




























































































LINE# LOC CODE LINE 

00274 C390 09 40 ORA �#�~�0�1�0�0�0�0�0�0� SET TARGET MODE MASK 
tZI0275 C392 8D 02 DE STA S5380+2 SET TARGET MODE BIT 
00276 C395 AD 08 DE LOA 110 GET TARGET 10 
00277 C3'38 80 04 DE STA S5380+4 STORE IN SELECT ENABLE REG. 
00278 C39B AD 05 DE: LOOK LOA S5380+5 SAMPLE BUS&STATUS REG. 
00279 C.39E 29 10 AND �#�~�0�0�0�1�0�0�1�2�1�0� LOOK FOR INT REQ 
0028e, C3A0 FtZI F9 BEQ LOOK KEEP WAITING 
0121281 C3A2 
00282 C3A2 
00283 C3A2 CHECK FOR MORE THAN TWO 10'8 ACTIVE 
0tZI284 C3A2 
00285 C3A2 AD 00 DC LDA S5380+0 READ SCSI OATA BUS 
00286 C3A5 A2 09 LDX #$09 SHIFT COUNT 
00287 C3A7 A0 0121 LDY #$0121 INITIALIZE BIT COUNT 
1210288 C3A9 AIZ, 00 DE UP LSR SHIFT BIT INTO CARRY BIT 
00289 C3AC CA DEX DECR. SHIFT COUNT 
tZI0290 C3AD F0 05 BEQ OUT IF ZERO, DONE COUNTING 
0121291 C3AF 90 Fa BCC UP IF CARRY NOT SET, DO NEXT 
1210292 C3Bl C8 INY IF CARRY SET BUMP BIT CNT 
00293 C3B2 B0 F5 BCS UP GET NEXT BIT 
00294 C3B4 38 OUT SEC SET CARRY BIT 
00295 C3B5 98 TVA PUT Y IN ACCUM 
00296 C3B6 E9 1113 sac #$03 SUBTRACT 3 FROM BIT COUNT 
00297 C3B8 30 06 BMI CI IF IVI INUS, OK 
00298 C3BA AD 07 DE LOA 85380+7 "'OT MINUS, RESET IRQ. 
00299 C3BD 4C 9B C3 J'MP LOOK WAIT FOR GOOD SELECTION 
0030121 C3C0 
00301 C3C0 CHECK INTERRUPT 
00302 C3C0 
00303 C3C0 AD 05 DE CI LDA S538121+5 SAJYlP,-E AGAIN 
00304 C3C3 29 20 AND �#�~�1�Z�I�0�1�1�Z�1�0�1�2�1�1�Z�1�1�Z�1� MASK PARITY BIT 
00305 C3C5 F0 82 BEQ EPRTY PARITY SELECTION ERROR 
1210306 C3C7 AD 04 DE LDA S5380+4 GET CURRENT SCSI BUS ST. 
�0�0�:�~�0�7� C3CA 29 02 AND #1-00tZ1eltZl010 CHECt{ SEL 
0031218 C3CC F0 BC BEQ FAIL IF NOT SET, FAILURE 
00309 C3CE A9 08 LOA #1-0000100121 SET BSY MASK 
012131121 C3D0 8D 01 DE srA S5380+1 SET BSY SEL COMPLi::':-:E 
00311 C3D3 80 01 C0 STA ICRVAL , RETAIN ICR VALUE 
00312 C3DE, AD 07 DE LOA 8538121+'] RESET INTERRUPT 
1210313 C3D9 4C 2D C4 JMP RES 
00314 C3DC 
00315 C3DC PHASE MISMATCH CONDITION 
�1�2�1�0�~�3�1�E�,� C3DC 
00317 C3DC AE 06 CtZI PHSMM LDX PHSIDX LOAD X WITH PHASE POINTER 
00318 C3DF AD 1214 DE LDA S5380+4 LOAD CURRENT SCSI BUS STATUS 
00319 C3E2 29 1C AND #1-1210011100 MASK AL.L BUT PHASE BlOCS 
1210320 C3E4 DO 07 C0 CMP XPTPHS, X COMPARE TO XPTED PHASE 
00321 C3E7 F0 03 BEQ PHSMTH YES, PHASE MATCHES 
00322 C3E9 4C B4 C4 JMP DP ELSE, DIFFERENT PHASE 
1210323 C3EC 
00324 C3EC PHASE MATCHES EXPECTED PHASE 
1210325 C3EC 
0121326 C3EC 4C B4 C4 PHSMTH LSR SHIFT TO TCR REG. FORMAT 
00327 C3EF 4C 84 C4 LSR 
00328 C3F2 8D 03 DE STA 8538121+3 STORE IN TCt1 
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121121329 C3F5 AD 07 DE LDA S5380+7 RESET INTERRUPT 
00330 C3F8 A9 18 LDA #/YIESSO LOAD MESSOUT VALUE 
00331 C3FA DD 07 C0 CMP XPTPHS,X WAS PHASE MATCh MESS. OUT 
00332 C3FD DI2I 0B BNE GMR IF NOT MESS. OUT, CONTINUE 
1210333 C3FF 
00334 C3FF MESSAGE OUT, RESET ATN 
0121335 C3FF 
0121336 C3FF AD 1211 CI2I LOA ICRVAL. GET INITIATOR CiYlD. REG 
00337 C402 29 FD AND :j:fY-l111111211 MASK OFF ATN 
0121338 C404 8D 01 DE STA 85380+1 TURN OFF ATN 
00339 C407 8D 1211 C0 5TA ICRVAL UPDATE rCR VALUE 
00340 C40A AD 02 DE GMR LDA 8538121+2 GET IYIODE REG 
00341 C40D 1219 121 0

-' Co ORA #Y-00000121 1 121 SET DMA MODE BIT 
0121342 C40F EJD 1212 DE STA S5380+2 STORE IN TCR 
121121343 C412 AD 03 DE LDA S5380+3 GET PHASE AGf~ IN 
00344 C415 29 1211 AND #Y-12I1210000 121 1 SET I/O MASK 
0121345 C417 F0 I2IB BEQ IDMAO IF ZEF"<O, DMA OUTPUT 
0121346 C419 
00347 C419 INITIATOR DMA INPUT 
0121348 C419 ; 
00349 C419 80 1217 DE IDMAI STA 85380+7 START INIT. Rev. 
00350 C41C A0 1210 LDY #121121 INITIALIZE Y 
1210351 C41E 2121 FE C4 JSR DMAIN PERFORfYI DMA INPUT 
00352 C421 4C 20 C3 JMP NXT PREPAF<E FOR NEXT PHf~SE 

121121353 C424 
1210354 C42'+ INITIATOR DMA OUTPUT 
00355 C424 ; 
0121356 C424 20 27 C5 IDMAO JSR DfYlAOUT PERFORM DMA OUTPUT 
00357 C42-' 80 0C DE STA SOMA EXTHA wRITE FOR ACK TO GO OFF 
0121358 C42A 4C 20 C3 JMP NXT PREPARE FOR NEXT PHASE 
00359 C42D 
0121360 C42D TARGET OPERATION 
00361 C42D 
00362 C42D AD 02 DE RES LOA S5380+2 ; GET MODE REGISTER 
0121363 C43121 09 02 ORA *Y-12I1210121121010;OR IN DIYIA MODE BIT 
00364 C432 80 02 DE 8TA S538121+2 SET DMA MODE BIT 
00365 C435 AE 06 C0 LDX PHSIDX ; LOAD X W/PHASE INDEX 
00366 C438 BD 1218 C0 LDA XPTPHS+l,X; GET PHASE COUNT 
1210367 C43B 8D 25 C0 STA COUNT ; STOF<E IN PHASE COUNT BYTE 
00368 C43E BD 1219 C0 LDA XPTPHS+2,X; GET COUNT MULTIPLIER 
00369 C441 80 26 C0 STA XCNT STORE IN !VIULTIPLIER 
00370 C444 
0121371 C444 AD 05 DE LDA S5380+5 GET BUS & STATUS REG. 
00372 C447 29 02 AND #Y-12I001210010 !VI AS 1-< ATN BIT 
00373 C449 D0 40 BNE MESSOT ATN ACTIVE DO MESS OUT PHASE 
0121374 C44B AE 06 C0 LDX PHSIDX GET CURRENT PHASE INDEX 
0121375 C44E A9 80 LOA #DISCON GET DISCONNECTED VALUE 
00376 C450 DO 07 C0 CMP XPTPHS, X COMPAF<E W/PHASE VALUE 
0121377 C453 F0 3B BEQ DISCTO IF =, TIME TO 01 SCONNEC"i

O 

00378 C455 BD 1217 C0 LDA XPTPHS,X GET PHASE 
00379 C458 BD 07 C0 LSR SHIFT TO TCR FORMAT 
0038121 C45B BD 1217 CI2I LSR 
00381 C45E 80 1213 DE STA S538121+3 STORE I i\f TARGET COIYlMAND REG. 
1210382 C461 29 01 AND #~000t210001 SAVE liD BIT 
00383 C463 FI2I 1D BEQ TOMAO IF ZERO, OMA OUTPUT 
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00384 C465 
00385 C465 TARGET DMA INPUT 
00385 C465 
00387 C465 BD 06 DE TDMAI STA 85380+6 START Di'l1A TARGET f<CV 
003BB C46B A0 01 L.OY '1+01 SET Y TO ONE,SO 1\10 EXTRA i~EQ 

00389 C46A 20 FE C4 JSR DMAIN PERFORtr1 DMA II\j~'UT 

00390 C46D 
00391 C46D HANDLE LAST BYTE TO PREVENT EXTRA Rt::G! 
00392 C46D ; 
00393 C46D 2C 05 DE LBTDRG! BIT 85380+5 LDOK FOR ORQ 
00394 C470 50 FB ave LSTDRQ LOO~' TILL ON 
00395 C472 AD 02 DE LDA S5:380+2 Gt::T MODE f<E13 • 
00396 C475 29 FD AND ~1-1111il01 MASK DiYIH I'H:JDE BIT 
003'37 C477 SD 02 DE BTA S5:381Zl+~: RESET Di'l1~l !YlODE BIT 
00398 C47A AD !ZIC DE LOA SDfYlA Gf::.T L.Ht3T BYTE F ::<'UiVl CHIi=-) 

00399 C470 91 FB STA (BPNTR),Y EITORE L.AST EW";''E 

00400 C47F 4C 2D C4 JI"IP RES DO NI:::XT PHf:),S!::~ 

00401 C4B2 
00402 C482 TARGET DIY/A OUTPUT 
00403 C482 ; 
00404 C482 20 27 C5 TOtr1AO JSR DMAOUT PERFOf;:M DIYlA OUT .:'LJT 
00405 C485 AD 02 DE LDA S5:380+2 GET Df(iA fYiCIDE 
00406 C488 29 FD AND #1-11111101 MASK DMH MiJDE BIT 
00407 C48A 8D 02 DE ST'A 85380+2 RESET D!"'IA f't',OD:::: BIT 
00408 C480 4C 20 C4 JMP RE.S DO NEXT PI-lASE 
00409 C490 
00410 C490 TARGET DISCONNECT 
00411 C490 
00412 C490 A9 1210 DISCTD LOA #00 LOAD ACCUM wi Zr::RO 
00413 C492 SO 01 DE s'rA S5380+1 RESET B;:;Y & DTHER 81 GN(=~LS 
00414 C495 A9 02 LOA #OISCNT DISCONNECTED STATUS 
00415 C497 60 RTS REYuRN "1·0 C~~LLING PRGM 
00416 C49B 
00417 C498 MESSOUT PHASE (TARGET) 
00418 C498 
00419 C49B A9 18 MESSOT LOA #tr1ESSO GET VALUE OF fYlESSi=lGE OUT 
00420 C49A A9 18 DE LSR SHIFT TO TCR FORIYIAT 

00421 C49D A9 18 DE LSR 
00422 C4A0 80 03 DE 8TA 85380+3 fYiESSOUT P:-lASE 
00423 C4A3 A9 01 LOA #1 LOAD MULTPLIER/COUNTER VAi....uE 
00424 C4A5 CA DEX MOVE j:.:'OINTER 
00425 C4A6 90 07 C0 STA XPTPHS.,X STORE MULT I t='L I =: r"< 

00426 C4A9 CA DEX MOVE POINTER TO CDUI\tT .VALuE 
00427 C4AA 90 07 C0 8TA XPTPHS, X STORE COUNT 
00428 C4AD CA OEX MOVE TO PH~~SE 

00429 C4AE 8E 06 C0 STX PHSIDX UPDATE I'rl[lVED PH~~St::: INDE.X 
00430 C4Bl 4C 82 C4 JMP TDMAO DO DMA OwT 
00431 C4B4 
00432 C4B4 DIFFERENT PHASE 
00433 C4B4 ; 
00434 C4B4 A9 lC DP LOA #MESSI LOAD VALUE OF MESSAGE !i"\I P~1ASi:. 

00435 C4B6 DO 07 C0 CMP XPTPHS, X IS THIS A MESSAGE IN ;:::'hASE 
00436 C4B9 F0 03 BEQ MESSIN IF=, READ MESSAGE 
00437 C4BB A9 07 LDA #DIFFPH LO:-=iD DIFFERENT PHASE ~;T • 
00438 C4BO 60 RTS RETN W/UNEXPECTED PHASE S"!"ATUS 
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00439 C4BE 
00440 C4BE MESSAGE IN PHASE 
1210441 C4~E 
00442 C4BE 60 07 CtZI MESSIN LSR SI-HFT TO TeR FORMAT 
00443 C4Cl 60 1217 C0 LSR 
00444 C4C4 80 1213 DE 8TA S5380+3 LOAD TCR 
00445 C4C7 AD 1217 DE LOA 85380+7 RESET INT. 
00446 C4CA AD 1214 DE POLL LDA S538121+4 READ CURRENT BUS STATUS 
0121447 C4CD 2'3 2121 AND #~121121100000 LOOI-'~ FOR REG! • 
0121448 C4CF F0 F9 BEQ POLL IF ZERO, NO REQ. 
121121449 C401 AD 01 CI2I LOA ICRVAL GET CURHENT ICR V(4LUE 
0045121 C4D4 09 1121 ORA #'1.121121121112112100 OR IN ASSERT ACK 
00451 C4D6 80 01 DE 8TA 85380+1 ASSERT ACK 
00452 C4D9 80 1211 C0 STA ICRVAL UPDATE I Cf~ 
0121453 C4DC AD 1214 DE STILON LOA S538121+4 READ CUF~RENT BUB STATUS 
00454 C40F 29 20 AND #'1.12101001211210 LOOK FOR NOT f<EG! 
0121455 C4El 00 F9 BNE STILON IF NOT ZERO, S-U LL ON 
0121456 C4E3 A9 1210 LOA #CMDCPL LOAD COMMAND COMPLETE 
1210457 C4E5 
00458 C4E5 LEAVE ACK ACTIVE SO MESSAGE CAN BE REJECTED 
0121459 C4E5 
00460 C4E5 CD 06 DE CMP 85380+6 COMj:.:'ARE W/MESSA6E 
00461 C4E8 00 1211::: BNE OIFMES IF NOT C!'r1D COMPLTE, OIFf". 
00462 C4EA AD 01 C0 LDA ICRVAL GET ICR VAL 
00453 C4ED 29 EF AND #~1111211111 MASK ACIO{ BIT 
00464 C4EF 8D 01 DE STA 8538121+1 RESET ACt< 
00465 C4F2 80 01 C0 8TA ICRVAL UPDATE ICR 
00465 C4F5 4C 20 C3 JMP NXT GO TO NEXT PHASE 
1210467 C4F8 
00468 C4F8 NOT MESSAGE COMPLETE, RETURN FOR EVALUATION 
1210469 C4F8 ; 
0047121 C4F8 AE 1216 DE DIFMES LOX S5380+6 GET MESSAGE VALUE 
121121471 C4FB A9 1216 LOA #MESSAG LOAD MESSAGE RETN STATUS 
0121472 C4FD 60 RTS RETURN FOR IYIESSAGE EVALUATION 
00473 C4FE 
121121474 C4FE 
00475 C4FE DMA INPUT 
00476 C4FE ; 
00477 C4FE A9 1210 DMAIN LOA #1210 ZERO ACCUM. 
1210478 C500 AA TAX ZERO X 
0121479 C51211 
0121480 C501 RESET ASSERT DATA BUS 
0121481 C501 
0121482 C51211 AD 01 C0 LOA ICRVAL GET ICR VALUE 
1210483 C504 29 FE AND #'1.11111110 MASK ASSERT DAT~~ BUS 
0121484 C506 8D 1211 DE 8TA 85380+1 RESET ASSERT DATA BUS BIT 
00485 C5tZ19 8D 01 CI2I STA ICRVAL UPDATE ICR 
0121486 C50C 
00487 C50C WAIT FOR DRQ 
<00488 C50C ; 
0121489 C50C 2C 05 DE REPTi BIT S538121+5 TEST FOR DRQ 
1210490 C50F 5121 FB BVC REPT1 IF NOT THERE, LOOP 
0121491 C5i1 ; 
00492 C511 AD 0C DE GOl LDA SDMA READ DMA PORT 
00493 C514 91 FB STA (BPNTR),Y 8TORE OAT':') 11\1 BUFFER 
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121121494 C516 C8 INY INCR. POINTER 
121121495 C517 CC 25 C0 CPY COUNT DONE? 
0121496 C51A DI2I FI2I BNE REPT1 IF NOT ZERO, REPEAT 
121121497 C51C E8 INX ZERO, CHECK MULTIPLIER 
121121498 C51D EC 26 CI2I CPX XCNT COMPARE X WITH MULTIPLIER 
121121499 C520 F0 32 BEQ NXTPH8 IF EQUAL, COUNT DONE 
012150121 C522 E6 Fe BUMP INC BPNTR+1 GREATER THAN 256 BYTES BUMP MSB 
0051211 C524 4C 11 C5 JMP GOl GET MORE BYTES 
00502 C527 
12112151213 C527 DMA OUTPUT 
012151214 C527 ; 
012151215 C527 A9 1211 OMAOUT LOA #r.tZI121121001211211 SET IYiASK 
121121506 C529 00 1211 C0 ORA ICRVAL OR WITH ICR VALUE 
0121507 C52C 80 1211 DE: 8TA 55380+1 SET ASSERT Dt=lTA BUS BIT 
12112151218 C52F 80 1211 C0 8TA ICRVAL UPDATE ICR VALUE 
00509 C532 80 1215 DE STA 55380+5 START DMA INIT SEND 
12112151121 C535 
0121511 C535 LOOK FOR OMA REQ (DRQ) 
1210512 C535 
00513 C535 A9 00 LDA #00 ZERO ACCUM 
00514 C53-' A8 TAY ZERO Y 
0121515 C538 AA TAX ZERO X 
1210516 C539 2C 1215 DE REPT BIT 85380+5 SAMPLE DRQ 
00517 C53C 5121 FB BVC REPT IF NOT SET, f<EPEAT 
121121518 C53E B1 FB GO LDA (BPNTR),Y ; GET BYTE FROM BLOCK 
121121519 C54121 8D 0C DE: STA SOMA WRITE BYTE TO CHIP 
12112152121 C543 C8 INY INC Y POINTER 
0121521 C544 CC 25 CI2I CPY COUNT COMPARE WITH BYTE CNT 
121121522 C547 D0 F0 BNE REPT IF Y NOT EQ. SEND MORE 
0121523 C549 E8 INX IF EQUAL INCR. X 
121121524 C54A EC 26 C0 CPX XCNT COMPAF~E WI MULTIPLIER 
00525 C54D F0 05 BEQ NXTPHS IF EQ, NEXT PHASE 
121121526 C54F E6 FC INC BPNTR+l MORE THAN 256 BLIMP f'IISB 
0121527 C551 4C 3E C5 JMP GO SEND MORE DATA 
121121528 C554 
121121529 C554 NEXT PHASE 
121053121 C554 ; 
121121531 C554 EE 1216 CI2I NXTPHS INC PHSIDX PHASE POINTER INDEX +3 
1210532 C557 EE 06 C0 INC PHSIDX 
0121533 C55A EE 06 CI2I INC PHSIDX 
0121534 C55D 60 RTS RETN TO INIT OR TRGT OPERa 
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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. 

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 110 (pin 20), 
CI D (pin 21), MSG (pin 22) and REQ (pin 23). The use of the DIFFERENTIAL ENABLE bit (bit 5) in 

the Initiator Command Register reflects the only 

Pin SIGNAL NAME 

2 SINGLEND 

36 

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

DESCRIPTION 

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. 

PIN #16 
PIN #15 
PIN #19 

SINGLEND = 1 SINGLEND = 0 

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 110 are false. This signal is used to ena
ble the external transceivers to drive the data bus. 
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Pin 

14 

12 

48 

25 

24 

38 

SIGNAL NAME 

TGS 

IGS 

ARB 

BSYOUT 

SELOUT 

RSTOUT 

DO 
SINGLEND 

• 
• 

DBO 
DBP 
IGS 

GND 

TGS 

SELIN 

BSYIN 

ACK 

ATN 

C/D 

MSG 

REO 

SELOUT 

DESCRIPTION 

This signal is active when the T ARGETMODE bit and 
the DIFFERENTIAL ENABLE bit are true. It is used to 
enable the external transceivers to drive 1/0, CID, 
MSG, and REO. 

This signal is active when the TARGETMODE bit is 
false and the DIFFERENTIAL ENABLE bit is true. It is 
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 10 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. 

NCR 5381 PINOUT 



NCR 5381 Suggested Differential Pair Interface. 
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NOTE. All signals from the NCR 5381 except IGS, 
TGS, DBEN, and ARB have open collector outputs 
and require pull-ups. 
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AS. NCR S3C80 PRODUCT INFORMATION 

GENERAL: 

The NCR 53C80 CMOS SCSI 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. All CMOS 
devices are designed to prohibit a condition commonly 
referred to as 'latch-up'. When the high current 48 rna 
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. 
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Improved REal ACK Transition Times 

The NCR 53C80 has improved the response times of 
the REal 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 REal 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 (DRa). 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 pulse, the NCR 5380 
will assertACK without issuing a DMA request (DRa). 

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: 
(JJ 

I~ I~ ~ 

44 43 42 41 40 

RESET 7 39 DB2 

IRQ 8 38 DBl 

DRQ 9 37 DB0 

Ec5P 10 36 VSS 

DACK 11 NCR 35 DBP 

VSS 12 34 REa 

READY 13 53C80 33 ACK 

AD 14 32 1/0 

Al 15 31 VSS 

A2 16 30 CID 

os 17 29 MSG 

18 19 20 21 22 23 24 25 26 27 28 

I~ I~ f3 13 



OB71 48 OB61 

RSTI 2 47 OB51 

GNO 3 46 GNO 

BSYI 4 45 OB41 

SEll 5 44 OB31 

ATNI 6 43 OB21 

NC 7 42 NC 

RESETI 8 41 OB11 

IRO 9 40 OBOI 

ORO 10 39 GNO 

EOPI 11 NCR 38 OBPI 

OACKI 12 53C80 37 REO 

GNO 13 36 ACK 

REAOY 14 35 1/01 

AO 15 34 GNO 

A1 16 33 C/OI 

A2 17 32 MSGI 

NC 18 31 NC 

CSI 19 30 DO 

lOWI 20 29 01 

lORI 21 28 02 

07 22 27 03 

06 23 26 04 

05 24 25 VOO 
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A6. SCSI/PLUS * 

AMPRO Computers, Inc. is proposing a general 
enhancement to the SCSI specification which allows 
the bus to operate as either a single or multi-master 
high speed parallel bus, capable of accessing up to 64 

modules. This new bus structure is referred to as 
SCSI/ PLUS. The table below describes the types of 
devices that may now be added due to the enhanced 
SCSI specification. 

SCSI/PLUS 
DEVICE TYPES 

Operating System Processors 
and Co-processors 

Communication Servers 

Display Controllers 

System Resources 

Real World Interfaces 

EXAMPLES 

UNIX 
MS-DOS 
CP/M 
FORTH 
Lisp 
Prolog 

Modems 
Arcnet 
Ethernet 
SDLC 
Mainframe links 

Graphics 
Text 
Touch 

Printer Spooler 
Time-of-day clock 
Speech I/O 
Protocol Converter 
DBMS Processor 
Array Processor 

AID 
D/A 
AC & DC Control 

Examples of SCSI/ PLUS Devices 

* SCSI/ PLUS is a trademark 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, SCSI! 
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 
on the SCSI data bus, 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. 



READ 

A7. REGISTER REFERENCE CHART 

WRITE 

CURRENT SCSI DATA (00) 
7 6 5 432 o 

DB7 ... DBO 

INITIATOR COMMAND REGISTER 
(01) 

7 6 543 2 o 

Assert Data Bus 
Assert ATN 

Assert SEL 
Assert BSY 

Assert ACK 
Lost Arbitration 

Arbitration in Progress 
Assert RST 

MODE REGISTER (02) 
7 6 5 432 o 

Arbitration 
DMA Mode 

Monitor BSY 
Enabte EOI' interrupt 

Enable Parity Interrupt 
Enable Parity Checking 

Target Mode 
Block Mode DMA 

TARGET COMMAND REGISTER (03) 
76543210 

Last Byte Sent (53C80) 

CURRENT SCSI BUS STATUS (04) 
7 6 543 2 0 

I _DBP 
_ SEL 

C/D I/O 
_ MSG 
REO 

_BSY 
RST 

BUS & STATUS REGISTER (05) 
76543210 

Interrupt Request 
Parity Error 

DMA Request 
End of DMA 

INPUT DATA REGISTER (06) 
76543210 

I I 

RESET PARITY/INTERRUPT (07) 
76543210 

[XlXIXIXIXIX IxlX I 
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OUTPUT DATA REGISTER (00) 
76543210 

DB0 

INITIATOR COMMAND REGISTER 
(01) 

7 6 5 432 o 

Assert ATN 
Assert SEL 

Assert BSY 
Assert ACK 

Differential Enable (NCR 5381) 
Test Mode 

Assert RST 

MODE REGISTER (02) 
7 6 5 4 3 2 o 

Enable EOP interrupt 
Enable Parity Interrupt 

Enable Parity Checking 
Target Mode 

Block Mode DMA 

Assert REO 
Last Byte Sent (53C80) 

SELECT ENABLE REGISTER (04) 
76543210 

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

I xl xl xl X I xl X I X X 

START DMA TARGET RECEIVE (06) 
76543210 

I xl xl xl X I X I X I X I X I 

START DMA INITIATOR RECEIVE (07) 

I xlxlxlxlxlxlx Ix I 
NOTE: X = DON'T CARE 
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