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Fig.1 Model of transmission line
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Fig.2 Model of varactor diode Fig.3 Capacitance of varactor diode vs reverse bias voltage
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Fig.4 Model of shock line circuit

4



3 523

— V(1
t Vo= JL GV +C 4 0 S 4
Vi, t
Vi Vi
tV
n n,
n 5
L max fin 1 Vh -1 Vl 5 Fig.5 Wavefront compression
0 5
At n 0
5 n At 4 a GaAs
ps GaAs
4
I ps
1 . J . 2000 12 4  386-391. Peng H S. High-power ultrashort pulse lasers

and amazing phenomena of physics. High Power Laser and Particle Beams 2000 12 4  386-391

2 Mishra UK Brown A S Rosenbaum S E. DC and RF performance of 0.1 pwm gate length AllnAs-GalnAs pseudomorphic HEMTs C //Proceedings
of the Electron Device Meeting. 1988 11-14.

3 Majidi-Ahy R. 100 GHz high-gain InP MMIC cascode amplifier C //Proceedings of the GaAs IC Symposium. 1990 173-176.

4 Chen Y X YangMH TangD etal. Picosecond pulse transmission line for multi-beam ultrashort laser pulses sampling J . Chinese Journal of Elec-
tronics 2005 14 4 731-734.

S5 Chen YX YinXD TangD etal. Design and simulation of 100 ps transient sampling gate based on high speed Schottky diode J . High Power La-
ser and Particle Beams 2006 18 1  46-50.

6  Kane D J. Recent progress toward real-time measurement of ultrashort laser pulses J . IEEE ] of Quant Elecir 1999 35 4  421431.

7  lhlenfeld W Mohns E Bachmair H et al. Evaluation of the synchronous generation and sampling technique J . IEEE Trans Instr Meas 2003 52

2 371-374.

Principle and model of ultrafast pulse generation based on shock line

CHEN Yu-xiao ZHANG Yang  TANG Dan
Institute of Electronic Engineering CAEP P. O. Box 919-521 Mianyang 621900 China

Abstract  According to the principle of pulse wavefront compression the model of a shock line circuit is proposed and the compu-
ting formulas of wavefront compression are deduced. The shock line is a nearly continuous high-impedance transmission line loaded at the
same small spacings by reverse-biased varactor diodes. With the propagation of the input negative-falltime pulse along the transmission
line the capacitance of varactor diodes is decreased by the increase of reverse bias voltage and the variation in propagation delay at the
nodes results in the compression of negative-going wavefronts during propagation. So the wavefront of ultrafast pulses generated by the
shock line can be 1 ps.
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