:

5.7.3.3 (was partly fixed already from rev. f)
5.7.3.3 Transmitter device eye mask for untrained 1.5 Ghps and 3 Gbps

Figure 127 describes the eye mask used for testing the signal output of the transmitter device at IT, CT, 47—
-and-CH for untrained 1.5 Ghps and 3 Ghps (see table 5Fr-54-4and table 53 In 5.7.4.5) and OOB signals
(seefable 64 in5.74.7).
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untrained jitter tolerance

- Note d in Table 67 should specify using the JTF when
SSC is supported

- Also appliesto 5.7.3.5

I i

© SSC shall El:ne enabled if supported by the receiver device. S5C shall not be enabled if the receiver
device does not support S5SC. The 33C type should be the same as that applied 10 the receiver device
during normal operation. Multiple tests may be required depending on if the receiver device supports

~ being attached to SATA or supports SSC. Jitter setup shall be performed prior to application of 35C.

® The value for X1 shall be half the value given for TJ in table 68. When S5C is disabled, the test or
analysis shall include the effects of a single pole high-pass frequency-weighting function that
prngressweh.' a"[e nuates jitter at ECI dE-.fdecade ,Jelﬂw a ﬁequency Df [f,: aud f 1 ﬁﬁ?]

- —_— . N

When SSC is supported, the JTF should be used.
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untrained jitter tolerance

Should Table 69 (and 5.7.3.5) specify that the calibration of the
DJ and TJ be done without SSC (and with JTF or other filter?)

Currently only at the end of note c in Table 67.

I i

® Z3C shall be enabled if supported by the receiver device. SSC shall not be enabled if the receiver
device does not support S5C. The 35C type should be the same as that applied 0 the receiver device
during normal operation. Multiple tests may be required depending on if the receiver device supports
~ being attached to SATA or supports S5C. Jitter setup shall be performed prior to application of S5C.
Table 69 — Receiver device jitter tolerance for untrained 1.5 Gbps and 3 Gbhps at IR and CR

Untrained
Signal characteristic Units
1.5 Ghps 3 Gbps
Applied sinusoidal jitter (SJ) from f_to fo, ® Ul 0.10 = 010 '
Deterministic jitter (DJ) & © ul 0.35 9 p.ash
Total jitter (TJ) & & d Ul 0.65

2 The jitter values given are normative for a combination of applied SJ, DJ, and T.J that receiver devices
shall be able to tolerate without exceeding the required BER (see 5.5.1). Receiver devices shall tolerate
applied 3J of progressively greater amplitude at lower frequencies than f_, according to figure 135, with
the same OJ and RJ levels as were used from f_ to f5,.

B Al D and TJ values are level 1 (see MJSQ).

© The DJ and TJ values in this table apply to jitter measured as described in 5.7.3.4. Values for DJ and TJ
shall be calculated from the CDF for the jitter population using the calculation of level 1 jitter compliance
levels method in MJSCL

® Mo value is given for RJ. For compliznce with this standard, the actual RJ amplitude shall be the value

that brings T.J to the stated value at a probability of 1072 The additional 0.1 Ul of applied 5J is added to

ensure the receiver device has sufficient operating margin in the presence of external interference.

Applied sinusoidal swept frequency for 1.5 Ghps: 800 kHz to 5 MHz.

Applied sinusoidal swept frequency for 3 Gbps: 1 800 kHz to 7.5 MHz.

The measurement bandwidth for 1.5 Gbps shall be 800 kHz to 750 MHz.

The measurement bandwidth for 3 Ghps shall be 1 800 kHz to 1 500 MHz.

- T
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Miscellaneous: Reference Receiver

- Par. 5.7.5.7.3 does not apply to TX compliance
- now WDP

5.7.5.7.3 Reference receiver device characteristics

The reference receiver device is a set of parameters defining the electrical performance characteristics of a
receiver device used in simulation fo:

f

) determine compliance of a T«Rx connection (see 5.5.5).
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Miscellaneous: fc rounding

Tables 70 and 75 should round the fc spec.
Really this is fbaud/1666.666...

Inconsistent with other specs. of 900 kHz and 1800 kHz (e.qg.
notes in table 69)

Table 73 — fine Tor fnaxe @Nd Ty, for trainedA.S GbpsN Gbps, and & Gbps without S5C support

Physical link rate | ., [ fe V - from
1.5 Ghps 60 kHz £80.82 kHz h o MHz 1.5 GHz
3 Ghps 120 kHz 1799 64 kHz 7.5 MHz 3 GHz
6 Ghps 240 kHz 3590 28 kHz } 15 MHz g GHz

NN
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reference to SASWDP procedure

- Par. 5.7.5.7.4.2 has a broken reference to WDP procedure
- Either write a new 5.7.5.7.4.3, or refer to 5.7.4.6.2

- Also WDP is defined as a range

The captured waveform shall be processed as described in secion 5.7.5.7 4 3 toYetermine the WDF. An I5]
generator suitable far this test shall have:
a) aWwbDr m afqu in table 74; and

D) an |Sppo¢| comparable to that of the reference transmitter test load (see 56.5).

EL‘-]IH source calibration
A coupling mechanism is used to inject representative crosstalk to the receiver device under test at the IR or

CR. The center frequency of the crosstalk source shall be frequency offset from the pattern generator o
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Miscellaneous: fbaud vs. fnom & typo

. Both f
o f

om and f.. 4 are used throughout the spec.
baug IS More-or-less defined in 3.1.18, but not f
- Should standardize to f, 4

nom

- Table 82 typo

Table 82 — Expander device center-spreading tolerance buffer

Physical link rate | Minimum buffer size
o Ghps 14 dwords
3 Ghps 8 dwords
1.5 Ghps 4 dwords

MOTE 35 - The minimum buffer size is bazed on the number of dwords that may tranamitted during half of the
longest allowed SSC modulation period {i.e., half of the period indicated by 20 kHz) at the maximum physical
link rate (i.e., +2 400 ppm) minus the number that may be transmitted at the minimum physical link rate (i.e.,
-2 200 ppm). This accounts for forawarding dwords in a connection that originated from a phy compliant with
previous versions of this standard (i.e_, a ghy with an 32C modulation type of no-zpreading and inserting
delstable pimitives at a rate supporting only the long-term frequency stability).
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Miscellaneous: BER definition Cr——

- There should be a general paragraph that says that all BERs are
to be measured on the raw data, before the 8b10b decoding

- This is specified in 5.7.5.7.4.1, but should be in 3.1.21
- Then it could be removed from 5.7.5.7.4.1, or left as is

5.7.5.7.4.1 Stressed receiver device jitter tolerance test overview

A receiver device shall pass the stressed receiver device jitter tolerance test described in this subclauss. The
receiver device under test shall have a BER that is less than 1072 with a confidence level of 35 % when

subjected to the additional 5J defined in 5.7.5.7.4 4. The BER is computed on the raw bit stream before 8b10b
decoding.

3.1.21 bit error ratio (BER): The number of logical bits output from a receiver circuit that differ from the
comect transmitted logical bits, divided by the number of transmitted logical bits. The BER 15 usually

expressed as a coefficient and a power of 10 (2.Q., 2|Em::ne-::u5 bits out of 100 000 bits transmitted is
expressed as 2 out of 10° or 2 = 10°9). See MJSQ.

Unless otherwise noted, the BER is always computed on the raw bit stream, before the
8b10b decoding.



