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A new bus architecture is suilable for & parallel processing sysiem
without comploxity of intereanneclion, and also drvaslically reduces
the T/O pin count, which is highly desirable for future gigascale
integrated systema, The arehileclure is based on the direet sequence
eade division mulliple aceess (DS-CNVA)Y techniquell].

Unlike the DS-CDMA radio system, the DS-CIIMA system uses
wired huses as a comimunication medivm and does not require
upconversion to radio [requencies. The eircuitry of DS-CDMA wired
bus technigue is shown in Figure 22.5.1. The local clock is distrib-
uted te all transmitter aned receiver circuits to synchronously
generate the PN codes, The interfaces use a difforential signal as
the modulated signal to help commen-maode noise rejection, This
architeeture provides noeise tolerance even for white noise on the
hus, which is a key feature of the DS-CDMA technique.

The original digital signals, PN codes and modulated signals in
Figare 22.5.2 are shown as examples, The DS-CDMA madulates the
Input bit data with the polarity of the PN code, Due to the random
nature und high frequency of the PN cade, the maodulated data
gpeetrum has a widor bandwidth than the original signal, One
benefit to spreading the signal in the frequency domain is thal a
gignal with a widor bandwidth is less suseeptible to degradation
from narrow-band noise, Anothar feature is the vejection of interfor-
ing signals by demodulation in the receiver. This enables multiple
access with different PN codes, hecause each of them has a high
correlation with itself and low correlation wilh the others. There-
fore, assignment of the same PN code for the tranamitter and the
receivers eorrogpontds to a virtual diroet connaclion of their digital
data streams. These connections do not require numerous intercon-
neections, but they are flexible even during syatem operation. In
addition, although the signal on the bus looks like analog with
disereto voltage steps, the input of the transmittor and the cutput
of the receivar are conventional digital sipnals, indicating compat-
ihilily wilth a conventional digital bus.

This system uses the M-sequence as the PN code, because it can be
easily generated with alinear foedback shiftvegister (LEFSR)[2], The
M-sequence output synchronizos with a local clock which has the
same frequency as the chip rate (1/1,, in Figure 22.5.2), Thorefore,
using the local cloek, the I'N cades of the transmitters and rocoivers
can mateh timing. This is useful for implementing the arehitecture
with gimple circwnitry without cede aequisition and tracking, which
are impaortant issues in CDMA cellular phone systemas.

In the transmilter, the charge pump circuit injects positive or
negafive charge on the buses, as shown in Figure 22.5.3.The
receiver eircuit has a CMOS double-halanced mixer e demodulate
the sigmat on the bus by PN code. The low-pass filler (LPF) in this
receiver intogrates the demodulated signal for aboul a bit eyele (T
in Figure 22.5.2). If there ave no tranamitted signalg an the bus
which are modulated by the same PN code asthereceiver, the output
of the LI'F stays in alimited vange, hecaase the miker does not detect
much eorrelation. The level deteetor of the veceiver judges the
tranamitted hit data from the I.PT oulpul. Asseen in Figure 22,5.4,
it has two inverters which have logie threshold voltages of 1V and

2V, regpectively. The #*Valid™ signal indieates whoethor dale is being
sent with the respective code. The output of this eiveuit changes at
the last chip interval of the PN code bocause it comes [rom the
integration of the demedulated sipnal. Therefore, the data Lransmis-
gion has time delay T.

The receiver has to wait for at most the bil interval to judge the
received digital data, Iowever, these interfaces van transfer mul-
tiple digital data stroams concurvently, resulting in comparable
data throughput. In addition, the architecture reduces power digsi-
pation of Lhe buses, because the voltage amplitude of the madulated
signal for each transmitter can he small due te the noize toleranee,
The muliiplexed signal on the buses are between gronnd and the
supply voltage. This bus architecture also has exeellent dynamie
flexibility, so that the architecture is suitable for parallel pracessing
systems.

Alongger I'N code ean realize more interconnectivity in thoe systom,
although the data transfer apeed becomes slower than that for one-
Lo-one ecommunication. In the degign, 63- and n 127-length PN codes
arcused (N in Figure 22 5.2), Figure 22.5.5 shows simulation vesults
of whole cireuit operation for two-to-two eommunieation. Both the
chip interval and the period of the local clock are fins. The operation
peried is 640ns consisting of 635na bit data interval and Sns resct
period. These results show that the bus interface can transmil and
receive digital data accurately with a small veltage siop.
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Figure 22.5.5: Simulation resulis of entire circuit for two-to-two communication. Figures show input data and PN code
in transmitters (a) 1 and (h) 2, (¢} signals on differential bus, and output data and valid sigunals in
receivers (d) 1 and (e} 2.

DIGEST OF TECHNICAL PAPERS » 371



	Index: 
	CCC: 0-7803-5957-7/00/$10.00 © 2000 IEEE
	ccc: 0-7803-5957-7/00/$10.00 © 2000 IEEE
	cce: 0-7803-5957-7/00/$10.00 © 2000 IEEE
	index: 
	INDEX: 
	ind: 
	Intentional blank: This page is intentionally blank


