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1

SWITCHABLE ACTIVE TERMINATION FOR
SCSI PERIPHERAL DEVICES

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

TECHNICAL FIELD

The present 1nvention relates to line termination devices
and, 1n particular, to a switchable active termination device

for connection to the end of a Small Computer Systems
Interface (SCSI) bus cable.

SUMMARY OF THE INVENTION

There 1s a known need for some sort of termination at the
ends of Small Computer Systems Interface (SCSI) bus
cables that are coupled to peripheral devices. The present
invention comprises a switchable active termination device
utilizing a pair of commercially produced SCSI active
terminator circuit chips installed within a peripheral device
and connected 1n parallel to the SCSI bus cable which 1s
connected to the host peripheral device. Power for the active
terminator circuit chips 1s provided through one line of the
bus cable or from the peripheral device power supply.
Activation of the termination function that 1s provided by the
included terminator circuit chips 1s logically driven from a
user activated switch, with visual indication of the presence
of an active termination state provided by a light emitting

diode.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
may be had by reference to the following Detailed Descrip-
fion when taken in conjunction with the accompanying
Drawings wherein:

FIG. 1 1llustrates the 1nstallation of the switchable active
termination device of the present invention within a periph-
eral device and connected to an SCSI bus cable; and

FIG. 2 shows a schematic circuit diagram of the switch-
able active termination device of the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring now to FIG. 1, there 1s illustrated the installa-
fion of a switchable active termination device 10 according
to the present mvention within the housing 12 for a con-
ventional SCSI peripheral device 14 such as a peripheral
storage device or the like. Unlike known prior art termina-
tion devices, the termination device 10 of the present inven-
fion 1s internally mounted within the housing 12 of the
peripheral device 14 thus facilitating space savings, ease of
operation and bus cable connection. The termination device
10 1ncludes a connector bus 16 for connecting at least one
header 18 to the peripheral device 14 and at least one header
20 for connecting to at least one conventional SCSI bus
cable 22. The header 20 allows for the connection to two
SCSI bus cables (as shown) to accommodate computer
system designs wherein the peripheral device 14 1s not
located at the distal end of a bus cable.

The termination device 10 1s powered from the power
supply 24 provided within the housing 12 for the peripheral
device 14, and 1s also powered, as will be discussed 1n more
detail below, from the power line included 1n the SCSI bus
cable 22 (and connector bus 16). Power from supply 24 is
transmitted to the termination device 10 along line 26 and to
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2

the peripheral device 14 along line 28. The termination
device 10 further includes a switch 30 for controlling device
operation having an unactuated position (shown) and an
actuated position (not shown). A light emitting diode 32 is
also included and 1s responsive to the activation of the
switch 30 to provide a visual indication to the user of the
present active termination state for the termination device

10.

Reference 1s now made to FIG. 2 wherein there 1s shown
a schematic circuit diagram of the switchable active termi-
nation device 10 of the present invention comprising two
SCSI active terminator circuit chips 34a and 34b connected
in parallel to the connector bus 16. Circuit chips 34a and 34b
preferably each comprise a UC5603 9-line SCSI Active
Terminator chip manufactured by Unitrode Integrated Cir-
cuits. A single UC5601 18-line SCSI Active Terminator
Chip (Unitrode) may be substituted for the foregoing two
UC5603 chips 1if desired. SCSI data lines one through nine,
see reference 36, of the SCSI bus cable 22 (and connector
bus 16) are connected to the termination interface port 38 of
the first circuit chip 34a. Similarly, SCSI data lines ten
through eighteen, see reference 40, of the SCSI bus cable 22
(and connector bus 16) are connected to the termination
interface port 38 of the second circuit chip 34b.

The termination power supply line 42 of the SCSI bus

cable 22 (and connector bus 16) is connected to the power
input (PWR) of both circuit chips 34a and 34b. Similarly, the

ground line 44 of the SCSI bus cable 22 (and connector 16)

is connected to the ground input (GND) of both circuit chips
34a and 34b. As discussed above, the termination circuit 10
also receives power from the power supply 24 for the
peripheral device 14 along line 26 comprised of a power line
46 (including a flow diode 48) connected to the supply line
42 and a ground line 50 connected to the ground line 44. A
capacitor 52 connected between the power line 46 and
cround line 44 filters transients present 1in the power sup-
plied to the termination device 10 from the power supply 24
for the peripheral device 14. The power supply line 42 is
further connected through LED 32 to the disconnect ports
(DIS) of both circuit chips 34a and 34b, with a connection
further made from the disconnect ports to the ground line 44
through actuation switch 30. The termination device further
includes a pair of capacitors 54 connected from the regulator
output port (REG) of each circuit chip 34a and 34b to the
oground line 44.

When the switch 30 1s placed m the unactuated position
(as shown), the disconnect ports (DIS) are applied with
power (logic high) from supply line 42 and the circuit chips
34a and 34b respond by providing a precision resistive
pull-up to a predetermined reference voltage on all data lines
one through eighteen, see references 36 and 40, of the bus
cable 22. When the switch 30 i1s placed in the actuated
position (not shown), the disconnect ports (DIS) of circuit
chips 34a and 34b are grounded (logic low), and current
flows through and illuminates LED 32. In response to the
grounding of the disconnect ports (DIS), the terminating
resistors within the circuit chips 34a and 34b connected to
the data lines one through eighteen, see references 36 and
40, of the SCSI bus cable 22 (and connector bus 16) are

disconnected.

The terminating resistors selectively connected to each
data line of the SCSI bus cable 22 (and connector bus 16)
provide a matched impedance to the 1mpedance of the bus
cable 22. Such impedance matching allows for fewer SCSI
retries and increased bus speed (bandwidth) for data com-
munication to and from the peripheral device 14.
Furthermore, the present termination device facilitates a line




Re. 36,789

3

frequency response time that substantially exceeds the per-
formance of prior art external termination devices, while
reducing pulse fluctuations and noise on the data lines (36
and 40) of the bus cable 22. The termination device 10
further includes a jumper (as generally indicated at 56) for

providing an electrical connection between pin forty (-RST)
of standard SCSI header 20 at the SCSI bus cable 22 and pin

forty (-RST) of standard SCSI header 18 at the peripheral
device 14. The jumper 56 enables a reset operation to be
performed on the SCSI peripheral device, and 1s especially
useiul when the peripheral device 1s a storage device such as
a disk drive.

Although a preferred embodiment of the switchable active
termination device of the present invention has been 1llus-
trated 1n the accompanying Drawings and described 1n the
foregoing Detailed Description, it will be understood that
the 1nvention 1s not limited to the embodiment disclosed, but
may be modified without departing from the spirit of the
invention as set forth and defined by the following claims.

We claim:

1. A SCSI termination device, comprising:

a first bus connector for connecting the termination device
with a first SCSI bus cable;

a second bus connector for connecting the termination
device to a SCSI peripheral device;

a third bus connector for connecting the termination
device with a second SCSI bus cable;

circuit means comprising a pair of active terminator
ctrcuit chips connected via a connection bus to the first,
second and third bus connectors for selectively provid-
ing termination of the SCSI bus cables connected to the
first and third bus connectors; and

switch means for selecting activation of the [circuit
means] active terminator circuit chips to terminate the
SCSI bus cables.

2. The SCSI termination device as in claim 1 wherem the
first SCSI bus cable further includes a power supply line and
a ground line, the circuit means including means for con-
necting to the power supply and ground lines.

3. The SCSI termination device as 1n claim 1 wherein the
peripheral device comprises a storage device.

4. The SCSI termination device as 1 claim 1 further
including a light emitting diode responsive to the switch
means for providing an indication of the activation of the
circuit means.

[S. The SCSI termination device as in claim 1 wherein the
circuit means comprises a pair of active terminator circuit
chips.]

6. The SCSI termination device as in claim [S] / wherein
the active terminator circuit chips comprise UC5603 chips.

7. The SCSI termination device as in claim 1 further
including: means for connecting the circuit means to a

power supply provided for operation of the SCSI peripheral
device.
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8. The SCSI termination device as 1in claim 7 wherein the
termination device 1s installed within the SCSI peripheral
device.

9. The SCSI termination device as in claim 7 further
including means for {filtering transients from the power
supplied from the power supply provided for operation of
the SCSI peripheral device.

10. The SCSI termination device as 1n claim 1 wherein the
SCSI peripheral device comprises a peripheral storage
device, the termination device further including jumper
means assoclated with the connection bus for enabling reset
of the peripheral storage device.

11. The SCSI termination device as 1n claim 10 wherein
the peripheral storage device comprises a disk drive and the
jumper means facilitates a disk drive reset operation.

12. A SCSI termination device, comprising:

a 1irst bus connector for connecting the termination device
with a SCSI bus cable terminating at a SCSI peripheral
storage device;

circult means connected via a connection bus to the first

bus connector for selectively providing termination of
the SCSI bus cable;

switch means for selecting activation of the circuit means
to terminate the SCSI bus cable; and

jumper means assoclated with the connection bus for

enabling a reset of the peripheral storage device.

13. The SCSI termination device as in claim 12 wherein
the peripheral storage device comprises a disk drive and the
jumper means facilitates a disk drive reset operation.

14. The SCSI termination device as in claim 12 further
including a light emitting diode responsive to the switch
means for providing an indication of the activation of the
circuit means and the termination of the SCSI bus cable.

15. A SCSI termination device, comprising;:

a first connector for connecting to a SCSI cable;

a second connector for connecting to a SCSI peripheral
device;

a bus connecting the {first connector to the second con-
nector;

circuit means connected to the bus for selectively provid-
ing termination of the SCSI cable connected to the first
connector;

means coupled to the circuit means for selecting activa-
tion of the circuit means; and

a jumper between the first and second connectors for

enabling a reset of the SCSI peripheral device.

16. The SCSI termination device as in claim 15 wherein
the peripheral device comprises a disk drive and the jumper
facilitates a disk drive reset operation.

17. The SCSI termination device as 1n claim 15 further
including a light emitting diode for providing an indication
of the termination of the SCSI bus cable.
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