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Use, Relationships:

This Specification Change Notice (SCN) is used to record and transmit approved change pages to an
existing paper specification. Once an Engineering Change Proposal has been approved, the SCN
provides official notice to holders of the specification that the attached change can be incorporated

into their copy of the specification.

Objective this document:

Based on past findings and studies, CoaXPress standard update from Ver.1.0 to Ver. 1.1 is
scheduled. For early proliferation of CoaXPress Products, this is to announce new allowance of
Return Loss and Eye diagram in the form of SCN ahead of Ver.1.1 release.

With immediate effect, companies submitting a product for Electrical Compliance Testing (ECT)
will have them tested to the revised specification in this SCN. Pass/Fail criteria of ECT are carried

out based on new allowance on this SCN.

Note: Companies that have previously had products fail an ECT, but believe that the test results would pass the

revised specification in this SCN, should contact JIIA to have their results reviewed.

Scope of this SCN:
This SCN is applied to permitted value of CoaXPress Standard Ver.1.0 [JITA NIF-001-2010] Article:
6.8 Return Loss at Connectors Table7, Annex B: Table 1 and Table 2
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Specific Changes

Present:

CXP VERSION 1.0

JITA CXPR-004-2012

Table 7 — Normative return loss frequency ranges for Host and Device

Frequency range Frequency range Frequency range
Highest bit where Return Loss | where Return Loss shall where return loss
rate shall be better be better shall be better
than -15 dB than -10 dB than -7 dB
1.250 Gbps 5 MHz — 312 MHz 312 MHz - 625 MHz -
2.500 Gbps 5 MHz — 625 MHz 625 MHz — 1.25 GHz -
3.125 Gbps 5 MHz — 1.0 GHz 1.0 GHz - 1.25 GHz 1.25 GHz - 1.62 GHz
5.000 Gbps 5 MHz - 1.0 GHz 1.0 GHz - 1.5 GHz 1.5 GHz - 2.50 GHz
6.250 Gbps 5 MHz - 1.0 GHz 1.0 GHz - 1.5 GHz 1.5 GHz — 3.2 GHz

Annex B: Table 1 — High speed link parameters at the transmit (Device) side

Symbol Parameter Min. Typ. Max. Units Comment
AV1x Transmit 500 600 700 mV At Tp2 into 75Q.
amplitude -
407 480 552 mV At Tp2 into 50Q.
See note 1 below.
AVEeye/AVTx Relative EYE 0.75 - At Tp2 into 75Q.
opening
trise, tfall Rise, fall time as short as 80 ps At Tp2 into 75Q, between
possible 20% and 80% of amplitude.
T Transmit jitter as low as 20 %UlI At Tp2 into 75Q.
possible See note 2 below.

Annex B: Table 2 — Low speed link parameters at the transmit (Host) side

Symbol Parameter Min. Typ. Max. | Units Comment
AVTXLE Transmit 110 130 160 mV At Tp3 into 75Q.
amplitude
AVEYELF/AVTXLF Relative EYE 0.75 - - - At Tp3 into 75Q.
opening
triseLF, trallLF Rise, fall time 7 11 15 ns At Tp3 into 75Q, between
20% and 80% of
amplitude.
TiLe Transmit jitter - as low as 5 ns At Tp3 into 75Q.
possible See note below.
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Table 7 — Normative return loss frequency ranges for Host and Device

HOST side
Frequency range Frequency range Frequency range
Highest bit where Return Loss | where Return Loss shall where return loss
rate shall be better be better shall be better
than -15 dB than -10 dB than -7 dB
1.250 Gbps 5 MHz — 312 MHz 312 MHz - 625 MHz -
2.500 Gbps 5 MHz — 625 MHz 625 MHz — 1.25 GHz -
3.125 Gbps 5 MHz — 625 MHz 625 MHz — 1.25 GHz 1.25 GHz - 1.62 GHz
5.000 Gbps 5 MHz — 625 MHz 625 MHz — 1.5 GHz 1.5 GHz — 2.50 GHz
6.250 Gbps 5 MHz — 625 MHz 625 MHz — 1.5 GHz 15GHz-3.2GHz
Device Side
Highest bit Frequency range Frequency range Frequency range
rate where Return Loss | where Return Loss shall where Return Loss
shall be better be better shall be better
than -10 dB than -7 dB than -4 dB
1.250 Gbps 5 MHz — 312 MHz 312 MHz — 625 MHz -
2.500 Gbps 5 MHz — 312 MHz 312 MHz — 1.25 GHz -
3.125 Gbps 5 MHz — 312 MHz 312 MHz - 1.25 GHz 1.25 GHz - 1.62 GHz
5.000 Gbps 5 MHz — 312 MHz 312 MHz — 1.5 GHz 1.5 GHz - 2.50 GHz
6.250 Gbps 5 MHz — 312 MHz 312 MHz — 1.5 GHz 1.5 GHz — 3.2 GHz

Annex B: Table 1 — High speed link parameters at the transmit (Device) side

Symbol Parameter Min. Typ. Max. Units Comment
AVTx Transmit 450 600 700 mV At Tp2 into 75Q.
amplitude )
366 480 552 mVv At Tp2 into 50Q.
See note 1 below.
AVEeve/AVTx Relative EYE 0.70 At Tp2 into 75Q or 500 .
opening
trise, tran Rise, fall time as short as 90 ps At Tp2 into 75Q or 500,
possible between 20% and 80% of
amplitude.
T Transmit jitter as low as 20 %UI At Tp2 into 75Q or 5002,.
possible See note 2 below.
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Annex B: Table 2 — Low speed link parameters at the transmit (Host) side

Symbol Parameter Min. Typ. Max. | Units Comment
AV1xLE Transmit 90 130 180 mV At Tp3 into 75Q.
amplitude
AVEeve e/ AVTxLE Relative EYE 0.75 - - - At Tp3 into 75Q.
opening
triseLF, tralLF Rise, fall time 5 11 20 ns At Tp3 into 75Q, between
20% and 80% of
amplitude.
TiLr Transmit jitter - as low as 5 ns At Tp3 into 75Q.
possible See note below.

Description of Proposal:
Annex A is describing acceptability of this SCN.

Termination:
Operation of this SCN is terminated by effective of CoaXPress Standard Ver.1.1.

Annex A

Approved Engineering Change Proposal

“AN119 CoaXPress physical layer test with non-CXP compliant devices version 0.2
2-Jan-2012” submitted by EqcoLogic NV.
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CoaXPress physical layer test with
non-CXP compliant devices

Version 0.2

2 Jan 2012

Eqcologic N.V.
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11 Purpose

EqcoLogic proposes a relaxed set of parameters for the updated physical layer of CoaXPress. (See
attached appendix section 3 of this document).

To evaluate whether this is acceptable, this document shows that even with parameters that are
worse than the proposed relaxed parameters there is still margin for the most difficult situations.

To this end, an evaluation kit was used to generate very bad transmit parameters and it is

demonstrated that still good signal reception is possible.

1.2 Scope

The experiments explained in this document show that error free communication is possible,
even with the proposed relaxed physical layer parameters for the next version of the CoaXPress

standard.

1.3 Audience

This document is not confidential. It can be distributed without NDA. The intended audience
of this document is engineering management and engineers involved in CoaXPress and the

CoaXPress standardisation.

1.4 \ersion history

Version Date Author Comments
0ov2 2 January 2012 Bram Devuyst Section 2.1 Background added
Ovl 29 December 2011 | Bram Devuyst New document
15 Document References
(1] CoaXPress Specification v1.0
(2] DS-EQC062T20.3-1v3 — EQCO062T20.3 datasheet — EqcoLogic NV
(3] DS-EQCO62R20.2-1v3 — EQCO62R20.2 datasheet — EqcoLogic NV
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2.1 Background

The original CoaXPress specification v1.0 was written with very stringent physical layer
requirements to ensure reliable operation. Experience has shown that it is difficult to reach some of
the physical layer requirements with a lot of margin. It is also clear now that error free
communication is still possible, even if some of the physical layer requirements are not met.

EqcoLogic has proposed to relax the physical layer specs in the next update of the CoaXPress
specification v1.1.

Appendix: Proposal for CoaXPress “v1.1” on page - 14 - shows the proposal from EqcoLogic. This
was shared with the CoaXPress Google group in September 2011 and presented to the consortium

on the CoaXPress meeting on the Vision Show 2011 in Stuttgart.

2.2 Setup

The goal of this experiment is to prove that there is enough margin with the current v1.0
CoaXPress standard with respect to the parameters for the physical layer. This document will show

the results of a measurement with a non CXP compliant camera board.
Figure 1 shows the setup that was used to verify the full communication link.

Anritsu MP2100

Out+ Out- In+ In-
EqcoLogic 75 Q Coax EqgcoLogic
CXP camera e CXP host
side Ov8 side 0Ov8

Figure 1: Setup for physical layer test
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2.3 Modified camera board

Figure 2 shows the schematic of a modified EQCO62T20 evaluation board that is used during
this experiment. An extra load capacitance of 250 fF was added. This capacitor will have a negative
impact on signal integrity and return loss, and the eye opening will be worse. The supply voltage
has been lowered to 1 V to further decrease the transmit amplitude.

A normal host side board was used.
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Figure 2: Camera board with extra load capacitance
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Figure 3 shows the measured return loss of the camera side board. This is clearly out of spec for

the current v1.0 CoaXPress standard and still slightly out of spec for the proposed relaxed

spec.

24.2

1E+06 1E+07

1E+08
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Figure 3: camera side return loss

Figure 4 shows the return loss of the host side board. This is within spec for both the current

version of the spec and the new proposal.
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Figure 4: host side return loss
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2.5 Camera eye

Figure 5 shows the output eye of the camera board. Due to the intended cripling of the output
(the additional 250 fF capacitor and reduced VCC supply) the output eye is looking less nice, which

is to be expected.

© System Menu All Meas!..lrements All Du.tputs EE Anritsu

' - off on Measure | Output 22:30:03 Top Menu

EYE/Pulse Scope Measure prg EECUl Seepe CAL Samples: 253,921 - 2.56/ 10.05 |

| Soup

PPGI/ED
Ch1

Measure Amplitude Time ]
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2 |(Ch. A) Eye Amplitude
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g
El
-
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Rise/Fall Time Correction
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Offset from Ci ul
etifom Liossing 050 Eye Amplitude 27288 27311 154 w641 a5 v | |

A
_ Rise Time A 8331 8326 053 6273 8444 pS
Width 001w Fall Time a 7957 7999 03 7913 80.41 pS

Figure 5: output eye camera board

The eye amplitude measured in 50 Q is 273 mV. This gives an amplitude of 365 mV in 75 Q, when
also taking into account the 7 % calibration error of the scoop.

The eye opening is 67 % (183mV / 273 mV). Rise time is 83.3 ps, fall time is 80.0 ps.

The output jitter is estimated to be 45 ps.

All parameters except the rise/fall times don’t meet the CoaXPress specification.

2.6 Host eye

A host board has been added in the setup. The system should be tested at 2 cable lengths:

Short cable (0.1 m Belden 1694A):
Reflections, caused by bad return loss, have biggest impact on signal integrity.

Long cable (50 m Belden 1694A):
Bad launch parameters (transmit amplitude, rise/fall time, eye opening) and channel loss
have biggest impact on signal integrity.

Both the output eye and the bit error rate were measured.

-11-
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Short cable test
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Figure 6 shows the host eye with a short coax cable (0 m Belden 1694A) between the camera and

the host board. Error free communication is possible and the eye diagram shows that there is still a

lot of margin.
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2.6.2

Long cable test

Figure 6: Host eye with short cable

Figure 7 shows the host eye with a long coax cable (50 m Belden 1694A) between the camera and

the host board. Error free communication is possible and the eye diagram shows that there is still

some margin left.
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Figure 7: Host eye with long cable
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Table 1 gives an overview of all parameters that have been measured. The measured parameters

that are out of spec for both v1.0 and “v1.1” are marked in red, the parameters that are only out of

spec for v1.0 are marked in orange.

Parameter Measured CoaXPress v1.0

Transmit amplitude (in 75 Q)

CoaXPress “v1.1”

Relative eye opening 75 % 70 %
Rise time (20-80) 80 ps 90 ps
Fall time (20-80) 80 ps 90 ps
Jitter pp 32 ps 32 ps
S11 camera

Cable length (Belden 1694A) 40m 40m

Table 1: Overview of all parameters

This experiment shows that error free communication with the EQCO62x20 chipset 1s still

possible, even if most of the parameters don’t even meet the relaxed CoaXPress specification.

-13-
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Table 7 — Normative return loss frequency ranges for Host and Device

Frequency range

Frequency range

Frequency range

Highest bit where Return Loss | where Return Loss shall where return loss
rate shall be better be better shall be better
than -15 dB than -10 dB than -7 dB
1.250 Gbps 5 MHz — 312 MHz 312 MHz - 625 MHz -
2.500 Gbps 5 MHz — 625 MHz 625 MHz — 1.25 GHz -
3.125 Gbps 5 MHz — 1.0 GHz 1.0 GHz - 1.25 GHz 1.25 GHz - 1.62 GHz
5.000 Gbps 5 MHz - 1.0 GHz 1.0 GHz - 1.5 GHz 1.5 GHz - 2.50 GHz
6.250 Gbps 5 MHz - 1.0 GHz 1.0 GHz - 1.5 GHz 1.5 GHz — 3.2 GHz

Annex B: Table 3 — High speed link parameters at the transmit (Device) side

Symbol Parameter Min. Typ. Max. Units Comment
AV1x Transmit 500 600 700 mVv At Tp2 into 75Q.
amplitude -
407 480 552 mV At Tp2 into 50Q.
See note 1 below.
AVEeye/AVTx Relative EYE 0.75 - At Tp2 into 75Q.
opening
trise, trall Rise, fall time as short as 80 ps At Tp2 into 75Q, between
possible 20% and 80% of amplitude.
T Transmit jitter as low as 20 %UlI At Tp2 into 75Q.
possible See note 2 below.

Annex B: Table 4 — Low speed link parameters at the transmit (Host) side

Symbol Parameter Min. Typ. Max. | Units Comment
AVTXLE Transmit 110 130 160 mV At Tp3 into 75Q.
amplitude
AVEYELF/AVTXLF Relative EYE 0.75 - - - At Tp3 into 75Q.
opening
triseLF, trallLF Rise, fall time 7 11 15 ns At Tp3 into 75Q, between
20% and 80% of
amplitude.
TiLe Transmit jitter - as low as 5 ns At Tp3 into 75Q.
possible See note below.

-14-
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Table 7 — Normative return loss frequency ranges for Host and Device

HOST side
Frequency range Frequency range Frequency range
Highest bit where Return Loss | where Return Loss shall where return loss
rate shall be better be better shall be better
than -15 dB than -10 dB than -7 dB
1.250 Gbps 5 MHz — 312 MHz 312 MHz — 625 MHz -
2.500 Gbps 5 MHz — 625 MHz 625 MHz — 1.25 GHz -
3.125 Gbps 5 MHz — 625 MHz 625 MHz — 1.25 GHz 1.25 GHz — 1.62 GHz
5.000 Gbps 5 MHz — 625 MHz 625 MHz — 1.5 GHz 1.5 GHz — 2.50 GHz
6.250 Gbps 5 MHz — 625 MHz 625 MHz — 1.5 GHz 1.5 GHz - 3.2 GHz
Device Side
Highest bit Frequency range Frequency range Frequency range
rate where Return Loss where Return Loss shall where Return Loss
shall be better be better shall be better
than -10 dB than -7 dB than -4 dB
1.250 Gbps 5 MHz — 312 MHz 312 MHz — 625 MHz -
2.500 Gbps 5 MHz — 312 MHz 312 MHz — 1.25 GHz -
3.125 Gbps 5 MHz — 312 MHz 312 MHz — 1.25 GHz 1.25 GHz — 1.62 GHz
5.000 Gbps 5 MHz — 312 MHz 312 MHz — 1.5 GHz 1.5 GHz — 2.50 GHz
6.250 Gbps 5 MHz — 312 MHz 312 MHz — 1.5 GHz 1.5GHz-3.2GHz

Annex B: Table 1 — High speed link parameters at the transmit (Device) side

Symbol Parameter Min. Typ. Max. Units Comment
AVT1x Transmit 500 450 600 700 mV At Tp2 into 75Q.
amplitude )
407 366 480 552 mV At Tp2 into 50Q.
See note 1 below.
AVEeve/AVTx Relative EYE 045 - At Tp2 into 75Q or 500 .
opening 0.70
trise, tall Rise, fall time as short as 80 90 ps At Tp2 into 75Q or 500,
possible between 20% and 80% of
amplitude.
T Transmit jitter as low as 20 %UlI At Tp2 into 75Q or 500,.
possible See note 2 below.

-15-
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Annex B: Table 2 — Low speed link parameters at the transmit (Host) side

Symbol Parameter Min. Typ. Max. | Units Comment
AV1xLE Transmit 410 90 130 160 mV At Tp3 into 75Q.
amplitude 180
AVEevelf/AVTXLE Relative EYE 0.75 - - - At Tp3 into 75Q.
opening
triseLF, trallLF Rise, fall time 5 11 1520 ns At Tp3 into 75Q, between
20% and 80% of
amplitude.
TiLr Transmit jitter - as low as 5 ns At Tp3 into 75Q.
possible See note below.

Rationale for proposed changes:

Return Loss at HOST: Minor change (1.0 GHz => 625 MHz): allows a larger range of BNC

connectors to be used, including multi-lane connectors

Return Loss at Device: The return-loss at the device side was originally defined in order to

limit the effect of double reflections (this is a possible problem at short cable lengths only):

high-speed signals that originate at the device, reflect at the host, and subsequently reflect at
the device and will arrive as cross-talk at the input of the host (after having travelled 3 times
through the cable). At short lengths receiving the high-speed signal is very easy. This has been
modeled now more carefully, and it can be stated that the return-loss at the device can be
relaxed.

Relaxation is further also required because there is very limited return-loss margin at present,
making it difficult for camera makers to pass CoaXPress qualification. With the proposed

values, multilane 5W5 and High-Density BNC also pass more easily.

Device side transmit signal Relaxation of parameters: allows a larger range of BNC

connectors and chip-sets to be used at the high-speed transmit side. Eases compliance.

Host side transmit signal Relaxation of parameters: allows a larger range of BNC

connectors and chip-sets to be used at the high-speed transmit side. = Eases compliance.

Measurement into 5002/7502:

a. There is no mathematical conversion possible for rise time measured into 50Q or into
75Q ! Depending on the origin of the limitation of the bandwidth in the device
(capacitive or inductive, or both), the measured rise time is a few percent too optimistic
or too pessimistic.

-16-
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b. 75Q oscilloscopes do not exist,

c¢. There do not exist matching pads from 75Q and 50Q that give a calibrated rise time

degradation. The best commercial available matching pad has a (minimal)
guaranteed performance up to 3GHz. A 3dB bandwidth limitation at 3GHz, gives a
rise time degradation of more than 100 ps, which is more than 100% of the to be
measured value! So uncertainties on measured rise time through a matching pad is very
high (in the order of many tens of ps!)

d. Since most of the rise time is depending on the used chip, the extra capacitive/inductive
bandwidth limiters are of less importance, and the measured 50Q becomes quite correct.

e. trise, tfal, AVEYE/AVTX and Tj are therefore proposed to be measured into 50Q

-17-
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