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4 To Compare the Sl performance of SFP+ cable assemblies with
HongLin raw cable against SFF 8431Rev4.1 standard.

4 Tested parameters included:
VMA Loss
dwDP
VCR
Differential Return Loss
Common Mode Reflection Coefficient
Differential Insertion Loss for informative
Differential Near End Crosstalk for informative
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4 \VMA Loss
4 All samples passed it.

4 dWDP
4 All samples passed it.

4 VVCR

4 All samples passed it.

4 Common mode reflection coefficient
4 All samples passed it.

4 Differential reflection coefficient
4 All samples passed it.
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Data tested summary

4 Summary of some data

Cable VMA (V) VMA Loss (dBe) |WDP dWDP (dBe) |VCR (dB) Skew 50% (ps)|Skew 10% (ps)
Spec. Max. 4.5 Max. 6.75 |Min. 32.5

30AWG 1m sample P1 0. 83202 1.2619 4. 4818 2.0818 40. 9055 19. 4336 29. 6493
30AWG 1m sample P2 0.83719 1.2102 4. 6631 2.2631 40. 9639 -3. 3537 —-12. 3122
28AWG 3m sample P1 0.71532 2. 5745 6. 3325 3.9325 36. 56 -3.4128 4.2418
28AWG 3m sample P2 0. 7155 2.H5746 6.3178 3.9178 36. 3975 —-14. 1069 -4, 1434
24AWG 7m sample P1 0. 60049 4. 0944 8.9217 6. 5217 34.5731 —-41. 7295 —-32. 128
24AWG 7m sample P2 0. 59807 4. 1316 9. 056 6. 656 34. 2887 —0. 41982 24. 1276
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Sample Description FC)

4 Passive SFP+ cable assemblies with HongLin raw cable were tested .
4 30AWG 1m sample (shown in figure 1).
4 28AWG 3m sample (shown in figure 2).
4 24AWG 7m sample (shown in figure 3).

4 Broadcom SFP 200 115882 0010G test board was used (shown in
figure 4).

Figure 1: 30AWG 1m sample  Figure 2: 28AWG 3m sample  Figure 3: 24AWG 7m sample Figure 4: Broadcom SFP+ Test Board
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SFP+ Requirements for passive cable assy’s F
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Table 37 10GSFP+Cu Cable Assembly Specifications at B’ and C’

Parameter - C’ {Cable Output) Symbol Conditions Min Target Max Uhnits
Single Ended Input and Output Voltage Tolerance -0.3 4.0 v
Output AC Common Mode Voltage Vem See 1 13.5 mV (RMS)
Difference Waveform Distortion Penalty dWDPc See2,9,FE4.1, E42 6.75 dBe
and D.14.2

VMA Loss L See 3,9, D7 FE44 4.5 dBe
VMA Loss to Crosstalk Ratio VCR See 1,D.7 ,E4.1, E4.4 32.5 dB

0.01-4.1 GHz See 5 dB
Differential Output/Input Reflection Coefficient * SDDxx

4.1-11.1 GHz See 6 dB
Common Mode Output/Input Reflection SCCxx 0.01-2.5 GHz See 10 dB
Coefficient 7

2.5-11.1 GHz See 11 dB
Parameter - B" (Input Test Conditions) Symbol Conditions Min Target Max Uhnits
Input AC Common Mode Voltage Vem See 1, D.15.1 12 mV (RMS)
Signal Rise and fall time Time Tritf See D6 34 ps
Crosstalk Source Rise/Fall time (20% to 80%) Tr, Tf See D6 34 ps
Crosstalk Source Amplitude Differential (p-p) 700 mV
WDP, See 8 2.4 dBe

1. When input common mode voltage is 12.0 mV RMS and when input rise and fall times are 34ps and the amplitude is the max amplitude
allowed by Table 12.

2. Defined with reference receiver with 14 T/2 spaced FFE taps and 5 T spaced DFE taps, see Appendix G.
3. VMA loss is the ratio of VMA measured at input and output, respectively.

. Reference differential impedance is 100 €. The dB value listed here are the same as dBe.

. Reflection Coefficient given by equation SDDxx(dB)= =-12 + 2*SQRT(f), with f in GHz.

. Reflection Coefficient given by equation SDDxx(dB)= =-6.3 + 13*logl0({/5.5), with fin GHz.
Common mode reference impedance is 25 £2. The dB value listed here are the same as dBe

. Adjust DDJ and/or DDPWS by adjusting pre-emphasis untill the target WDP; is achieved.

. With input test condition given by parameters B" given in this table.

10. Reflection coefficient given by equation SCC22(dB} < -12 + 2.8%f, with fin GHz.

11.Reflection coefficient given by equation SCC22(dB) < -5.2 + 0.08*f, with fin GHz

LN
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Equipment Used F%

4 Agilent Technologies N5230C PNA-L Network Analyzer
& Frequency Range: 300 kHz — 20 GHz

4 Calibration Used:

@ SOLT calibration from 5 MHz to 20 GHz with 4000 data points and
having an IF Bandwidth of 1 kHz

00000000

10110110110

Stock Photo taken from www.home.agilent.com
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=R 30AWG 1m sample
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30AWG 1m sample F
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Differential Insertion loss Differential Near-End Crosstalk
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mm PS8AWG 3m sample
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28AWG 3m sample F
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mm 2AAWG 7/m sample
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24AWG 7m sample
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Mini SAS HD Performance matrix

Mini SAS HD
Data Rate Raw Cable Description 6m 7m 7.5m 8m 9m
Honglin- 30 AWG
6Gb/s (SAS2.1) Honglin- 28 AWG
Honglin- 26 AWG v v |
Guess

Failed Sl testing
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Test fixture information FS,_:/

4 The board-side connectors were mounted on Mini SAS
HD test boards.

4 Test boards are made from Nelco 4k-13SI

Mini SAS HD Test Board
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Equipment Used FS,_:/)

4 Agilent Technologies N5230C PNA-L Network Analyzer
4 Frequency Range: 300 kHz — 20 GHz

4 Calibration Used:

4 SOLT calibration from 5 MHz to 20 GHz with 4000 data points and having an
IF Bandwidth of 1 kHz

0oEEE00ED

g
= - e
= =4

191101101 81

Stock Photo taken from www.home.agilent.com
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Test Procedures FS,_:/)

4 Frequency-domain Data
4 All frequency-domain data was taken with a SOLT calibration.

4 Attenuation of the 2x calibration trace was subtracted from the insertion loss
of each pair.

4 Time-domain Data

4 All time-domain data was taken in the Frequency-domain and transformed
into the Time-domain in MATLAB.

4 All time-domain data was taken with a SOLT calibration.

4 Risetime setup

An input risetime of 62ps (20-80%) was used to achieve an effective risetime of
70ps (20-80%).
Effective risetime is the measured risetime through a 2X calibration trace.

4 |Impedance measurements were plotted on both cable sides.
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SAS 2.1 Specification F
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5.5.2 TxRx connection general characteristics

Table 22 defines the TxRx connection general characteristics.

Table 22 — TxRx connection general characteristics

Characteristic 5 © Units Value

Differential impedance (nominal) ohm 100

Bulk cable or backplane:

Differential characteristic impedance 9 © | ohm | 100

Mated connectors:

Differential characteristic impedance ' | ohm | 100

Passive cable assembly and backplane:

Maximum propagation delay * ns 53
Minimum |Sggp4] for internal cable assemblies 9 " dB -6
Minimum |Sggz4| for extemnal cable assemblies and backplanes See 5.5

| Mini SAS 4x active cable assembly assembly:

Maximum propagation delay ns 133

Differential characteristic impedance ohm 100

Managed cable assembly:

Maximum propagation delay ! ns 510
' ohm 100

Differential characteristic impedance

& All measurements are made through mated connector pairs.

® The equivalent maximum TDR rise time from 20 % to 80 % shall be 70 ps. Filtering may be used to
obtain the equivalent rise time. The filter consists of the two-way launchireturn path of the test fixture, the
two-way launch/return path of the test cable, and the software or hardware filtering of the TDR scope.
The equivalent rise time is the rise time of the TDR scope output after application of all filter components.
When configuring software or hardware filters of the TDR scope to obtain the equivalent rise time,
filtering effects of test cables and test fixtures shall be included.

This ensures that STP flow control buffers (see SPL) do not overflow.

The impedance measurement identifies the impedance mismaiches present in the bulk cable or
backplane when terminated in its characteristic impedance. This measurement excludes mated
connectors at both ends of the bulk cable or backplane, when present, but includes any intermediate
connectors or splices.

® Where the bulk cable or backplane has an electrical length of > 4 ns the procedure detailed in SFF-8410,
or an equivalent procedure, shall be used to determine the impedance.

The characteristic impedance is a measurement reference impedance for the test environment.

o

9 Aninternal cable assembly may be a TxRx connection segment or a full TxRx connection. The full TxRx
connection is required to comply with the requirements for intra-enclosure compliance points defined in
5.7.
" The range for this frequency domain measurement is 10 MHz to 4 500 MHz.
' This is based on propagation delay for a 25 meter Mini SAS 4x active cable assembly. TxRx connections
| with propagation delay > 53 ns may not support STP unless the necessary STP flow conirol buffer size is
implemented. See SPL for STP flow control details.

! This is based on propagation delay for a 100 meter optical cable. Managed cables shall report the

propagation delay through the cable management interface (see 5.4.3.4.2.7). TxRx connections with
| propagation delay > 33 ns may not support STP unless the necessary STP flow control buffer size is
implemented. See SPL for STP flow control details.

107 Working Draft Serial Attached SCSI - 2.1 (SAS-2.1)
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SAS 2.1 Specification Fg/_:/ji

14 May 2010 T10V2125-D Revision 04b T10/2125-D Revision 04b 14 May 2010
5.5.3 TxRx connection S-parameter limits Figure &6 shows the TxRx connection |Sppazl. [Scozzl: [Scozil. and NEXT limits defined in table 23.
S-parameters limits are calculated per the following formula: S-parameter
Measured value < max [ L, min [ H, N+ 13.3 % logyo(f / 3 GHz) | ] magnitude
where: 0 dB 3 S
1 L is the minimum value (i.e., the low frequency asymptote); 7 ’
1 H is the maximum value (i.e., the high frequency asymptote) o
| N is the value at the Nyquist frequency (i.e., 3 GHz); -5 dB
1 f is the frequency of the signal in Hz; [Soosl
ey
1 max [A, B]  is the maximum of A and B; and | /
| min[A, B] is the minimum of A and B. i /_"—_' -
Table 23 defines the maximum limits for S-parameter of the TxRx connection.
Table 23 — Maximum limits for S-parameters of the TxRx connection -15dB
a b c d L e N e H e S e f . -] ' L-]
Chavacibesic @) | (@) | (@B) | (dB I decade) | (MAz) | (GHz)
-20 dB
1 20 * 10040(|Spoz2]) -10 -7.9 0 13.3 100 6.0
1 20 % 10040(|Scpz2]) 26 | 127 | -10 13.3 100 6.0
1 20 x 10040(|Scoz1]) -16 0 100 6.0 -23dB
| [ 20 % 10g10(IScp21l} ] - [ 20 * 10g910(ISpp21l) 1 -10 0 100 6.0 .
Maximum near-end crosstalk (NEXT) for W i
) s -30 dB
each receive signal pair 9 sl 0 L 6.0 T — f
& All measurements are made through mated connector pairs. Gone b o Ptz 1o
b The range for this frequency domain measurement is 100 MHz to 6 000 MHz. Note: graph is not to scale
1 ¢ Specifications apply to any combination of cable assemblies and backplanes that are used to form a
TxRx connection. Figure 86 — TxRx connection |Sppasl, [Scozaly [Scpz24l, and NEXT limits
: [Scczzl and [Spezs| are not specified.
; Seefigure 4in 5.2 for definitions of L, N, H, S, Tmin, 8Nd fyay. 5.5.4 TxRx connection characteristics for untrained 1.5 Gbps, 3 Gbps, and SATA 6Gbps
NEXT is not an S-parameter.
9 Determine all valid aggressor/victim near-end crosstalk transfer modes. Over the complete frequency For untrained 1.5 Gbps and 3 Gbps, each external TxRx connection shall be designed such that its loss
range of this measurement, determine the sum of the crosstalk transfer ratios, measured in the characteristics are less than the loss of the TCTF test load plus ISI at CT at 3 Gbps (see figure 94 in 5.6.3)
frequency domain, of all crosstalk transfer modes. To remove unwanted bias due to test fixture noise, over the frequency range of 50 MHz to 3 000 MHz.
crosstalk sources with magnitudes less than -50 dB (e.g., -60 dB) at all frequencies may be ignored. " . . .
The following equation details the summation process of the valid near-end crosstalk sources: Foc anirainexd 1.0 Gope, sty A SATA 6Ehpes; edch Musnal TiEb connecton shak be desigied suchihal
n its loss characteristics are less than:
TotalNEXT( < 10% | ! NEXT(0)/ 10) a) the loss of the TCTF test load plus IS! at IT at 3 Gbps (see figure 93 in 5.6.3) over the frequency
ota w x log 1 range of 50 MHz to 3 000 MHz: or
1 b) if the system supports SATA devices using Gen2i levels (see SATA) but the receiver device does not
where: support SATA GenZ2i levels through the TCTF test load, the loss of the low-loss TCTF test load plus
I f  frequency: and IS1 (see figure 98 in 5.6.4) over the frequency range of 50 MHz to 3 000 MHz; or
D iteolihe naavendiGussialkisouics c) if the system supports SATA devices using Gen3i levels (see SATA) but the receiver device does not
I ) ) . support SATA Gena3i levels through the TCTF test load, the loss characteristics are less than the
:lEll ﬁjl;);:]'n:zél:es expressed in dB format in a passive transfer network shall have negative Compliance Interconnect Channel (CIC) (see SATA).
Each TxRx connection shall meet the delivered signal specifications in table 41 (see 3.7.3.4).
For external cable assemblies, these electrical requirements are consistent with using good quality passive
cable assemblies constructed with shielded twinaxial cable with 24 AWG solid wire up to 6 m long, provided
that no other TxRx connection segments are included in the TxRx connection.
Working Draft Serial Attached SCSI - 2.1 (SAS-2.1) 108
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SAS 2.1 Specification Cont. F

14 May 2010 T10/2125-D Revision 04b
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5.6.5 Reference transmitter test load

The reference transmitter test load is a set of parameters defining the electrical performance characteristics of
a 10 m Mini SAS 4x cable assembly, used:

a) in simulation to determine compliance of a ransmitter device (see 5.7.4.6); and
b) as a representative component of an IS| generator used to determine compliance of a receiver device
(see 5.7.5.7.4).

The following Touchstone meodel of the reference transmitter test load is included with this standard:
a) SAS2_transmittertestioad.s4p.

See Annex E for a description of how the Touchstone model was created.

Figure 99 shows the reference transmitter test load |Spp24(7)] up to & GHz.

|Sa0=1(D)]
A

ole ! ! ! / T

-10dB

-20 dB

-
0 GHz 2 GHz 4 GHz 6 GHz

Figure 99 — Reference transmitter test load |Sppz4(f)| up to 6 GHz

Working Draft Serial Attached SCSI - 2.1 (SAS-2.1) 122
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== 30AWG 0.5m Sample
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Differential Return Loss FS,_:/

MiniSAS HD - Differential Return Loss (CA Side)
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Differential Return Loss FS,_:/

MiniSAS HD - Differential Return Loss (CB Slde)
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Differential Insertion Loss

MiniSAS HD - Differential Insertion Loss Without PCB Loss
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MiniSAS HD - Power-Summed Crosstalk
Pair RX0 - Mixed Aggressors
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MiniSAS HD - Power-Summed Crosstalk
Pair RX0 - Mixed Aggressors
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== 30AWG 1m Sample
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Differential Return Loss

MiniSAS HD - Differential Return Loss (CB Side)
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Differential Insertion Loss

MiniSAS HD - Differential Insertion Loss Without PCB Loss
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MiniSAS HD - Differential Return Loss (CB Side)

r TXO0

Pa

rTX2
r TX3

Pa

Pa
— SAS-2.1 Rev07

I
|
|
|
|
|
(=]
Q ™

-10

(gp) sso1 uunja

o

10

5 6
Frequency (GHz)

4

SI-NT-2012-09-011 Mini SAS HD cable assemblies with HongLin raw cable CMR Sep11-2012





Differential Insertion Loss

MiniSAS HD - Differential Insertion Loss Without PCB Loss
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MiniSAS HD - Differential Return Loss (CA Side)
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Differential Insertion Loss

MiniSAS HD - Differential Insertion Loss Without PCB Loss
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Differential Insertion Loss

MiniSAS HD - Differential Insertion Loss Without PCB Loss
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Differential Return Loss

MiniSAS HD - Differential Return Loss (CA Side)
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Differential Return Loss

MiniSAS HD - Differential Return Loss (CB Side)
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Differential Insertion Loss

MiniSAS HD - Differential Insertion Loss Without PCB Loss
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