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ABSTRACT

We present a glitch free module using strobe signal which overcomes the limitation of delay mismatch in a wide
range of applications. The proposed strobe signal logic can control the occurrence of glitch at both the rising edge
and falling edge of the circuit. The theoretical demonstration of the glitch free operation of the proposed strobe
signal module is also derived in the paper. The previously proposed digitally controlled delay lines (DCDL) has
been compared to this technology. Simulation results show the correctness of the module with no delay mismatch
with respect to the previously proposed DCDL (Digitally -Controlled Delay Lines-)--. As an example application,
the strobe signal logic is used in configurable error free frequency detector (a frequency counter) which can control
the occurrence of glitch during the sudden modulation of the frequency. The employ of the proposed strobe signal
can hold the operation of the gate for a specific time until the other gate completes its operation so that there is no
delay mismatch.

Keywords: Digitally -Controlled Delay Lines (DCDL), Integral Non-Linearity(INL),strobe signal, configurable
error free frequency detector, Tristate Inverter (TINV).

1. INTRODUCTION

In the most common applications digitally controlled delay lines are employed to process clock signals
thus a Glitch free operation is a must. The necessary condition to avoid Glitching by using a DCDL (Dgitally
-Controlled Delay Lines)-[3] - which have no Glitch in presence of Delay control code switching. This
approach use a DCDL (Digitally Controlled Delay Lines), delay cells chain and a MUX to choose the
wanted cell output, but the MUX delay increases with the increase in number of cells[1], thus a DCDL
(Digitally Controlled Delay Lines) topology is employed which uses a delay cells chain and consequently
solves the trade of related to MUX of previous structures. The DCDL (Digitally Controlled Delay Lines-)-
is constructed by using a regular cascade of equal delay elements. Glitching in these topologies can be
avoided by using a thermometric code for the control bits. The further modifications can be carried by
using the clock tree structure and double clock functionality but these structures consume more area and
hard to design [2]. We present the design and experimental evaluation of the (STROBE) in this paper [3-6].
This logic circuit are used to reduce the low layout complexity and the control signal can be used in any
platform and also it reduces the further chances for glitches to appear.

1.1. Electronics Glitch

An electronics glitch is an undesired transition that can occurs before the signal settles to its intended value.
In other words, glitch is an electrical pulse of short duration that is usually occurred by a fault or design
error, particularly in a digital circuit. For example, many electronic components, such as Flops are triggered
by a pulse that must not be shorter than a specified minimum duration can be achieved. A pulse shorter than
the specified minimum is called a glitch. A related concept is the run a pulse whose amplitude is lesser than
the minimum level specified for correct operation, and a spike, a short pulse close to a glitch but often
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caused by crosstalk. A glitch can occur in the presence of race condition in a poorly designed digital logic
circuit.

2. NAND-BASED DCDL AND CONTROL BITS DRIVING CIRCUITS

(A) Nand Based DCDL using Two Control Bits

The circuit is composed by a series of equal delay- elements (DE), each composed by four NAND gates. In
the figure 1 —A denotes the fast input of each NAND gate. Gates marked with —D are dummy cells added
for load balancing. The circuit delay is governed by control-bits Si, which encode the delay control-code
with a thermometric code: Si = 0 for i < c and Si = 1for i > ¢. By using this encoding technic, each DE can
be either in pass- state or in turn-state contain all NAND gates present the same load and, therefore in a first
order approximation, present the same delay. The delay of each NAND gate can be obtained by low-to-high
and high-to-low output commutation, respectively. In DCDL (Digitally Controlled Delay Lines-)-
applications, can be avoided DCDL (Digitally Controlled Delay Lines-)- output Glitching, the switching of
delay control-bits is synchronized with the switching of the input signal making control bit slower glitching
can be avoided if the control-bits arrival time is lower-level than the arrival time of the input signal .The
first DE which switches to the turn- state.

Figure 1: NAND Based DCDL with more delay elements
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Figure 1.1: Simulation of NAND Based DCDL
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The proposed technic is designed in a 90nm CMOS technology, with 1volt supply voltage. The Digitally
Controlled delay lines contain 64 delay elements. All NAND based DCDL (Digitally Controlled Delay
Lines) have been sized in order to optimize timing margin and reduce the glitching which is shown in
figure 1.1. The output of the proposed DCDL (Digitally Controlled Delay Lines) is simulated by the three
step switching mechanism. The simulation confirms that no Glitching is obtained at the output. By analyzing
it is noted that Si- Selection bits signals have to be delayed with respect to Ti-Control bits signals to avoid
glitches. But it cannot control the occurrence of glitch at both the rising edge and falling edge of the circuit,
this adds to a disadvantage along with the complex layout structure.

(B) Driving Circuit Using Nand Based DCDL

Driving circuit can be used to generate the control-bits of the DCDL (Digitally Controlled Delay Lines). By
analyzing, it can be noted that Si signals have to be delayed with respect to Ti signals and that it could be
useful to have a different delay for LH (Low to High) and HL (High to Low) transitions. The existing
DCDL (Digitally Controlled Delay Lines) uses dual edge triggered flip-flop as the driving circuit. This
consumes more power. When this is adopted in the DLL (Digital Delay Lines)- this power consumption is
also high.
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Figure 2: Driving circuits for control bits. (a) Si signal delayed with different LH/HL delays by using NAND based circuit.
(b) Si signal delayed using clock tree delay.

3. PROPOSED STROBE SIGNAL MODULE

To glitch free module using strobe signal which overcomes the limitation of delay mismatch in a wide
range of applications. The proposed strobe signal logic can control the occurrence of glitch at both the
rising edge and falling edge of the circuit. The theoretical demonstration of the glitch free operation of the
proposed strobe signal module is also derived in the paper [7]. The previously proposed digitally controlled
delay lines (DCDL) has been compared to this technology. Simulation results show the correctness of the
module with no delay mismatch with respect to the previously proposed DCDL (Digitally Controlled Delay
Lines). As an example application, the strobe signal logic is used in configurable error free frequency
detector (a frequency counter) which can control the occurrence of glitch during the sudden modulation of
the frequency. The employ of the proposed strobe signal can hold the operation of the gate for a specific
time until the other gate completes its operation so that there is no delay mismatch. DCDL (Digitally
Controlled Delay Lines) is proposed to reduce power consumption [8-14].



5952 Avula Janardhan Reddy and Aruna Priya P.

e -
b

bin —— - yout
oo —“\ — ZOUt
din ./

Figure 3: Strobe Signal Module
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Figure 3.1: Simulation of Strobe Signal Module

When the strobe signal is 1, it will trigger the gatel and hold the operation until the gate2 completes its
operation and Zout is generated. When the strobe signal is 0, it will not trigger the gate.

4. CONFIGURABLE ERROR FREE FREQUENCY DETECTOR USING STROBE SIGNAL

Strobe have the property that either Data or Strobe can changes its logical values in one clock cycle, but
never both. This allows for easy clock recovery with a good jitter tolerance by the two signal line values.
There is an equivalent way to specify the relationship between Data and Strobe. For even-numbered Data
bits, Strobe is the opposite of Data. For odd-numbered Data bits, Strobe is the same as Data. From this
definition it is more obvious that the XOR of Data and Strobe will yield a clock signal. Also, it specifies the
simplest means of generating the Strobe signal for a given Data stream. The reference signal has to be
specified as it provides the range and the unknown signal is to be tested. Strobe control controls the operation
of the gate for a specific period of time, so that there is no delay mismatch. It is used for both rising edge
and falling edge of the clock.
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Figure 4: Configurable error free frequency detector
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Figure 4.2: Simulation of Configurable of error free frequency detector
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Table
Comparison of all the glitch removing approach
Glitch INL Powerdissipation
Strobe Based[3] no 0.8 0.77
NAND Based [2] yes 0.7 0.92
TINV Based [4] no 0.6 1.49
Mux Based [7] no 0.3 1.33

S. CONCLUSION

A Strobe control module is presented which avoids the Glitching problem of previous circuits. A timing

model of the Strobe structure implemented in the configurable error free frequency detector is developed to

demonstrate the glitch free property of the proposed circuit. As an additional, the developed model also

provides an explanation in order to guarantee a glitch free operation. The proposed Strobe signal logic can
control the occurrence of glitch at both the rising and falling edge of the clock. The theoretical demonstration
of the glitch free operation of the proposed Strobe signal module is also derived in the paper. Simulation

results show that the correctness of the module with no delay mismatch compared to the previously proposed
NAND based DCDL (Digitally Controlled Delay Lines).
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