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詳細技術,Details

●ﾌﾟﾘｴﾝﾌｧｼｽ技術を用いた
　12Gbps ｵﾝﾁｯﾌﾟ伝送線路回路技術

●ﾊﾟﾙｽ信号伝送による
　8Gbps 2.5mW ｵﾝﾁｯﾌﾟ伝送線路回路技術

●8Gbps ﾏﾙﾁﾄﾞﾛｯﾌﾟ双方向 
　　　　　　　 ｵﾝﾁｯﾌﾟ伝送線路回路技術

LSI内/LSI間をシームレスに接続可能な超高
速・低電力Intra-/Inter-chip networkを開発
●オンチップ伝送線路配線技術
●超高速信号配線用BIST(Built-In Self Test)
 システム

Development of ultra high-speed and low power 
intra-/inter-chip networks for seamless communi-
cations among circuit blocks in LSIs
●On-chip transmission line interconnect technologies

Intra-/inter-chip ﾈｯﾄﾜｰｸの構成例
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ﾌﾟﾘｴﾝﾌｧｽ技術による12Gbps ｵﾝﾁｯﾌﾟ伝送回路
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8Gbps ﾏﾙﾁﾄﾞﾛｯﾌﾟ双方向伝送回路
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Technology: 90nm Si CMOS
Supply voltage: 1.0V
Power @8Gbps: 1.2mW/Trans.
Total power (Tx and six Rx): 7.2mW
Simulated delay: 150ps/5mm
The maximum bit rate: 8Gbps
Energy per bit: 0.90pJ/bit

● H. Ito et al., IEEE Journal of Solid-State Circuits, Vol. 43, No. 4, pp. 1020-1029, April 2008.
● H. Ito et al., IEEE Symposium on VLSI Circuits, pp. 136-137, June 2007. 

8Gbps @OUT6

13.9mV/div, 20.9ps/div

ｵﾝﾁｯﾌﾟ接続における遅延とﾋﾞｯﾄ当たりの消費ｴﾈﾙｷﾞｰ
[1] S. Gomi et al., IEEE CICC, pp. 325-328, 2004.
[2] H. Ito et al., IEEE A-SSCC, pp. 417-420, 2005
[3] T. Ishii et al., IEEE A-SSCC, pp. 131–134, 2006. 
[4] H. Ito et al., IEEE IITC, pp. 193-195, 2007.
[5] R. T. Chang et al., IEEE JSSC, vol. 38, vo. 5,
     pp. 834-838, May, 2003.
[6] H. Ito et al., IEEE JSSC, vol. 43, no. 4. pp.1020-1029,
     April, 2008.
[7] T. Maekawa et al., ESSCIRC, pp. 474-477, Sept. 2008.
[8] E. D. Kyriakis-Bitzaros et al., Journal of Lightwave 
     Technology, vol.19, no. 10, pp. 1532-1542, Oct. 2001.
[9] K. Lee et al., IEEE ISSCC, pp.152-153, 2004.

0.1 1 10 100

2000

1000

100

Energy per bit [pJ/bit]

D
el

ay
 [p

s/
cm

]

TLI [1]
(Masu Gp. Sim.)

TLI [5]
RC [5]

RC [5]

TLI [2]
(Masu Gp.)

TLI [3]
(Masu Gp.)

TLI [4]
(Masu Gp.)

RC [1]

RC [4]

Multi-drop TLI [6]
(Masu Gp.)

PtP TLI [6]
(Masu Gp.)

Multi-drop TLI [7]
(Masu Gp.) PtP TLI [7]

(Masu Gp.)

Optical [8]

Optical [8]

RC [9]

VDD

M1

M3 M4

M5 M6

IN

R1 R2

R3 R4

M2IN’
Tx OUT
Tx OUT

VDD

bias

On-chip
Transmission 
Line

100Ω

τ τ

Tx Rx

Buffer

OUT
Rx OUT

VDD

Inverter
OUT

25.8mV/div, 13.4ps/div   

IN

OUT

Differential Transmission Line

Tx

DC IN

1100 μm

87
5 
μm

Buffer

DC IN

Rx

 0

 20

 40

 60

 80

 100

 0  5  10  15  20  25  30

E
ye

-w
id

th
 / 

pe
rio

d 
[%

]

Bit rate [Gbps]

With pre-emphasis

w/o pre-emphasis

(Simulation)

Si Substrate

Zdiff = 100 Ω 4.0 μm
6.0 μm

4.0 μm
M7 (1.8 μm)

Dummy
Metals

(M1-M6)

・Measured bit rate: 12.5Gbps
(Maximum bit rate of PPG)
・Power consumption: 6.9mW

90nm Si CMOS
Line length: 5mm

K. Miyashita et al., 17th Conference on Electrical 
Performance of Electronic Packaging, Oct. 2008.
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[1] S. Gomi et al., IEEE Custom Integrated Circuits Conference, pp. 325-328, 2004. [3] T. Ishii et al., IEEE Asian Solid-State Circuits Conference, pp. 131–134, 2006. [4] H. Ito et al., IEEE International Interconnect Technology Conference, pp. 193-195, 2007.
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Process: 90nm Si CMOS
Maximum bit rate: 8Gbps
Power consumption @8Gbps: 2.5mW
Energy per bit: 0.31pJ/bit
Delay (In-Rx_out, 5mm): 164ps

T. Maekawa et al., the 34th European 
Solid-State Circuits Conference, 
pp. 474-477, Sept. 2008.

ﾊﾟﾙｽ信号による8Gbps 2.5mW ｵﾝﾁｯﾌﾟ伝送回路
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Timing chart of Tx OUT.

State1 (  t<t1    ) IN is High, Tx OUT is Low.
State2 (t1<t<t2) IN is Low, Tx OUT is High.
State3 (t2<t<t3) IN’ is High (M3:OFF, M5:ON).
                        The rising edge is emphasized.
State4 (t3<t<t4) IN is High, Tx OUT is Low.
State5 (  t4<t  ) IN’ is Low (M3:ON, M5:OFF).
                        The falling edge is emphasized.
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