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I. NCR SCSI PRODUCT FAMILIES
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NCR 5385/86 PRODUCT FAMILY

The NCR 5385, which was the first gerieral purpose SCSI protocol
controller available in the market, has beeri replaced by

the upgraded NCR S38%E ("enhanced"). The NCR S386 is primarily a caost
reduced version of the S385E, with a few additional features such as
pass parity and the ability to suppress spurious phase changes. Shortly
following the introduction of the 5386, a synchronous version

(the NCR 5386S) will be available. This device is capable of
supporting 3.3 Mbyte cperation using a synchroricous (offset of orne)
handshake.

I spite of continuing erhancemernts, these devices have maintained pin

and software compatibility. Future upgrades such as higher offsets,
faster transfer rates, lower power CMUOS, and ori—chip bus trarsceivers
are being plarned. In addition to the starndard 48-pin DIP, these
devices are available in S2 or 68-pin J-leaded PLCC (surface mounted)
packages.

Te provide a single—chip cpern—collector interface to the SCSI bus, the
NCR 8310 Gerieral Purpose 48 mR Bus Transceiver may be used as a
companion chip with any members of the NCR S385/8& family.

A summary of the product family is listed below.

NCR 5385
- First family member
- Replaced by the NCR S5385E

NCR S385E
= Currently in production
— Supports latest ANSC timings (Fost Revision 1@)
- Manufactured until the NCR 5386 is in production

NCR 5386

T S —

- Samples currently available
- Superset of the NCR S385/85%E
- Producticn availability &/8€

NCR 53868

- Samples available 1/86
- ldentical to NCR 5386 with synchrovnous coperation to
3.3 Mbytes/sec

NCR 831@

- Samples available
- Production 12/85
— Single-chip open—-callector bus interface

-1-
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NCR S382 PRODUCT FAMILY

The NCR S382 was the first SCSI interface device to provide on—-chip
open—collector 48 mA bus transceivers. This provides for low parts
count and direct SCSI bus interfacing. Since the 3382 is an NMOS
device, arnd not susceptible to latch-up like CMOS, the single ground
pin is adequate to handle 14 sigrals sinking 48 mR simultarnecusly.
(When operating as a Target device, a maximum of 14 sigrals may be
simultareously active.) Inductance problems are avoided by purposely
slowing each signals turrn—on time. This provides the added benefit of
reducirng the RF pgenerated due to switching signals. However, to
maintain ground integrity, it is recommended that irnexpensive sockets
not be used.

To accommodate differential-pair operaticn, the 48-piv NCR 5381 can
be used. This device allows use of the internal oper—collector bus
transceivers and provides the additiconal signals necessary to control
external differential-pair bus transceivers.

SCSI is finding its way into lap—-top computing. To provide the lowest
power possible, the S3C82/81 will be introduced in the 4th quarter of
1985. Sivice CMOS is susceptible to latch--up, four additicral ground
lives have beeri pravided. Due to this consideration, the part has
maintained functional compatibility but rnot pin compatibility.
Additionally, the REG/ACH response time has beern considerably improved
over its NMOS counterpart.

#4411 of these devices are available in standard DIF or surface mountable
PLCC packaging. A summary of the devices is listed below.

NCR SZ8@2
~ On—chip oper—collector bus transceivers
= Currently in production

NCR 5381
- Supports exterral differential-pair bus transceivers
- Samples available
- Production 12/85

NCR 33Cs@

o s oot S e e tan vees ana

- Functionally equivalent to the NCR S380
— Samples available 11/85

NCR 53Ca1i

— - e o — e o

= Functionally equivalent to the NCR 5381
- Samples available 12/85
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CHOOSING THE RIGHT PRODUCT FAMILY FOR YOUR DESIGN

The NCR S5385/86& family and the NCR S382 family are all fully featured
SCS1 protocol controller devices. Both product lines support nearly
every option available in the proposed SCSI stardard and can be used in
a variety of configurations. However, differences between the families
will make orne device more appropriate tharn ancther for your
application.

REASONS TO CHOOSE THE NCR 5385/86& FRODUCT FAMILY

You probably would need an NCR S385SE or NCR 53286 if the most important
factors influencing your choice are:

* Performance
# System Integrity
* Guaranteed Compatibility

FERFORMANCE

All members of the NCR 5385/86 praduct family are capable of

.8 Mbyte/sec operation using the asynchromnous S8CEI handshake. The NCR
5386 provides 3.2 Mbyte/sec caperation using the synchronous (offset of
one) handshake. Future products iv this family will support faster
transfer rates and greater offsets. The NCR 5382 product family is
rated at 1.5 Mbyte/sec cperation and is currently not planned to
“upport synchrornous operatior.

Even if your transfer reqguirements are less tharn 1.5 Mbyte/sec )
operation, the NCR 5382 has longer REQG/ACH response times than the
combination of the NCR S385/86& and the associated bus trarnsceiver
delay. Because of this delay, your cverall transfer rate could be
reduced depending on the cable length beiwng used and the respornse of
the other SCSI bus devices.

Additionally, the NCR S5S385/86 family supports a slightly faster MRU
interface. This could prevent the insertion of wait states if the
device is being addressed by high—end processors.

SYSTEM INTEGRITY

Many designs have the requiremert to maintain parity throughout

the system. The NCR S386 and S386S will optionally pass, o cheok and
pass, parity through the chip. The NCR 53282 family does not support
this feature.

GUARANTEED COMPARTIBILITY

The NCR 5382 product is firmware oriented thus adherarce to the SCGI
protocol is the responsibility of the programmer. It is imposible to
violate any of the SCSI specifications using the NCR S5385/86 device.

(3)
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REASONS TO CHOOSE THE NCR S38@ PRODUCT FAMILY

You probably would need an NCR 5382 o NCR S381 if the most important
factors influencing your choice are:

# Board Space
#* Cost

* Flexibility
* Low-power

BOARD SFACE

The NCR 5382 family was the first SCSI interface device to include
ori—chip copern—collector bus transceivers. By providing the high-current
transceivers or—chip, fewer parts are required to implement the
interface and the device pin—-aut requirements are reduced. Everi though
the 3385/86 family doces not have ovn—chip bus trarnsceivers, the NCR 8312
provides a convenient single-chip bus interface. Futwre members of the
5385786 product line will irclude the bus tranmsceivers on chip.

Another board savings feature is the absernce of a clock pin. No clack
circuitry, resistors, or capacitors are required to make the device
operate. The exclusive process—independant, free-rurming internal
oscillator is unique to the NCR 5382 (patent pending).

cosT

fhe NCR 5382 and the NCR S386 products are comparably priced, however
the NCR S538€ requires an external bus transceiver. Since the NCR S38@
requires fewer parts and uses less board space, it is a less expensive
solution.

FLEXIBILITY

Sirice the NCR 5382 is a register-criented device and most bus signals
may be freely asserted or sampled, it is capable of supporting
variations of the SCSI interface such as XS5ASI and SCSI/FLUS. X5A8BI is
the interface used by XEBEC on many of its products and varies slightly
from the proposed SCSI standard. SCSI/Flus is a proposed superset for
the SCSI interface that allows up to €4 bus devices compared to the 8
devices specified by the XZTS8.& subcommittee. This flexibility alsa
makes it a perfect tool for use in SCSI testing, analyzing, and bus
emulating equipment.

Additionally, the versatility of the NCR 5382 allaws it to be used i
non—SCSI applications such as industrial control busses, local 1/0
communication links, and ather interfaces requiring 48 ma sink
capability.

LOW POWER CONSUMFTION

Jhe NCR S5380 typically draws 112 ma of current, while the NCR SZC80
raws only a few microamps. This makes the them ideal products for
low—power applications.

(4)
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DIFFERENCES BETWEEN THE NCR 5385E AND THE NCR 5386

The NCR 5386 is primarily a cost reduced version of the NCR S38SE.
Eventually, the NCR 5386 will replace the NCR S5385E since it’s internded
to be superset of this device. The NCR 5386, however, does have a few
improvements that are significant in some implementations. The
following list will help you decide if youw can design with the NCR
S385E or if you need an NCR 5386 for your developmert. Detailed
information concerning these changes may be found in the NCR S$38& SCSI
Protocol Controller Data Sheet.

ITEM #1 - PASS PARITY

The NCR 5386 provides an option so that the integrity of the parity bit
is maintaired through the chip. In this mode, parity may be passed oo
checked and passed between the SC5I bus and the DMA data path.

Using this mode sacrifices pin compatibility with the NCR S385E device.
To support this ocperation, the ID register must be writter with the
appropriate device ID. Pin 14, previously ID@, may row be used

for data bus parity (DF). Fins 12 and 13 in this mode are rnot used.

&TEM #2 - SUPPRESS SFURIOUS PHASE CHANGE INTERRURTS

'S e e e s e T e Gt S e . S — ————— — —— T — U 40004 4404 " S S0uP " S G Sioas SO e PSS EALRS S Gt o SHL st i St oS+ et S ess S Sasts

When operating as an initiator, interrupts are gererated by the NCR
S385E when phase changes coccur on the 8CSI bus. This chip determirnes a
phase charge by sampling the phase signals (C/D, MSG, I/0) for a pericd
of twelve clock cycles. If the phase lires have indeed changed, BSY/
is sampled for ar additicnal twelve clocks to insure that the target is
still connected.

Since the phase charnge interrupt can be generated before a bus

request (REQ) occurs, a system could realize performance advantages if
the target changed the phase lines before the actual transfer were to
take place. If a disk controller received a command to read a sector
of information, it may charnge the phase lines to a Data In phase
before the data was ready to be transferred. By doing this, the host
can be servicing the phase change interrupt while the disk is seesking
to read the proper sector.

However, most controllers do not operate in this fashion and the
scheme used by the NCR S385SE could create multiple phase charnge
interrupts with certain products. To reduce the number of interrupts
generated, the NCR S38€& provides a Valid Phase Enable bit (bit 3) in
the Control Register. This bit, when set (1), causes the NCR 5386

to generate a phase change interrupt only when REQ becomes active.
When this bit is reset, operation will be identical to the NCR S385SE.

(5)
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TEM #3 — EXTRA DREQ SUFRFRESSED

Wheri the NCR S385E is trarnsferring data in the DMA mode, DREQ will go
active one additional time after the Transfer Courter reaches zero. No

data is trarnsferred for this additicnal DREQ and no DMA response is
expected.

The NCR S386 has beenn modified to suppress this additiconal DREG. For
most this change will be transparent in your system. However, some

designs have hardware and/or software that expect this additicnal
DREQ.

Please be aware of this charige when upgrading tc the NCR 5386.

ITEM #4 — TRANSFER COUNTER IN TARGET RECEIVE MODE

- o (mats s . G- e —" T _——— " " S S S—— T G- " ———— o o o (40 S —— e S " S ot S A — T —tn S s S S s S

When operating the NCR S538SE in a Target receive mode and arn exit
condition occurs (Fause command issued or parity error gccocurred), the
Transfer Counter is decremented cocre additional time before exiting the
state machine.

The NCR 5386 has been modified so that the Transfer Counter accurately
Reflects the riumber of bytes that have beer trarnsferred. Systems that
yake use of thie value rieed tx be aware of this change. For most users
this change is transparent.

ITEM #5 - ACCESS TO DATA REGISTER 1II

The NCR S5385E has a doubly-buffered data register but provides only
status of and access to only aorne of these registers. In some
applications it is important to kriow whether one or two bytes of data
remain in the chip.

The NCR S386 will use bit @ of the Auxiliary Status Register as a flag

for indicating that Data Register II is full. Data Register II may nrow
be accessed by performing a CPU read to device register eight
(A3—-AR=1021).

ITEM #& - PAUSE COMMAND MODIFICATION

If a Target designed with the NCR 5385E wishes to halt a Target send
operation in order to change to a new bus phase, he must issue the
FPause command. With the NCR S385E, the Pause command requires that ore
or two bytes of data be sent to the chip before a new command carn be
“ssued.

The Target send state machine has beern modified in the NCR S38& so that
a new command may be issued immediately after the Pause command.

6
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fTEM #7 — CHANGES MADE TO ACCOMMODATE SASI AND XSASI CONTROLLERS

o o s i e s e e st s i S s s G 4 S e S S R S G e 9 D Sl S s . . e S e e S o8 A S S S S e o S - P e S S S St i e Sk e S S

Several low—end controllers do not monitor ESY during the selection
process. RAdditionally, they do not check to see if more than two ID's
are active on the bus during this phase. Both corditions are
requirements of the proposed ANSI specification. The NCR S385E while
moving from Arbitration into Selecticon, asserts SBEN/ while the data
bus is tri-stated. This causes all the data signals on the SCSI bus to
ge active for approximately three clock cycles. During this time both
BSYOUT and SELOUT are active. Since low—end controllers, such as the
Xebec S141@ do not monitor ESY, but detect SEL and their ID active,
they become falsely selected.

The NCR S538& has beer modified so that Xebec $1410@ type controllers may
be properly selected without using additicnal control circuitry.

Some controllers in this class alsc allow the phase lines to change
while ACK is still active onm the SCSI bus. If this phase charnge occurs
while the Target is chariging from the Status to the Message In phase,
the NCR S38S5SE will leave ACHK asserted on the SCSI bus. The chip

is tricked into thinking that the Status byte gust trarsferred was a
Message Irn byte and leaves ACK active so that the message may be
rejected. At this point an out—of-sequence Message Rccepted command
may be issued to de—assert ACK. The Messape In byte may wow be
transferred.

Ahe NCR 5386 will not require this ocout-of-sequerice Messapge RAccepted
command and ACK signal will return to its inactive state.

(7)
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II.

NCR 5385/86 STATE MACHINE OPERATION

A.

B.

C.

D.

Initiator Output State Machine
Target Receive State Machine
Initiator Input State Machine

Target Send State Machine
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NCR 5385 STATE MACHINE OPERATION
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THEN:
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DECREMENT TRANSFER COUNTER
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ENABLE REQ (SCS!) TO GO ACTIVE
WHEN ACK GOES INACTIVE

3

DELAY ONE CLOCK PERIOD (TCP)

WAIT FOR CATA REGISTZR 3 70 GO
FULL & FOR DATA REGISTER- 1 70
GO EMPTY*

THEN:

- ENABLE REQ TO GO ACT!VE WHEN ACK
GOES INACTIVE .

- LOAD DATA REGISTER 2 INTD. CATA
REGISTER 1 ‘ i

SET DATA REGISTZR 1 FULL FLAG

\s; S4 - DECREMENT TRANSFER COUNTZR (NOTZ:
THE TRANSFZR 1S DECREMENTED BE-
FOR THE BYTE IS TRANSFEIRRED TO
KEEP THE THROUGHPUT UP.
- |F TRANSFER CCUNTER GOES TO ZERO,
SET FLAG 70 EX!T TARGET RECEIVE.

]

TCP = CLOCK PERIOD
100 NS ¢ TCP < 200 NS

* DATA REGISTER 3 IS LOADED WHEN ACK GOES ACTIVE.
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TARGET REQUESTS A TRANSFER (REQ
(SCS!) GOES ACTIVE)

ACK GOES ACTIVE AND SCSi INPUT DATA
REGISTER 1S LOADED, (DATA REGISTER

3)*
Hv’
»(S| J«’ S1- WAIT FOR REQ TO GO ACTIVE (FROM
(S STATE S4) |
THEN:
Tcrs - TRANSFER COUNTER 1S DECREMENTED

- ACK IS DISABLED FROM GOING ACT!VE

S2 S2 - ENABLE ACK TGO GO. INACTIVE wHEN REQ
GOES INACTIVE

S3 S3 - WAIT FOR DATA RcGISTER 1 TG GO
EMPTY

THEN:
- LOAD DATA REGISTER 1 FROM DATA
REGISTER 3

- SET DREQ
- SET DATA REGISTER 1 FULL FLAG

sS4 S4 - WAIT FOR ACK TO GO INACTIVE

THEN:
- ENABLE ACK TO GO ACTIVE WHEN REQ
GOES ACTIVE
- DISABLE ACK FROM GOING OFF
- |F TRANSFER COUNTER GCES 7O ZERXO,
SET FLAG 7O EXIT INITIATCR INPUT
STATE

TCP = CLOCK PERIOD
100 NS < TCP < 200 NS

* DATA REGISTER 3 1S LOADED WHEN ACK GOES ACTIVE )
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Sl Si

THEN:

el-R

S4

7CP = CLOCK

100 NS < TCP

-l-

WAIT FOR DATA REGISTER 1 TO GO
FULL AND FOR THE PREYIQUS BYTE OF
DATA TO BE TRANSFERRED (REQ GOES
INACTIVE) '

DATA REGISTER 2 1S LOADED
DREQ GOES ACTIVE
DATA REGISTER 1 FULL IS RESET

ENABLE REQ TC GO ACTIVE WHEN
ACK GOES INACTIVE

DECREMENT TRANSFER COUNTER

IF TRANSFEZR COUNTER E
SET FLAG TO £XiT TARG
STATE

QUAL ZERCT,
£

T SEND

PERI1OD

200 NS
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III. NCR 5385S SYNCHRONOUS OPERATION
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NCR S38€S Synchronous Operation

The NCR 53865 SCSI Protocol Controller is pin and software compatible
with the NCR S3BTE and S386€ but may additionally be used to transfer
data in a synchronous fashion., Using a 1@ Mhz clock the NCR S38&S is

capable of transferring data up to 3.3 MBytes/sec.

The following

information describes how to invoke the syrchroncous operation and what

is required to achieve to maximum data rate.

CONTROL REGISTER

The control register is used to rnotify the NCR 53865 whether data
phases are to be transferred synchronously o asynchronously. (NOTE:
All SCSI devices must first establish that they are transferring

Also, only data phases
both synchronous and

synchronously through the SCSI messape system.
may be trarnsferred synchroncusly. This allaows
asyrvichronous devices to share the same bus.)

bites are described below:

CONTROL REGISTER

Bits 4-7 of this register
have beer defined to support syrichronous cperation.

The use of these

7 € S 4 3 = 1 2
1 1 1 1 1 1 i 1 1
1 FPFDM 1 TPE& 1 TPS 1 SYN 1 VPE 1 PE 1 RE 1 SE 1
1 1 i 1 1 1 1 1 1
1 1 1 1
l-mer e e BEG—— e 1-86—~1———=———BEE e ]
1 1 1 1
BIT @ Select Enrable When this bit is a "1" the chip will respond to

any attempt to select it as a Target. Wher it
igrnore all selection

is a "@", the chip will
attempts.

BIT 1 Reselect Eriable When this bit is a "1" the chip will respond to
any reselection attempts.
chip will ignorve all reselection attempts.

Wher set to a "Q" the

BIT 2 Parity Enable When the parity enable bit is set to a "1", the

chip gererates and checks parity on all
transfers on the SCSI bus. Wher this bit is riot
set, parity is generated but not checked.

BIT 3 Valid Phase Enable When this bit is set to a "1", the chip

generates arn interrupt for phase changes
only when REQ becomes active. Whew bit 3 is
a "@", bus service interrupts are gernerated
if the phase lines are stable for twelve
clocks ard BSY is active for twelve clocks
after the phase lines have stablized.

(1)
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IT 4 Syrchroncus SCSI When this bit is set to a "1", the chip is con-
figured to trarnsfer all data phases across the
6CSI bus using the synchrorious offset of orne
handshake. When this bit is a zero, the chip
will handshake data as the NCR S383E and the
5386 in an asyrchroncus fashion.

BIT 5,6 Transfer Feriod The Transfer Feriod bits are provided so
you may program the NCR S38ES to match the
transfer rate of your applicatiorn. These bits
determine the minimum REQ cycle time and
are only used when operating as a Target
device. These transfer period bits are only
used in synchrornous data trarnsfers.

TP& TPS MINIMUM REQ CYCLE TIME

- —— o st o tnt S o oo S4are G Bt e ) SoAMD M 4SO TS M B Sae O " e P oot SO S Saa0d A4t e Mot o o oobe Sam

@ ') 3 Clock Periods
7 1 3.9 Clock Pericds
1 2 4 Clock Pericds
1 1 4.5 Clock Periods
BIT 7 Pulsed DMA Mode In order to acheive the maximum synchronous

transfer rate the optional FPulsed DMA handshake
may be used. This handshake is compatible with
the flyby mode used with the AMD 3Z1& DMA
device. The primary differernce with this
harndshake is that the DACK/ iriput sigral must
be pulsed in response to the DREQ ocutput.
Restrictions on the DACK/ pulse are descyvibed
in the synchronous timing diagrams. This mode
is optional and not required for synchronous
operatiorn or evaluation but may be rnecessary

to acheive the desired transfer rate.

(2)
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JDENTIFICATION

In the ID Register Rit 6 is used to identifiy the device as arn NCR
5386S. This read only bit notifies the controlling software that
synchronous data trarnsfers are supported. If this bit is rnot set then
the device is either an NCR S385E or NCR S538€.

SYNCHRONOUS TIMING DIAGRAMS

Pulsed DMA Operation

# Name Description MIN MAX UNITS
1 tcod CLK low toc DREQ active 7@ 13@ nsec
2 tdl DACK/ active to DREQ low 4@ nsec
& tdd CLK high after DRER to DACK/ low

to meet minimum cycle time (302 ns) an nsec
4  trd RD/ and DACK/ concurrently active S@ nsec (737)
S trdl Miriimum tdd + trd to meet minimum

cycle time (302 nsec) 2@ risec

twr WR/ and DACK/ concurrently active 602 nsec

7 twrl Miriimum tdd + twr to meet minimum

cycle time (300 wns) 17@ risec

(3)
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arget Role Handshake

iz

nsec
nsec
Claock
Clochk
Clock

Description MIN MAX
Minimum REQ assertion time 102
Maximum REQ assertion time coe
Minimum REQ cycle time (TP&,S=@Q) 3
Miriimum REQ cycle time (TRE,5=01) 3.5
Miriiraum REQ cycle time (TPE,S=1@) 4
Minimum REQ cycle time (TRPE&,S=11) 4.5

13
14

NOTE:

A minimum deassertion

to rnext REQ/
transfer pericd

ACK/ active pricr
to meet specified

period of 3@ nsec on ACK/

correct operation.

Initiator

# Name

15 tra
16 tan

Role Handshake

Clock

nsec

mist be

Description MIN MAX
REG/ active to ACK/ active 7a
Miviimum ACK/ assertion period 102

Maximum RACK/ assertion period qralvd

17 tax

NOTE ¢

orrect operation.

(6)
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IV. §SCS1 ACCOMMODATES FLEXIBLE SYSTEM ARCHITECTURES
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SCSI ACCOMMODATES FLEXIBLE SYSTEM ARCHITECTURES

The SCSI interface is rapidly gaining acceptance as a standard
for interconnecting intelligent peripheral devices. Much of the
standard's success may be directly attributed to the flexibility
that the interface offers. In order to demonstrate the
versatility of the sSCs1I standard, four unique sy stem
architectures will be described: single-user/single tasking,
multi-tasking, multi-user, and multi-processing systems. These
examples represent actual product offerings that span a range of
computing requirements. The SCSI interface provides a readily
available,.tcost—effective solution for the differing needs of

each configuration.

SINGLE-USER/SINGLE-TASKING SYSTEMS

The personal computer products, which make up a majority of the
computers sold, may be generally characterized as a single-
user/single-tasking system. In these systems I/O is performed in
a sequential manner. For example, if you wish to store a file to
disk and then read another file from disk, you would wait for the
first task to complete before the second task can be performed.
Figure 1 shows a block diagram of products which represent this

category.

Because the SCSI interface operates with generic device types,
the system may be designed to operate with a variety of

intelligent mass storage devices. This allows the user a choice

(1)
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of configurations that meet his performance and storage capacity

requirements.

Flexibility is important, but product cost is the primary concern
for this class of computer. A hard disk drive and a controller
board may account for as much as 50% of the system cost. Disk
drive manufacturers have traditionally provided drive-level
interfaces that interface to thg host bus through a disk
controller. However, with the increasing integration of
controller electronics, several manufacturers are finding it less
costly to provide an integrated SCSI controller directly on the

disk drive.

Obviously, a single board is less expensive than two boards, plus
the hardware required to interconnect the boards. Less obvious
is the savings realized by achieving higher manufacturing yields
on the drive's head/drive assembly. Since the disk is addressed
as a logical storage device and the controller manages the
surface defect mapping, the manufacturer's assembly yields are

increased, thereby reducing the overall product cost.

MULTI-TASKING SYSTEMS
In single-tasking or single-threaded environments, sy stem
performance suffers due to the sequential nature of all I/0

operations. Seek and rotational latencies, associated with the
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disk drive, may occupy up to 70% of the time required to access a

sector of information.

In single-user/multi-tasking systems, to take advantage of this
"dead"™ time, the SCSI standard allows devices not actively
transferring data to remove themselves from tﬁe bus, so that
other I/0 operations may be initiated. Therefore, multiple disk
drives may be seeking data simultaneously, providing for higher
bus utilization. The drive which locates its data first will
reselect the host and complete the transfer. Figure 2 shows a
block diagram of a single-user/multi-tasking system. Many

workstations are being designed around this architecture.

Since these systems are more sophisticated, additional devices
such as optical disks and tape back-up units may optionally be
added. The SCSI bus is easily expanded to include additional
devices, without occupying valuable backpiane slots. Again,
since the SCSI interface supports generic device types, all
peripherals may be upgraded to the user's performance and storage

requirements.

MULTI-USER SYSTEMS
In today's office environment, personal computers are stand-alone
devices that support individual productivity requirements.

However, if data needs to be shared between users, then the

-3
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system components need to be networked. Local area networks,
such as Omninet, Ethernet, Arcnet and Appletalk, may be used to
accomplish this interfacing task. Since data is shared between
these various components, fileservers are used as common storage
elements. Fileservers, in many cases, are personal computers
modified to support multi-user file management. Figure 3 shows a

common fileserver implementation.

In some cases, the mere fact of having multiple users
dramatically reduces system responsiveness, which is so important
in multi-user environments. However, since the SCSI bus supports
data rates at 1.5 Mbytes/sec in an asynchronous mode and up to 4
Mbytes/sec using a synchronous handshake, system performance need
not suffer. This fast transfer rate coupled with the disconnect
capability allows for high data throughput and efficient bus
utilization. Additionally, these transfer rates match or exceed

the performance of the commonly used local area networks (LANs).

The SCSI interface supports several commands to accommodate
multi-user systems by providing increased system performance and
shared file protection. Search commands, implemented in the
fileserver or the disk controller, allow key words to be searched
locally rather than occupying the LAN or the SCSI bus with large
data transfers. These commands increase the system performance

while reducing the bus bandwidth requirements. To keep shared
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files from being accessed simultaneously, the Reserve and Release
commands may be used to manage file activity. Reserved files are
not available to other users until the files have been Released

by the current users.

Aside from sharing data, fileservers may be used to share
expensive system resources. Laser ©printers, 1large storage
devices, color plotters, and even copiers may act as shared
resources in the multi-user environment. The SCSI interface
allows the fileserver to be easily reconfigured for specific

system requirements.

MULTI-PROCESSOR SYSTEMS

Systems supporting multiple operating systems, real time data
acquisition, communication processors, or other dedicated
processors have traditionally used backplane architectures to
support their multi-processing requirements. These systems
require a local communications bus as well as an intelligent
peripheral interface. The SCSI interface, with its multi-host
capability, provides the needed functionality at a fraction of
the backplane cost. In additional to file transfers between
individual processors and mass storage devices, inter-processor
communications can be accomplished across the SCSI interface.
Futhermore, freedom from backplane form factors ©provides
increased design flexibility.. Figure 4 shows a block diagram of

a multi-processor system.
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Since the SCSI interface is limited to directly supporting up to
eight bus devices, this may preclude the use of the standard SCSI
interface in complex multi-processing configurétions. SCSI/Plus
(tm) addresses this limitation by taking advantage of unused bus
phases to provide a binary selection phase. Using the binary
selection phase, up to 64 bus devices may be supported.
SCS1/Plus is a superset of the SCSI standard and the different

bus devices may co-exist on the same bus.

SUMMARY

The systems described in this article are a few of the many
configurations that wuse §SCSI as the backbone of their
architectures. The standard offers the flexibility needed to
incorporate a range of system requirements, spanning several-
hundred-dollar personal computers to several-hundred-thousand-
dollar multi-user systems. Additionally, integrated circuits,
board level products, and fully integrated bus devices are
readily available from a variety of manufacturers. In each
product category, SCSI offers a cost-effective solution that
provides the necessary performance, features and vendor

uniqueness to make it a truly usable standard.

SCSI/Plus is a trademark of Ampro Computers, Inc.
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V. SCSI PACKAGING OPTIONS
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NCR MICROELECTRONICS

SCSI PRODUCTS

Listed and shown below are the packages that the NCR 5380, 5381
5385E,5386,5386S and 8310 SCSI products are either currently
available in or will be available in. Product availability and

lead-time is also shown.

Please note that if a package is not

listed that would be of interest to you, please contact NCR Micro-
electronics in Colorado Springs on (800)-525-2252 or (303)-596-5612.

NCR 5380
40 pin DIP

Samples: Now
Production: Now

Lead-time: 8 weeks

Ay
DO ) 40 :] D1
be7 O 39% D2
oes I3 0] D3
pes (14 370 D4
DBa []5 3s[] D5
be3 (6 s D6
O )
DB1 33
o8 Lo NCR 20 Al
pep [J10 31 DD
GND (11 5380 30{1 A0
SEL 2 zgg oW
BSY (13 28] RESET
ACK [ 27% EOP
ATN []15 261 DACK
ST 16 251 READY
- 241 iOR
Cio (e 231 1rQ
MSG [119 22{7 DRQ
Fea 0O20 21] C8

NCR 5380
44 pin J lead PLCC

Samples: Now
Production: January, 1986

Lead-time: 8 weeks

EEE=ss 2353 2
= (=] a (=] (=] o
((. by &4 3 1 XA L3 4 41 40
D63 | 7 391 D6
DsZ | 8 381 b7
DBI | 9 3714A2
P86 | 10 36 | Al
DBP .{ 11 35| vDy
GND |12 NCR 5380 34 {NC
GND |13 33 | Ag
SEL | 14 32 {TOW
BSY {15 31 {RESET
AcK |16 30 |{EO¢
AIN |17 29 | DACK
18 19 20 21 22 23 24 25 26 27 28

I&- Fz E; Fg E; (2] Im o [=4 tf
3 = o & o
o ot = a -t

READY
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NCR 5381
48 pin DIP

Samples:

Production:

Lead-time:

Now
Now

8 weeks

Do [
SINGLEND {]

utou-og
ﬂ
N ODWN -

(o]

-
o

40 . 00

o Zc)mlm

w Om vlo
slulsinininisinisinis)
Aom

%)
m
C
z
o

BSYIN

> P

4|o
P
-t
~N O

P4
-
[o+]

RSTI

P4
-
w0

%“3:
&l ol &
iminialiainieininialin
N NN
N = O

ps}
m
o
N
N

1]
m
L
Q
S
N
&

>
)
[02]

48
47
46
45
44

Q

42
41
40
39

&
U OooOOyg
ST

-
ZR

38 [J RSTOUT

37 {J vDD
36 [J DBEN
35 [J AC

34 [] oW
33 P ReESET
32 ] EoP
31 gBKEK
30 [J READY
29 [J iOR
28 [] IRQ
27 J oRQ
26 ) Cs

25 [1 8SYyouT

NCR 5381
68 pin J Lead PLCC

Samples: November, 1985
Production: January, 1986

Lead-time: 8 weeks
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NCR 5385E NCR 5385E

48 pin DIP 68 pin J-lead PLCC

Samples: Now Samples: November, 1985
Production: Now Production: January, 1986
Lead-time: 8 weeks Lead-time: 8 weeks

D VCC -
D 03 o o 8 £ 5 2 2 o w8 a s oa o . o
P D4 R arTara g
b 05 o T el
.j D6 [ {8 Y] 39 | Kc
0 D7 1012 s8 | Bsyour
3 BSYQJT c/p{1 37 |se7
8] 887 HSC}ie 36 {sSpe
) SBo xcl1s 55 fsss
1 SBS ACL 16 ' 54 |sae
D SB4 REQ 17 53 lssy
:SB3 67 |18 NCR 3$3B8SE stinc .
) SB2 57 {19 s1|ss2
8] SB' 68|20 so |s81

S ars {21 49 {sne
g Sgg cuefaz s fser -

»sYIN|23 47 | seLour

: SELGJT seLin] 24 46 |TD
8 @ nc|2s a3 {xc
[ WR wcl 26 « {nc
g ?ggo 27 28 29 30 31 32 33 34 35 36 37 38 19 40 41 42 &
S D—gﬁ 2 g = E S T = ;, g T < E g g E g g

Jay
D A2
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BSYIX
SELIN

NCR 5385E
52 pin J Lead PLCC

Samples: January,
Production: February,

Lead-time: 8 weeks

- s 0 o~
a s a a o

ATN

~ | RESET
~ | D@
- m
~ | D2
NC
3| vee

21 0 49 48 &7
L6
4%
La
3
42
41
NCR $38SE 4o
39
38
37
36
3s
3

22 23 24 25 26 21 28 29 30 31 32 3

: v W - v a o L) v o =
= T T E = < < -
s = & =

1986

1986

NC
BSYOUT
S87
S86
SBS
SB4
SB3
SB2
SB1
SB@
SBP
SELOUT

RD

NCR 5386

48 pin DIP
Samples: December, 1985
Production: February, 1986
Lead-time: 8 weeks
D2 1T Y 48P VCC
D1 2 47p D3
00 O3 - 46 [P D4
RESET 4 45 P DS
ATN d5 44 P D6
IGS d6 43 P D7
110 g7 42 0 BSYOUT
c/D ds 41 g SB7
MSG 49 40 SB6
ACK 10 NCR 39 1 sBs
REQ 11 s3ss 38 K SB4
1D2 012 48 37 P SB3
101 g3 pn 36 P SB2
(oP)iD0 14 35 P sB1
ARB 015 34 P SBO
CLK d16 33 P SBP :
BSYIN 17 32 b SELOUT
SELIN 18 31 P RD
INT 19 30 P WR
SBEN 420 29 P DREQ
cS . G221 28 B TGS
A0 Q22 27 B DACK
A1 23 26 P A3
GND {24 25 P A2
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NCR 5386
68 pin J Lead PLCC

Samples:

February,

1986

Production: March, 1986
Lead-time: 8 weeks
v
5
. G
g v 8 28 2 33 ¢v¥ 223 23¢ ¢
v« r . . : ' 1 PR B TS B
0 [ ML
(K]
%9 Iac
(K1
%6 { BSYOUT
12
51 |se?
1
36 | S86
te
55 Ises
i
54 Isee
16
17 33 )sey
32 | xC
e NCR o
k1]
19
5386 -
20
49 | sse
21
48 fSBP
22
47 § SELOUT
23
6 | TD
24
45 1 nC
23
44 I nC
26
&
27 18 29 30 3 31 33 3¢ 33 36 IT 38 38 40 41 &2 3
o o <
v oeox Es = g ¥ = :E g Eew e

NCR 5386
52 pin J Lead PLCC

February, 1986
March, 1986

Samples:
Production:

Lead-time: 8 weeks
w = 3
e % 28 z 8 ¢ ¢ a &asa 2 s
7 A » < 4 ! 1 92 2] 20 49 &8 &)
1/o}8 6| ne
c/v]9 5 1 BSYOUT
usc | 10 e | sar
NC 1t &) ) SB6
ace |12 «1{ ses
REQ | 13 R ETY
07 | 1e NCR <0 ss3
101 |15 5386 39 { s»2
108 | 16 38| s8y
AR } 17 371 see
cLx e 36§ ssp
BSYIN | 19 3s | seour
SELIN | 20 3 | %
21 22 23 24 25 26 27 18 29 30 3 32 33

1wt
IEEN
T
Ap
%
xe
11
A2
A3
Back
Tcs
pREQ
w
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NCR 5386S
48 pin DIP

Samples:

Production:

Lead-time:

D2
D1 o
D0 O
RESET 4
ATN O
IGS O
10 4
C/D d
MSG O
ACK 010 NCR
REQ 11 s386
j%g GFZ 48
ID1 13
(DP)1DO g14 PIN
ARB Q15
CLK g1e
BSYIN Q17
SELIN 318
INT 419
SBEN {2¢
CS . 421
A0 d22
A1 23
GND

February,
March,

1986
1986

8 weeks

BSYOUT
SB7
SB6

SBS
SB4
SB3
SB2

SB1
SBO

SBP

NCR 5386S
68 pin J Lead PLCC

Samples: March, 1986
Production: May, 1986
Lead-time: 8 weeks
( L) L . 3 3 2 [ o 61 &6 &Y 64 Y 62 &t
sC |1y 0 I uC
sciut 30 luc
o2 se | asvour
c/nfy s? tser
NSC e 3 [seeé
acls 33 |ses
acefae 3¢ lsee
reQi1? 33 fsey
™ [ e NCR 5386 S 52 uc
o1 e s1 iss2
58 |20 30 | s81
a1 <o {sue
cu |22 «s{ser
sSYIN{ 2 47 tsELOUT
sevte]2e «|TF
wclas «s fuc
wcf1e 4 jaC
27 36 29 30 3L 32 33 3¢ 3% 3¢ 3T 38 3% 40 a1 42 &)

v U e " - - a v o~ - - OC
Fszig¥? s 3 S E ¥ ¥
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NCR 8310
48 pin DIP

Samples:
Production:

Lead-time:

m.
or
07! ©8Th
HOW (B8
HDY O3
HOV B4

R
m‘_«m
o2, ez
H)u. 60\4
[
oM oY
- PAEN GS)
-
oo
roen os)
HFI @EL
HG/ @SYA
HAG Al
HAY  ATNA
NE! ST
WSO WON
“av (CoN
HEY MSGh
“ey MEON

Fire SELMN)

® B v e r A w N o=

8 6t & 8

L8 yYH® ¥ vy s 2

H

% % % ¥ %N

December,
January,

8 weeks

(ARG) ENCODE
ot®

o1

DOEN!
MSTOUTH ECUT/
(SELOUT) FOUT
(8SYOUN GOUT
ATN) At
[~

RECI 83

~SG) 82

IACKI AD

@SYIN) GIN

1985

1986

NCR 8310
68 pin J-Lead PLCC

Samples: January, 1986
Production: February, 1986

Lead-time: 8 weeks
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NCR 8310
52 pin J Lead PLCC

Samples: January, 1986
Production: March, 1986

Lead-time: 8 weeks
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NCR 53C80 NCR 53C80

48 pin DIP 44 pin J-Lead PLCC

Samples: December, 1985 Samples: January, 1986
Production: February, 1986 Production: February, 1986
Lead-time: 8 weeks Lead-time: 8 weeks

(. 1 & L6/

| o | o Elgleslble Bl 818 EE

(234 3 o, | onp (¢ = a4 3 2 1 38 &3 42 41 a@

BSY/ ¢ 45 | oBas SET 7 39 |82
SEL/ 5 W« | DBy IRQ | 8 38 | DB1
ATN/ ¢ «3 | oB2/ DRQ | ¥ 37 | DBp
NC 7 42 | X EOP ie 36 | ¥SS
RESET/ 8 o | o/ PACK 11 NCR S5S3C680 3s | DBP
1RQ s w0 | oBO/ vss | 12 3¢ | REQ
DRQ 10 39 | oxp weapy | 13 ‘:3 acK-
EOP/ | 11 NCR 38 | oep/ ae | 14 32 | 1/0
X/ | 12 acep 37 | RreQ/ . Al | sS : 31 _vis_
GND 13 36 | acx/ A2 | 16 _ 3 | /D
ReaDy | 1 35 | 10 E3N Eta 29 | 3T
AO 15 34 GND 18 19 20 21 22 23 24 25 26 27 28

a | o1 n ] e 'Ig lg = 2 2 s 23228 3 -

A2 17 32 MSG/ iall i)

NC 18 31 NC

cs/ 19 30 Do

10w/ 20 29 n

108/ | of 28| D2

D> 22 27 D3

D6 23 26 D4

D5 24 25 vDD
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