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( Current-controllable saw-tooth waveform generators using
current-tunable Schmitt trigger )
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Abstract

A saw-tooth waveform generator whose frequency can be controlled with a dc bias current is proposed. The generator
utilizes operational transconductance amplifiers (OTA’s) as switching element. It features simple and wide sweep
capability. The circuit built with commercially avaliable components exhibits good linearity of current-to-frequency transfer

characteristics and relatively low temperature sensitivity.
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Circuit diagram of a current-controllable
saw-tooth waveform generator.
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Fig. 2. Transfer characteristic of the Schmitt trigger
composed of two OTA-R voltage amplifiers
connected in positive-feedback manner.
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Fig. 3. Output waveforms of the saw-tooth waveform
generator shown in Fig. 1.
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Fig. 4. Circut diagram of a current-controllable

saw-tooth waveform generator
output voltage swing.
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Transfer characteristic of the Schmitt trigger with
a positive reference voltage V.

Voi
Ry Iz

-
L t

“Rylpy+ Vpt

(b)

RyIgy+ Vi

“RyIgy Vi

(©)

a8 6. I8 40 el Fuo WYrie| £ mHE
Fig. 6. Output waveforms of the saw-tocth waveform
generator shown in Fig. 4.
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Fig. 7.

0|8%

=

(R0QY

FRF-HO SUo Ldo|

Y 9

ooz WF 29 AF

Al @Ak, T OTA, 3 OTA,Z 74
Ao 293 AQA oA G 15 CoA
35 T7HA 2% Wdd g 3 F359 & OA
A 29 74 JHoE Y 8L 500Hz
oA 19kHz7FA AA 280 ppm/TC ©lWHWE FA €T}
Lp7b 50pAd W) e ~mER Z2AYE 9ye a9
8ol e AT

a9 49 B FUT 279 2, 7|E AY
Ve 13 VE ¥4 UMz 210 delA 433 43
% FUA AR F L, E PANAE 9 Fus

Apole] u 4%

-

A 3

#uE B

=
=

385 Acqs
I. by @

Tek Sl 1MS/s

Low signal
amplitude

Ch2 Max
2.76 vV

Ch2 Min
—2.56 VvV

22 Mar 2001
19:41:31

HO|{A MF 1,71 s0pAY Of MEHo=z
HAEE O 19 WY7| g2 FU T,

& 1 Vidv: T8 & s0us

Experimentally observed saw-tooth waveform of
the generator shown in Fig.1 when bias current
I, is 50pA. Vertical: 1 V/div; horizontal: 50us.
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Experimentally observed saw-tooth waveform of
the generator shown in Fig4 when bias current
I, is 50pA. Vertical: 1 V/divi horizontal:50 us.
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