
Richard Mellitz, Intel Corporation 

07-03-2013 

Package Impact Data 
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IEEE802.3bj clause 93a package measured at 

TP0a. 

IEEE802.3bj clause 93a package impact on  the 

Hirose Channel 

Observations 
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Review of IEEE802.3bj clause 

93a package model 
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http://www.ieee802.org/3/bj/public/jan13/mellitz_3bj_01b_0113.pdf 

 

http://www.ieee802.org/3/bj/public/jan13/benartsi_3bj_01a_0113.pdf 

 

180ff 

250ff 55 W 

12mm 38 mm 

http://www.ieee802.org/3/bj/public/jan13/mellitz_3bj_01b_0113.pdf
http://www.ieee802.org/3/bj/public/jan13/mellitz_3bj_01b_0113.pdf
http://www.ieee802.org/3/bj/public/jan13/benartsi_3bj_01a_0113.pdf
http://www.ieee802.org/3/bj/public/jan13/benartsi_3bj_01a_0113.pdf


Simulation conditions 

800 mV P-P ideal drive 1ps Trf into package die 

side 

 Package limits TP0 risetime. 

IEEE802.3bj package. 

http://www.ieee802.org/3/bj/public/jan13/benartsi_

3bj_01a_0113.pdf 

0.38 ps rms random jitter 

5.4 ps uniform jitter 

Package s-parameter were the original source s-

parameter 4 port s-parameter for clause 93a. 

PRBS11 data pattern 
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http://www.ieee802.org/3/bj/public/jan13/benartsi_3bj_01a_0113.pdf
http://www.ieee802.org/3/bj/public/jan13/benartsi_3bj_01a_0113.pdf
http://www.ieee802.org/3/bj/public/jan13/benartsi_3bj_01a_0113.pdf


Simulation Circuit 
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Does an Eye Mask Make Sense? 
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‘bj Spec Package Eye at TP0a,   

no-FFE with PRBS11 

FFE Taps = [-0.126  0.742 -0.132) ] 

‘bj Spec Package Eye at TP0a,   

Optimum FFE with PRBS11 



‘bj Spec Package Eye at TP0a, 

tuned FFE with PRBS11 
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FFE Taps = [-0.126  0.742 -0.132) ] 



The problem 

The ‘bj package is optimist for large chips! 

 12 mm is ok for a small device 

 A router/switch chip will likely require 30+mm 

Interconnect does not advance as fast as silicon! 
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Let’s not ignore practice switch packages 



Hirose_IT5_channel_touchstones does not pass COM because of 

reflections and crosstalk. 

COM = -4.5 dB 
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Frequency 

Domain 
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Thru SBR’s and equalized SBR 

noise PDF 
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 equalized SBR noise PDF 



Crosstalk is not that small (25 mV peak at BER 1e-15) 
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COM without package 

improves to -1 dB … 
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TDR shows reflections near 

the ends of the channel.  
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The impact of package re-reflection will be quite large 

TDR looking in to both ends of the Hirose channel (no package). Interesting? 

 

~ 2.2” 

~ 300 mils ~ 300 mils 

~ 1.5” 



Add DFE20 (no package) and 

COM goes to about 2.7dB 
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We still have a 

lot of crosstalk 



More variations 

COM = 4.45 dB w/ 1 crosstalk dfe20 no package 

 

COM = 2.5 dB w/ 1 crosstalk dfe20 + package 

COM = 6.6 dB w thru only dfe20 + package 

 

COM = -.9  dB w thru no dfe + package 

COM = -.9  dB w thru no dfe + package 

Need at least DFE5 to get passing COM w/no 

crosstalk and package 
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com_d2p1_02_0613('config_com_ieee8023_93a_d2p1=CAUI-4_test.xls', 0, 1, ... 

    '..\channels\ieee802p3bm\Hirose_IT5_channel_touchstones\Hirose_IT5_20dB-channel_J9-L9_thru.s4p', ... 

    'Hirose_IT5_20dB-channel_J9-L9_E9-G9_NEXT.s4p') 

com_d2p1_02_0613('config_com_ieee8023_93a_d2p1=CAUI-4_test.xls', 0, 0, ... 

    '..\channels\ieee802p3bm\Hirose_IT5_channel_touchstones\Hirose_IT5_20dB-channel_J9-L9_thru.s4p') 



Observations 

Channel with reflections close to the end of the 

channel like in a BGA break out can be amplify 

package anomalies.  

Crosstalk at BER 1e-15 can may be troublesome. 

Specifying a EYE Mask with realistic switch 

package seems challenging. 

Perhaps measuring a step response at TP0a and 

determining COM may worth exploring.   

 Requires developing procedure with some similarity 

to clause 93c 
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COM table 
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Parameter Setting Operational Control

Coding/Port Type CAUI-4 INCLUDE_CTLE 1

Signal Rate (fb) 25.78125 GHz INCLUDE_TX_RX_FILTER 1

[c(-1) c(1)] [-.18 -.38] DEBUG 1

Nb 0 UI DISPLAY_WINDOW 1

Gdc, for CTF -16 dB CSV_REPORT 1

Av 0.4 V SAVE_RESP 0

Af 0.4 V GET_FD 1

An 0.6 V INC_PACKAGE 1

L 2 IDEAL_RX_TERM 0

DER0 1.00E-15 USE_EXTERNAL_PARAM 0

CC1 3 Min COM dB RESULT_DIR .\test_results\

sigma_rj 0.01 UI RX_CALIBRATION 0

Add 0.07 UI BREAD_CRUMBS 1

sigma_r 5.00E-04 V

eta_0 6.40E-08 V^2/GHz Data for informative calcuations

PDF_bin_size 1.00E-06 V f_v 4 *fb

Samples Per UI 32 f_f 4 *fb

Port Order [1 3 2 4] f_n 4 *fb

CTF_step 1 dB

TXFFE_step 0.02

bmax(1) 1

bmax(2..Nb) 1

f_r 0.75 *fb

package_tl_gamma complex([-0.0010037 -0.0003539 -0.001027 0 -1.178e-05], [0 -0.003355 -0.03818 0 3.363e-05])

package_tl_rho complex([0.0011007 3.679e-18 -0.0003235 -1.021e-20 1.722e-07], [0 -0.008124 -3.545e-20 7.44e-06 -1.8e-21])

C_d 2.50E-04 nF

R_d 55 Ohm  

C_p 1.80E-04 nF

z_p 12 mm

WGN_step 0.0005 v rms


