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which can be detected.

Detailed Description of the Invention
| Field of the Invention
This invention relates to an active terminator
installed at the end of a.communications bus that controls
the electrical potential of the bus, and in particular to
the processing.performed by the terminator at high tempera-

ture.

Background of the Invention

A SCSI (Small Computer System Interface) has conven-
tionally been used to control connections of computers to
peripheral instrumeﬁts. This SCSI is a standard parallel
interface, and is widely used for example to connect a host
computer to a hard disk.

An active terminator is installed at the end of the
SCSI bus. This terminator raises the electrical potential
of the bus so as to permit its high speed operation.

The terminator may supply a predetermined amount of
power to a plurality of buses, and when the amount of power
consumed is relatively high, overheating may occur. -ih a
conventional terminator, the high temperature is detected by
a thermistor or the like, and operation is shut down au-
tomatically at high temperature so as to prevent damage to

the equipment. When the temperature falls; operation re-
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of buses g @NEoMEYH CenfiBREYurY, P bus potential becomes unstable,
and in particular it can no longer be rapidly varied.
.Consequently in devices that perform communications using an
SCSI bus, communication errors tend to occur frequently.
When a communication error occurs, the system re-sends the
data; and if the error recurs, predetermined processing is
performed such as changing the communications speed so as to
maintain the communications.

When such a communication error occurs; the system
recognizes only that an erfor occurred when the data was
transferred via the bus, and cannot easily determine whether
or not the terminator has stopped operation. Further, as

operation recovers when the temperature falls again, it is

difficult to pinpoint the cause of the error.

Summary of the Invention

It is therefore an object of the invention to pro-
vide an active terminator whereof operation shutdown at high
temperature can easily be récognized.

According to this invention, when the active termi-
nator stops operating due to high temperature, this event is
stored in a memory. By examining the contents of this
memory, therefore, the host computer may verify that the
terminator has stopped operating, and the data transmission
rate may then be set low so as to prevent communication

errors from occurring. Further, even if a communication
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system reliability is therefore increased.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram showing the construction
of éne embodiment of the invention. |

Fig. 2 is a diagram showing the construction of a
temperature detecting circuit.

Fig. 3 is a block diagram showing_the construction
of a whole system.

Fig. 4 is a diagram showing the construction of a

latch circuit.

Detailed Description of the Preferred Embodiments

One embodiment of this invention will now be de-
scribed with reference to the drawings. Fig. 1 is a block
diagram showing the overall
construction of the embodiment. A thermal shutdown circuit
10 comprises, for example, a fixed current supply 102 and a
thermistor 104 connected in series between the power supply
and earth as shown in Fig. 2. The resistance value of the
thermistor 104 varies aécording to the tempeiature, and a
voltage is obtained at the contact point of the fixed cur-
rent supply 102 and thermistor 104. A transistor 106 is
switched on and off by this voltage so as to output a detec-
tion signai. The circuilt 10 therefore outputs a high tem-

perature detection signal when the temperature of the active
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terminator power supply circuit 19 on and off. The termina-

tor power supply 19 is therefore switched on and off wvia the
transistors in the driver 18 by means of the detection
signal from the circuit 10. Also, according to this embodi-
ment, the active terminator is set so that the highest
temperature at which it can operate.is approximately 205°C,
and so that the circuif 10 operates at approximately 170°C
to within +/- 35°C.
According to this embodiment, the output of. the circuit
10 ié supplied to a latch circuit 12. This latch circuit 12
receives the output of the circuit 10 and stores any varia-
tion in it. When the circuit 10 has detected a high tempera-
ture of the terminator, a value indicating this (e.g. [H])
is set by the circuit 12. The output of this circuit 12 is
led to a THD terminal 16 via a buffer amplifier 14, hence by
observing the state of the terminal 16, it can be determined
whether or not the terminator is in a thermal shutdown
state.
When it is detected that the temperature has suffi-
~ciently fallen due to the thermal shutdown circuit 10, this
signél is supplied to the driver 18, and the terminator
resumes operation. A reset signal is then supplied to the
RS latch so that the RS latch circuit 12 is reset. For
example, it can be arranged that an H Level is supplied when

the output of the terminator driver 18 has been restored by
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Fig. 3 shows the construction of a system comprising
an active terminator 20. An.SPC (SCSI protocol controller)
22 is connected to a SCSI bus at the opposite end to that at
which the active terminator 20 is installed. The SPC 22
controls data transfer that takes place using the SCSI bus.
CPU firmware 24 is also conneéted to the SPC 22, this CPU
firmware 24 handling predetermined processing required for
data transfer in the SCSI.

Normally, the CPU firmware 24 performs predetermined
processing. If an error occurs in this state during data
transfer via the SCSI bus, a predetermined error correction
program is executed. According to this program, the.CPU
firmware 24 examines the state of the THD terminal of the
terminator 20. When temperature-dependent operation stop-
page (thermal shutdown) is detected from the state of the
THD terminal, the SPC 22 is put into an initiator mode
wherein the fact that the terminator 20 is in a thermal
shutdown state is notified to a host computef 26.

The host computer 26 recognizes that the terminator
20 is in shutdown and, for example, decreases the data
transfer data bit rate. The data transfer rate by the SPC 22
is thereby modified so as to suppress errors to the minimum.

The SPC 22 and CPU firmware 24 may be considered as
part of the host computer 26 that controls data transfer.

In this case, the host computer 26 monitors the contents of
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Fig. 2 is a diagram show ng the construction of a tenperature detectlng

circuit. the RS lagch 1@ i he Fermdnadozm2&nhofingg comeredifsttivet i on

transfer rate, etc.

In the drawings, the RS latch 12 and CPU firmware 24
are shown as being connected by special communication lines,
however they are physically connected via the SPC 22 and

' SCSI bus. The CPU firmware 24 examines the electrical
potential of the THD terminal of the
RS latch 12.

According to this system, thermal shutdown of the
terminator 20 can easily be recognized, and the reliability
of the'system can therefore be improved.

Fig. 4 shows one example of an RS latch circuit. An
NPN transistor 32 that receives a thermal shutdown signal is
installed on a base underneath the fixed current supply 30.
The contact point of the power supply 30 and the transistor
32 is connected to ohe input terminal of a NAND gate 34.

The output of this NAND gate 34 is connected to one input
terminal of a NAND gate 36, and the output of the NAND gate
36 is connected to an input terminal of the NAND gate 34.

| A condenser 40 is provided below the fixed current
supply 38. The contact pﬁint of the fixed current supply 38
and condenser 40 is connected to an input terminal of the

~ NAND gate 36. The other input terminal of the NAND gate 36
is connected to a terminal RST which receives the reset
signal. The output of the NAND gate 34 is connected to the

. THD terminal that is the output of the latch.circuit.
When this circuit begins operating, the fixed cur-

rent supplies 30, 38 supply a predetermined fixed current.

ed
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the drawings. Fig. 1 is a block diagramshow ng the overall “~constructi o
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supplied to one input terminal of the NAND gate 34. As the

condenser 40 is provided below the fixed current source 38,
L is supplied t6 the NAND gate 36 when the condenser 40 is
charging. When the voltage starts to rise, therefofe, the
output of the NAND gate 36 is H, and the output of the NAND
gate 34. i.e. the THD terminal, is L. The input from the
RST terminal is set so thaf it is constantly H, although L
may also be supplied.

When the condenser 40 has finished charging, the
input to one of the ihput terminals of the NAND gate 36 is
H, but as the output of the NAND gate 34 is L, the output of
the NAND gate 36 is still L.

Next, when a temperature rise of the terminator is
detected, H is supplied-to the base of the transistor 32.
This switches the transistor 32 on, and both inputs of the-
NAND gate 34 go L. The output of the NAND gate 34 therefore
goes H, and the output THD terminal goes H.

As all the inputs to the NAND gate 36 are then H,
the output of the NAND gate 36 is L. This switches the
transistor 32 off, so the outpuf of the NAND gate 34 remains
H even if one of the inputs to the NAND gate 34 goes H.

When the temperature of the terminator rises so that
its operation stops, this state is latched by the latch
circuit. Stbppage_of operation due to thermal shutdown of
the terminator can thereforé be verified by observing the

THD terminal from outside.
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and therm stor 104. A transistor 106 is switched on and off
vol tage so as to output a detec- tion signal. The circuit H,ﬁ“’“w
outputs a high tem perature detection signal when the tenp

active 3 termnator is at or
above a predet er miWhen |he| temiinatar dias Yeanweanead citheiRST ctemmingbl i ed

to a driver 18. The -
is set to L. The output of the NAND gate 36 therefore goes

L, and as the transistor 32 is switched off, the output of
the NAND gate 34 re&erts to L.

The actiﬁe terminator according to this invention
can be used in various types of communication line, and is
particularly suited to SCSI. It is therefore used in com-
puter systems connected to peripheral devices such as mag-
netic media, e.g. CD-ROM, HD (Hard Disks) and TAPE (magnetic

tape).
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'drlver 18 conprises transistors or the like that swtch anggk&uﬁgggﬁg

supply circuit 19 on and off. The term na- tor power suppl _“«g
therefore switched on and off via the transistors in the
means of the detection signal fromthe circuit 10. Al so, - S

embodi - _nment,_-the active termnator is set so that the "highest

t enper at WAL ISHFLAMMEDan operate is approxi mately 205C”“|“‘muﬂllnmuun

circuit 10 operates at ‘approximately 170[err]C to within
According to this enbodi ment, the output of the CIFCUIt 18 1s supptied to .
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circuit 1 stores any varia- tioninit. e clrcul
: deteCtedd%ﬂldﬂbtﬁﬁE%”éhid terminator comprising.
a temperature detector for detecting temperature,
a thermal shutdown circuit for stopping operation
when the detected temperature reaches a predetermined tem-
perature,

and a memory for storing the operation stopping

state caused by said thermal shutdown circuit.

(2) An active terminator as defined in claim 1 wherein said

memory is a latch circuit that can be set and reset.

(3) An active terminator as defined in claim 2 further
comprising a buffer amplifier that amplifies the output of
said latch circuit, the output of said amplifier being

connected to output terminals.

(4) An active terminator as defined in claim 3 wherein said

tempetature detector comprises althermistor.

(5) A system for performing communications using a communi-
cations bus comprising:

a protocol controller controlling data transfer
connected to one end of said communications bus,

CPU firmware for performing data processing

connected to salid protocol controller,
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circuit 12. The output of this circuit 12 is led to a THD I
a buffer anplifier 14, hence by observing the state of th*ﬂnmﬂu
can be determined whether or not the termnator is in at

st ate. Wien it is detected that the tenperature has suffi-

ciently fallen dRPd AR REEHER regrminatRrurennected 1t the otheynand; s
tor reéumes operati on. A reset
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a thermal shutdown circuit for stopping operation
when. said detected temperature reaches a predetermined
temperature,
and a memory for storing said operation stop state

due to said thermal shutdown circuif.f
(6) A system as defined in claim 5 wherein said protocol

controller modifies data transfer rate depending on the

storage contents of said memory.
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construction of a systemconprising an-active term nator 20.

protocol controller) 22 is connected to a SCSI bus at the opposite end to
that at ®PCRACRe active terminator 20 is installed. The SPC 22 controls
data transfer that takes place using the SCSI bus. -

An activé terminator comprises a thermal shutdown
circuit. When this circuit detects a predetermined high
temperature, this information is supplied to a driver, and
the active terminator stops operating. The signal from the
thermal shutdown circuit is also supplied to an RS latch
circuit that stores‘information to the effect that the
therﬁal shutdown circuit haé detected high temperature, and
that the active terminator has stopped operation. A comput-
er examines the contents of this RS latch circuit so that it
can be determined that the terminator has-stopped operating,
and communication errors can therefore be prevented by, for

example, reducing the data transfer rate accordingly.

11

4 the RS latch reset terminal. Hence, by observing Hhi@S&Et@ta@Beeﬂkeraced

tthe THD termnal 16, it can easily be determned from outsid
not the term nator has stopped operating. Fig. 3 sh M "
I
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Normal ly, the CPU firmnvare 24 perforns predeterm ned processi
error occurs in this state during data transfer via the SCSI I
predeterm ned error correction programis executed. According to this
program the CPU firmvare 24 exam nes the state of the THD term nal of the
term nator 20. Wien tenperature-dependent operation stop- page (thernal
shutdown) is detected fromithe state of the THD terminal, the SPC 22 is
put into an initiator node wherein the fact that the termnator 20 is in a
“thermal shutdown state is notified to a host conpu%gr 26.

CPU firmvare 24 is al so connected toithe§SPC 22, this CPU fir. F - 24
handl i ng predeterm ned processing required for data transfe ‘mﬁil :

e
POWER SUPPLY
10 —{ DRIVER CIRCUIT
¢ _
THERMAL SHUT-
DOWN CIRCUIT RS LATCH CIRCUIT |12
\ /14 é?
| THD
Fig. 1
_e_
102~
DETECTING
—O " GIRCUIT
104 —

777
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The host conputer 26 recogni zes that th,é termnator 20 is in: shutdown and

for exanple, decreases the data transfer data bit rate. Thd‘hdah@tlﬂas laced i
rate by the SPC 22 is thereby nodified so as to suppress err ﬁi

m ni mum The SPC 22 and CPU firmmvare 24 may be COI’ISI
of the host conputer 26 that controls data transfer. 1In this case the
host conputer 26 nonitors the contents of
5
20
26 22 | _ a
HOS':' ' ‘ .SCS‘I'BUS ACTIVE
COMPUTER | SPC . TERMINATOR
I '2(4 RS LATCH)
_ _ ‘
cCPU | 12
FIRMWARE

_e.
30~ 3 (38
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N\gp 34 L __40
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the RS latch 12 in the terminator 20, and controls the tr #dnBEBLAGGHENT SHEET
In the drawings, the RS latch 12 and CPU firmvare 24 are ghown ag &eh 1955 -
connected by special conmunication |ines, however they ar .Bﬁ§sr-a-byﬂﬂn 2

connected via the SPC 22 and SCSI bus. The CPU firmvare 24 exam nes the.
el ectri ca¥itIptefit e SRVeRSiPAD terninal of the RS latch 12.
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y Detailed Description of the Invention
Field of the Invention
This invention relates to an active terminator
installed at the end of a.communications bus that controls
the electrical potential of the bus, and in particular to
the processing performed by the terminator at high tempera-

ture.

Background of the Invention

:A.SCSI (Small Cthgté;:System Interface) has conven-
tionally ieen used to control;qonnections of computers to
peripheral instruménts. This-SCSI is a standard parallel
interface, and is widely used for example to connect a host .
computer to a hard disk.

An active terminator is installed at the end of the

i SCSI bus. This terminator raises the electrical potential
of the bus so as to permit its high speed operation.

The terminator may supply a predetermined amount of
power to a plurality of buses, and when the amount of power
consumed is relatively high, overheating may occur. In a
conventional terminator, the high temperature is detected by
a thermistor or the like, and operation is shut down au-
tomatically at high temperature so as to prevent damage to

the equipment. When the temperature falls, operation re-



: . ¥ ' LIS

i nstalkl ed on a base underneath the fixed current supply 30. bﬁEPEAC Az m HEET
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connected to one input termnal of a NAND gate 36, and the output of the
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t he output crrcult.
Consequently in dev1ces that perform communications using an

SCSI bus, communlcation errors tend to occur frequently.

When a communication error occurs, the system re-sends the
data, and if the error recurs, predetermined processing is
performed such as changing the communications speed so as to
aintain the communlcatlons..

o When such a communication error occurs, the system
recognizes only that an error occurred when the data was
transferred via the bus, and cannot easily determine whether
or not the terminator'has stopped operation. Further, as
operation recovers when the temperature falls again, it is

difficult to pinpoint the cause of the error.

Summary of the Invention

It is therefore an object of the invention to pro-
vide an active terminator whereof operation shutdown at high
.temperature can easily be recognized,

According to this invention, when the active termi-
nator stops operating due to high temperature, this event is
stored in a memory. By examining the contents of this
memory, therefore, the host computer may verify that the
terminator has stopped operating, and the data transmission
rate may then be set low so as to prevent communication

errors from occurring. Further, even if a communication
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Mhen: this circuit begins operating, the fixed cur- rent supplies,30, '
“supply a predeterm ned fixed current. Date UA)JUW“

In the initial state, L is supplied 130 the base of the traks
the transistor 32 is off. His then supplied to one input term nal of the
NAND gatexrz3ir dees eccytpdensor processing ¢en he menfrrmedcenctheent

source 38, L is sqg’lied to the NAND gate 36 when the condenser 30 S
char gi nGSSNRREIPR Vortalbestarpingdon hes Stomasst ©PeFRting, an

system reliability is therefore increased.

BRiEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block'diagram showing the construction
of one-embodiment of the invention.

Fig. 2 ié'a ﬁiagramﬁghowing the construction of a
temperature detecting circuit.

Fig. 3 is a block diagram showing the construction

—

of a whole system.

Fig. 4 is a diagram showing the construction of a

latch circuit.

Detailed Description of the Preferred Embodiments
One embodiment of this invention will now be de-
scribed with reference to the drawings. Fig. 1 is a block
diagram showing the overall |
construction of the embodiment. A thermal shutdown circuit
10 comprises, for example, a fixed current supply 102 and a
thermistor 104 conhected in series between the power supply
and earth as shown in Fig. 2. The resistance value of the
thermistor 104 varies'according to the temperature, and a
voltage is obtained at the contact point of the fixed cur-
rent supply 162 and thermistor 104. A transistor 106 is
switched on and off by this voltage so as to output a detec-
_ tion signal. The circuit 10 therefore outputs a-high tem-

perature detection signal when the temperature of the active



. er
'- i
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condenser 40has finished charging, the input to one of the I nput
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H and thetQHﬁfﬂétgyDbBQEm @@pﬂfyﬁéﬂrcuit 19 on and off. The termina-

tor power supply 19 is therefore switched on and off wvia the -

transistors in the driver 18 by means of the detection
signal from the circuit 10. Also, according to this embodi-
ment, the active terminator is set so that the highest
temperature at which it can operate is approximately 205°C,

and so that the circuit 10 operates at approximately 170°C

.

to within +/~ 35°C.

According to this embodiment, the output of. the circuit
10 ie supplied to a latch circuit 12. This latch circuit 12
receives the output of the circuit 10 and stores any varia-
tion in it. When the circuit 10 has detected a high tempera-
ture of the terminator, a value indicating this (e.g. [H])
is set by the circuit 12. The output of this circuit 12 is
led to a THD terminal 16 via a buffer amplifier 14, hence by
observing the state of the terminal 16, it can be determined
whether or not the.terminator is in a thermal shutdown
state.. '

When it is derected that the temperature has suffi-
ciently fallen due to the thermal shutdown circuit 10, this
signel is supplied to the driver 18, and the terminator
resumes operation. A reset signai is then supplied to the
RS latch so that the RS latch circuit 12 is reset. For
example, it can be arranged that an H Level is supplied when

the output of the terminator driver 18 has been restored by
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outside whether or not the terminator has stopped operatlng.

Flg. 3 shows the constructlon of a system comprlsing
an active terminator 20. An SPC (SCSI protocol controller)
22 is connected to a SCSI bus at the opposite end to that at
which the active terminator 20 is installed. The SPC 22
controls data transfer that takes place using the SCSI bus.
CPU firmware 24 is also connected to the SPC 22, this CPU
firmware 24 handling predetermined processing required for
data transfer in the SCSI.

Normally, the CPU firmware 24 performs predetermined
processing. If an error occurs in this state dﬁring data
transfer via the SCSI bus, . a predetermined error correction
program is executed. According to this program, the CPU
firmware 24 examines the state of the THD terminal of the
terminator 20. When temperature-dependent operation stop-
page (thermal shutdown) is detected from the state of the
THD terminal, the SPC 22 is put into an initietor mode
wherein the fact that the terminator 20 is in a thermal
shutdgwn_state is notified to e host computer 26.

The host computer 26 recognizes that the terminator

. 20 is in shutdown and, for example, decreases the data
'transfer data bit rate. The data transfer rate by the SPC 22
is thereby modified so as to suppress errors to the minimum.

The SPC 22 and CPU firmware 24 may be considered as
part of the host computer 26 that controls data transfer.

In this case, the host computer 26 monitors the contents of



Wien the terminator has rétovered, the RST terminal is set (ﬁq?L”ﬁﬁ”L“'quEr
out put of t:he NAND gate 36 therefore goes L, and as the tra sto QTW“
switched of f, ‘the output of the NAND gate 34 reverts to L. | 28877 e
active terninator according to this invention can be used in various types

of comunigatqgnibhkBf 12Ndn ShPHdrinbiHAbdy S0l t&ea tQorvkrbis! kehes therefore

used in com puter systens connected to peripheral devices such as nag- -
netic nmedgpan8fér ERtBPMetd? (Hard Disks) and TAPE (magnetic tape).

In the drawings, the RS latch 12 and CPU firmware 24

are shown as being connected by special communication lines,
however they are physically connected via the SPC 22 and
SCSI bus. The CPU firmware 24 examines the electrical
potential of the THD terminal of the

RS latch 12.

According to this system, thermal shutdown of the
terminator 20 can easily be recognized, and the reliability
of the system can therefore be improved.

Fig. 4 shows one example of an RS latch circuit. An
NPN transistor 32 that receives a thermal shutdown signal is
installed on a base. underneath the fixed current supply 30.
The contact point of the power supply 30 and the transistor
32 is-connected to .one input terminal of a NAND gate 34.

The output of this NAND gate 34 is connected to one input
~ terminal of a NAND gate 36, and the output of the NAND gate
36 1s connected to an lnput terminal of the NAND gate 34.

A condenser 40 is provided below the fixed current
suopiy 38. 'The contact point of the fixed current supply 38
and condenser 40 is connected to an input terminal of the
NAND gate 36. The other input terminal of the NAND gate 35
is connected to a terminal RST which receives the reset
sighal. The output of the NAND gate 34 is connected to the
THD terminal that is the output of the latch circuit.

When this circuit begins operating, the fixed cur-

~rent supplies 30, 38 supply a predetermined fixed current.
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In the initial staté, L is supplied to the base of. the

transistor 32 and the transistor 32 is off. H is then
supplied to one input terminal of the NAND gate 34. As the
condenser 40 is provided below the fixed current source 38,
L is supplied to the NAND gate 36 when the condenser 40 is
charging. When the voltage starts to rise, therefore, the
output of the NAND gate 36 is H, and the output of the NAND
gate 34. i.e. the THD terminal, is L. The input from the
RST terminal is set so that it is constantly H, although L
may also be supplied. |

When the condenser 40 has finished charging, the
input to one of the input terminals of the NAND gate 36 is
H, but as the output of the NAND gate 34 is L, the output of
the NAND gate 36 is still L.

Next, when a temperature rise of the terminator is
detected, H is supplied to the base of the transistor 32.
This'SWitches the_transistdfvsz'on, and both inputs of the.
NANb gate 34 go L.  The outbut of the NANb gate 34 therefore
goes H, and the output THD terminal goes H.

As all the inputs to the NAND gate 36 are then H,'
the output of the NAND gate 36 is L. This switches the
transistor 32 off, so the output of the NAND gate 34 remains
H even if one of the inputs to the NAND gate 34 goes H.

When the temperature of the terminator rises so that
its operation stops, this state is latched by the latch
circuit. Stoppage of operation due to thermal shutdown of
the terminator can therefore be verified by observing the

THD terminal from outside.
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8 . VWHAT | S CLAI MED: (1) An active term nator inst ed at the
end of a communi- || pawe-.9.4.JUN. NS
. ' 8 : _

When the terminator has recovered, the RST terminal
is set to L. The output of the NAND gate 36 therefore goéé
L, and as the transistor 32 is switched off, the output of
the NAND gate 34 reverts to L.

The active terminator according to this invention
can be used in various types of communication line, and is
particularly suited to SCSI. It is therefore used in com-
puter systems connected to peripheral devices such as mag-
netic media, e.g. CD-ROM, HD (Hard Disks) and TAPE (magnetic
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cations bus, said term nator conpri sing: a tenperat re detgs

for detecting tenperature, a thermal shutdown circui|l phet.. (ﬁgp'%”
operation when the detected tenperatu%e reaches a predeter niked t-ern.

per at ur e, and a nmenory for stOring the operation stopping—state
caused bywrawrd IshenmpMEDUt down circuit. (2) An active t

defined in claiml wherein said nenory is a latch circuit g‘ﬁ“img “mmm”“l
and reset. (3) An active termnator as defined in claim urct

comPrising g X L%%;%Zp‘t'ééme{néé‘é‘é {nBtalied atthe Bhd Of a communi-
cations bus,.said terminator comprising:
_a'teﬁperature detector for detecting temperature,
a thermal shﬁtdown circuit for stopping operation -
when the detected temperature reaches a predetermined tem-
perature, |

"and a memory for storing the opération stopping

state caused by said thermal shutdowh circuit.

(2) An active terminator as defined in claim 1 wherein said

memory is a latch circuit that can be set and reset.

(3) An active terminator as defined in claim 2 further
comprising a buffer amplifier that amplifies the output of
said latch circuit, the output of said amplifier being

connected to ocutput terminals.

(4) An active terminator as defined in claim 3 wherein said

tempetature detector comprises a thermistor.

(5) A system for performing communicétions using a communi-
cations bus comprising:

a protocol controllér controlling data transfer
connected to one end of said communications bus,

CPU firmware for performing data prqcéssing

connected to said protocol controller,
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said Jatch circuit, the output of said anplifier being. conn c?% to 6Utﬁu&;5

t'ernm nal s. (4) An acti've term nator as defined in claim3 W&ﬁgel U
tenpetature det ect’or conprises a thernygtor. (5) A syste Df‘ﬁf”‘“"

comruni cati ons usi ng a comruni - cations bus COITprI Si ng:
protocol control | @na @i ra&éiw Qéiﬁiﬁéﬁaifébmééﬁéack%dthﬁa ma‘lobxﬁri sai d

conmuni cati ons bus, firmvare for perform ng data processing
CO“UeCtedoEOs%wdidEMﬁUﬁM&afiwﬁﬁ(ﬁﬁsr,and further comprising:
a temperature detector for detecting temperature,
a thermal shutdown circuit for stopping operation
when. said detected temperature reaches a predetermined
temperature,

and a memory for storing said operation stop state

due to said thermal shutdown circuit.-

(6) A system as defined in claim 5 wherein said'protocol

—

controller modifies data transfer rate depending on the

storage contents of said memory.

I

N T \!Ilp
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sai d conmmuni cat Jons bus, and-further conpri si ng: : at r@granu‘reug “
detector for detectlng t enper at ur e, 11 a thermal shutdol FCL

stoppi ng operation when said detected tenperature reaches a predetern1ned

t enper at ur @BSTRACT - ATTUVE TERMINATOROTHES rACAMAR SHUTBOWMPSTATE OF iR éAN"‘%E
due to said thermal SHEHEOMHIC|rCU|t

_ .An active tecminator comprises a thermal shutdown
circuit. When th;s circuit detects a predetermined high
temperature, thic informatioc ic supplied to a driver, and ' -
tﬁe active terminator stops operating. The signal from the
thermal shutdown circuit is also supplied to an RS latch
circuit that stores information to the effect that the
thermal shutdown circuit has detected high temperature, and
that the active terminator has stopped operation. A comput-
er examines the contents of this RS latch circuit so that it
can be determined that the terminator has‘stopped operating,
and communication errors can therefore be prevented by, for

example, reducing the data transfer rate accordingly.

FIGURE 1
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