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A comparison of the key features of our
architecture with other works reported is shown in
Tab.1. The proposed SA architecture exhibits 80 %
improvement in the sensing delay when compared
to the conventional SA and is superior to Refs.[ 9],
[10 ] and [ 11 1. the of
transistors for the proposed SA is 20, and the

However, number
number of transistors for the conventional SA is
only 8. The number of the transistors for the
proposed SA is 2.5 times greater than that of the
conventional SA, which leads to the increase in

power consumption. The propose SA occupies an

active area of 1400 um”. But the area of the
proposed SA accounts for only a very small part of
the area of the whole 16 kB SRAM. For example,
the area of the proposed SA accounts for only 0.
1% of the whole SRAM, and the area overhead
does not have a significant impact on the whole
area of SRAM. The power consumption of Ref.
[10] decreases by 75%, but the sensing delay of
Ref. [10] increases by 194% compared to the
proposed SA. Ref.[ 8] sensing delay is decreased by
44% , but its power consumption is increased by

218% compared to the proposed SA.

Tab.1 Simulation results and comparison
method Technology Sensing delay Power consumption Area
Conventional SA 0.13 pm 1.5 ns 0.024 mW \\
Ref.[8] 0.18pm 0.38 ns 0.29 mW 38.6 pm®
Ref.[9] 0.13pm 1.9 ns \\ 300 pm’
Ref.[10] 65 nm 2 ns 0.018 mW \\
Ref.[11] 28 nm 0.71 ns \\ \\
Proposed SA 0.13 pm 0.68 ns 0.072 mW 1400 pm®

Fig. 7 shows the timing scheme of the
proposed SA in a 0.25 kB SRAM. In this SRAM,
the sensing signal SAEA is set at “1” when AV,
=260 mV. The AV, is greater than AVy,,,, of the
proposed SA due to noise, offset and some other
factors that can affect the performance of the
SAMZB) - Therefore, enough redundant AVy is
required to make sure that the SA works at the
right state. The layout of the SRAM and the sense

amplifier is illustrated in Fig. 8.

Voltage/V
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—o—whLioyvawoo—ivwa

PN PR PO PR P U PO PR PN PO IO PR PO PO Y

220.0 222.0 224.0 226.0 228.0 230.0
Time/ns

Fig.7 Timing scheme of the proposed SA in a 0.25 KB SRAM

Fig.8 SRAM and sense amplifier layout

3 Conclusion

the
AV i and the sensing delay of the proposed SA
are reduced by 95% and 80%,

Although the power consumption and the area of

Compared with the conventional SA,

respectively.

the proposed SA are a little larger than that of the

conventional SA at the same AVy, , the proposed
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SA is capable of reducing bit-line swing and

shortening sensing delay.
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Abstract: The traditional robot software is facing problems of low developing efficiency and disunity of
protocol of controller communication, aiming at these problems, the robot operating system (ROS)
software framework was used to improve the efficiency of software development; the use of high
performance industrial control protocol CANopen as the communication scheme of controller; and the help
of modular manipulator hardware platform to further improve the speed of software development. Finally,
the software system of controller communication by CANopen protocol based on ROS for modular
manipulator was constructed. The experimental results show that the communication software system not
only has the high developing efficiency and flexibility, but also meets the requirements for the real-time
performance of the general robot.
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Fig.7 Interaction diagram of ROS nodes

in operation location mode
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Fig.8 Overall experimental process
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