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NEW PRODUCTS 4

IEEE1394 PHYSICAL LAYER/OHCI LINK
LAYER REALIZED ON 1 CHIP

UPD72870/uPD 72871

Norihisa Fujioka

Introduction I/F) is drawing attention as a commoneven in PCs, like the Universal Serial Bus
This article introduces NEC'’s newly interface for PCs and information appliances(USB), which has spread explosively since

developeqiPD72870 an@PD72871, which Recent digital video camcorders come with1998.

integrate an IEEE1394 interface-compliant4-pin type standard connectors, and the The yPD72870 anduPD72871 are

physical layer LSI and an Open Host1394-I/F is becoming one of the mostproducts that have been designed for the

Controller Interface (OHCI) link layer LSI powerful candidates for next-generationabove mentioned PCs. Older desktop PCs

on one chip. interfaces. Aided by the fact that a standaranust be newly fitted with a PCI board in
1394 driver is included in Windows 98, this order to use the 1394-I/F. Notebook the abive
Development Background interface is starting this year to be widelymentioned PCs either support the 1394-I/F

The IEEE1394 interface (hereafter, 1394-used as a simple yet high-speed interfacérom the time they are shipped or require the
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Fig. 1 160-Pin Plastic QFP Package Drawing
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purchase of a PC card as a peripheral.
However, the mounting space required for
mounting parts is a problem, even if the
mounting surface is a PCI board, much less
a motherboard or PC card. On the other hand,
inquiries about the possibility of combining
the physical layer and the link layer on one
chip started emanating from users who were
aiming for the diffusion of 1394-I/F.
Therefore, although NEC had only just
started releasing products on the market from
1998, in response to user expectations, the
company, as a partner actively promoting the
diffusion of IEEE1394, decided to add the
pPD72870 anduPD72871 to NEC's
IEEE1394 product family.
For a description of NEC's existing lineup Photo 1 pPD72861/uPD72850/uPD72870
of IEEE1394 products, see the article entitled
“LINEUP 1: Approach to IEEE1394 High-
Speed Serial Interface” in Device cable ports, while th@PD72871 supports Features ofuyPD728701PD72871
Technology International No. 52. only one. Both products comply with P1394a The features of theaPD72870 and
Draft 2.0, the latest 1394-1/F specification, yPD72871 are described below.
Outline of New Products uPD72870/ and support transfer speeds of 400M/200M/
uPD72871 100Mbps. Because the original functionsl. A 50% to 70% reduction of mounting
TheuPD72870 angiPD72871 are single- they supportinclude not only a PClI bus, but surface compared to existing products
chip 1394-I/F controllers for PCs. They a card bus as well, they can also be used for The major feature and merit of these new
contain the physical layer and OHCI link notebook PCs. Two packages are availablgroducts is that they enable a reduction in
layer, and can also operate as 1394 repeates24 x 24mm 160-pin LQFP (Fig. 1) and amounting surface through single-chip
The WPD72870 supports up to three 139414 x 14mm 192-pin plastic FBGA (Fig. 2). integration.
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Fig. 2 192-Pin Plastic FBGA Package Drawing
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LINK pPD72861

PHY LINK-I/F CardBus connector

PHY uPD72850 uPD72870
Photo 2 Board with uPD72861 & pPD72850 Photo 3 Board with uPD72870 LQFP
Legacy 1394 Current 1394 NEC 1394 Solution
uPD72860/61 uPD72870/71
uPD72850
Chip Set Chip Set Chip Set
I PCI 2.1 PCI 2.1 PCI 2.1
[::' PC/Link I/F OHCI I/F OHCI I/F
1394 Link 1394 OHCI 1394 OHCI
controller Link controller Link/PHY
Combo Chip
[:] PHY/link I/F [:] PHY/link I/F TTT
IEEE 1394 Ports
1394 PHY 1394 PHY
T T
|IEEE 1394 Ports IEEE 1394 Ports
Vender supported Microsoft supported
IEEE1394 Drivers. IEEE1394 Drivers.

Fig. 3 Block Diagram of 1394-I/F for PCs

Photo 1 shows th@PD72850 physical saving from 50% to over 70%. Figure 3layer. If the products are used only as relay
layer LSI,uPD72861 OHCI link layer LSI, shows the PC 1394-1/F block. devices, this function can be achieved using
and thepyPD72870's QFP and FBGA a simple physical layer LSI. The function of
versions for purposes of comparison. Phot@®. 1394 Repeater operation supported this physical layer is called repeater function.
2 shows a PClI board for evaluation purposes The connection of a 1394 device isTo use as a repeater, the power supply of the
that uses conventional physical layer andachieved by connecting the two physicalphysical layer LSI must be turned on. In
OHCl link LSls, and Photo 3 shows a boardlayer LSIs. Communication between deviceorder to enable information exchange
carrying the QFP version of the newseparated by a long distance is made bwithout having to reconnect the power line
UPD72870. The single-chip design of thejoining the physical layer part of severaleven if the main power supply of the relay
UPD72870 naturally results in a smaller chipdevices. In this case, because the relagevice is off, it is possible to use the cable’s
size, but it also eliminates the need for thedevices do not use applications, the link layepower supply pin to operate the physical
surface used to mount the physical layer anés not required and operation is performedayer.
link layer interface, thereby enabling spacewithout problem using only the physical The pPD72870 anduPD72871 also
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Fig. 4 Pin Configuration of pPD72870 LQFP Version

function as repeaters. The power supply o8. Support of standard driver operation concentrate on application development.

the physical layer has been separated inside and card bus for Windows 98 and

the chip, and a different power supply can

beyond

Moreover, the 1/O buffer drive capacity
can be controlled with the pin input level,

be externally provided to each block. By The pPD72870 anduPD72871 support and itis possible to select either the PCI bus
supplying power to the physical layer blockOpenHCI 1.0. OHCI is a PC interface or card bus. The 14 x 14mm 192-pin FBGA
from the device or a cable, and supplyingspecification that conveniently enables PClpackage is the optimum package for PC
power to the link layer block from the device, interface card operation with the standardcards.

it is possible to operate the physical layer asVindows driver. If an LSI that has a link

a repeater when the device’s power is off. Inayer that supports 1394-I/F is used, devicel. Compliant with latest 1394-1/F
the near future, PCs are likely to berecognition and operation are enabled with specification P1394a draft 2.0,
increasingly used as 1394 network relaythe standard driver, making it unnecessary 400Mbps transfer speed enabled

points. This function is provided for this to provide software drivers as in the case of The yPD72870 anduPD72871 support
purpose. conventional products. Users can thusphysical layer/link layer interfaces compliant
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Fig. 5 Pin Configuration of pPD72870 FBGA Version

with P1394a Draft 2.0, the upgraded versior6. Additional features of the selection of which side to evaluate
of the IEEE1394-1995 specification For additional details on functions andusing a DIP switch is planned. By the time
established in 1995, and include the lateselectrical specifications, see the productsthis article is released, the evaluation board
functions in addition to the suspend/resumedata sheets. Figures 4 and 5 show the pighould be available. For details, please
function. These products also support threeonfiguration of theiPD72870. contact either your nearest NEC Sales Office
transfer speeds, 400M/200M/100Mbps. or authorized NEC distributor.
Applications and Support

5. Advanced analog/digital mixed device The yPD72870, which has three cableConclusion

Until now, there have been only a few ports, is designed for desktop PCs, and the In conclusion, these two new products lay
vendors supplying both the 1394-1/F yPD72871, which has one cable port, isthe foundation for next-generation products.
physical layer and link layer. While usersdesigned for notebook PCs. Since théNEC plans to announce other exciting new
have been served separately by vendorghysical layer and the link layer interface areproducts within the next six months.
specializing in the analog field and vendordlinked with a DC type connection, these
specializing in the digital field, NEC already products are not suitable for applications that
possessed the technology to realize singlerequire an AC connection. In this case,
chip solutions and th@PD72870 and separate physical layer and link layer LSIs
UPD72871 are products of this technology.should be combined.
For the design process, NEC has used the Moreover, similar to when supporting
0.354m rule, which is the most commonly physical layer and link layer LSIs, an
used rule for System On a Chip, and hagvaluation board and reference circuit
successfully achieved single-chip integrationrdiagrams are available to users. The
utilizing a CMOS cell-based method. evaluation board is a PCI interface card. A

card bus slot is also provided, and support



