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Background

Progresses had been made in 802.3dj related to KR spec development[1]

— CRU BW and JTOL corner frequency had been set at 4 MHz

— DER_O had been set to 2e-4 for KR and CR

— die-to-die insertion loss (IL) <= 40 dB at 53.125 GHz had been set for KR and CR

— COM reference die model and parameters had been set for KR, CR, AUl (C2M/C2C)[2]

— COM reference package model and parameters (Class A and B) had been set KR and CR[3]

Several 200G/Lane TCs had been demonstrated and related results had been published
[4],(5],16],(7]

OIF/CEI-224G-LR-PAM4 spec draft had been developed[8]

It is the time to start developing the KR baseline for 802.3dj
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Methodologies

Start with the 802.3ck 100G/Lane KR spec [9]

Use the same test fixture related signal definitions (TPO, TPOV for TX, TP5, TP5V for RX)
Maintain BAUD independent TX/RX parameters when appropriate
Frequency/time scale for BAUD dependent TX/RX parameters

Validated and checked against available TC measurements and silicon/circuit
simulations/modeling over PVT and distributions

Leverage the OIF/CEI-224G-LR-PAMA4 latest specification draft[9]
— Maintain the alignment when appropriate/possible
— Benefit the datacom, telecom, DC, Al/ML, and ecosystem at large

< IEEE

P802.3dj Mar 2024



Scope of the Baseline

e TX parameter specifications

— no dependence on the reference RX EQ which are under development/to be matured

 RXJTOL parameter specifications

— no dependence on the reference RX EQ which are under development/to be matured
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P802.3dj

Proposed TX Spec at TPOv (Partl)

—able-463-5—Summary of transmitter specifications at TP0v

Parameter Reference Value Units

Signaling rate, each lane (range) TBI S A S ppm GBd
Dafferential pk-pk voltage (mar-;)b e B 106.25 £ 50 ppm

Transmutter disabled 30 v mV

Transmitter enabled 1200 mV
DC common-mode voltage (Illax)b i 1 v Vv
DC common-mode voltage (Illﬁl)h ———— 02 vV vV
Low-frequency peak-to-peak AC common-mode voltage, 20— 30 vV mV
FCMj F (max)
Signal to AC common-mode noise ratio, SCMR (nun) HE3-92-6 15 v dB
Difference effective return loss, dERL (muin) Ho-o—2—2 -3 Vv dB
Commeon-mode to common-mode return loss, RLcc (min) —le3 023 325 VvV dB
Difference steady-state voltage, dL'f(min) 163924 0o v \%
Difference linear fit pulse peak ratio, dRp,q; (min) et s 0o Vv —
Level separation mismatch ratio. Ry (min) He2-5=2 095 v/ —
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Proposed TX Spec at TPOv (Part2)

—+able-463—-6—Summary of transmitter specifications at TPOv (continued)

TBD
Parameter Reference Value Units

Transmitter waveform
absolute value of step size for all taps (min) — 62 9= 0605 —
absolute value of step size for all taps (max) o2 oaTH 0025 —
value at minimum state for ¢(—3) (max) H2-O+5 —e— —
value at maximuin state for ¢(—2) (min) 162.0.4.1.5 —812— TBD —
value at minimum state for c¢(—1) (max) TBD — o215 —b54 —
value at minimum state for ¢(0) (max) 629 TS —piy— —
value at minimum state for ¢(1) (max) —he O S —a2 —
Signal-to-noise-and-distortion ratio, SNDR (min) 152940 =325~ T1BD dB
Signal-to-residual-intersymbol-mterference ratio, SNRygp (min) +62:9=3 —28— T1BD dB

Jitter (max)©

~FFagr— J2.7uy; o207 —6-106-TBD UI
Lu— 307 162 —OTt5TBD UI
Everrodd jitter. pk-pk 6297 0.025 Ul

4 For a PMD in the same package as the PCS sublayer. In other cases. the signaling rate is derived from the input to the

PI\“]IJ transmit function provided by the adjacent PMA sublayer.

b Measurement uses the method described in 93.8.1.3 with the exception that the PRBS13Q test pattern 1s used.

J2.7u 34. Jgype. and even-odd jitter measurements are made with a single transmit equalizer setting selected to compensate

P802.3di for the loss of the transmitter package and TPO to TPOv test fixture. *Note that the change of J3u ->J2.7u is due to the DER_O is
’ now 2e-4, while J3u is for DER_0 of 1e-4.



P802.3dj

Proposed TX Spec at TPOv (Part3)

16392713 Test fixture common-mode to common-mode return loss
TBD

The common-mode to common-mode return loss of the test fixture shall be greater than or equal to 6 dB at

all frequencies between 0.2 GHz and 46-GHz.
80

—463:9-2-2 Transmitter difference ERL
TBD

The difference ERL of the transmitter at TPOv is computed using the procedure in 163A.3.2.2 with the
values in-Fabtet+63=7Fand-Fabte+63=tt. and with the value of Ty equal to twice the delay from TPO to

1POv. TBD TBD

The difference ERL at TPOv shall be greater than or equal to JERL (min) in ﬁﬁl'gll-)ﬁng_

Table1863=7T—Transmitter and receiver ERL parameter values

TBD

Parameter Symbol Value Units
Transition time associated with a pulse T, —8-640.005ns
Incremental available signal loss factor By 0 GHz
Permitted reflection from a transmission line external to the device under test Py 0.618 —
Length of the reflection signal N —266 400 UI
Equalizer length associated with reflection signal Ny |72 TBD Ul
Tukey window flag ath 1 —
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Proposed TX Spec at TPOv (Part4)

463923 Transmitter common-mode to common-mode return loss

TBD
The common-mode to common-mode return loss shall be greater than or equal to RLcce (min) in-Fable+63—5
at all frequencies between 0.2 GHz and %6 GHz. TBD

80

“163:9-24 Difference steady-state voltage

TBD
The difference steady-state voltage of the transmitter at TPOv is computed using the procedure in F632321—
with Ny=-266-and other parameter values specified in Fable+63—+1. TBD

400 TBD
The difference steady-state voltage at TPOv shall meet the specification dvy(min) in Fable+63=5:
TBD

163-82:5-Difference linear fit pulse peak ratio
TBD

The difference linear fit pulse peak ratio of the transmitter at TPOv 1s computed using the procedure in
163A.3.2.1 with parameters specified in :Pab}?—Bl-S%—H.

The difference linear fit pulse peak ratio at TPOv shall meet the specification dR,,,,; (min) in Fable+63=5.
TBD
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Proposed TX Spec at TPOv (Part5)

e Signal to AC common-mode noise ratio is calculated using the measurement method specified in 163.9.2.6
(with the following exception TBDs)

1637926 Signal to AC common-mode noise ratio

TBD
Signal to AC common-mode noise ratio. SCMR, is calculated using Equation (163=T).
TBD
e .
SCMR = 20log | —2ak | 3=
VCMypp TBD
where
SCMR is the signal to AC common-mode noise ratio in dB
Voeak 15 defined in Jbi'%é,ﬂfj T2
VCMeg 1s the full-band peak-to-peak AC common-mode voltage defined by the method

specified in '1'62}%%17—1‘311(1 measured with the transmitter equalization set to “no
equalization”™

The signal to AC common-mode noise ratio shall meet the specification for SCMR (min) in Table+63=5-

TBD
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Proposed RX Spec at TP5v (Partl)

Table 163=8=—Summary of receiver specifications at TP5v

Parameter Reference
Signaling rate. each lane (range) —+635 31— 5—‘—1%‘—:1-98—&131-11: GBd
- 106.25+ 100 p
Difference effective retumn loss, dERL (min) —T639 33— 3 Vv dB
Differential-mode to common-mode retun loss, RLed —FF 95— Equation t+63=2% TBD dB
Interference tolerance Fordb—=5 Table+63—9— TBD —
Jitter tolerance —3 96— Table F62=+7 Slide 13| —
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Proposed RX Spec at TP5v (Part2)

163:9-376 Receiver jitter tolerance

TBD
Receiver jitter tolerance 1s verified for each pair of jitter frequency and peak-to-peak amplitude values listed
in Table 162=17. | The test setup shown in Figure 93—12, or its equivalent, 1s used. TPOv (TP5v) replaces
TPOa (fﬁl‘?aﬁ " Kiftex 93A. Annex 93C, and Annex 120D. The test channel meets the insertion loss
requirement for Tes.t 2 in Table =5 The synthesizer frequency is set to the specified jitter frequency and
the synthesizer output amplitude i1s adjusted until the specified peak-to-peak jitter amplitude for that
frequency 1s measured at TPOv. The test procedure 1s the same as the one described in 163.9.3.5, with the
following exceptions:

a) No broadband noise 1s added.

b)  The test channel COM., calculated per items 3) through 7) in 93C 2. 1s at least 3 dB.

¢) For the COM parameter calibration described m 93C.2 1tem 7). the test channel transmitter Jp, g and
J2.7u 334 values are measured with the jitter frequency and amplitude set according to Case F from
Table+62=++
TBD, see slide 13

The receiver under test shall meet the FEC symbol error ratio rTabte163=9 for each case in Table 162=t7.
TBD TBD, see slide 13
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Proposed RX Spec at TP5v (Part3)

Table4+62=tF+—Receiver jitter tolerance parameters

TBD
Parameter Case A Case B Case C Case D Case E Case F Units
Jitter frequency 0.04 0.4 1.333 4 12 40 MHz
Jitter amplitude (pk-pk) 5 0.5 0.15 0.05 0.05 0.05 Ul
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