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. 技術說明

In this patent we disclose a novel injection locked frequency divider 
(ILFD) architecture, which basically consists of a single ring or ring 
array oscillators. The injected RF signal modulates the oscillation 
frequency of the ILFD. When the loop is in locked, uniformly 
distributed multiphase signals can be derived at the divider output with 
high division ratio. This invention can be applied in a frequency 
synthesizer or a multiphase generator, and can be extended to a 
programmable injection locked frequency divider.  
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� 2.本項研發成果若尚未申請專利，請勿揭露可申請專利之主要內容。
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    子計畫四 : 5 Gbps 資料傳輸收發系統- 類比前端 (2/3)
5 Gbps Data Link Transceivers - Analog front-end (2/3)

計劃編號: 91-2215-E-009-081  執行期間:91 年 8 月~92 年 7 月
計劃主持人:交通大學電子系 陳巍仁 助理教授

e-mail:wzchen@alab.ee.nctu.edu.tw
摘要

2.5 Gbps

USB 2.0 PCI Express Serial ATA SONET

 2.5 Gbps
8 312.5 Mbyte/s  1000 

 1.5 %
Abstract

In the second year, our research work focus on high speed transceiver design 
with data rate up to 2.5 Gbps. The circuit techniques can be applied in USB2.0, 
PCI Express, Serial ATA and SONET transceiver.  The transceiver includes 
analog front-end amplifier, clock and data recovery circuit, and elastic buffer. The 
measurement results demonstrates that the transceiver is capable of operating at 
2.5 Gbps with 312.5 Mbytes 8 to 1 and 1 to 8 multiplexing and demultiplexing. 
The tolerated frequency offset is 1.5% with data packet size less than 1000 bytes.

系統架構

圖一. 光纖收發機電路系統架構.
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圖二. 資料傳收器電路架構.

圖三. 內插式多相位產生器
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圖四. 接收端前級電路架構.
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圖五. 轉阻放大器的核心電路
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圖六. 振幅檢測器
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圖七. 接收端前級放大器頻率響應結果圖
10 Gbps PRBS 1mA , 

.  225 mV.

圖八. 輸入電流 1mA 時眼圖

. 
,  53 dB . 

(  1 mA), , .
, 2mA

圖九. 輸入電流和輸出電壓的關係圖.
.

Technology 0.18μm 1P6M CMOS

Operate voltage 1.8V

Gain 53dBΩ

Input noise <2uA

Power 40mW



10

Group delay 0.5ns

Bandwidth 7 GHz

Dynamic range 20ua~2mA

Layout size 770µm×985µm

表一 轉阻放大器規格列表

實驗結果
SPICE, Matlab  Verilog

 Cadence 

圖十. 相位平均化前之內差相位誤差關係圖

圖十一. 相位平均化後之內差相位誤差關係
圖

.  5 % 
, ±  6% . 

, , ± 0.6% 
. , , 

.
2.5Gbps . 

(10101100) 5.8ps (RMS)
600mVp-p

 2.56 Gbps 27-1 PRBS , 
. 43.3ps(rms)

320Mbps
, 640Mbps 2.56Gbps 

. 80Mbyte/s 320Mbyte/s
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1000 1.5

圖十二. 傳輸端量測結果

圖十三. 接收端量測結果

.  0.35 m  CMOS , 
2.9 mm ×  2.4mm .

圖十四. 晶片照相圖
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Technology 0.35ìm 1P3M CMOS

Operate voltage 2V (except Buffer 3V)

Transmitter 2.5Gbps

Receiver 2.5Gbps

PLL frequency range 80MHz ~ 450MHz

Power (buffer) 100mW

Analog ckts 100mW

Digital ckts 80mW

表格二 2.5Gbps 收發機功能列表

結論
,  8:1  1:8 

 2.5 Gbps  8 
312.5 Mbps  800 

mVpp 5.8 ps (RMS)  1.6 
Vpp 43.2 ps (RMS)  3 V 

 2 V  280 mW  1000 
 1.5 %

, . 0.18 m 1P6M 
CMOS 53dBΩ 7GHz

2µA  40 dB. 1.8
40mW. 770µm×985µm. 

研究成果
(一)晶片：
[1]  CIC 2.5 Gbps 
( )
[2]  CIC 10Gbps
( )
[3] , ,  154831.
[4] , , , US, R.O.C. Patent pending.
(二)論文：
[1] Wei-Zen Chen , et al, “10 GHz Quadrature-Phase Voltage Controlled Oscillator 
and Prescaler” to appear at 2003 European Solid-State Circuits Conference.
[2]Wei-Zen Chen, et al, “Symmetric 3D Passive Components for RF ICs Application”
to appear at 2003 IEEE RFIC symposium
[3]Meng-Tzer Wong and Wei-Zen Chen “ A 2.5 Gbps CMOS Transceiver”,  
submitted to 2003 VLSI/CAD Symposium
[4]Wei-Zen Chen, et al, “A 3.3V 10-GHz Clock Multiplier Unit for OC-192 
Transmitter”, submitted to 2003 VLSI/CAD Symposium.
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