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TITLE OF THE INVENTION 

Digital Serial Data InterfaCing Apparatus and Data Transfer Rate Selection Method 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to a digital serial data interfacing apparatus in which 

arbitration of bus using rights is effected prior to data transfer. This invention also 

relates to a data transfer rate selection method employing this interfacing apparatus. 

Description of the Related Art 

As an interfacing standard supporting high speed data transfer and real time 

transf~r aimed at multimedia data transfer, there is kriown an IEEE 1394 high 

-performance seri.al bus standard, referredto below as IEEE 1394 standard. 

This IEEE 1394 stand.ard provides data transfer speeds at 100 Mbps (98.304 

Mbps), 200 Mbps (196.608 Mbps) .and400 Mbps (393.216 Mbps), and prescribes that 

a 1394 port having an upper order transfer rate shall be comp~tible with the lower 

order transfer rate~ This renders it possible to permit the data transfer rates of foo 

Mbps, 200 Mbps and. 400 Mbps to co-exist ·on the· same network. The IEEE 1394 
. -

standard adopts a transfer fo.rmat of the DS-Link (data/strobe link) encoding system 

in which transfer data is converted into two signals, that is the transfer data and strobes 

that eke out the signals, and in which the~e two signals are exclusive-ORed to generate 
. - -

clocks, as shown in Fig. I. There is also prescribe~ a cable structure= in which two sets 

of twist pairs (signal lines) 102 shielded by first shield layers 101 and power lines l 03 

gno51·09· 6 ~ . ' . --
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are bundled to form a cable structure which then is shielded by a second shielding 

layer l 04 to give a cable 100, as shown in Fig.2. 

In the IEEE 1394 standard, two sorts of systems, that is the daisy chain and 

node branching, can be used as a connection system. In the daisy chain system, up to 

a maximum of 16 nodes of equipments having the 13 94 port, with the maximum length 

between the nodes being 4.5 m. If node branching is also used, such a network can be 

constructed to which the largest number of nodes permitted by the standard, that is 63 

nodes (physical node.addresses) can be connected, as shown in Fig.3. 

Also, in the IEEE 1394 standard, the above cables can be connected or 

disconnected when· the equipments are in operation, that is in the power up state, such 

that, at a time point nodes ~re added or deleted, the network can be re-constructed 

automatically. At this ,_time, the equipments of the cqnnected nodes can be 

automatically recognized, whilst-the iqentification or the arrangement of the connected 

equipments are supervised on an i_p.terface. 

The constituent elements of the interface, confonning to the IEEE 1394 

standard, and the protocol architecture, are configured as shown in Fig.4. The 

interface of the IEEE 1394 standard can be divided into the hardware and the . . 

firmware. 

The hardware is made up of a physical layer (PHY) and a link layer. The 

physical layer directly drives the signals of the IEEE 1394 standard. The link layer has 

an interface between the host interface and the physical interface. 
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The firmware is constituted by a transaction layer, made up of a management 

driver performing actual operations for the interface .conforming to the IEEE 1394 

standard, and a management layer, made up of a driver for network management, 

conforming to the IEEE 1394 standard, termed a serial bus management (SEM). 

The application layer is made up of a management software interfacing between 

the software being used by a user and transaction or management layer. 

In the IEEE 1394 standard, the transfer operation performed in a network is 

termed a sub-action. The following two sub-actions, namely an asynchronous transfer 

mode, termed llasynchronous", and a sync transfer mode, termed 11aisochronous", and 

which guarantees a transfer band, are defined. Each sub-action is divided into three 

parts, and assumes transfer states, termed "arbitration", llpacket transmission" and 

"acknowledgement". Meanwhile, the "acknowledgement" is omitted in the 

11aisochronous" mode. 

In the aisochronous sub-action, asynchronous transfer is performed. In Fig.5, . . .. 

sh~wing, the temporal transition state in the transfer mode, the first sub-action gap 

in_dicates the idle state of the bus. The sub-action time gap is monitored to verify 

whether or not the immediately previous transfer has come to a close and hence 

whether or new transfer is possible. 

If the idle state continues for longer than a pre-set time, a node desirous of 

transfer decides that the bus can be used and hence executes arbitration in order to 

acquire the bus control right. In actuality, judgment as to the bus stop is made by a 
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node B lying at the root, as shown in Figs.6A and 6B. The node which has acquired 

the bus control right in this arbitration then executes data transfer, that is packet 

transmission. After the data transfer, the node which has received data executes the 

replying acknowledgement by returning ACK (r~turn code for confirming the 

reception) responsive to the received result. By executing the acknowledgement, both 

nodes can confirm the fact of normal transfer based on the ACK contents. 

The sub-action gap state, that is the bus idle state, is _subsequently again 

resumed to repeat the above-described transfer operation. 

In the aisochronous sub-action, transfer is basically the same in structure as the 

asynchronous transfer. However, the aisochronous transfer in the aisochronous sub­

action occurs in preference to the asynchronous transfer in the asynchronous sub­

action. Th.~s sets the transfer mode with the guaranteed transfer band, such as to realize 

data transfer in real-time. 

If real_time data is to be aisochronous-transferred at plural nodes, channel IDs 

for making distinGtion of the contents need to be attached to the transfer data to 

receive only needed real-time data. 

The physical layer in the above-described IEEE 1394 standard includes a 

physical layer logical block 201 (PHY LOGIC), a selector block (RXCLOCKIDATA 

SELECTOR) 202, port logic blocks (PORT LOG!Cl, PORT LOGIC2 and PORT 

LOGIC3) 203, 204, 205, respective cable ports (CABLE PORT 1, CABLE PORT2 

AND CABLE PORT 3) 206, 207 and 208, and a clock ge~erating block (PLL) 209, 
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as shown for example in Fig.8. 

The physical layer logical block 201 performs I/O control with the link layer in 

the IEEE 13 94 standard and arbitration control. It is connected to a I.ink layer 

controller (LINK CONTROLLER) 200; while being connected to the selector block 

202 and to the respective port logic blocks 203 to 205. 

The selector block 202 selects data DATA 1, DATA2 and DATA 3 and 

associated reception clocks RXCLKl, RXCLK2 and RXCLK3, received via 

respective port logic blocks 203 to 205 connected to ports 205 t 0207, respectively, 

and is connected to the physical layer 201 and to the port logic blocks 203 to 205. 

In the ·case of data transmission, the selector block 202 sends packet data 

DATA, sent from the physical-layer logical block 201, to the port logic blocks 203.to 

205. In reception, one of.~ets of the packet data DATA J, DATA2 and DATA 3, 

received via r~spective port logic blocks 203 to 205, and reception clocks RXCLKl, 

RXCLK2 and RXCLK3, is selected .. :For example, the packet data DATA.I, received 

by the port lqgic block 203 via cable port 206, and the associated reception clock 

RXCLKI, are sent to the physical layer logical block 20 I. The packet data selected 

by the selector block 202, such as the packet data DATA!, received by the port logic 

block 203, is written in a FIFO memory in the physical layer logical block 20 I by the 

reception clock RXCLKI. The packet data, written in the FIFO memory, is read out 
. ' 

by system clocks SYSCLK afforded by a clock generating block 209. 

The port logic block 203 transmits and receives arbitration signals ARB 1 and 
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data DATA!, over a cable port 206, and has the function of generating reception 

clocks RXCLKI from the data sent via cable port 206 and its strobe signal. In 

arbitration, this port logic block 203 is fed with an arbitration signal ARB 1 from the 

physical layer logical block 201. 

During data transmission, the port logic block 203 converts the packet data 

DATA 1, sent from the physical layer logical -block 20 I via the selector block 202, into 

serial data with the transmission clocks TXCLK sent from the Clock generating block 

209 and transmits the resulting serial data from the cable port 206. 

During data reception, this port logic block 203 sends the packet data DATAl, 

received via the cable port 206, to the physical layer logical block 201, along with the 

reception clocks RXCLKI. If this port logic block 203 is selected by the selector 

block 202, the packet data DATA I is written in the FIFO memory in the physical layer 

logical block 201 . 

.A. port logic block 204 exchanges the arbitration signal ARB2 and data DAT A2 

via cable port 207, and has the function of generating the reception clock RXCLK2- . 

from data sent via the cable port 207 and its strobe signal. During arbitration, the port 

logic block 204 is fed with the arbitration signal ARB2 from the physical layer logical 

block 201. 

During data transmission, the port logic block 204 converts the packet data 

DATA2, sent from the physical layer logical block 20 I via the selector block 202, into 

serial data, by the transmission clock TXCLK afforded by the clock generating block 
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209, and transmits the generated serial data via cable port 207. 

During data reception, this port logic block 204 sends the packet data DATA2, 

received via the cable port 207, to the physical layer logical block 20, via the selector 

block 202, along with the receptiori-clock RXCLK2. If the port logic block 204 is 

selected by the selector block 202, the packet data DAT A2 is written by the reception 

clock RXCLK2 in the FIFO memory in the physical layer.logical block 201. 

A port logic block 205 exchanges arbitration signal ARB3 and data DATA3, 

via a cable port 208, and has the function of generating reception clocks RXCLK3 

from data sent via cable port 208 and its strobe signal. During arbitration, the port 

logi~ block 205 is fed from the physical layer logical block 201. 

Du~ing data transmission, this port logic block 205 converts the packet data 

DATA3, se~t from the phys~cal layer logical block 201 via the selector block 202, into 

serial data, with transmission clocks TXCLK., afforded by the -clock generating block 

209, and transn:iits the. converted serial data from the cable port 208. 

During data reception, this port logic block 205 sends the packet data DATA3, 

received via the cable port 208, along with the reception clock RXCLK3-, via the 

selector block 202 to the physical layer logical block 20 I. If this port logic block 205 

has been selected by the selector block 202, the packet data DATA3 is written by the 

reception clock RXCLK3 in the FIFO memory within the physical layer 19gical block 

201. 

The cable port 206 drives the twist pair cable by a signal transmitted from the 
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port logic block 203, while level-converting the signal sent via the twist pair cable to 

send the level-converted signal to t~e port logic block 203. 

The cable port 207 drives the twist pair cable by a signal transmitted from the 

port logic block 204, while level-converting the signal-sent via the twist pair cable to 

send the level-converted signal to the port logic block 204. 

The cable port 208 drives the twist pair cable by a signal transmitted from the 

port logic block 205, while level-converting the signal sent via the twist pair cable to 

send the level-converted signal to the port logic block 205. 

The clock generating block 209 generates system clocks SYSCLK of 49 .152 

MHz and 98.304 J\1Hztransmission clocks TXCLKfrom 24.576 MHz clocks afforded 

by a· quartz oscillator (X'TAL) 210.-

The arbitration signal ·in the physical layer has three logical values 11 l ", 110" and 

11Z", and is generated in accordance with rules shown in the following Tables 1 and 2, 

while being decoded iri accordance with the rule shown in Table 3. Meanwhile, the 

value "Z" represents the inoperative state of a driver. 

Of the two sets of the twist pair lines 202, one TP AITP A* transmits a strobe 

signal (Strb_Tx), while receiving a data signal (Data_Rx). The other twist pair line 

TPB/TPB * transmits data signals (Data_ Tx) while receiving a strobe signal (Strb _Rx). 

The Strb _ Tx signal, Data_ Tx signal, Strb _Enable s1gnal and th~ Data_ Enable signal 

are used for generating arbitration signals {Arb_A_Rx, Arb_B_Rx). 

Table 1 
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transmission arbitration driver notes 
signal A (Arb_A_Tx) ; 

Strb Tx Strb Enable 

z - 0 TP A driver, inoperative 

0 0 1 TP A driver, operative; 
strobe, low 

1 1 1 TP A driver, operative; 
strobe, high 

Table 2 
-

transmission arbitration driver notes 
signal B (Arb~B_Tx). 

Data Tx Data Enable . 

z - ·o TP A driver, inoperative 

0 0 1 TP A dfiver, operative; 
strobe1 low 

1 1 1 TP A driver,. operative; 
. strobe, low 

Table 3 

co~pared values arbitration completed notes 
of received signals sent arbitration 
arbitration from the port signal 'n A or B, this Table being 

(Arb_n_Rx) (Arb_n_Tx)' (Arb_n)' valid for both A and B 

z z z If this port is sending Z, 

0 z 0 
received signal is equal to a 
signal transmitted by ports 

I z 1 at the other end of cable 
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z 0 1 If, when this port is 
sending 0, comparator 

receives Z, the other port is 
sending 1 

0 0 0 other port is sending 0 or Z 

z 1 1 other port is sending 0 

I 1 1 other port is sending· l 

In the physical layer, two transmission arbitration signals Arb_A_Tx and 

Arb _B _ Tx are encoded in a line state. These states have different meanings depending 

on wh~ther the signals are to be sent to a parent node or to a child node, as shown in 

Table 4. 

The parent-child relation in the IEEE 1394 standard is explained. Of the plural 

nodes, connected to the network, there exist several nodes positioned at ends (leave.s ). 

Immediately after bus resetting, each node determines _whether or not it is itself a leaf. 

The decision on whether or not each node is a leaf is given by recognizing how many 

cables are connected to the leafin question. That is, such a node having only one port 

or having plural ports but having only one cable connected thereto becomes a leaf. 

Each leaf inquires the node to which it is connected (parent node). The node to which 

the inquiry has been made is connected to the inquiring node and adopts the inquiring 

node as a child. The parent node further accepts inquiries from ports where the 

parent-child relation is not fixed. This sets the parent-child relation within the network. 

The port whose ports in their entirety have become parents becomes the root. 
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Table 4 

arbitration structure name of line state notes 

(Arb_A_Tx) (Arb_B_Tx) 

z z IDLE sent to show gap 

0 z TX_REQUEST sent to parent node to 
request bus 

TY GRANT sent to child node if bus 
is accorded 

0 1 TX PARENT NOTIF sent to parent candidate - -
y node in Tree_ ID phase 

0 1 TX DATA PREFIX sent before packet data - . 

or between connected 
sub-action packet data 

1 z TX CHILD NOTIFY sent to child node to - -
realize 

PARENT NOTOFY 

TX !DENT DONE sent to parent node to - -
show that SELF ID 

PHASE has come to an 
end 

I 0 TX IDENT END sent cm completion of - -
packet transfer 

1 1 BUS RESET sent to re-construct bus 

The physical layer decodes interpolation arbitration signals Arb _A_ Tx and 

-
Arb_B_Tx to line state, using the rule sho".Nn in the following Table 5: 

Table 5 
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Line State of Arbitration Signals Received by Physical Layer 

received arbitration signal name of line notes 

{Arb_A_Rx) (Arb_B_Rx) 
states 

z z IDLE PHY of connected 
neighboring node not 

operating 

z 0 RX PARENT PHY of connected - -
NOTO FY neighboring node is about to 

be a child node 

RX_REQUEST_ PHY of connected 
CANCEL neighboring node abandoned 

request 

z 1 RX !DENT PHY of child node completed - -
DONE self _ID phase 

0 z RX SELF ID PHY of part:nt node accords - - -
GRANT bus for self ID -

RX_REQUEST PHY of child node requests 
bus 

0 0 RX ROOT PHY of child node and - -
CONTENTION connecte~ neighboring node 

both are about to be child 
nodes 

RX GRANT PHY of parent node accords -
bus control 

0 1 RX PARENT PHY ofparent node - -
HANDSHAKE understands 

PARENJ_NOTIFY 

RX DATA END PHY of connecteq - -
neighboring node ends data 

block sending to free the bus 
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1 z RX_ CHILD_ PHY of connected 
HANDSHAKE neighboring node understands 

TX CIIlLD NOTIFY - -
1 0 RX DATA PRE PHY of connected -

FIX neighboring node tries to send 
packet data or to send data 

further after end of data block 
transmission 

1 1 BUS RESET sent to re-construct bus 

Meanwhile, in the interfacing device of the IEEE 1394 standard, as described 

above, the transfer method at each data transfer rate in the IEEE 1394 standard, 

referred to below as the speed and defined as 8100: 98.304 Mbps, 8200: 196.608 

Mbps, 8400:3 93 .216 Mbps, is defined in Japanese Laying-Open Patent H-10-164107. 

However, there has been given no unambigu~us definition as to the method for 

negotiation processi_ng for determining the operational rate for realization of these 

speeds. 

Also, if, in the routine interfacing device, the speed negotiation processing 

resulted in a failure, its re-try operation falls into an. infinite loop, such that the 

·operation has to be repeated endlessly. 

On the other hand, if the number of times of the re-try operations is set to a 

certain value, there are occasions wherein the negotiation processing at the operation 

enabling speed is not carried out, but the negotiation processing ts deemed to have 

resulted in failure. 
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SUlvlMARY OF THE INVENTION 

It is therefore an object of the present invention to provide an interfacing device 

for digital serial data in which arbitration of the bus using rights is performed prior to 

data transfer as in IEEE 1394 standard, wherein the speed negotiation processing can 

be realized correctly without falling into an erroneous mode, and a method for 

selecting the data transfer rate. 

It is another object.of the present invention to provide an interfacing device for 

digital serial data which enables connection, using an optical fiber cable having 

different speed transfer capability, without the necessity of an operator becoming 

conscious of the speed capability in the real operation, and a _method for selectipg the 

data transfer rate. 

It is yet ~other object of the present invention to provide an interfacing deyice 

for digital serial data in ·wh_ich it is possible to apprise the user of the fact that, if the 

negotiation processing has been carried out, the processing has be.en carried out at a 

frequency lower than the maximum operating speed. 

In one aspect, the present invention provides interfacing device for data for 

performing negotia~ion processing, in such a manner that, of plural operating speeds 

realizing a plurality of pre-set data transfer speeds, the lowermost operating speed is 

selected in an initial state, with the operating speed being raised stepwise up to a 

maximum operating speed which is an allowed operating speed, wherein the device 

includes speed selecting means for selecting the operating speed, speed signal 
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detection means for detecting whether or not data received from an external equipment 

is a speed signal representing the data transfer speed and speed signal transmitting 

means for transmitting the speed signal based on the information received from the 

speed selecting means. The maximum operating speed in the negotiation processing 

is alterable. The maximum operating speed is altered depending on connecting states 

to select an operating speed not higher than the maximum operating speed. 

lf1: this interfacing device for digital serial data, since the maximum operating 

speed is alterable, different operating speeds can be selected depending on connection 

states.· 

In another aspect, the pr~sent invention provides data transfer speed selecting 

method for performing negotiation processing, in such a manner that, of plural 

operating speeds realizing a plurality of pre-set data transfer.speeds, the lowermost 

operating speed is selected in an initial state, with the operating speed being. raised 

stepwise up to a maximum operating speed which is an allowed operating speed, the 

maximum operating speed in the negotiation processing being alterable, wherein the 

method includes altering the maximum operating speed depending on connection 

states; and selecting an operating speed lower than the maximum operating speed. 

In this data transfer speed selecting method, since the maximum operating 

speed is alterable, different operating speeds can be selected depending on connection 

states. 

Also, in the serial data interfacing device, in which the maximun:i operating 
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speed is alterable, different operating speeds can be selected depending on the 

occasional connection states without the risk of falling into an endless loop. There is 

also no possibility that the negotiation processing is deemed to have resulted in a 

failure. 

· BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a timing chart showing the structure of transfer data in the IEEE 1394 

standard. 

Fig.2 is a schematic view showing the cross-sectional structure of a s~rial data 

interfacing device. according to the present invention. 

Fig.3 shows an illustra~ive structure of a cable employing the IEEE 1394 

standard. 

Fig.4 is a block diagram showing constituent elements of an interface 

conforming to the IEEE 1394: standard and the protocol architecture. 

Fig.5 shows packet for asynchronous transfer. 

~igs.6A and 6B show the state of acquisition of bus use rights by arbitration. 

Fig.7 shows a packet for aisochronous transfer. 

Fig.8 is a block diagram showing an actual illustrative structure of a physical 

layer in the IEEE 1394 standard. 

Fig.9 is a block diagram showing the structure of an interfacing device capable 

of long-distance transfer of digital serial data. 

Fig. l 0 is a block diagram showing the structure of another embodiment of the 

This Sheet Has B 

I U/!l/! /I//~ tif ff b°°d 
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interfacing device. 

Fig.11 is a block diagram showing the structure of a further embodiment of the 

interfacing device. 

Fig.12 is a block diagram showing the structure of a digital serial data 

interfacing device according to the present invention. 

Fig.13 shows a sequence of steps in performing the speed negotiation 

pro_cessing operation in the interfacing device. 

DESCRIPTION OF THE PREFERRED ENIBODHvffiNTS 

Referring to the drawings~ preferred embodiments of the present invention will 

be explained in detail. 

In the IEEE 1394 standard, bus use right arbitration is performed prior to data 

transfer. In this IEEE 1394 standard, inter-node cable length is extended to enable 

long-distance transfer. An "int~rfacing device of the IEEE 1394 standard enabling the 

long-distance transfer (long distance IEEE 1394 standard) is first explained. 

Referring to Fig.9_, this interfacing device includes a J.?hysical layer logic block 

(PHY LOGIC) 1, a selector block (RXCLOCK/DATA SELECTOR) 2, a converter 

block (4B/5B converter & . ARB. SIGNAL CONVERTER) 3, scramble blocks 

(SCRA1v1BLE 1, SCRAMBLE2) 4A, 4B, descramble blocks (DE-SCRAMBLE I, DE­

SCRAMBLE2) SA, SB, transmission blocks (P/Sl, P/S2) 6A, 6B, reception blocks 

(RX-PLLl SIP, RX-PLL2 SIP) 7A, 7B, and a port logic block (PORT LOGIC) 8. This 

interfacing device also includes an analog driver (ANALOG DRIVER) 9 and a clock 



18 

generator block (PLL) 10. 

The physical layer logic block 1 performs I/O control with respect to the link 

layer in the IEEE 1394 standard and arbitration control, and is connected to a link 

layer controller (LINK CONTROLLER) 20, while being connected to the selector 

block 2, converter block 3 and to the port logic block 8. 

It is noted that the I/O with respect to the link layer in this physical layer logic 

block 1 is equivalent to the IEEE 1394 standard, with the communication between the 

link layer and the physical layer being perform~d by data signals DATA and control 

signals CTRL. In addition, a link request signal LREQ is inputted to the physical layer 

logic block 1 as a.request for transmission to the layer. 

This physical layer logic block 1 encloses an arbitration controller which 

controls transmission and/or reception between the arbitration process and the bus. 

:That is, if a packet transmission request is raised, arbitration is started after a suitable 

gap time. This gap time differs from one arbitration type to another. The physical 

·1ayer logic block 1 sends the packet data DATA from the link layer to the selector 

block 2 and sends the arbitration request from the link layer to the converter block 3 

and to the port logic block 8. 

The selector block 2 selects a set of data DATA I and DATA2, received via the 

converter block 3 and its reception clocks RXCLKI, RXCLK2, and data DATA3 

received via the port logic block 8 and its reception clocks RXCLK3, and is connected 

to the physical layer logic block 1, converter block 3, reception blocks 7 A, 7B and to 
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the port logic block 8. 

In data transmission, this selector block2 sends the packet data DATA, sent 

from the physical layer logic block I, to the converter block 3 and to the port logic 

block 8. This sends transmission data to the entire transmission ports. In reception, 

the selector block 2 selects a set of the packet data DATA I, DAT2 and DATA3 and 

associated reception clocks RXCLKI, RXCLK2 and RXCLK3, received via the 

converter block 3 or the port logic block 8, to send the selected packet data, for 

example, DATA I and its reception clock RXCLKl, to the physical layer logic block 

I. The packet data selected by the selectqr block 2, for example, the packet data 

DATAl, received by the converter block 3, iS written in the FIFO memory in the 

physical layer logic block 1 ·by its reception clock RXCLKI so as to be read out by the 

system clock SYSCLK accorded by a clock generating block 10. 

The converter block 3 operates as a 4 bit/5 bit converter means for data, while 

operating as arbitration signal converti~g means for allocating 5-bit symbols other than 

5-bit syrn.bols, ·allocated to the data in the 4 bit/5 bit conversion, to the arbitration 

signals. The converter block 3 converts the arbitration signals ARB. SIGNALl and 

ARB. SIGNAL2, sent from the physical layer logic block 1, into 1 or 2 5-bit symbols, 

allocated as shown in Tables 6 and 7, to send the resulting 5-bit symbol(s) to the 

scramble blocks 4A, 4B. Simultaneously, the converter block 3 converts the 5-bit 

arbitration signals, sent from the descramble blocks 6A, 6B, into 4-bit signals, which 

are sent to the physical layer logic block 1. 
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Table 6 

Transmission Symbols Allocated to Arbitration 

transmission symbols states of arbitratiort 

11111 idle 

00100 TX_REQUEST 

TY GRANT 

00101 TX PARENT NOTIFY - -
11000 10001 TX DATA PREFIX - -

00111 TX CHILD NOTIFY - -
TX !DENY DONE -

01101 TX DATA END - -

00000 11111 BUS RESET 

Table 7 

Arbitration Allocated to Received Symbols 

11111 11111 IDLE . 

00101 11111 RX PARENT NOTIFY - -
11111 00100 RX REQUEST CANCEL - -
00111 11111 RX IDENT DONE -
00100 11111 RX SELF ID GRANT - -

00100 11111 RX_REQUE~T 

00101 00101 RX ROOT CONTENTION - -
00100 00100 RX GRANT 
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00111 00101 RX_PARENT_HANDSHAKE 

01101 11111 RX DATA END - -
11111 00111 RX_ CHILD_ HANDSHAKE 

11000 10001 00100 RX DATA PREFIX - -
11000 10001 00111 RX_DATA_PREFIX 

11000 10001 11111 RX DATA PREFIX - -
00000 11111 (don't BUS RESET 

care) 

That is, in transmission, each one symbol is allocated to each arbitration, 

excluding TX_DATA_PREFIX and BUS_RESET, shown ·in Table 6, while tWo 

symbols (11000 10091) and two symbols (00000 11111) are allocated to the 

TX _DATA _PREFIX to the BUS.:... RESET, respectively. The resulting signals then are 

transmitted. 

: In transmitting packet data, the converter block 3 converts the packet data 

DA:TAl, DATA2, composed of 4-bit signals, sent via the selector bloc~ 2, into 5-bit 

· signals, allocated as shown in Table 8, and routes the 5-bit signals to the scramble 

. blocks 4A, 4B. Simultaneously, the converter block 3 converts the 5-b~t reception 

packet, sent from the descramble blocks SA, 5B, from the state of the 5-bit signals into 

4-bit signals, which are then routed to the selector block 2. 

Table 8 

Symbols Allocated to. Data 
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hexadecimal binary symbols 

0 0000 11110 

1 0001 01001 

2 0010 ·10100 

3 0011 10101 

4 0100 01010 

5 0101 01011 

6 0110 01110 

7 0111 01111 

8 1000 10010 

9 1001 10011 

A 1010 10110 
' 

B 1011 10111 

c 1100 11010 

D llOl 11011 

E 1110 11100 

F 1111 11101 

In the 4 bit/5 bit conversion in the converter block 3, 5-bit symbols, containing 

a large quantity of clock components, are allocated to the packet data DATAl, 

DATA2. This permits the reception side of the packet data. DATA!, DATA2 to 

generate associated reception clocks RXCLKI, RXCLK2 reliably-by PLL from the 

reception signals. 

Also, if IDLE (11111), that is the 5-bit symbol [11111] containing a large 
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volume of the clock information, is allocated to the idle state in the arbitration of the 

IEEE 1394 standard, the lock state of the PLL of the reception side can be maintained, 

even in the idle state in the arbitration, thus reliably executing the arbitration. 

The scramble blocks 4A, 4B scramble the 5-bit transmission signal, sent from 

the converter block 3 during packet data transmission, using a shift register, to 

diminish unneeded radiations in transmitting the 5-bit signal. The 5-bit transmission 

signals, scrambled by the scramble blocks 4A, 4B, are sent to transmission blocks 6A, 

6B. 

It is noted that, since the arbitration signals other than IDLE (11111), 

TX_DATA_PREFIX (11000 10001) and BUS_RESET{OOOOO 11111) are all headed 

by 2 [O] bits, 2 bit [O]s, found in symbol synchronization following serial/parallel 

conversion, can be. assumed to be the leading end of the symbol and any five bits 

including the 2 [O] bits can be set as one symbol by way of establishing each 

arbitration signal. However, BUS _RESET (00000 11111) is established on reception 

of the consecutive 5 bits, without taking account of the 2 bit [O]s. It is noted that 

TX_DATA_PREFIX (11000 10011) is detected independently of other arbitration 

signals. That is, the reception data are shifted one bit to prepare five data strings each 

being of 10 bits long, and compared to the bit pattern (11000 10001) of 

TX_DATA_PREFIX. In case of coincidence, reception of TX_DATA_PREFIX is 

established. Since the packet data is received directly after and next to 

TX_DATA_PREFIX, symbol synchronization of the packet data can be achieved on 
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reception of TX_ DATA_PREFIX. 

Also, since TX_DATA_END (01101) is received directly after and in 

succession to the packet data, it can be detected by the same symbol synchronization 

as that for TX_DATA_PREFIX and packet data. Meanwhile, the bit pattern (11000 

10001) is a pattern not ·appearing in a data string of packet data converted in Table 8, 

so that, in case of failure in symbol synchronization, the bit pattern is not detected 

partway in the packet data, thus precluding mistaken data reception. Moreover, no 

arbitration signals other than TX_ DATA_ END or BUS _RESET are detected after 

detection of TX DATA PREFIX. - -
The descramble blocks 5A, 5B descramble the 5-bit reception signals, sent from 

the reception blocks 7 A, 7B, in meeting with the scrambling performed by the 

scramble blocks 4A, 4B, to descramb~e the 5-bit reception signals. These 5-bit 

reception signals, descrambled by the descramble blocks SA, SB, are sent to the 

converter block 3. 

The respective operations of the scramble blocks 4A, 4B and the descramble 

blocks SA, SB can be switched on/off and set to the switched state. 

The transmission blocks 6A, 6B convert the S-bit transmission signals, 

scrambled by the respective scramble blocks 4A, 4B, from parallel data to serial data, 

which is further converted from the NRZ (non-return-to-zero) data to the NRZI (non-

return-to-zero and invert on ones) data. 

The reception blocks 7 A, 7B convert the received data from the NRZI data to 
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NRZ data and fron the serial data to the parallel dat_a to send the 5-bit reception signals 

to the respective descramble blocks SA, SB. Also, the reception blocks 7 A, 7B 

generate reception clocks RXCLKI and RXCLK2 by PLL from the received data to 

send the generated clocks to the selector block 2. 

The port logic block 8 transmits and/or receives the arbitration signals 

ARB.SIGNAL3, conforming to the physical layer of the IEEE 1394 standard, and data 

DATA3, and gener~tes reception clocks RXCLK3 from the data sent via analog driver 

9 and its strobe signal. In arbitration, the port logic block 8 is fed with the arbitration 

signals ARB.SIGNAL3 from the physical layer logic block 1. 

In data transmission, this port logic block 8 converts the packet data DATA3, 

sent froni the physical layer logic block I via selector block 2, into serial ·data, by the 

transmission clocks TXCLK afforded by the cl<?ck gen~!ating block 10, to transmit the 

resulting serial data via the analog drivei·9. 

In data reception, the port logic block 8 sends packe~ data ~ATA3, received via 

the analog· d!iver 9, via the selector block 2 to the physical layer logic block 1 along 

_with the reception clockRXCLK3. If the port logic block 8 is selected by the selector 

block 2, the packet data D3 is written by its reception clock RXCLK3 in the FIFO 

memory in the physical layer logic block 1. 

The clock generating block I 0 generates 49 .152 Wiz system clocks SYSCLK 

and 98.304 MHz transmission clocks TXCLK from the 24.576 :MHz clocks accorded 

by the quartz oscillator (X'TAL).11. 
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With the above-described interfacing device, having the converter block 3 for 

performing 4 bit/5 bit conversion on the arbitration signals ARB.SIGNAL I and 

ARB.SIGNAL2, it is possible to transmit and/or receive arbitration signals 

ARB.SIGNALl, arbitration signals ARB.SIGNAL2 and the packet data DATA I and 

DATA2 via the transmission blocks 6A, 6B and the reception blocks 7 A, 7B, as 5-bit · 

code data, via the transmission blocks 6A, 6B and the reception blocks 7 A, 7B, to 

effect long-distance transfer using an optical fiber cable or UTP (unshielded twisted 

pair) available at low costs. Moreover, in this interfacing device, it is possible to switch 

between the transmission path by the cable conforming to the IEEE 1394 standard and 

that by the optical fiber cable or the UTP cable, if the device is further provided with 

the port logic block 8 and with the analog driver 9 conforming to the physical layer of 

the IEEE 1394 standard. 

That is, if an optical connec~ion module (OPF MODULE I, OPF: optical fiber) 

30A is connected to a transmittil!g and/or receiving module 67 A, made up of the 

transmission block 6A and the reception block 7 A in the interfacing device shown in 

Fig.9, as in the interfacing device shown in Fig.10, it is possible to connect the optical 

fiber cable via this optical connection module 30A. In similar manner, if an optical 

connection module (OPF MODULE2) 30B is connected to a transm_itting and/or 

receiving module 67B, made up of the transmission block 6B and the reception block 

7B, it is possible to connect the optical fiber cable via this optical connection module 

30B. 
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During data transmission, the optical conne~tion modules 30A, 30B convert the 

NRZI electrical signals from the transmitting and/o~ rec~iving blocks 67 A, 67B into 

optical signals which ate routed to the optical fiber cable. During data reception, the 

optical connection modules 30A, 30B convert the optical signals, sent over the optical 

fiber cable, into NRZI elec;trical signals, which are routed to the transmitting and/or 

receiving blocks 67 A, 67B. 

Meanwhile, the inte~facing device, shown in Fi?.10, is arranged for connection 

by the optical fiber cable only, while the port logic block 8 and the analog driver.9, 

shown in the interfacing device ofFig.9, are omitted. Also, the selector block 2 and 

the converter block 3 in the interfacing device, shown in Fig.9 are combined into a sole 

signal processing 'block 23. Also, if the optical fiber cable is used as a transmission 

path, no unneeded radiations are produced,, so that the scramble blocks 4A, 4B and the 

descramble blocks SA, SB are omitted. Meanwhile, the optical connection modules 

30A, 30B are provided for long-distance tran~fer and are termed PMD (physical media 

dependent). That is, this P~ operates as an input/output interfacing module with 

. respect to an external equipment. 

IfUTP modules 40A, 40B are exchanged for the optical connection modules 

30A, 30B, which are the PMD as in the interfacing device shown in Fig.10, it is 

possible to connect a UTP cable, as in an interfacing device shown in Fig.11. That is, 

if a cable transceiver 41A (CABLE TRANS~EIVER 1) is connected to the 

transmitting and/or receiving block 67 A, and a RJ45 connector 43A (RJ45 
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CONNECTOR 1) is connected to the cable transceiver 4 lA via a pulse transformer 

42A (PULSE TRANS 1 ), it is possible to connect the UTP cable via the RJ connector 

43A. Similarly, by connecting the cable transceivei41B (CABLE TRANSCEIVER 

2) to the transmitting and/or receiving block 67B, and by connecting to the cable 

transceiver 4 lB a RJ45 connector 43B (RJ45 CONNECTOR 2) used for connection 

to the UTP cable, it is possible to connect the UTP cable via the RJ45 connector 43B. 

During data transmission, the cable transceivers 41A, 41B convert the NRZI . 
signals from the transmitting and/or receiving blocks 67 A, 67B into NIL T-3 (Multilevel 

Transmission 3) signal which is sent to the pulse transformers 42A, 42B .. During data 

reception, the cable transceivers 41A, 41B send MLT-3 signals, sent via the pulse 

transformers 42A, 42B, into NR,.ZI signals, which are sent to the transmitting.and/or 

receiving blocks 67A, 67B. The role of the pulse transformers 42A, 42B is to shut off 

the cable transceiver from the cable insofar as the direct current is concerned. 

Meanwhile, the interfacing device, shown in Fig.11, is dedicated to the 

connection to the UTP cable. It is noted that the selector block 2, converter block 3, 

scramble blocks 4A, 4B and the descramble blocks SA, SB constitute a sole signal 

processing block 25. 

In the interfacing device, shown in Fig.9, the optical fiber cable or the UTP 

cable are connected by exchanging the connection module to effect long-distance 

transfer of digital serial data, subject to exchange of connection modules. Since the 

operation of the scramble blocks 4A, 4B and the descramble blocks SA, SB can be 
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on/off switched and set in the switched position, the scramble blocks 4A, 4B and the 

descramble blocks SA, SB can be turned on to prohibit unneeded radiations if the UTP 

cable is to be connected. 

The above-described contents are proposed in DA VIC (Digital Audio-Visual 

Council), Baseline Document 77 Revision 5.0. 

An embodiment of the present invention is hereinafter explained. The present 

embodiment is directed to an interfacing device including a structure which is similar 

to the interfacing device shown in Figs.9 to 11 and which is configured for correctly 

performing the speed negotiation processing. Therefore, the parts or components 

similar to those of the interfacing device shown in Figs.9 to 11 are depicted by the 

same reference numerals and-are not explained specifically. 

Referring to Fig.12~. this interfacing device inclu~es a physical layer logic block 

1, a selector block 2, a converter block 3, made up of a speed signal detection block 

(SPEED DETECT) 3A and a speeg signal transmission block (SPEED SEND) 3B, 

scramble blocks 4A, 4B, descramble blocks SA, SB, transmission blocks 6A, 6B, 

reception blocks 7 A, 7B, a port logic block 8, an analog driver 9, a clock generating 

block 10, a quartz oscillator 11 and a speed negotiation processing block 12 (SPEED 

NEGOTIATION). 

That is, the interfacing device includes, for performing speed negotiation, the 

speed signal detection block 3A and the speed signal transmission block 3B in the 

converter block 3, and the speed negotiation processing block 12. 
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The speed signal detection block 3A is _speed signal detection means and 

discriminates whether or not the data received by the descramble blocks SA, SB is the 

speed signal. The speed signal is the signal indicating the qata transfer rate. If the data 

is the speed signal, the speed signal detection block 3A transmits the information to the 

speed negotiation process~ng block_ 12, which is the speed selection means. 

The speed signal transmission block 3B is the speed signal transmitting means, 

and send~ out the speed signal to the scramble blocks 4A, 4B, based on the information 

received from the speed negotiation processing block 12. 

The respective symbols used in the sequence of the speed negotiation 

processing are explained. In the interfacing device, the speed control symbols, shown 

in Table 9, are used in the speed negotiation processing operations. 

Table 9 

Speed Control SymbC?ls 

sso no code 

SSl 11000 1000111001 00111 

SS2 11000 10001 11001 11001 

SSR 11000 10001 00111 00111 

SSA IDLE (see Table 6) 

The symbol SS 1 ( 11000 10001 11001 00111) means that the speed is to be 

raised from SlOO to S200. The symbol SS2 (11000 10001 11001 l 1001) means that 

the speed is to be raised from S200 to 8400. The symbol SSR (11000 10001 00111 
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00111) is used when desired to halt the speed negotiation processing operation, as 

when the speed is the maximum speed of the node. The symbol SSA (11111) means 

an IDLE signal, used as a set with the symbol SSR, to confirm the state of mutual 

symbol recognition. Meanwhile, it is not necessary for the SSA symbol to indicate the 

IDLE signal since any other unique symbol can be allocated to it. Also, in the IEEE 

1394 standard, SlOO is the base rate, and is not in need ofthe negotiation processing, 

no specified code is allocated tot the symbol SSO. 

The interfacing device, having the structure as described above, performs the 

speed negotiation processing by a sequence of operations shown in Fig.13. The speed 

negotiation processing operation is started as from step SIO~. The meanings of the 

variables used in Fig.13 are elucidated in Table 10. 

Table 10 

Variables Used in Speed Negotiation 

tx_speed ·indicates transmission speed symbols SSO, SSl, SS2, 
SSRor SSA 

rx_speed indicates reception speed symbols SSO, SSl, SS2, 
SSRorSSA 

PLL_speed current PLL operating frequency S 100, 8200 or 8400 

retry timer timer for retry detection 

If the cable is connected correctly, the speed negotiation processing operation 

is started, as shown in Fig.13. At step S 1, a standby time of, for example, 10 msec, is 
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provided, in order to lock the PLL for reception. 

After the stand-by operation, the interfacing device resets the retry timer 

(RetryTimer) at step 82 and, at step 83, checks whether or not the PLL is locked. It is 

assumed that the timeout time of the retry timer is set to 100 ms. 

If, when the PLL is not locked, the PLL is not locked at step S4 even after the 

100 msec time as set on the retry timer has elapsed, a decision is given that the 

negotiation processing has resulted in a failure to terminate the sequence of operations. 

If, at step S4, 100 msec as set on the retry timer has not elapsed, the processing as 

from step S3 is repeated. 

If, at step 83, PLL lock has been verified, the reception signal is detected at step 

85. This processing is carried out by the speed signal detection block 3A. Specifically, 

it is checked whether or not the bus resetting signal is being received at the speed of 

8100. This processing is carried out to detect connection t~ a node not 

accommodating the speed negotiation processing, that is a node that is able to 

accommodate only the speed of S 100. If the connection to the_ node that is able_ to 

. accommodate only the speed of S 100 is detected, the sequence of operations is 

terminated without performing the speed negotiation processing. Meanwhile, if the 

operation is at the speed of S 100, it cannot be dete~mined with which processing 

timing the bus resetting signal is received. Therefore, this reception signal is detected 

at all times if the operation is at the speed S 100. 

If the bus reset signal has not been received in the initial reception signal 
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detection, processing transfers to step S6 to co~pare the current operating speed 

(PLL_speed) to the maximum operating speed (max_speed). If the current operating 

speed is the maximum operating speed, processing transfers to step 87 and following 

steps to perform a sequence of operations for carrying out the negotiation processing 

at this sped. Conversely, if the current operating speed is not the maximum operating 

speed, processing transfers to step S 15 and the following steps to raise the operating 

speed by ~me step. 

First, if the current operating speed is the maximum operating speed, 

transmission of the SSR signal is commanded from the speed negotiation processing 

block 12 to the speed signal transmission block 3B to try to halt the speed negotiation 

processing. If the counterpart node has replied to the transmitted SSR signal, the SSR 

.. signal is transmitted from the counterpart node, as at step S8, thus performing mutual 

recognition. If the SSR signal from the counterpart node cannot be received, the block . 

awaits until the retry timer setting of 100 msec times out to confirm the possible 

presence of the SSR signal. If the SSR signal has been received during this standby · 

. time, the processing transfers to step S 11. If the SSR signal has not been received 

during this standby time, the speed negotiation processing has failed and the sequence 

of processing operations is terminated. Although it is checked at step S 10 whether or 

not the current operational speed is S 100, the sequence of operations comes to a close 

because here the first processing is at issue. 

If the SSR signal is received, and the speed negotiation processing operation has 
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been confirmed to have come to a close, ACK ~o t_hat effect is transmitted. This ACK 

confirming operation occurs by transmission and/or reception of the SSA signal by the 

transmission and/or reception processing of the SSR signal as described above. That 

is, at step 811, transmission of SSA signals is commanded from the speed negotiation 

processing block 12 to the speed signal transmission block 3B to try to halt the speed 

negotiation processing. If the counterpart node has replied to the transmitted SSA 

signal, the SSA signal from the counterpart node is transmitted, as at step Speed 

negotiation processing block 12, thus assuring mutual recognition. If the SSA signal 

from the counterpart node cannot be received, the block awaits until 100 msec as set 

on the retry timer times out to confirm possible presence of the reception of the SSA 

signal. If the SSA signal is received during this standby time, the speed negotiation 

processing is tenninated. If the SSA signal is not received, the negotiation processing 

results in failure so that the sequence of processing co~~s to a close. Although it is 

checked at step S 14 whether or not the current operating speed is S 100, the sequence 

of operations comes to a close because here the first processing is at issue. By the 

above sequence of operations, the ACK recognition is carried out to terminate the 

sequence of processing operations. 

If, in the interfacing device, the current operating speed is verified at step S6 not 

to be the maximum operating speed, it is attempted at step S 16 to raiser the operating 

speed by one step. 

That is, if it is commanded at step S 15 to send the SSl signal from the speed 
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negotiation processing block 12 to the speed signa} transmission block 3B, it becomes 

possible to perform processing for raising the speed from 8100 to 8200. If the SS2 

signal is transmitted, it becomes possible to perform processing for raising the speed 

from 8200 to 8400. It is assumed here that the SS 1 signal is being transmitted, since 

the present process is the extension of the above-described process. 

If, at step. S 15, the SS 1 signal is transmitted to the counterpart node to request 

speedup, the c_ounterpart node sends back a symbol. If the cou~terpart node agrees to 

the speedup, it transmits the SS 1 signal. Thus, at step S 15, it is checked whether or not 

the received signal is SSL If the received signal is SSl, that is if both nodes transits 

the SS 1 signal, negotiation processing from S 100 to 8200 is valid. 

In this case, the operating speed is increased at step S 17 to 8200, that is, the 

frequency of the frequency of the reciprocal transmission symbols is switched to a 

desired value, and the processing as from step Sl is again executed to repeat the speed 

negotiation processing. 

If the counterpart node is not agreeable to the speedup, for example, the current 

. operating speed of this side node is not the maximum operating node, with the speed 

of the counterpart node being the maximum operating speed, it is necessary to stop the 

negotiation processing. In such case, a SSR signal is sent from the counterpart node. 

Thus, if it is found at step S 16 that the signal sent from the counterpart node differs 

from the SI signal sent from this side node, "it is che_cked at step S 18 whether or not the 

signal is a SSR signal. If the signal is decided to be the SSR signal, the processing as 



36 

from the step 87 is performed to halt the nego~iation processing. If the signal is 

decided not to be the SSR signal, it is checked at step S 19 whether or not the retry 

timer reaches 100 msec. If 100 msec is not surpassed, the processing as from step S 16 

is repeated. If 100 msec has been surpassed, the negotiation processing is deemed to 

have failed and the sequence of operations is terminated. At step 820, it is verified 

whether or not the operating speed is SIOO. Since here the operating speed is 

unchanged at SI 00, the sequence of operations is terminated. 

That is, if, with the operating speed at S 100, the _negotiation processing has 

failed,· it is the failure caused by the base rate. Therefore, th~ negotiation processing 

is not performed again and the sequence of operations is teJ;'lllinated. If the speed is 

other than S 100, processing transfers to step 821 where the operating speed is set to 

S 100 and the maximum operating speed is lowered by one step to perform the re-try 

operation as from step S 1. 

In the following ~xplanation, it is assumed that the negotiation processing at the 

maximum operating speed of 8400 J:ias failed and the maximum operating speed has 

to be lowered to 8200. 

In this case, the operation at 200 has occurred normally before the negotiation 

processing is attempted at the maximum operating speed at 8400. Therefore, if the 

maximum operating speed is lowered from 8400 to 8200, negotiation processing can 

be carried out at a speed at which the transmission and/or reception could be cartied 

out in the previous negotiation processing. However, if, for some reason, the 
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negotiation processing at 8200 in the re-try operation has not been made, the maximum 

operating speed is further lowered to S 100 to perform the retry . operation. If 

nevertheless the processing has failed, the transmission and/or reception at the base 

rate cannot be established and hence the negotiation processing has resulted in failure. 

Therefore, the sequence of operations is terminated. 

Thus, in the interfacing, device, the maximum operating speed is alterable, such 

that it is possible to lower the maximum operating speed one step to perform the retry 

operation so that negotiation processing can be performed at the speed at which the 

transmission and/or reception was established at the previous negotiation processing. 

If the processing has failed, the failure is ultimately at SI 00 so that the negotiation 

l?rocessing can be terminated. Thus, there is no risk of the retry operation falling into 

an endless loop. 

Since the number of times of the retry oper~tion is not set, negotiation 

processing at the operation enabling speed is not performed, while negotiation 

·processi1'.lg is not deemed to have resulted in failure. 

Moreover, since the maximum operating speed is alterable, negotiation 

processing can be performed at the operating speed matched to the maximum 

operating speed of the P:MD. 

If moreover an indicator is provided for producing flickering of the LED 50 as 

shown in Fig.12 if negotiation processing has not been carried out at the maximum 

operating speed of the physical layer, the user may be apprised of the fact that the 
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operating speed is not the maximum operating speed of the node. 

The present invention is not limited to the above-described specified 

embodiments. For example, maximum operating speed can be lowered each time 

plural retry operations are performed, instead of lowering the maximum operating 

speed by one step every retry operation. 

The present invention may also be applied to the interfacing device having 

P:MDs as shown in Figs. I 0 and 11. Specifically, the present invention may be flexibly 

applied to a variety of interfacing devices with different P11Ds, such as optical 

connection modules or UTP connection modules. 
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WHAT IS CLAIMED IS: 

I. An interfacing device for data for performing negotiation processing in such a 

manner that, of plural operating speeds realizing a plurality of pre-set data transfer 

speeds, the lowermost operatin_g speed is selected in an initial state, with the operating 

speed being raised stepwise up to a: maximum operating speed which is an allowed 

operating·speed, comprising: 

speed selecting means for selecting said operating speed; 

speed signal detection means for detecting whether or not data received from 

an e?Ctemal equipment is a speed s~gnal representing said data transfer speed; and 

speed signal transmitting means for transmitting said speed signal based on the 

information received from s~id speed selecting means; 

the maximum operating spee~ in said negotiation processing being alterable; 

said maximum operating speed being altered depending on connecting states to 

select an operating speed not higher than said maximum operating speed. 

2. The interfacing device for data, according to claim 1 whereiil, if said speed signal 

. selecting means has detected selection of an operating speed higher. than said 

maximum operating speed, said speed selecting means lowers said maximum operating 

speed one step eac~ time said negotiation processing is performed. 

3. The interfacing device for data according to claim 1 further co~prising: 

an input/output interface module for data inputting/outputting for said external 

equipment; wherein 
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if the maximum operating speed allowed by a physical layer is higher than the 

maximum operating speed allowed by said input/output interface module, said speed 

selection means sets the maximum operating speed of said physical layer to the 

maximum operating speed allowed by said input/output interface module. 

4. The interfacing device for data according to claim I further comprising: 

detection means for detecting that an <?perating speed lower than said maximum 

operating speed has been selected and data transfer has been executed at the selected 

operating speed. 

5. The interfacing device for data according to claim 4 further comprising: 

notifying means for notifying that, if said detection means has detected that an 

operating speed lower than said maximum operating speed has been selected and data 

transfer has been executed at the selected operating speed, the operating speed lower 
. . 

than said maximum operating speed has been selected. 

6. The interfacing device for data according to claim 5 wherein 

said notifying means is a_n LED. 

_ 7. The interfacing device for data according to claim 1 wherein 

said operating speed is selected before bus resetting. 

8. The interfacing device for data according to claim 1 constituting a physical layer 

for a link layer conforming to the IEEE 1394 high performance serial bus standard. 

9. The interfacing device for data according to ci~im I wherein 

said data is digital serial data. 
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10. A data transfer speed selecting method for p~rforming negotiation processing in 

such a manner that, of plural operating speeds realizing a plurality of pre-set data 

transfer speeds, the lowermost operating speed is selected in an initial state, with the 

operating speed being raised stepwise up to a maximum operating speed which is an 

allowed operating speed, said maximum operating speed in said negotiation processing 

being alterable, comprising: 

altering said maximum operating speed depending on connection states; and 

selecting an operating speed lower than said maximum operating speed. 

11. The data transfer speed selecting method according to claim 10 wherein 

if it is detected that selection of an operating speed higher than said maximum 

operating speed has been made, said maximum operating speed is lowered one step 

each time said negotiation processing is effected once or plural times. 
. . 

12. The data transfor speed selecting method according to claim 10 wherein 

if the maximum operating speed allowed by a physical layer is higher than the 

maximum operating speed allowed by an input/output interface module responsible for 

_data inputting/outputting with respect to an eternal equipment, said maximum 

operating speed of said physical layer is set to the maximum operating speed allowed 

by said input/output interface module. 

13. The data transfer speed selecting method according to claim 10 wherein 

it is detected that an operating speed lower t~an said maximum operating speed 

has been selected and data transfer has been executed at the selected operating speed. 
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14. The data transfer speed selecting method according to claim 10 further 

comprising: 

notifying that, ifit is detected tha~ the operating speed lower than said maximum 

operating speed is selected and data transfer is effected at said selected operating 

speed, the operating speed lower than said maximum operating speed has been 

selected. 

15. The data transfer speed se_lecting method aqcording to claim 14 wherein the 

selection of the operating speed lower than said maximum operating speed is notified 

by an LED. 

16. The data transfer speed selecting method according to claim 10 wherein 

·said operating speed is selected before bus resetting. 

17. The data transfer speed selecting method according to claim 10 wherei~ 

said negotiation processing is performed on a physical layer for a link layer 

conforming to the IEEE 1394 high performance s~rial bus standard. 

18. The data transfer speed selecting method according to claim 10 wherein said data 

. is digital serial data. 


