Candidate text for Annex 93A,
Clause 110 and Clause 111



Modified transition time equation
1-49, i-50, i-57, i-61, i-88

If the test transmitter presents a hich-quality termination. e.o__itis a piece of test equipment. the transmitter
device package model S%% s omitted from the calculation of ng_ Instead. the voltage transfer function is
multiplied by the filter H,(f) defined by Equation (93A—46) where T is the 20 to 80% fransition time (see

864 5.3.3) of the signal as measured at TPDaland 4 is 1 unless indicated otherwise in the PMD clause that
involces this method.

H(f) = ext:r['—E'l’:II fT_/1.6832)") (93A—46)

Substitute 3 for A
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1-68, i-69 “Supports operation”

110.1 Overview
A I5GBASE-CR PHY suppersoperatton—operates over cable assemblies of types CA-25G-N, CA-25G-S
and CA-25G-L (see 110.10). A 25GBASE-CE.-S PHY suppeorts=—operattonoperates over cable assemblies of
tvpes CA-25G-N and CA-25G-S—mtnetCA-25G-1. A 25GBASE-CR-5 PHY interoperates with a
25GBASE-CR PHY.

110.6 FEC modes

The cable assembly types (CA-25G-N, CA-25G-5 or CA-25G-L, see 110.10) that the PHY supperts-oper-
ates over and the required PMD receiver characteristics (110.8 4) depend on the FEC mode.

110.10 Cable assembly characteristics
a) Cable assembly long (CA-25G-L): Cable assembly that suppertstinks betweerrcan be used to con-

nect two PHY s that operate in ES-FEC mode with error correction enabled on both receivers, with
achievable cable length of at least Sm.

b}  Cable assembly short (CA-25G-5): Cable assembly that sappertstinks betveen—can be used to con-
nect two PHY s that operate in BASE-RE FEC mode, with achievable cable length of at least 3 m.

c)  Cable assemblv no-FEC (CA-25G-N): Cable assembly that supportstinlesbetween—can be used to
connect two PHY s that operate in no-FEC mode, with achievable cable length of at least 3m.
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i-25: references to clause 92 and 93

110.8.4 Receiver characteristics

Receiver electrical characteristics are specified at TP for 256 BASE-CRand 25GBASE-CR-SPHY s TP3.
A receiver shall be-meet the same-as-thoscofasinglelanc of HOOGBASE-CR4 assummartzed-return loss

requirements specified in Fable-92—Fand-detatled—1n92.8.4. 2928432 and 92.8.4.63. In addition, the
requirements in 110.8.4.1, 110.8.4.2, 110.8.4.3 and 110.8.4.4 apply.

111.8.3 Receiver characteristics

Receiver electrical characteristics are specified at TPSafor 25GBASE-KR-TP5a. A receiver shall be-meet

the same-as-thoscofasinglelanc of HHOGBASE-KR4assummartzedreturn loss requirements specified in

TFable-03—5and-detatled-11r-93 8 2 +-through-2 measured using the test fixture of 93.8.2.41. In addition, the
requirements in 111.8.3.1 and 111.8.3.2 apply.
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Clause 110 test setup/channel

I-71

110.8.4.2.1 Test setup

The interference tolerance test is performed with the setup shown in Figure 110-3. The requirements of this

subclause are verified at the pattern—rseneraterconneetion{DE&GEortest references in Figure 110-3 and
Figure 110—4. The cable assembly unused single-ended paths are terminated in 50 0 to provide 100 02 dif -

ferential termination.

110.8.4.2.2 Test channel

The test channel (depicted in Figure 110-3) consists of the following:

a)

A cable assembly {seemeeting the requirements of 110.10+thatmreets_ and the eableassemblyCOM
fitted insertion loss specified for the test being performed.

A cable assembly test fixture (see 110B.1.2and 92.11.2).

A frequency-dependent atienuator.

NOTE—The frequencv-dependent attenuator represents the host channel and mayv be implemented with PCB traces and

test cables.
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Clause 110 test setup/channel
i-71,i-73, i-74
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Figure 110-3—Interference tolerance test setup
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NOTE—The MDI of the host under test is not included in the test channel.
Figure 110-3—lInterference tolerance test setup
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Clause 110 test setup/channel
i-71, i-74
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Figure 110-4—Test channel calibration
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Pattern generator
1-81

110.8.4.2.4 Patterngenerater
110.8.4.2.5 Paffern generator and noise injection

The pattern generator transmits data to the device under test. At the start of transmitter training, the pattern
generator output amplitude shall be 800 mV peak-to-peak diff erential when measured on an alternating one-
zero pattern. The output amplitnde, measured on an alternating one-zero pattern, is not permitted to exceed
800 mV peak-to-peak diff erential during transmitter training. The output waveform of the pattern generator
shall comply with 110.8.1.

The pattern generator shall be set to match the jitter specification specified for the test being perfformed The

Broadband noise is added to the test pattern geserater—shal—inicctbroadband-netse—on—before the data
stenat [N test reference point. with noise level set according to step €) in 110.8.42.3.
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Test procedure
(see ran 3by 01 0116)

110.8.4.2.6 Test procedure

The pattern generator is first configured to transmit the training pattern defined in 110.7.10. During this ini-
tialization period, the device under test (DUT) configures the pattern generator egualizer—tatransmiter
controltransmit equalizer to the coefficient settings it would select using the proteceol-start-up, described in

72.6.10 and the receiver is tuned using its optimization method. The coefficient settings mav be communi-
cated via the start-up protocol or by other means.
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COM for the RITT, Clause 110
i-24,i-48, i-51, i-66, i-71

The COM shall be caleulated using the m ethod and parameters of 110.10.7 with the following ezeeptons-

. .
a) The chamnel signal path is
5&&’5—&&5&&&&{%’4’4” = *_c:rsp_.: J'HDSP\'_ SCHS = cascade( 5T .S'J'HDSP\"} where SSTlcac

cade() and SH2E are defined in 110.10.7.1.1 and ST i< the measured channel between the test
referencesinFigure 110-38.

The COM parameters are asmodified by Table 1104, Table 1108 or Table 11010, as appropriate
for the test being performed

SIDE of the pattern generator af'ter noise injection (see 110.5.42.5) is measured at the P&E-Tx test
reference point using the procedure in 92,853 7. The resulting value isused as SNAryin calculation
of COM. The level of noise injected is adjusted until the required COM is achieved for the test

The transmitter device package model S is omitted from the calculation of Fpais- Iﬂstead.. the
voltage transfer funchion is multiplied by the filter HJf) defined by g an
Equation (23A-468) where #is 2 and T, is the 20% to 80% transifion time {see—at the Tx testrefer

thmmuﬂuﬁmglhﬂmﬂhmsﬁ AS3 Sh-a;—_&_v\mﬂm

stenal asmeasared atex ceplion that the F
instead of 12 GHz.
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COM for the RITT, Clause 111
-50, i-51, i-57, i-61, i-66, i-88

111.8.3.1 Receiver interference tolerance

The receiver interference tol erance test setup and method are as specified in 93 8.2 3, for a single lane, with

02 ¢

thﬂ 'i-ii' T e Cat I 1 1 e I Ot

EEEHE e E:E:'ldfd '=. mT11. 111 &= T]E t.=§t =Eq“I=E=.=-\.==.t§ £E= ) EE_: ".EHE Fee E=E:.'dEd '=.
Tablett—6-following ex C_onsiderations:

a) The test requirements in this subclause replace the test requirementsin Table 93—6 The testrequire-
ments for R5-FEC mode are provided in Table 111—4. The test requirements for BASE-R FEC
mode are provided in Table [11-5. The test raquitements for no-FEC mode are provided in
Table 111-6.

b) The test channel CONM is calculated with the transmifter device package model S48 omitted from
the calculation. Instead. the voltage transfer function is multiplied by the filter H(f] defined by
Equation (93A—46) whereP is 2. T.is calculatedas T, = 1.EIQKT:M — 432 and sz@
20% to 80% transition time of the signal at TPOa. Tzwis measured with preset equalizer values
using the method in §6A 5.3 3. with the exception that the filter bandwidth is 33 GHz instead of
12 GHz. observation

c)  COMiscalcnlated using the two different device package model transmission line lengths listed for
21 111 - value M 0 as the |ower of the two cal culated

values.
d) Ewven-odd jitter at TP0a is subject to the specification of 92.83.8.1.

It 1s recommended to adjust the test transmitier jitter such that the effecive bounded uncorrelated jitter and
the effective total uncorrelated jitter are as close as practical to their limits in Table 93—4
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Fitted insertion loss vs. parameters
1-36, 1-37

The fitted insertion loss eecfftetents—at 12 8906 GHz of the signal path between the reference points in
1104, derived using the fitting procedure in 92 10 21, shall sreet-be within the =ahseslimits in Table 110-5,
Table 1106, or Table 1107, as appropriate for the test being performedttisrecommendedthatthe devin-
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Receiver jitter tolerance, Clause 110
i-29

110.8.4.3 Receiver jitter tolerance

Jitter tolerance in RS-FEC mode is measured with a channel meeting the ehanseHitted insertion loss of tesi
2 and the RS-FEC symbol error requirement ef—+test—=—as specified in Table 110-5. Jitter tolerance in
BASE-R FEC mode is measured with a channel meeting the channel and crror requirementfitted insertion
loss of test 2 and the corrected and uncorrected block ratio requirem ents as specifiedin Table 1106 Jitter
tolerance in no-FEC mode is measured with a channel meeting the ehassetfitted insertion loss of test 2 and
the bit error ratio requirement sftest2-as specified in Table 110-7.

Receiver jitter tol erance is verified for each pair of jitter frequency and pealk-to-peak amplitude values listed

in Table 110—8. The test setup and procedure of 110.8.4 2 are used. with the exception that no noise is
injected (COM calibration. asin stepein 110.84 2 3. is not performed). and instead. the specified jtter fre-
quency is applied to the transmitter and the jitter amplitude is adjusted to obtain the specified peak-to-peak
jitter for that frequency at the Tx test reference.
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Receiver jitter tolerance, Clause 111
i-29

111.8.3.2 Receiver jitter tolerance

Jitter tolerance in the B S-FEC mode is measured with a channel meeting the ehannel-fitted insertion loss of
test 2 and the RS-FEC svmbol error requirem ent ef+est2-as specified in Table 1114 Jitter tolerance in the

BASE--R FEC mode is measured with a channel meeting the channelanderrerrequirementfitted inserfion
loss of test 2 and the corrected and uncorrected block ratio requirements as specified in Table 111-5. Jitter

tolerance in #t=no-FEC mode is measured with a channel meeting the ehasneHitted inzertion loss of test 2
and the bit error ratio requirement sf+estZ-as specifiedin Table 111-6.
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Removing fitting coefficients C111
1-28

Table 111-4—25GBA SE-KR interference tolerance parameters,

RS-FEC mode
P
Test 1 (low loss) Test 2 (high loss) . Table 111-4—25GBA SE-KR interference tolerance parameters,
Parameter Units
Min | Max | Min | Max RS-FEC mode
Insertion loss at 12.89 GH=® — 30 33 — dB Test 1 (low loss) Test 2 (high loss)
Fitted insertion loss coefficients® Parameter Units
ap 0.9 0.9 0.9 0.9 dB . Min Max Min Max
a 0 33 0 33 dB/GHZ?
a 0 — 0 — dB/GHz_ Fitted insertion loss at 12 8906 GHZ 16 16.5 33 333 dB
ay 0 0.03 0 0.043 dB/GH=
COM — 3 — 3 dB
ConM — 3 — 3 dB
- Test pattern Scrambled idle encoded by R3-FEC
Test pattern Scrambled idle encoded by RS-FEC
- —— BS-FEC symbol etror ratio rsqui:edb <107
RS-FEC symbol error ratio required® <10
- - - B 2y ved in COM caleulation 1
by 5y 152d in COM calenlation 1 -
- - - DERgused in COM calculation 10~
DERyused in COM calculation 10—
- N — *Measured between TPt and TP3 (see Figure ::f_——}
ilh&flr?d between TEt a.m:l_IP) [555.: igure 230, — . . o “The R§-FEC symbel error ratio is measured using the RS-FEC symbol error counter (see 108.6.9).
“Coefficizntz arz calculated from the insartion loss measured betwesn TPt and TF3 (s=2 F13m= 3¢

using the method in 934 3 with £ ; =005 GHz, f, ., =25.78125 GH=z and maximum AFD0L GH=
“The RS-FEC symbel error ratio is mnasurnd using the RS-FEC symbel error counter (see 108.6.9).
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Removing fitting coefficients C111
1-28

Table 111-5—25GBA SE-KR and 25GBA SE-KR-S interference tolerance parameters,
BASE-R FEC mode

Table 111-5—25GBA SE-KR and 25GBA SE-KR-S interference tolerance parameters,
Test 1 (low loss) Test 2 (high loss) BASE-R FEC mode
Parameter Units
Min Max Min Max
Test 1 (low loss) Test 2 (high loss)
Insertion lossat 12.89 GHz® — 30 — dB Parameter Units
. - & Min Max Min Max
Fitted inzertion loss coefficiants”
dy Bl ws . ws dB - Fitted inzertion loss at 12,8906 GH= 16 16.5 30 303 dB
a 0 33 0 33 dB/GHZ
@ 0 — 0 — dB/GHz Con — 3 — 3 dB
sy 0 0.022 0 0.03 dB/GH=
Test pattern Scrambled 1dle encoded by BASE-R FEC
COM — 3 — 3 dB -
Correctzd block ratio® <2.1x1073
Test pattern Scrambled idle encoded by BASE-R.FEC
- Uncorractad block ratio® <4 7x10r10
ASE-R FEC block error ratio required© < 2.1=107
b 2y vi2d in COM caleulation 0.3
by 2y sed in COM caleulation 0.5
DERyused in COM calenlation 108
DERyused in COM calculation 108

=Measured between TPt and TP (see Figure 93C—4).
1_:'1115 cotrected block ratio is measured using the FEC corrected blocks counter (see 74.8.4.1).
“The uncorrected block ratio is measured using the FEC uncorrected blecks counter (see 74.3.42).

Ehfeasured between TPt and TP3 (see Figure 93C).

“Cosfficients are caleulated from the insertion loss measured betwesn TPt and TP3 (se= Figure 93C—0)
using the method in 934 3 with [ ;,=0.05 GHz, f ,=25.78123 GHz and maximum AS0.01 GHz
“The BASE-R. FEC block error ratio 1sthe number of blocks thatcontain errors divided by the total num-
berof blocks received. The number of blocks that contain errors is measured using the sum of the FEC

corrected blocks counter (zee 74 8 4.1) and the FEC uncorrected blocks counter (zee 74 .8 4 7).
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Removing fitting coefficients C111
1-28

Table 111-6—25GBA SE-KR and 25GBA SE-KR-S interference tolerance parameters,
no-FEC mode

Test 1 (low loss) Test 2 (high loss) Table 111-6—25GBA SE-KR and 25GBA SE-KR-5 interference tolerance parameters,
Parameter Units no-FEC mode
Min Max Min Max
Insertion lossat 12.89 GH= —_ 16 30 —_ dB Test 1 (low loss) Test 2 (high loss)
.. - - b Parameter Units
Fitted inzertion loss coefficients” Min | Max Min ‘ Max
ap 049 0.9 09 0.9 dB - - _ -
a 0 0 33 | dBraH? T - ; 3 2303
a ] 3 ] S e Fitedinsertionlossat 12306682 | 16 [ 165 | 30 | 305 |8
a 0 0.022 0 003 | dB/GHZ coM — | s | = 3 dB
COn — 3 — 3 dB Test pattern Scrambled idle or PRBS31
Test pattern Scrambled idle or PRBS31 Bit error ratio required® <10t?
Bit error ratio required® <1012 by o used in COM caleulation 0.33
by 2y vsed in COM calenlation 0.33 DER gused in COM ealculation 10712
DERused in COM caleulation 10-12 \asured between TPt and TP3 (see Figure 93C-4).

— = - - UThe bit error ratio is measured vsing the PCS errored blocks counter (see 40.2.14.2) or the PMA
*Measured between TPt and TP (sez Figure 93C4). PRBS31 error counter (see 108.4.4.4) as appropriate.
“Coefficients are calevlated from the inszrtion loss measured between TPt and TP3 (222 Figurs 93C-4)
using the method in 9343 with f;,=0.05 GHz, fL 5.=25.78125 GHz and maximum A=0.01 GHz
“The bit error ratio is measured using the PCS errored blocks counter (see 49.2.14.2) or the PAMA
PRBS31 error counter (see 109.4.4 4) as appropriate.
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Cable assembly characteristics: i-87

Table 110-8—Cable assembly characteristics summary

Description Reference | CA-25G-L | CA-25G-S | CA-25G-N | Unit
Maximum insertion loss at 12 8906 GHz 110.10.2 2248 16 48 153 dB
Minimum insertion loss at 12.8006 GHz 110.10.2 g dB
Minimum differential retum loss at 12.8906 GHz 110.10.3 ] dB
Differential to common-mode retum loss 110.10.4 Equation (92-28) dB
Differential to comimon-mods conversion loss 110.10.5 Equation (92-29) dB
Common-mode to common-mode refurn loss 110.10.6 Equation (92-30) dB

Table 110-8—Cable assembly characteristics summary

Description Reference | CA-25G-L | CA-25G-S | CA-25G-N | Unit

Maximum insertion loss at 12 8906 GHz 110.10.2 2248 16 48 133 dB
Minimum insertion loss at 12.8006 GHz 110.10.2 g dB
Minimum differential retum loss at 12.8906 GHz 110.10.3 g dB
Differential to common-mode retum loss 110.10.4 Equation (92-28) dB
Differential to comimon-mods conversion loss 110.10.5 Equation (92-29) dB
Common-mode to common-mode refurn loss 110.10.6 Equation (92-30) dB
COM (minimum) 110.10.7 See Table 110-10

110.10.2 Cable assembly insertion loss

Thefittedeable assembly-insertrontoss L,
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C110 RITT table changes
i-51, i-36, i-37

Table 110-5—25GBASE-CR interference tolerance parameters,
RS-FEC mode

Parameter Test 1 (low loss) Test 2 (high loss) Units
Test pattern Scrambled idle encoded by RS-FEC
RS-FEC symbol error ratio required® <107
Fitted insertion loss coefficients | )
a, 17 43 dB/GHz!?
as 0.546 0.571 dB/GHz
ay 0.01 0.04 dB/GHz”
Approximate fitted loss at 12.89 GH 22 14.8 2944 dB
Applied SI® (peak-to-peak) 0.1 T
. Table 110-5—25GBA SE-CR interference tolerance parameters,
Applied RJ(RMS) 0.01 RS-FEC mode
Even-odd jitter 0.035
Test 1 (low loss) Test 2 (high loss)
COM (max) 3 Parameter Units
Min Max Min Max
bax nsedin COM calculation 1
- Test pattern Scrambled i1dle encoded by RS-FEC
DERjused in COM calculation 107
RS-FEC symbol emor ratio required® <10t
*The RS-FEC symbol error ratio is measured using the RS-FEC symbol erro1 . . b ) ) N )
bEitted insertion loss between the two test reference points (see Figure 110—4 Test channel fitted inserfion loss at 12.8900 GHz 143 148 2944 2994 | dB
“Applied 8] frequency =100 MHz, specified at TPO. Cable assembly fitted insertion loss at 12.8906 GHz 8 10 2048 2248 | dB
coM 3 3 dB
Bonax Bs2din COM calculation 1
DERyused in COM calculation 10~

*The RS-FEC svmbol error ratio is measured using the RS-FEC symbol emror counter (see 108.6.9).
itted insertion loss between the two test reference points (see Figure 110-4).
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C110 RITT table changes

I-51,1-36, 1-37, 1-105

Table 110-6—25GBASE-CR and 25GBASE-CR-S interference tolerance parameters,

BASE-R FEC mode

Parameter Test 1 (low loss) Test 2 (high loss) Units
Test pattern Scrambledidle encoded by BASE-R FEC
BASE-R FEC block error ratio required® <2.1x107
Fitted insertion loss coefficients )
ay 1.7 3.42 dB/GHz!?
a 0546 0.4721 dB/GHz
ay 0.01 0.03055 dB/GHz?
Approximate fitted loss at 12.89 GHZ® 14.8 2344 dB
Applied 81 (peak-to-peak) 01 Ul

Table 110-6—25GBASE-CR and 25GBASE-CR-S interference tolerance parameters,

BASE-R FEC mode

Table 110-6—25GBA SE-CR and 25GBA SE-CR-S interference tolerance parameters,

BA SE-R FEC mode

Test 1 (low loss)

Test 2 (high loss)

Parameter Test 1 (low loss) Test 2 (high loss) Units
Applied RI(RMS) 0.01 Ul
Even-odd jitter 0.035 Ul
COM (max) 3 dB
by gy nsedin COM calculation 0.5
DERjused in COM calculation 1078

The BASE -R FEC block error ratio is the number of blocks that contain errors dividedby the total num-
ber of blocks received. The number of blocks that contain errors is measured using the sum of the
FEC corrected blocks counter (see 74.8.4.1) and the FEC uncorrected blocks counter (see 74.8.4.2).

YFitted insertion loss between the two test reference points (see Figure 110-4).

CApplied ST frequency =100 MHz, specified at TPO.

January 2016

Parameter Units
Min Max Min Max
Test pattern Scrambled idle encoded by BASE-RFEC
Corrected block ratio required® <21x107°
Uncorrected block ratio requireclb < 47x10710
Test channel fitted insertionloss at 12.8006 GHz® 143 148 234 2304
Cable assembly fitted insertion loss at 12.8906 GHz g 10 14 48 1648
COM 3
B ey 0s2din COM calculation 05
DERgused in COM calculation 1078

*The corrected block ratio iz measurad using the FEC corrected blocks counter (see 748 4.1).

"The uncorrected block ratio is measured using the FEC uncorrected blocks counter (see 74.8.42).
Fitted insertion loss between the two test reference points (see Figure 110-4).
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C110 RITT table changes
i-51, i-36, i-37

Table 110-7—25GBASE-CR and 25GBASE-CR-S interference tolerance parameters,
no-FEC mode

Parameter Test 1 (low loss) Test 2 (high loss) Units

Test pattern Scrambled idle or PRBS31
Bit error ratio required?® <1072
Fitted insertion loss coefficients )

ay 1.7 3.28 dB/GHz!?

a; 0.546 0.4424 dB/GHz

a, 0.01 0.0301 dB/GHz?
Approximate fitted loss at 12.89 GHZ" 14.8 2248 dB
Applied SI° (peak-to-peak) 0.1 Ul
Applied RTRMS) 0.01 Ul Table 110-7—25GBA SE-CR and 25GBA SE-CR-$ interference tolerance parameters,

no-FEC mode

Even-odd jitter 0.035 Ul
COM (III. E.K} 3 22 dB Test 1 (low loss) Test 2 (high loss)

_ ) Parameter Units
By o usedin COM calculation 0.35 Min Max Min Max
DERy used in COM calculation 10—12 Test pattern Scrambled idle or PRB 831

Bit emror ratio required® <1072

*The bit error ratio is measured using the PCS errored blocks counter (see 49.2.14.2) or the PMA

PRB 531 error counter (see 109 4.4 4) as appropriate. Test channel fitted insertion loss at 12.8906 GHz" 143 14.8 2248 2298 dB

itted insertion loss between the two test reference points (see Figure 110-4).

. assembly fitted inserti 2 5 55
CApplied SJ frequency >100 MHz. specified at TPO. Cable assembly fitted insertion loss at 12.8906 GHz 8 10 135 155 dB
COM 3 22 dB
B ppay wsed in COM calculation 0.33
DER; used in COM calculation 10712

*The bit error ratio is measured using the PCS emored blocks counter (see 49.2.14.2) or the PMA PRB 831 error
counter (see 109.4.4.4) as approprate.
“Fitted insertion loss between the two test reference points (see Figure 110-4).
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