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ABSTRACT.

CMOS Negative Group Delay Circuit Using Source
Series Feedback Circuit and Shunt Resonating

Resistance.

Jaeyeon Kim
Department of Electronics and Information Engineering

Chonbuk National University

With increase demand of higher data rate of systems, the
relevant of values of group delay seems necessary to insure
the signal synchronization in RF/digital systems. Therefore,
well-synchronization signals are required to maintain the
system performance. Recently, some interesting studies of
the negative group delay (NGD) concept have led to its
experimental validation through the realization of its
electronic circuit. In order to enhance the signal
synchronization in the RF/microwave and millimeter-wave
equipment, various techniques based on the application of
the NGD concept at baseband and microwave bands were
presented in previous works. However, the researches of
NGD network in RFIC using CMOS process are lacking as
compared with other areas.

In this research, the NGD circuit in CMOS process 1is
proposed using source series feedback circuit and shunt
resonating resistance. The propose active NGD network is
designed using cascade amplifier in CMOS process, which
can provide NGD as well as gain for wideband code division
multiple access (W-CDMA) uplink band (1.92 ~ 1.98 GHz).

This work seems the first attempt to design NGD network
using CMOS in the field of RFIC.

Keywords : Negative Group Delay Circuit, CMOS,

RF Communication transmitter, Matching network.
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Table 3.1 The ABCD parameters of some useful two—port
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Fig. 3.3 Series connection using z parameters and a

typical application.

I/l = I/la I/lb Zlal + Zlbl ZlaZ + Z 1b2 [1 (3 6)
I/2 I/Za I/2b Z§1+Z§1 Z2aZ+Z§2 [2

_24_



3)Y HEZH=

19 340 TAE AF go], 2XE YEYAES #HEZ A
&d A9 Y dEEE A4 Y g HE 2S5
A2@7)eF 2ol yEhd 4 QU

19 34 dHbEQl ofEF Aol s AFEstel HE R A

Y shejnle

A
o

Fig. 3.4 Shunt connection using y parameters and a

typical application.
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Fig. 3.5 Basic circuit diagram of the proposed.
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Fig. 3.5 (a) Basic circuit diagram of the proposed, (b)

transmission and group delay characteristic.
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Fig 3.6 Transmission and group delay characteristics

using Matlab.
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Fig 3.7 3D plot according to resistance and capacitance.
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Fig 3.8 Negative Group Delay Circuit using T matching

network of cascade structure.
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Fig. 3.10 The operating frequency are different NGD1 and

NGD2 using Negative Group Delay Circuit.
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Fig. 3.11 transmission and group delay characteristics of
NGD1, NGD2.
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Fig. 3.12 Basic network of cascade structure.
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Fig. 3.17 Overall structure of CMOS negative group delay
circuit using source series feedback circuit and shunt

resonating resistance.
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Table 3.3 Characteristics of the operating frequency(1.95 GHz).

Symbol Values
So1 [dB] 455+2.6
GD [nsec] -1.02+0.2
_ 244 MHz
Bandwidth [MHz]
(1.836 GHz ~ 2.08 GHz)
S/ S» [dB] -155 / -19

Size [um?] 773 x 800
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Fig 4.1 Layout of proposed CMOS negative group delay circuit

using source series feedback circuit and shunt resonating resistance.
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o] 83 CMOS w9 oA =9 5EA.
Table 4.1 Characteristics of the measurement CMOS

negative group delay circuit using source series feedback

circuit and shunt resonating resistance(1.98 GHz).

Symbol Values

So1 [dB] -2.93+1.57

GD [nsec] -0.8+0.2

_ 244 MHz

Bandwidth [MHz]

(1.836 GHz ~ 2.08 GHz)
S/ Sy [dBI] -16.5+25 / -11.25%0.75

Size [um?] 773 x 800

a9 442 A EYoAY FAHE Ax HE B 3|29
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Fig 4.4 Simulation results with the measurement results of (a)

transmission and group delay characteristics, (b) reflection characteristics.
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Table 4.2 Comparing the simulation results with the
measurement results of CMOS negative group delay circuit
using source series feedback circuit and shunt resonating

resistance(1.98 GHz).

Symbol Simulation results Measurement results
So1 [dB] 4.7+2 -2.93+1.57
GD [nsec] -1.025+0.225 -0.8+0.2
Bandwidth 250 244
[MHz] (1.832 GHz ~ 2.082 GHz) | (1.836 GHz ~ 2.08 GHz)
Si / Sz [dB]| -16.15+0.85 / -19.55+3.05 | -16.5+25 / -11.25+0.75
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