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Design of Impulse Generator using Transistor
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Abstract

In this paper we show impulse generator which is important component in UWB communication. There is two steps
to generate monocycle impulse. In first step, Gaussian pulse was made by operation of transistor switching and
operation time of transistor' switching, The second step the high pass filter change from Gaussian to Monocycle
impulse. The result of this impulse generator is impulse whose pulse width is 0.9 ns in time domain and amplitude

is +/-250 mV.

Key words : UWB, Impulse, Gaussian, Monocycle, Polycycle

I.MAE

UWBE & Agol 7k &9 AW d4-3
T4 FA A& AR Al2ges gEA ok

Bandwidth7} 4] F322] 25 % o]Are] At 500
MHz ¢)4¢l ALE &3] Ulira WideBand2 & 93}
M I1do2 Jehd 1¥ 13 Zth

UWB B4 A28 248 93 7|5 88 1
3 29} 29", UWB 24 Al2%-& Radio PulseS &
Adte FEFH FA TN AEE Eddte Fif
22 FAE AR ST F Ee & A5
w&} Bi-Phase Modulation ¥+ Pulse Position Modu-
lationg & F A7 elo]qel| we} ImpulseE LA
AAA EVGE T3l $A8T FARE QHYE
%3 FAE NEE Correlatoro]| A A S & BA% F

@3- 2}5 41 97 Y(Electronics and Communication Research Institute)

cE= B oW & 20030430-073
AR AA} ;20039 9% 8Y

I NB:(F), - F) <0.01,
|

—

/T/¥ -10dB ™ UWB: (Fy—F,)> 0.25%1;
1 s >

f fe fu
Fraquency {Hz)

Power Spectrat
Density (dB)

3 1. UWB A9
Fig. 1. Define of UWB.
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Fig. 2. The block diagram of UWB communication
system.
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Table 1. The comparison of implementation of im-
pulse generator.

Typical Characteristics of Pulse Source

Best Available
Type risetime at Notes
amplitude
Mercury switch 70 ps | 300 V | Max Rep. rate=200 MHz

Device selection

Avalanche transistor | 150 ps 12V
necessary

. 2% ps| 025V o
Tunnel diode 100ps| 10V Fastest transition time
60 ps | 20 V | Commercially available.
lsj‘;pdem"m 100 ps | S0 V | Specially ordered four-
200 ps | 200 V | stack
, 100ps [ 1000V .
|
Hertzian 1000 ps | 1000 V Limited lifetime

Avalanche Diode 400 ps | 125 V | MHz Rep. rate
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Fig. 5. The timing diagram of the inputs and output of
Q2 and Q3.
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Fig. 6. The output of impulse generator.
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Fig. 7. The timing diagram of input of R1, output of
Q2 and Q3, and output of impulse generator.
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Fig. 10. The result of output of Q2 and Q3.
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Fig. 11. The result of this impulse generator.
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