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Andy Rose, Imperial

MP 7/

* Full-height, double-width AMC card

* Xilinx Virtex 7 — 1.6Tb/s of SerDes links

* 6x 12-channel, >10 Gb/s

* 72 bidirectional channels Rx & Tx = 720 Gb/s

Mini-T5-R2

AMC Card, but with Avago PPODs
Rx = 160 Gb/s

Tx = 100 Gb/s




Andy Rose, Imperial
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Andy Rose, Imperial

Mechanical Prototype

* No electrical connections, just surfaces and mounting-holes
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Andy Rose, Imperial

Mechanical Prototype




Test Cards

Many different test structures:

Bend tracks with 45 degrees or
curves

Track to weave angle
Capacitor void impact
Via impact

Immunity to switching power
supply noise

Ground-Signal-Signal-Ground

Material impact




Test Card

03 cop
0201 cap
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Vaided GND plone

Bv via =lub

Measure 1roce attanuglion
Slripling, 3 inckes T=9%mm G =133mm
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Curved wiggles

Skew ¢compensalien with jogging

G556 vios
Stripline, % inches
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Skew: Test Card O

File Vertical Timebase Trigger Display Cursors Measure Math Analysis  Uilities Help

i
EDtLeﬁGDhnl

Same scope channel for both traces — No calibration error

| Top Left Conn

I
|
|
BotLeft Conn
———
JL
|

0 degrees, 153mm stripline, Ventec VT461, 89um track, 140um gap

I TOR]A[5] base -289.145 ng [Trigger
1 i 1 i i i SBEQ 435 psidw
250. i i 989 S 4.4 psis

X1= 330381 ns  Ax= 97.7 ps
¥2= 331338 ns NAX= 1024 GH=z

21912012 8:26:36 AM




Skew: Test Card 2

File Vertical Timebase Trigger Display Cursors Measure Math Analysis LHilities Help

ma Base 32.6084 ns) [Trigger
100 midiv 100 myidiv) 100 mydi SEQ 10.0 psidn
50.0 psidiv B0.0 psidiv) 100 psidi 200 S B00D fsis

ar # 133 #

LeCroy 5/29/2012 4:16:15 AM




Simulations

Eye Density
04Ul 05Ul 0g

0.

128 bit per Ul

1 million Ul
8B/10B

PreEmp =5 (100)
AMI-Dj-min = 5ps
AMI-Dj-max = 15ps

) = [0.00R53285

A\ I-Slgma = 23p$ rms 00 Evye density plot: Min = -10, Max =0, Vstep



Via impedance..

Via length, excluding stub < 0.4mm

Signal takes < 3ps to traverse via
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Stressed Eye & Via Inductance

I

AMI-Dj-min = 5ps
AMI-Dj-max = 15ps
AMI-Sigma =2.3ps

128 bit per Ul
1 million Ul

8B/10B

PreEmp =5 (100)

Eie ety it =) Mae=[ Vg =17 1314
. 0.35mm pad, 0.20mm pad,
Diff Imp = 62 0.15mm real drill  0.11mm real drill
Diff Imp =77 Diff Imp =104

Not buildable!






