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Circuit distorts duty cycle for CML inputs

Dieter Verhulst and Xin Yin, Ghent University, Belgium

covery chip, you need a clock with a

controllable duty cycle. Because
most pattern and clock generators have
a fixed duty-cycle output of 50%, the de-
sign may require a small circuit to dis-
tort the duty cycle. The signal with con-
trollable duty cycle drives a standard
CML (current-mode-logic) input with
on-chip termination resistors. One side,
V,, of the differential CML input takes
single-ended drive from a PECL (posi-
tive-emitter-coupled-logic) circuit (Fig-
ure 1). The other input, V,, connects to
a controllable dc voltage. If this dc volt-
age is equal to the average voltage of the
single-ended signal, the duty cycle stays
50%. If the signal has nonzero rise and
fall times (T ), you can distort
the duty cycle by lowering the dc 3
voltage (Figure 2). The distortion gen- ‘ This circuit can make slight adjustments to the duty cycle you apply to a CML input.
erated is equal to the time difference be-
tween the crossing of the single-ended Torl2
signal and its average and the crossing
betwegn the single-ended signal and the
set dc voltage (DT). Thus, the theoreti-
cal maximum distortion that you
can generate is T .

You can control T, by selecting a
buffer with the desired T, value, the { By exploiting the rise and fall time of a signal and manipulating a dc bias voltage, you can
MCOOEP16 buffer in this design, and by 1 control the duty cycle of a CML signal.
changing the output capacitance for this }
buffer (C,). To set the voltage at node V,  source instead of applying a dc voltage  Because the single-ended signal is ac-
the design uses the internal termination  source. This procedure makes the circuit  coupled, the average voltage of this sig-
resistors and a controllable current moreimmune to power-supply changes. nalat nodeV, is equal to the internal ter-
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This photo shows duty cycles of 55.1% (a) and 65.3% (b).
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mination voltage of the CML input. If no
current enters the V. input, this node
also assumes the internal termination
voltage, and the duty cycle is 50%. This
voltage is independent of the average
voltage of the single-ended signal at the
buffer’s output and the internal termi-
nation voltage.

The NCP565-D voltage reference, us-
ing a reference voltage, V., of 0.9V,

creates a stable, controllable current
source. The buffer inside the reference
drives the bias voltage of an npn tran-
sistor and changes it until the voltage at
Adjust is equal to V .. The current
pulled through the transistor and the V,
input is equal to V. /R. R is the resist-
ance between the emitter of the transis-
tor and ground. Changing R changes
this current, the voltage at V, and,

therefore, the duty cycle for the signal
that the CML input sees. The circuit was
tested with a 1.25-GHz clock. Figure 3
shows the waveforms of the differential
signal (V,—V_) at the CML input set at
55% (Figure 3a) and 65% (Figure 3b).
The described circuit increases the duty
cycle; if the duty cycle needs to decrease,
you'd connect the single-ended signal to
V,, and the current source to V.0




