q.6. U34UuR3UU, U.U yurtuuL3uu
AU3LU3PL ULPLLEMP 4ELENrUSNRUL B SUrUonNhU L UrLNLNPSNRYU

Quwhwwnyb] £ RELPM whwyh hwywywplyuwht vwppwynpdwu gbubipwwnnph
Yppwndwu huwpwynpnyeiniup' dpuninpup dwjuwiht funpwquudwt hwdwp: Lephuywgybg
Gu gbubipwgywsd dwjuwihu wihputiph punipwagpbpp Gpyph dwybpunyehtu b nbwh drun-
[npuin pwpépnijwt Ypw:

Unwiugpuyhti punbp. dwjuwiht funpwquunud, dwjuwhtu gEubpwwnp, wihp, dpuninpun:

G.Y. AYVAZYAN, A.A. VARDANYAN

GENERATION AND PROPAGATION OF ACOUSTIC WAVES IN THE
ATMOSPHERE

The evaluation of possibility of using Zenith hail-suppression acoustic generators for
the atmosphere acoustic sounding has been carried out. The parameters of the acoustic
waves at the surface and at altitudes in the atmosphere are presented.

Keywords: acoustic sounding, acoustic generator, wave, atmosphere.
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K.H. SAFARYAN
THE POWER DISTRIBUTION METHOD IN VLSI

Power distribution supplies the power and the ground voltages from pad pins to all
circuits in a design. Shrinking device dimensions, faster switching frequency and increasing
power consumption in nowadays technologies cause large switching currents to flow in the
power and ground networks. Power-supply integrity verification is, therefore, an essential
issue in high-performance designs. Due to the resistance of the interconnects constituting
the network, there occurs a voltage drop across the network, commonly referred to as the IR
drop. The IR drop is predominantly caused by the parasitic resistance of metal wires
constituting the on-chip power distribution network.

As a solution the problems described below, a new power distribution method to
decrease the IR drop effect in VLSI circuits is described.

Keywords: power distribution, static IR drop, current leakage, power grid, electro-
migration, logic gate,

Introduction. In VLSI systems, power network distribution [1] becomes an
important stage in small technological nodes. The trend of increasing the power
and the clock frequency while reducing the power supply voltage causes the power
supply network to experience larger di/dt noise. In modern deep-submicron
technologies, the supply voltage variation greatly influences the delay of digital
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circuits and can push transistors out of saturation in analog circuits. Since the
device threshold voltage does not scale well with the reduced supply voltage in
shrinking technologies, the gate current drive becomes more sensitive to the supply
voltage variations. Creation of power network will be meet the electro-migration
(EM), IR drop, leakage current demands. Power grid voltage variations occur due
to the flow of time-varying current through power grid interconnects that contain
parasitic resistance, capacitance, and inductance. The major factor of the current is
drawn by logic gates in CMOS circuits while making logic transitions. As the logic
gates in a circuit share the same power distribution network, switching of a set of
gates can create power supply voltage variations at another gate’s power supply
contacts. A drop in the power supply voltage at the logic gate power supply contact
points can decrease the drive strength of the logic gate resulting in an increased
delay. Estimation of the worst-case voltage variation is a difficult problem because
of the size and complexity of the power supply network and the dependence of the
current drawn by the circuit. The quantity of nodes in the power distribution
network can be extremely large because every transistor is connected to the power
distribution network in an integrated circuit. However, a power grid is typically
designed as a hierarchical structure in which the top-level power-grid connects to
the macroblocks and the power distribution network inside the macroblock
connects to the logic gates. In Figure 1 a classical power network distribution for
USB chip is shown. The solution of the problems which are described above
should be another approach of creating a power grid. In this structure if we use the
same metal layers for creating power distribution, we will have a more protected
power grid.

Fig. 1. Power network distribution

The proposed power distribution architecture. The proposed architecture
of the power distribution is a new approach. In the existing approach, after creating
a floorplan and placing macro blocks and i/o cells, we create power rings, then pre-
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routing power i/o-s the power pins to the ring. Power straps which should be
connected to power rings and each standard cells in core area are created. In the
existing structure there are a lot of issues which cause voltage drop variations. In
this new approach, power network creation is a little bit different compared with
the existing creation. For USB chips 1/O cells are used which have power pins. At
the floorplan stage we use a structure which can be used in power creation. In this
new structure, after the floorplan stage starting from the left top I/O cell
power/ground pins to the right top 1/O cell. Creating straps with this new structure
as shown in Figure 2 helps to improve voltage variations.
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Fig. 2. A new power network distribution method

In this case, we avoid using multiple connection which can prevent full
connection of power grid which will cause an IR drop issue.

Simulation Results. Simulation has been performed using the Power Rail
analysis tool for USB TC, including SS (slow-slow), with the supply voltage and
temperature variations. The simulation results are shown in the Table.

Table
The simulation results of the SS corner
Classic method New method
Voltage Drop 5.14mv 4.708mv
Voltage Rise 71.321mv 12.703mv

Conclusion. In this paper, new structures of Power Network distribution are
considered. The proposed method decreases static the IR drop compared with the
existing power distribution architecture. This will make the circuits more power-
efficient. In the worst case corner, without the new distribution method the IR drop
is 5.14mv, with this method it will be 4.708mv for USB TC. The method can be
used in VLSI circuits with a wire bonding structure.
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K.I'. CA®APSH

METO/ PACIIPEJAEJIEHUSA IIMTAHUSA B CBEPXBOJIBIINX
HHTEI'PAJIBHBIX CXEMAX

B coBpemennsbix nnrerpaibHeix cxemax (MC) nx paboTocrocoOHOCTh HC 3aBUCUT OT
NPaBWJIBHOTO MIPOEKTUPOBaHMs 0JIoKOB nuTanus. B coBpemennsix VIC cyiecTByeT MHOXKe-
CTBO IPOOJIEM, CBS3aHHBIX C CyMMOMW HaNpsDKEHHS MUTAHMS M C YMEHBIICHHEM pa3MepoB
UCIIOJIB3yEMBIX TpaH3UCTOpoB. OfHOI U3 Haubonee BaXKHBIX MIPOOJIEM ABIACTCS Ipodiema
CHIDKCHUSI HAIPSHKEHHUA B OJIOKaX MUTaHMA, 3JEKTPOMHUIPAlMU M TOKAa yTeukdu. B nannoi
CTaTh€ BHUMAHHE COCPEAOTOUCHO HA CO3JaHHM HOBBIX METOMOB NPOEKTUPOBAHUS OIOKOB
IUTaHKA, B PE3yJIbTATE YEro IOJIydeHa MHTETpanbHas cxema ¢ Oosiee HaJeXKHbIM OJIOKOM
nutaHus. IlpeanmaraemMslii HOBBIM METOJ YMEHBINIAET M CTATHYECKHE, U IUHAMUYECKUE
CHIDKCHUS CyMM HalpsDKEHHS Ha OJIOKaX IMUTaHUS.

Kniouegvie cnoga: nanpshkeHs B 0J0KaX MATaHUS, AIIEKTPOMHUTPALHS, TOK YTEUKH.
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