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« CTLE relaxes equalization load of DFE

 |/O links may operate at different data rates
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« CTLE reduces equalization effort of DFE

 |/O links may operate at different data rates

 Adaptive CTLE for a fixed rate is not optimized
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f.,= 0.28B, even Iif sliced after imperfect equalization
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e Filter Gain/BW mismatch
- Loop adjusts f.
- Power equality restored
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- Large area
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e Core bandwidth limitation
e High jitter
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Gu(s)-stage ‘2 @

* B,(s) increases BW of core stage
» Feedback gain can be higher
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* B,(s) increases BW of core stage
» Feedback gain can be higher

e reduces transient jitter

e improves DC gain
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SIMULATION
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e Higher bandwidth
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Rectifier

* HF & LF power detector
* 100’s of MHz to 2.8GHz
« PMQOS for tuning

e 2"d_order amplifier
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Identical blocks — variation compensated (g =f )
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 Rate & Channel adaptation settings unchanged
e Constant BER (<101?) for different channel & data rates
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PERFORMANCE SUMMARY

Parameter

JSSC,'06

ISSCC,'05

TCAS-II,'10

This Work

Technology

Data Rate

Inductors
Multi-rate

Jitter

Peaking
Gain

BER

Supply
Power
Area (mm?)

0.13-um
CMOS

20 Gb/s
Yes
No

14 ps,pp

15dB
@10GHz

10-1°
@20Gb/s"
1.5V
60 mW
0.8x0.25

0.13-um
CMOS
10 Gbls

Yes
No
20 ps,pp

20dB
@5GHz

N/A

1.2V
25 mW

0.45x0.36

(): BER increases at lower data rates.
(2): including VGA and limiting amplifier.

0.18-um
CMOS
2~6.4 Gbls

No
Yes
41 ps,pp

12dB
@3.2GHz

10-12

1.8V
85 mW

0.63x0.55

0.13-um
CMOS
0.622~10 Gbls

No
Yes
9.5 ps, rms

15dB
@5GHz

10-12

1.2V
130 mW®

0.75x0.45¢)
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CONCLUSION D

= Adaptive equalizer in CMOS technology needed for
low cost/high performance wireline receiver

* Inductorless design attractive for area efficient/
moderate speed implementation

= Architecture for PVT robust adaptive equalization with
data rate adaptation presented

» A10Gb/s CMOS equalizing filter without using
Inductors proposed in 0.13-um CMOS
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