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Background Cable & System Overview

Pixel chips for future applications produce a virtually infinite » 2m micro-twisted pair cable: 42dB loss @ 5GHz.
amount of data. » System consists of transmitter, cable and receiver.
» Cable is terminated with Z, and Z, .
» Imaging needs more frames per second. » Eye height at RX calculated with the help of symbol response
» High energy physics experiments will run at a higher E=E Offset, noise
luminosity, meaning more hits per second. e out
o= (2

twisted pair l

detection point

All this data has to be transported off the pixel chip.

For the upgrade of the LHCb experiment at CERN: . ISlpomts
» Expected link speed is about 10Gb/s.
* Due to extreme radiation dose, 2m micro twisted-pair cables RS A R o T

between the pixel modules and the optical modules.
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No, FIR or PWM Equalization RC Filter as Source Impedance

SymbOI Shape S i 2m micro-twisted pair, ZS = 0 Ohm, ZL = 90 Ohm, 10/8 encoding
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l 2m micro-twisted pair, ZS = 1 kOhm # 0.3 pF, ZL = 90 Ohm, 10/8 encoding
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A . | » Use RC filter as source

T " : : : : impedance Z..

73 AN S S N S * R = 1kOhm.
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Highest data rate achievable with PWM EQ at high data rates.

(pulse-width modulation equalization).

absolute eye height ()

Parameter Variation Tolerance

Main reason for using an RC filter as source impedance is the
resulting robustness against parameter variations.

_ _ o _ _ = S22 i el | Vout_cm = 900 mV
2m micro-twisted pair, ZL = 90 Ohm, 10/8 encoding, pwm, Tsymbol = 100 ps 2m micro-twisted pair, ZL = 90 Ohm, 10/8 encoding, pwm, Tsymbol = 100 ps e e | Output swing = +i- 300 mV
e —— i zs=oonm T T T 1Bz il Differential output = +/-600 mV
- E ZS = 190 Ohm j?3 p_F____ 9- ' | i H . —d iy sy sy =~ - |
= ZS = 1.kOhm /# 0.3 pF
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Itail = 2 mA ; RL=300 Q
Ivtnfet_rf - W=10 L=0.12
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— ZS=00hm, pwm=053 : .
1r======"""Z8"="100 Ohm // 3 pF  pWii =0.57
_ _ _ 1| —— Z8=1kOhm 0.3 pF, pwm = 0.50 : , ,
0 f f 1 T 1 T T } }
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pwm bondwire inductance (nH) (both in ZS and ZL)

&' ——— FJ | °Mostcircuits implemented with CML.
The solution with RC filter is both more robust against pwm & 11 2 «TX:area=0.35mm? power = 60mW.
variations and bondwire inductance. . .RX:area=0.10mm? power = 16mW.
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 xdiv = 20ps, ydiv = 10mV ‘xdiv = 20ps, ydiv = 100mV
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