Development of Differential Transmission Line Interconnect IP
for High-Speed Global Interconnect
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Issues for Si LSI:

Delay and Power Dissipation in Long Global Interconnects f§ Anritsu MP1761B

/INTILSL| PULSE PATTERN GENERATOR _MP1761B_0.05-12.5GHz

Transmission Line Interconnect:
Faster signaling than a conventional RC interconnect
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Implementation of high-speed transmission line interconnect
IP to replace global RC interconnect in a digital LSI
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Numerical Results at 45nm Technology Node
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H. Ito, et al. IEEE IEDM, pp. 677-680, Dec. 2004.
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The circuit with DTL interconnects can save 30 % power.
The operating frequency can be improved from 15 GHz to 40 GHz by using DTL interconnect.
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Measurement System

Digital Oscilloscope
Agilent 86100C + 86117A
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Measurement Results

2Gbps 3Gbps

600mV/div

100ps/div 100ps/div

- Power Consumption (Tx & Rx): 8 m\W
- Maximum Operating Freq: 3 Gbps

4 Gbps

@Vop14 =18V, Vbias1=1.0V
Vem =14 V, Vbias2 = 0.6 V
Power = 54 mW

— Proposed Interconnect
Transmission Line & CMOS Inverter (Simulation)
-- RC Interconnect (Simulation)

Transmission Line: Co-planar Type
Line Width =4 um
Line-to-GND Space = 4.2 um
GND Line Width =4 um
Z0 =100 Q

Gate Width of PMOS = 200 um

Gate Width of NMOS = 100 um

Transmission Line

& CMOS Inverter
1 O CMOS Inverter CMOS

E Single-ended Transmission Line [ Inverter

S. Gomi, et al., IEEE CICC, pp. 325-328, 2004.
Line Resistance = 395 Q/cm

Line Capacitance = 2.3 fF/cm

Gate Capacitance of MOS (min. size) = 1.73 fF
Output Resistance of MOS (min. size) = 6.3 k(2
Number of Repeater = 7 /cm

Repeater Size Wp = Wh =70 um

RC Interconnect

Repeater

RC Line

— Proposed Interconnect (Simulation)
Transmission Line & CMOS Inverter (Simulation)
-- RC Interconnect (Simulation)

Purpose of this work is implementation of high-speed transmission line interconnect IP to replace global RC interconnect in a digital LSI.
Maximum 4 Gbps signaling can be achieved using the proposed circuit fabricated by 0.18 um CMOS technology.

The proposed interconnect has smaller power consumption and delay than the conventional RC interconnect over 7 mm as 2 Gbps signaling.
The transmission line interconnect is one of the promising technology to overcome power and delay issues for long global interconnect.




