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Advantages
- Near-speed-of-light signaling
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Wafer Level Package Technology

a lossy Si substrate.
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Increase of global interconnect delay

On-chip Transmission line interconnectsITL -

- Repeater less : low power consumption
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Wafer Level Package (WLP)

- Low resistive lines due to thick metal layers.
 Induced eddy currents in a Si substrate can be reduced
because thick resin layers separate metal layers from
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GChallengeaPurpose

Power consumption of TLIs is almost determined by static power of a Tx and an Rx.

O—>3 Differential Transmission Line

" Tx in conventional TLIs has to output large-
amplitude signals for compensating large loss.

RX in conventional TLIs need to have large
_ gain for amplifying small input-signals.

Power of Tx will he saved If low-loss transmission line can be achieved.

10 develop low-power TLIS with low-loss transmission
lines In water level package process.

3000 um

(:mn mlcrogranhs m .18 um CMOS nrocess]

y - L -
AEEENERERN
Y

The conventional TLI(reference)

Eye patterns
reference(2.5Gbps)

65 mV/div
56 ps /div

WLP5mm(2.5Gbps)

65 mV/div
56 ps /div

Performance summary
@5-mm-long TLlIs

4900 um

5-mm-long TLI using WLP 10 and 20-mm-long TLI using WLP

WLP20mm(2.5Gbps)

65 mV/div
56 ps /div

@® 10- and 20-mm-long WLP TLlIs

Delay[Sim.]

‘ Technology ‘ 0.18um Si CMOS ‘O.18um Si CMOS WLP\

178 ps

180 ps

Line length

10 mm

20 mm

Technology

@3Gbps

Consumption| Rx : 3.1 mW(1.8 V)
total : 9.5 mW

Tx:4.1 mW(1.2V)
Rx : 1.3 mW(1.8 V)

total : 5.5 mW Power

Consumption

Area

Tx:90 x 140 pm?
Rx : 80 x 50 um?

Tx : 85 % 120 um? @2.5 Gbps

0.18um Si CMOS WLP

Delay[Sim.] 232 ps

Tx:4.0 mW(1.2V)
Rx:1.2 mW(1.8 V)
total : 5.2 mW

350 ps

Tx:4.1mW(1.2V)
Rx:1.4 mW(1.8V)
total : 5.5 mW

Rx : 80 x 50 um?

Maximum
bit rate

4.5 Gbps

3.5 Gbps

Tx: 85 % 120 um?
Rx : 80 x 50 um?

Tx: 85 % 120 um?
Rx : 80 x 50 um?

Maximum bit rate is determined by eye-width.
Eye-width margin is assumed to be over 20 % of period at BER of 10-'2.

Maximum
bit rate

2.6 Gbps

3.4 Gbps
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- Simulated delay of TLIs using WLP linearly increase as line length

- The proposed TLI| has almost the same delay as the conventional TLI.

- Power of TLIs hardly depends on bit rates and line length.
- TLIs using WLP achieve 42% smaller power than conventional TLIs.

- A low power on-chip TLI using WLP technology is developed.

- Proposed TLIs using WLP had smaller power consumption
than that using only CMOS process.

- Unique design strategies for on-chip TLIs using WLP would be

required for achieving higher-speed signaling.




