












































































































































LINE# LOC CODE LINE

V0329 C3FS AD @7 DE LDA S538@+7 3 RESET INTERRUFT

QB330 C3F8 A9 18 LDA #MESSO 3 LOAD MESSOUT VALUE

22331 C3FA DD @7 C@ CMP XPTEHS, X 1 WAS PHASE MATCH MESS. OUT
22338 C3IFD D@ 2R ENE GMR 3 IF NOT MESS. OUT, CONTINUE
PV333 C3FF ;

VR334 CIEFF 3 MESSAGE 0UT, RESET ATN

Q0335 C3FF :

PO33€ C3IFF AD @1 Cw LDA ICRVAL 3 GET INITIATOR CMD. REG
PB337 C4dE 29 FD AND #%111111@1 3 MASK OFF ATN

PV338 C424 8D @1 DE STA S536@+1 : TURN OFF ATN

QB339 C4@7 8D @1 Co STA ICRVAL : UPDATE ICR VALUE

Q@340 C40A AD @2 DE GMR LDA 85380+ ; GET MUDE REG

22341 C42D @3 @ ORA #%00200210 3 SET DMA MODE BIT

Q342 C4@F 8D @2 DE STA 85380+ ;3 BTORE IN TCR

PR343 C412 AD @3 DE LDA S5380+3 ; GET PHASE AGAIN

V0344 C415 29 01 AND #%420000021 3 SET I1/0 MASK

Q0345 C417 F@ 2B BEG IDMAO 3 IF ZERO, DMA DUTRUT

BA3Z46 C419 :

PB347 C4l9 ;3 INITIATOR DMA INFUT

VR348 C419 3

Y2349 C419 8D @7 DE IDMAI STA S55380+7 3 START INIT. RCV.

VY352 C4lT AR 0@ LDY #a 3 INITIALIZE Y

PR351 C41E 2@ FE C4 JSR DMAIN s PERFORM DMA INFUT

V2352 C431 4C 2D C3 JMPE NXT : PREFARE FOR NEXT PHASE
QR3SE  Caecs 3

QR354  C4e4 ;s INITIATOR DMA QUTFUT

QB35S C4s4 5

QQ3S6 C424 20 27 C5 IDMAD  JSR DMAQUT ; PERFORM DMA OUTRUT

QR357 C4&7 8D VL DE STA SDMA ; EXTRA WRITE FOR ACK TO GO OFF
P@358 C42A 4C 2D C3 JME NXT ; PREPARE FOR NEXT FHASE
22359 C4ED 3

B2R36@ C4ED 3 TARBET OFERATION

PB361 C4ED ;

VQ36& C42D AD @2 DE RES LDRA S538@+& ; GET MOUDE REGISTER

QB36E3 C43@ @9 O ORA #%QQ2Q2@1@;0R IN DMA MODE RIT

VR364 C432 8D @02 DE 5TA S5380+& ; SET DMA MODE RIT

VO36S C435 RAE 06 CO LDX PHSIDX : LORD X W/PHASE INDEX
B2366 (438 BD @8 C@ LDA XFTPHS+1,X; GET FHASE COUNT

VB367 C43B 8D &5 Ce STA COUNT : STORE IN FHASBE COUNT BYTE
Q0368 C43E BD @3 C@ LDA XPTRHS+2, X3 GET COUNT MULTIFLIER

V0369 C441 8D 26 CO STA XCNT s STORE IN MULTIPLIER
QAI7A  Chas 3

V@371 C444 AD @5 DE LDA S5380+5 : GET BUS & STATUS REG.
VA372 C447 &9 @2 AND #%QQ@QOV1D 3 MASK ATN BIT

VB373 C449 D@ 4D ENE MESSOT : ATN ACTIVE DO MESS QUT FHASE
PV374 C44B RAE @6 CO L.DX PHSIDX ; GET CURRENT FHASE INDEX
QU375 C44E A3 80 LDA #DISCON ; GET DISCONNECTED VALUE
V0376 C450 DD @7 CO CMR XPTEHS, X s COMPARE W/PHASE VALUE
QB377 C453 F@ 3B BEG DISCTD s IF =, TIME TO DISCONNECT
PR378 C455 BD @7 Co LDA XPETPHS, X ; BET PHASE

20373 (458 BD @7 Ca@ LSR 3 SHMIFT TO TCR FORMAT
P@382 C45B BD @7 Ce LSR 3

20381 C4SE 8D @3 DE STA S5380+3 5 STORE In TARGET COMMAND REG.
WA38E C461 29 01 AND #%P2@Q2@R1 3 SAVE 1/0 BIT

V383 C463 F@ 1D BEQ@ TDMAO 3 IF ZERO, DMA QOUTRUT
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LINE# LOC  CODE LINE
V2384 C465 ;

QA3IBS  C4HES 3 TARGET DMA INFUT

22386 C465 :

Qaz87 (465 6D 06 DE TDMAI STA S5S380+6 3 START DMA TARGET RCV

02388 C468 AQ o1 LDY #01 s SET Y TO ONE, 80 NO EXTRA REG
Q389 (C46A 2B FE Co JSR DMAIN 3 PERFORM DMA Il

P2398 CT4ED ;

OB391 C46D 3 HANDLE LAST BYTE TO FREVENT EXTRA REG

DR39E  C4ED :

@A393 (46D 2C @5 DE LETDRG RIT S5380+5 ; LOOK FOR DRQO

DR394 C47@ S0 FB BVC LSTDRG 3 LOOE TILL ON

QA395 (472 AD @& DE LDA S5380+& 1 BGET MODE REG.

22396 C475 29 FD AND #%111111Q1 3 MASK DWA MODE BIT

@397 (477 8D @2 DE S5TA SHI8@+E 3 RESET DMA MODE BT

22398 C47R AD @C DE LDA sDhmA s GET LABT BYTE FRum CHIP
VR399 (47D 91 FR STA (BENTR), Y 3 STORE LAST RBYVE

QU4 C47F  4C D Ca JmE RES 3 DO NEXT PrHASE

Q4@1 C48E ;

20422 C4BE s TARGET DMA QUTRUT

BR4Q3  CaBE 3

2404 C4a482 20 27 CS TDMAGD  JSR DMACUT 3 PERFORM DMA OUTSUT

VR4S C485 AD V8 DE LDA S5380+2 1 BET Dma mODE

a040e G488 23 FD AND #%11111101 3 MASK DMA MODE RIT

D427 C480 BD V& DE 8TA 8538@+2 3 RESET DMA MODE RIT

20408 48D 4C &D Ca JMP RES s DO NEXT PHASE

QB40Y  Ca%0 ;

20418 C490 ; TARGET DISCONNECT

aB4il G490 :

BR41E  C43@ A9 @@ DISCTD LDA #@@ 3 LOUAD ACCUM W/ ZERO

22413 C492 8D @1 DE STA S5380+1 : RESET BSY & OTHER SIGNALS
20414 C495 A9 @z LDA #DISCNT : DISCONNECTED STATUS

Qo415 C497 6@ RTS § RETURN 70 CALLING PRGM
20416 Ca438 3

VB417 C498 3 MESSOUT FHASE (TARGET)

22418 C498 3

20419 498 A9 18 MESS0T LDA #MESSO ;3 BET VALUE OF MESSAGBE OUT
Q2420 C49RQ A3 18 DE LSR 1 SHIFT TO TCR FORMAT

@421 C49D A9 18 DE L.SR :

VR422 C4AR 8D @3 DE 8TA 55380@+3 : MESSOUT PHASE

@o423 C4A3 A9 @1 LDA #1 3 LOAD MULTPLIER/COUNTER VALUE
VR4E4  C4RS  CA DEX : MOVE POINTER

Q@425 C4RE 9D @7 C@ B8TA XFTPHS, X 3 STORE MULTIPLIER

Q2426 C4R9 CA DEX 3 MOVE POINTER 70 COUNT VALUE
Q47 C4RR 9D @7 C@d STA XPTEHS, X : STORE COUNT

Qwa4E8 C4AD  CA DEX 5 MOVE TO FHASE

@B423 C4AE BE @6 Ca STX FHSIDX 1 UPDATE MOVED PRHASE INDEX
QR43IA  C4BL  4C BE C4 JME TDMAD 3 DO DMA OuT

Q@431 CaBa 3

Q432 C4B4 s DIFFERENT PHASE

Q0433 CaBa :

VR434 CaB4 A9 IC DF LDR #MESSI 3 LOAD VALUE OF MESSAGE In PwRSE
20435 C4B& DD @7 Co CMPE XPTRHS, X 3 I8 THIS A MESSAGE 1IN SHABE
PR43€ C4B9 Fo a3 BEQ MESSIN 3 IF=, READ MESSAGE

Y2437 C4BEB A9 a7 LDA #DIFFPH : LOAD DIFFERENT FHASE ST.
Q2438 C4BD 6@ RTS 3 RETN W/UNEXFECTED PHASE STATUS

47



LINE# LOC CODE LINE

@439 C4BE
PB44D C4EBE
Q0441 C4HBE

MESSAGE IN FHASE

X ax

w44z C4BE 60 @7 CO ESSIN LS8R s SHIFT TO TCR FORMAT
2443 C4Cl 6@ @7 CO LSR ;

wa444 C4C4 8D @3 DE 8TA B53802+3 5 LOAD TCR

2445 C4C7 AD @7 DE LDA 8538@0+7 i RESET INT.

BR44e (C4CA RAD @4 DE FOLL LDA B8E380+4 3 READ CURRENT RUS STATUS
V2447 C4CD &9 20 AND #Z2@12022@ ; LOOK FOR REG.

2a448 C4CF F@ F29 BEQ FOLL s IF ZERO, NO REQ.

20449 C4D1L AD @1 Co LDA ICRVAL ; GET CURRENT ICR VAILLUE
A4S C4D4 @9 1@ ORA #x@@aiaoza 5 OR IN ASSERT ACK

w451 C4DE6 8D @1 DE STA S5380+1 5 ASSERT ALK

@a45e C4DI 8D @1 C@ STA ICRVAL 5 URDATE ICR

PR453 C4DC AD @4 DE STILON LDR 85380+4 1 READ CURRENT RBUS STATUS
BR454 C4DF 29 2@ AND #x@@lgaaaa ;3 LOOK FOR NOT REQ

22455 C4E1 D@ F9 BNE STILON 3 IF NOT ZERO, ©7ILl ON
2456 C4ES A9 20 LDA #CMDCHL ;3 LOAD COMMAND COMPLETE

Q457 C4ES
22458 C4EDS
2453 C4ES

LEAVE ACK ACTIVE S0 MESSAGE CAN BE REJECTED

«z ws .as

Q0460 C4ES CD @6 DE CMFE SS380+6 ; COMEARE W/MESSAGE

22461 C4EB D@ QE BNE DIFMES s IF NOT CMD COMELTE, DIFF.
d046s C4EA AD @1 C@ LDA ICRVAL ; BET ICR VAL

20463 C4ED &9 EF AND #%111@1111 3 MASK ACK BIT

@0464 C4EF 8D @1 DE STA S5380+1 ; RESET ACK

BV4ES C4F2 8D @1 Co STA ICRVAL + URDATE ICR

@0466 C4FS 4C &D C3 JME NXT ; GO TO NEXT PHASE

PR4ET7  C4FB8 ;

V0468 C4F8 ; NOT MESSAGE COMPLETE, RETURN FOR EVALUATION
20469 C4F8 :

@047 C4F8 AE @6 DE DIFMES LDX S538@+6 GET MESSAGE VALUE

20471 C4FB A9 06 LDA #MESSAG LOAD MESSABGE RETN STATUS

wa47e  C4FD €@ RTS
BA473 C4FE
V474 C4FE
Q475 C4FE
va4a76 C4FE
vwa477 C4FE AS @@ MAIN LDAR #2@ ZERD ACCuUM.
w478 CoBd AR TAX 3 ZERO X

aa473 CS@1l
v248n CS5a1
Bo481 CS@1l

RETURN FOR MESSAGE EVALUATION

ot .ae a®

DMA  INFUT

Thws as a0 ue
.

RESET ASSERT DATA BUS

-z .ax 3%

08482 CS@1 AD @1 C@ LDA ICRVAL ; GET ICR VALUE

PR483 CS504 &9 FE AND #%1111111@ ; MASK ASSERT DATA BUS
22484 CE@6 8D @1 DE STA S5368@+1 : RESET ASSERT DATA BUS EBIT
@0485 CS29 8D a1 Ce STA ICRVAL s UPDATE ICR

20486 CS0C ;

Q2487 CS@C ; WAIT FOR DRG

20488 CSQC :

20489 CS0C 2C @5 DE REFT1 EIT S5380+%5 ; TEST FOR DRG

20492 CS@F 5S@ FE BVC REPT1 : IF NOT THERE, LOOP
@v491 C511 :

Q0492 CS11 AD @C DE GO1 LDA SDMA ; READ DMA FORT

@B493 ©S514 91 FB STA (BENTR),Y  ; STORE DATA IN BUFFER
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LINE# LOC CODE LINE

@494 CS516e C8 INY 5 INCR. FOINTER

@2495 CS517 CC a5 Co CRY COUNT ;3 DONE?

wa4%9¢ CS1A Do Fa BNE REFT1 3 IF NOT ZERO, REFEAT

BR437 CS1C E8 INX : ZERO, CHECHK MULTIRLIER
2438 CSID EC 26 Ce CPX XCNT 3 COMPARE X WITH MULTIFLIER
av499 CSs@ Fa 32 BEQ NXTPHS ; IF EQUAL, COUNT DONE
sasSan CS2s k6 FC BUMF INC BPNTR+1 3 GREATER THAN 256 BYTES BUMP
pa5v1 OS24 4C 11 C5 JmMiP GO1 5 GET MORE BYTES

pasSez CSz27 H

2@svs  C5&27 5 DPmA QUTRUT

2ase4  CSe7 H

pases CSe7 A9 o1 DMACUT LDA #%2@2a@d2adl 3 SET MASK

pasee CS5&%9 oD ol Ce ORA ICRVAL 1 OR WITH ICR VALUE

aase7 Cs2 8D @i De STR S538@+1 3 SET ASSERT DATA BUS RIT
vases CS&F &b el Co STR ICRVAL i URPDATE ICR VALUE

asSe9 CS532 8D @5 DE STRA 85384+5 3 START DMA INIT SEND

DR518 CEH35
Basil  CS538
aps1e CE835

LOOK FOR DMA REQ (DR

o an ww

P2S513  CS535 A9 20 LDA #Q@ ; ZERO ACCUM

Q0514 CS537 A8 TAY ; ZERO Y

20515 538 AA TAX ; ZERO X

Q2516 CS39 &C @S DE REFT  BIT SS380+5 : SAMPLE DRG

PUS17 CS53C 5@ FE BVC RERT i IF NOT SET, REFEAT
Q0518 CS3E Bl FR GO LDA (BENTR), Y ; GET BYTE FROM BLOCK
20519 CS4@ 8D OC DE STA SDMA ; WRITE BYTE TO CHIP
QeSEa  C543  C8 INY ; ING Y POINTER

easS21  CS544 CC &5 C@ CEY COUNT ; COMPARE WITH BYTE CONT
20SEE  C547 D2 F@ BNE REPT : IE Y NOT EG. SEND MORE
Q0523 €549 E8 INX ; IF EQUAL INCR. X

QuSEE4  CS4A EC 26 CO CEX XCNT ; COMPARE W/ MULTIPLIER
POSES  CS4D  FO 25 BEG NXTEHS ; IF E0, NEXT PHASE
Q0SE6  CS4F  EE FC ING BENTR+1 ; MORE THAN &56 BUME MSR
p0SE7  ©S551  4C 3E CS JME 60 : SEND MORE DATA

QRS28  CEHES4 ;

POSEY  C554 i NEXT PHASE

OS5I CHS54 ;

20531 CS554 EE 06 C@ NXTEHS INC PHSIDX 5 FHASE FOINTER INDEX +3
QOS32  C557  EE @6 CO INC PHSIDX ;

20533 CSSA  EE 26 CO ING PHSIDX :

20534 CSSD 6@ RTS ; RETN TO INIT OR TRGT OPER.
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A4. NCR 5381—Differential Pair Option

The NCR 5381 is a 48 pin version of the NCR 5380
device, designed to support external differential pair
transceivers. These external transceivers are control-
led with the additional signals provided in the higher
pinout package. The NCR 5381 may still operate as a
single-ended device if the SINGLEND signal (pin 2) is
active. In single-ended operation, the signals provided
for differential support remain functional.

The use of the DIFFERENTIAL ENABLE bit (bit 5) in
the Initiator Command Register reflects the only

Pin SIGNAL NAME

software difference between the two parts. When ac-
tive, this bit is used to assert the signals IGS (pin 18) or
TGS (pin 14) depending on the status of the
TARGETMODE bit (port 2, bit 6). (IGS is active if
TARGETMODE is false and TGS is active if
TARGETMODE is true.) As in the NCR 5385/86, IGS
is used to enable the external drivers for the signals
ACK (pin 17) and ATN (pin 18) and TGS is used to
-enable the external drivers for the signals I/ O (pin 20),
C/D (pin 21), MSG (pin 22) and REQ (pin 23).

The signal differences between the NCR 5380 and the
NCR 5381 are as follows:

DESCRIPTION

2 SINGLEND

This signal, when active (1) selects the single-ended

mode of operation. When inactive, the NCR 5381
operates in the differential pair mode.

These signals will change from input/ output pins to
input only pins if the SINGLEND signal is false.

SINGLEND = 1 SINGLEND = 0

PIN #16
PIN #15
PIN #19

36 DBEN

BSY BSYIN
SEL SELIN
RST RSTIN

This signal is asserted whenever the ASSERT DATA

BUS bit (port 1, bit 0) and the TARGETMODE bit are
set (1). It is also asserted when ASSERT DATA BUS
and PHASE MATCH are true and both TARGET-
MODE and I/ O are false. This signal is used to ena-
ble the external transceivers to drive the data bus.
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Pin

SIGNAL NAME

DESCRIPTION

14

12

48

25

24

38

TGS

IGS

ARB

BSYOUT

SELOUT

RSTOUT

SINGLEN
DB7

g 9
mlm
vl o

'SELIN [
BSYIN

>
{ a
A

>
3
=z

:Ul
n
_'
mimininisisinin

z

Q
o

=
0]

)
m
[9)

72}
m
2
—

This signal is active when the TARGETMODE bit and
the DIFFERENTIAL ENABLE bit are true. Itis used to
enable the external transceivers to drive I/0O, C/D,
MSG, and REQ.

This signal is active when the TARGETMODE bit is
false and the DIFFERENTIAL ENABLE bitis true. Itis
used to enable the external transceivers to drive ACK
and ATN.

The NCR 5380 chip asserts this signal when the
ARBITRATION bit is set and the device has detected
a bus free condition. It is used to assert the proper
device ID on the bus during the arbitration phase.

This signal is active whenever BSY is asserted. This
signal will be inactive at all other times.

This signal is active if the ASSERT SEL bit is true.
Conversely, this signal is inactive if the ASSERT SEL
bit is reset.

This signal is active if the ASSERT RST bit is true.
Conversely, this signal is inactive if the ASSERT RST
bit is reset.

- ® -
0 Z 0
»n O wn
iminininininininisininininisl

<
(]

l

1 \_/ 48[ ARB

2 47 [0 D1

3 46 1

4 45 .

5 44 j .

6 a3 1 -

7 2 -

8 41 D o7

9 40 D A2

10 39 [J A1

11 38 |1 RSTOUT
12 37 [J vDD
13 36 {1 DBEN
14 35 [] A0

15 34 {1 oW
16 33 |1 RESET
17 32 O Eop
18 31 {J DACK
19 30 [J READY
20 29 [ OR

21 28 [1 IRQ
22 27 |3 DRQ
23 26 €8

24 25 [1 BSYOUT

NCR 5381 PINOUT



NCR 5381 Suggested Differential Pair Interface.
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Py [3 +DB(1)
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1 2 3 4 !
Do I . N
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(9) DB «—> Sy = — = 1, .
(10) DBO P - 7 “ATN
NCR (11) DBP j ¢ & ZIL— _:
5381 [izwes R i, = — T 7, o
(17) ACK P " ~ 2 ! 7 —MSG
— | r 2|
(18) ATN e 1
—§ L L _ -
(14) TGS o \ —_ =
e A — T T s +C/D
(ZZ)RES <« 4 7 =D
(21) &7D D ’
(20) G e \ L _—]
(23) REQ DN PR+t e 2
(25) BSYOUT U 1 2 Eizzzii:rrl—4—+——i@
(16) BSYIN T o ]
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[———— »
(15) SELIN T
(36) DBEN _ -
»
(48) ARB N
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J 3 7 —RST
T e
NOTE: All signals from the NCR 5381 except IGS, = Tl 75176
TGS, DBEN, and ARB have open collector outputs OR
and require pull-ups.
d require pull-up NATIONAL
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A5. NCR 53C80 PRODUCT INFORMATION

GENERAL.:

The NCR 53C80 CMOS SCSil interface device is func-
tionally equivalent to the NMOS NCR 5380 device.
However, this chip does not offer pin compatibility.

CMOS and NMOS are entirely different processes with
inherently different device characteristics. Al CMOS
devices are designed to prohibit a condition commonly
referred to as 'latch-up’. When the high current 48 ma
drivers in the NCR 53C80 switch, noise level is suffi-
ciently high, the output drivers become more prone to
‘latch-up’. Therefore, for the CMOS design, pin com-
patibility has been foresaken for reliabilty. Four addi-
tional ground lines have been added to increase de-
sign stability. Having additional ground signals also
allows the output buffers to switch more quickly, creat-
ing the added benefit of a faster design. This does
not imply that the NMOS device is marginal in any
respect.

DIFFERENCES:

To make the device easier to design with, the NCR
53C80 contains some minor modifications. An expla-
nation of each is listed below.

Spurious RST Interrupt

if the NCR 5380 is not terminated on the SCSI bus,
the floating condition on the input of the RST signal
can generate spurious interrupts.

The NCR 53C80 contains an internal 30 uamp pull-up
on the RST signal to prevent an interrupt due to an
un-terminated bus.

True End Of DMA Status For Send Operations

If sending data to the NCR 5380 and EOP is asserted
on the last byte, the END OF DMA status bit indicates
only that the last byte has been received from the
DMA device. There is no indication that this byte has
been transferred to the SCSI bus.

The NCR 53C80 uses bit 7 of the Target Command
register to indicate that the last byte of a DMA transfer
has been sent to the SCSI bus.

54

Improved REQ/ACK Transition Times

The NCR 53C80 has improved the response times of
the REQ/ACK handshake signals. This has an overall
impact on achievable transfer rates. This performance
improvement has been attained by increasing the
number of ground lines, using faster CMOS cells, and
giving cell placement priority to the REQ/ACK signal
paths.

Prevents The Possibility Of An Additional ACK From
Occurring

The NCR 5380, upon receipt of an EOP signal, sets
the END OF DMA status bit and prevents additional
DMA requests (DRQ). It does not reset the DMA
Mode:bit. If receiving data as an Initiator and the
Target continues to request data for the same bus
phase, after receiving an EOP puise, the NCR 5380
will assert ACK without issuing a DMArequest (DRQ).

The NCR 53C80 prevents ACK from being asserted
until the device is instructed to continue by writing the
Start DMA Initiator Receive register.

PERFORMANCE:

Even though early material on the NCR 53C80 has
demonstrated better performance than the NCR
5380, device characterization was not completed
before this section was printed.

PINOUT:

Els Iz 8 lg g I8 I8 &8 I3 I

6 5 4 3 2 1 8 42 @ 4
RESET | 7 39 | DB2
IRQ| 8 38 | DBT
DRQ| 9 37 | DB
EOF | 10 36 | vss
DACK | 11 NCR 35 | DBP
vss| 12 34 | REQ
READY | 13 53C80 33 | ACK
A0 14 32| o
Al 15 31|VSS
A2 16 30 [CiD
cs| 17 29 MG

8 19 20 21 22 23 24 25 26 27 28

|§ I8 5 8 8 § 8§ 8 8 &8 8



DB7/

RST/

GND

BSY/

SEL/

ATN/

NC

RESET/

IRQ

DRQ

EOP/

DACK/

GND

READY

AO

A1

A2

NC

Cs/

IowW/

IOR/

D7

D6

D5

10

1

12

13

14

15

16

17

18

19

20

22

23

24

NCR

53C80

47

46

45

44

43

42

4

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25
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DB6/

DB5/

GND

DB4/

DB3/

DB2/

NC

DB1/

DBO/

GND

DBP/

REQ

ACK

110/

GND

C/D/

MSG/

NC

DO

D1

D2

D3

D4

VvDD



A6. SCSI/PLUS *

AMPRO Computers, Inc. is proposing a general modules. This new bus structure is referred to as
enhancement to the SCSI specification which allows SCSI/PLUS. The table below describes the types of
the bus to operate as either a single or multi-master devices that may now be added due to the enhanced
high speed parallel bus, capable of accessing up to 64 SCSi specification.
SCSI/PLUS
DEVICE TYPES EXAMPLES
Operating System Processors UNIX
and Co-processors MS-DOS
CP/M
FORTH
Lisp
Prolog
Communication Servers Modems
Arcnet
Ethernet
SDLC
Mainframe links
Display Controllers Graphics
Text
Touch
System Resources Printer Spooler
Time-of-day clock
Speech I/0

Protocol Converter

DBMS Processor

Array Processor
Real World Interfaces A/D

D/A

AC & DC Control

Examples of SCSI/PLUS Devices

* SCSI/PLUS is atrademark of AMPRO Computers. Inc.
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SCSI/PLUS provides three functional additions to the
SCSI specification which allow the bus to operate as
either a loosely coupled distributed system bus or a
low-cost single master I/ O bus. As proposed, SCSV/
PLUS is a superset of the original specification, and its
operation will not interfere with any existing SCSI
implementation.

To allow for more complex system configurations,
SCSI/PLUS provides Binary Arbitration and Binary
Selection phases. The data bus represents a binary
address and accommodates 64 physical bus devices,
compared to eight in the current specification. In addi-
tion, four logical units may be associated with each bus
device for a total of 256 logical bus devices. As in the
SCSI specification, the arbitration phase is optional.

The addition of a master/ slave mode to the specifica-
tion provides for a cost-effective single-master/ multi-
slave configuration. This mode allows the design of
SCSI/PLUS Targets which have no on-board intelli-
gence. An optional interrupt protocol allows these
“dumb” targets to asynchronously notify the bus
master that they desire service.

To encourage board-level interchangability, a recom-
mended board size and interface connector is defined.
The preferred board size is the single-wide Eurocard
format with the double-wide card used as an option.
The proposed interface connector is the DIN
41612—Type C connector. By using this form-factor
and connector specification, bussed backplane or rib-
bon cable systems may be implemented.

The SCSI/PLUS architectural concept has inherent
advantages over traditional microprocessor
backplane architectures. SCSI/PLUS is CPU-inde-
pendent, provides flexibility of form factor, operates
across a ribbon cable bus, and allows both high-per-
formance multi-master and low-cost single-master
operation.
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The NCR 5380 is an ideal part for designing an inter-
face to connect to SCSI/PLUS. Its simplicity provides
the flexibility needed to support the defined protocol
modifications, and its popularity with SCSI users
guarantees plug compatibility with existing host
adapters.

The NCR 5380 uses the Output Data Register to as-
sert the proper device ID onto the SCSI bus during the
Arbitration and Selection phases. Since the user is not
restricted by the number of bits he is allowed to assert
onthe SCSI databus, the Binary Arbitration and Binary
Selection phases can be easily supported. In a Target
role the Select Enable Register may be used to gener-
ate an interrupt if any bit in this register matches the
binary address on the SCSI bus. Here again the NCR
5380 does not restrict this implementation.

The ability to support the master/ slave operation re-
quires independent control over the SCSI control sig-
nals by the bus slave devices and recognition by the
bus master of the newly defined bus phase. The NCR
5380 provides independent signal control during
Target operation and can be configured to generate an
interrupt when a bus phase mismatch occurs if
operating as an Initiator.

As in normal SCSI implementations, the use of on-chip
bus transceivers significantly reduces parts count and
provides for a highly reliable, cost effective SCSI/
PLUS design. An additional advantage of on-chip
MOS transceivers is the low leakage current. The NCR
5380 maximum leakage current of 50 uA meets the
SCSI/PLUS bus load requirements. Up to 64 devices
may occupy SCSI/PLUS bus positions if low-leakage
integrated circuits such as the NCR 5380 are used.



A7. REGISTER REFERENCE CHART

READ WRITE
CURRENT SCSI DATA (00) OUTPUT DATA REGISTER (00)
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
LI TTITT] HNEEEEEE
DB7 . .. DBO DB7 DBY

INITIATOR COMMAND REGISTER
(01)

7 6 5 4 3 2 1 0

I | Assert Data Bus
Assert ATN
Assert SEL
Assert BSY
Assert ACK
Lost Arbitration
Arbitration in Progress
Assert RST

MODE REGISTER (02)
7 6 5 4 3 2 1 0

HENEEER

l T Amitration
DMA Mode
Monitor BSY
Enable EOP interrupt
Enable Parity Interrupt
Enable Parity Checking
Target Mode
Block Mode DMA

TARGET COMMAND REGISTER (03)
6 5 4 3 2 1 0

(ToToTe] L]

Assert 70
Assert C/D
Assert MSG
Assert REQ
Last Byte Sent (53C80)
CURRENT SCSI BUS STATUS (04)
7 6 5 4 3 2 1 0

LITT T TT]

DBP

|
l_ SEL
<]

1_C/D
_I_MSG
_|_REQ
_1_BSYy
RST

BUS & STATUS REGISTER (05)
7 6 5 4 3 2 1 0

‘ ! _ack

ATN
Busy Error
Phase Match

Interrupt Request
Parity Error

DMA Request

End of DMA

INPUT DATA REGISTER (06)
7 6 3 2 1 0

HEBEEEEN

DB7 ... DBO

RESET PARITY/INTERRUPT (07)
7 6 5 4 3 2 1 0

L [x P x [ x [x [ x

INITIATOR COB{IM;\ND REGISTER
7 6 5 4 3 2 1 0

Assert ATN
Assert SEL
Assert BSY
Assert ACK
Differential Enable (NCR 5381)
Test Mode
Assert RST

] | ] Assert Data Bus

MODE REGISTER (02)
7 6

5 4 3 2 1 0

I Arbitration
DMA Mode
Monitor BSY

Enable EOP interrupt
Enable Parity Interrupt
Enable Parity Checking
Target Mode
Block Mode DMA

TARGET COMMAND REGISTER(03)

7 6 5 4 3 2 1 0
HEBEEERE
| Assen 70
Assert /D
Assert MSG.

Assert REQ
Last Byte Sent (53C80)

SELECT ENABLE REGISTER (04)
7 6 5 4 3 2 1 0

LT

DB7 ... DBO

START DMA SEND (05)
7 6 5 4 3 2 1 0

L X[ X[ x] x| x| x ] x]

START DMA TARGET RECEIVE (06)
2 1 0

SO

START DMA INITIATOR RECEIVE (07)

[x o[ x [ [ x x|

NOTE: X = DON'T CARE
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