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1 | MPgpa97 11780 UNIBUS ADAPTOR ASSY (DW78#)
B=-TC=-DW78@—~F~-1 11780 UNIBUS ADAPTOR ASSY (DW78§£) A-WT-7013626-0 AWT REV., STATUS E
E-UA-DW788-g-¢ 11780 UNIBUS ADAPTOR ASSY (DW78¢)
A-PL-DW788-F-@ 11780 UNIBUS ADAPTOR ASSY (DW78§)
B=MD~7418902~0-0 PLATE STUD
B-MD-=7418903-0-0 "U" BAR
B=MD=-7419084-0-0 PLATE, HOLDING 4 | B-DD-H71gg8-¢ POWER SUPPLY (H71@8) E/M]
B-MD-7419485-0-0 COVER, BUS BAR
| D=1C~-11780~-0-1 11780 SYSTEM POWER DIAGRAM
D-IC-11780-0-2 11780 SYSTEM INTERCONNECT DIAGRAM
D-IC~11780-0-3 11780 SUB SYSTEM INTERCONNECT
D-MU-DW78@=@-2 | DULE UTILIZATION (UBA) 5 | B-DD-M827¢-8 U.s.I. E/M;
D-IA-7014249~0-0 CABLE, POWER (BLACK)
D-IA-7014530-0-0 CABLE, POWER (RED)
D=-IA-7014212-0-0 CABLE, AC, DC LO
C-MD-7419457-0-0 COVER, U.B.A. BACKPLANE
D-IA-1700087-00 CABLE, COAX RIBBON 6 B-DD-M8271-¢ U.C.B. E/M
C-1A-7013622-0-0 CABLE. UNIBUS (BCO5L)
D-1A-7Q014213-0K CABLE, OQVER TEMP
7 B-DD-M8272-0 U.M.D. E/
2 E-IA-7013712-0-0 CARD CAGE (UBA) M
C-MD-7417930-0-0 MOUNTING BAR VERTICAL M
C=MD-7417966-0~0 BRACKET BOTTOM REAR M|| 8 | B-DD-M8273-8 U.A.I. E/M
B=-MD-7417963-0-0 BRACKET CARD GUIDE M
C-MD-7417967-0-0 BRACKET BOTTOM CARD GUIDE M
C-MD=7417964-0=0 BRACKET TOP CARD GUIDE M
C=-MD=-7417942-0-0 HANDLE M
C-MD-7417965-0-0 BRACKET TOP REAR M |1 9 | B-DD~-M9g844-4 U.B.T. /M
C=-MD-7418194-0-~0 STIFFENER M| -
C-MD=-7418181-0-0 STIFFENER, CORNER M
10| B-DD-M9g42-@ U.P.C. E/M
3 E-IA-7013626~0-0 BACKPLANE ASSY (UBA) E/M
E-MD-5012979-0-0 BOARD, DRILL AND ETCH M
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D-PS-1214348-0-0 BUS BAR M il 1l D-IA-7014103-0-0 BLANK MODULE ASSY M
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K-WL-7013626~0-1 WIRE LIST (UBA) E
TYPE: E  ELECTRICAL ' TITLE SIZE |CODE REV

M MECHANICAL
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SHEET Al

OF A2

LINE ITEM DOCUMENT NUMRER FART NUMEER DESCRIFTION 00 AA AR

i 1 E-IA-7013712-0-0 7013712-00 CARD CAGE MBA/URA 1 1 1

2 2 E-IA-70134626-0-0 7013626-00 BACKFLANE ASSY (UBRA) 1 1 1

3 3 E-UA-H?100-0-0 H7100-A 11780 500 WATT SUPFLYS 5V 100A»1 0 1 4]

4 4 E-UA-HZ7100~0-0 H7100-k 117680 S00-WATT SUPPLYS! SV 100A»2 0 0 1

5 S D-UA-MB270-0-0 MB270-~00 YSI SKI INTERFACE 1 1 i

é 6 E~-UA-MB271-0-0 M8271-00 YMD UNIRUS MAF AND DATA FATH il 1 1

7 7 D-UA-MB272-0-0 MB272--00 UNIRUS ADAFTER ADLRESS 1 i i

8 8 E-UA-MB273-0-0 M8273-00 UNIRUS ADAFTER CONTROL 1 1 1

9 9 n—un~n9044~p~o MP044-00 URA UNIRUS TERMINAL 1 1 1

L0 10 D-UA-MP042~0-0 MP042-00 UNIRUS FADDLE CARD 1 1 i

11 11 D-IA-7014103-0~0 7014103-00 ELANK MODULE AGSY 2 2 2

12 12 R~MD-7418902~0~0 7418902--00 STUDR PLATE BUS EBAR ADAFTER 2 2 2

13 13 B-MD-7418903-0-0 7418903-00 U-HAR 1 1 1

14 14  E-MD=74190684-0-0 741908400 FLATEs HOLDING 2 2 2

15 15  E-MD-7419485-0~0 7419485-00 COVERy» BUS BAR MEMORY 1 1 i

14 16 ! 1212405-00 CARD GUIDE»NYLON 6 4 6

17 17 , 121240%-01 CARD GUIDE»NYLON 6 & 6

18 18 1211630~-00 CARD GUIDE 2 ) o

19 19 004661000 NUT AP y  10-32 X7/16AF RFEL 8 8 8

20 20 FO06585-~00 NUT»KEP r 10-32X 3/8 AF 8 8 8

21 21 00803201 SCREWSPANSFHIL  4-40X  3/16 85 4 4 4

22 22 900865500 WASHERy FLATy 312 0.D. X .125 1 4 4 4

23 23 P006043~-01 SCREWyFAN PHIL  §-32X1 545 4 é 6

24 24 2004666000 WASHERs FLAT, .37% 0.0. X 187 I 6 & 6

25 25 Y006563-00 NUTREP ’ §-32 X11/32aF é é é

26 246 YO06073-01 SCREWsPANSFHIL 10-32X 172 §S5 10 10 10

27 27 QO079046-00 WASHERy LOCK 5.8, #10 10 10 10

28 28 D-IC-11780-0~3 11780 sua SYSTEM INTERCONNECT REF REF REF

29 29 D-10-11780~0~-2 11780 SYSTEM INTERCONNECT DIACKRA REF REF REF

30 30 D-IC-11780-0-1 11780 HY STEM FOWER DIAGRAM REF REF REF
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AUTOMATED RY FRTLST.3F(44) FARTS LIST SHEET A2 OF A2
QUANTITY FER VARIATION

ILINE ITEM DOCUMENT NUMBER FART NUMERER DESCRIFTION : 00 AA AR
31 31 L-MU-IW780-0-2 IW780 MODNULE UTILIZATION REF REF REF
32 32 3613281-03 LAREL yADHESIVE RACK FOR EBA11-K 2 2 2
33 33 C-MD-7419457-0-0 7419457~-00 COVERy U.R.A. BACKFLANE 1 1 1
34 34 1700087-00 CABLEsRIERONs20 COND, ASSY FLAT 6 b é
35 35 : 7013622-00 UNIEUS CARLE 3 3 3
34 36 D[-IA-7014249-0-0 7014249-14 FOWER CAERLEy ERLACK 2 2 2
37 37 D-IA-7014530-0-0 701453014 CABLE FCWER RED 2 2 2
3R 8 InI~-IA-7014212-0-0 7014212-0H CABLE ACyDCsLOW 1 0 0
39 39 1214314-00 CONN 2F0S JUMFER 8 8 8
- 40 40 3615087-02 LAREL » "DANGER-HIGH CURRENT" 1 1 1
41 41 7014213-0K CAR OVER TEMF 0 1 1
42 42 2009464200 SCREWyFANsFHIL ySEMS 8-32X .25 L 4 5 ]
a3 43 3614748-00 LAREL yATIHESIVE ERACK FOR LW770 1 1 1
44 44 D-IA-7014212-0-0 7014212-0M CARLE AC»DICyLOW ¢ 1 1
45 45 D-UA-M2014-0-0 M2014-00 AIAFTOR ROARD 0 1 1
44 46 D-CS-MP302-0-1 UNIERUS TERMINATOR 0 1 1
47 47 D-ADL-7014246-0-0 701424615 INTERNAL UNIERUS CARLE ASSY. [4) 1 1
|
!, 1 | I I ITITLE | ! ISIZEICODE! DOCUMENT NUMBER i REV !
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58I TAG <2:9> UNIBUS
SBI ID <9:9> i RECV D 15 : PP >————ite | CONTROL
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. 7S cv AND UNIBUS A</7:20)
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ENCODE . : v8A > BUS INIT
|  BUS BG <7:4>
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) UBA FAILED MAP ENTRY REGISTER (FMER) ADDRESS = 200XY0/0
UBA CONFIGURATION REGISTER (UBA CNFGR)  ADDRESS = 200XY OOO (oR) 200XY 0/8
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S8I PARITY F FRULT —F-T L J . J
SBI WRITE SEQ FAULT _T
” . PDAPTER CODE
7 IEX:EC?ED REﬁDEDﬂrﬁ Fnu;r - FAILED MAP REG BER
NTERLOCK 7‘_;:'”5”55 AdL UNIBUS INITIALIZATION COMPLETE ' (p— /&
MULTIPLE NSMITTER FALLT —! UNIBUS POWER DOWN vaA @ B o
TRANSMIT FRULT — UNIBUS INIT ASSERTED uBR I @ 1+
RDRPTER POWER DOWN UBR 2 1t @
ACAPTER POWER UP UBE 3 1 -
UBA FAILED UNIBUS ADDRESS REG (FUBAR)  ADDRESS = 200 XY O/
(oRr) 200XYO/C
*
UBA CONTROL REGISTER (UBACR) RDORESS = 200X Y QO% 31 3¢ 29 28|27 26 25 29]23 22 2t 20|19 18 17 10|15 1% 3 2| 1@ S 8|7 65 4|3 2 4 @
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MRD 3 CONFIGURATION REG INTERRUPT ENABLE
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BOAPTER INIT *
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3 L g B
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31 30 29 28|27 26 25 24|23 22 21 24|19 18 17 |15 14 I3 2|1 1B 9 8|7 & 5 413 2 | B
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M = PRAGE FRAME NUMBER (PFN)
F = BDPIS(,O)
* * %
ADDRESSING NOTE .
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SBL TO UBAR OR UNIBUS WRITES
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|wrire/mo0 WRITE 0ATA | AcK (UBA) | ACK (UBA) |

WRITE TO : [ pecooe Ao | Recv DATA |

USIR DCR STR8 # / L——
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o 20 I L_'(‘ mil
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® uwwrsus

URIH UB CA STRE H ;

URID UB WD STRB L ]

£

USIN UIP H [_\ )7
URIB MASTER LOGIC —> CLR UIP
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UcBH REQ EN M IN THE FOUR WORD REGISTER FILE
LOCATED ON THE UMD BORRD.
BUS S8I TR {
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/ RETURN DATA SEQUENCE STARTING IN
} MICRO STATE 931 ON PAGE 9 OF THE
UCBE NO REQ M { MICRO FLOWS.
vesL OrE ¢ §
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UCBL DTE A H AND UCBL DTE B H V orea | ore 8
T 73 73
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7O [
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N >
UCBM EN RD RGD L 1’1 |
‘ <
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UcBM SEND TR H
UcBL REQ FF H
UCBE NO REQ H \\h} Y
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C
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= BDDRESS AND FUNC FROM UMD A ES
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UBA MICBO FLOW ORGANIZATION

ENTRY PoinTS ( FROM EXIT FOINT OF OTHER FLOW(S))

(PRGE 1)
(~vamE 1) =~

R0OM ADDRESS (0CTAL)

ABROWS INDICATE DIBECTION OF FLOW

MPC
commenTr Beox
WHAT THIS STATE
IS DoINe
MICRD STATE OPERATION Box BEANCH IN FLOW
MICBO OPELATION ( WHEN A BEANEH
WITHIN UB8A /S INVOLVED)
SEE: FoemAT OF OreE@ATION EXIT_POINT
(TO ENTRY POINT OF
BRANCH (CoNDiTion) TRRGET ANOTHER FLOW wiTH
ADDRESS [ SamME NAME ON PAGE
CONDITION = VALUE L Pt INDICATED)
@ (PAGE 1)
Mmec
mpPe (NEJT) CONDITION = VALUE 2 \17-",5 STATE ENTEPS HERE
NA
COMMENT (NAME 1)
MICBO STATE NEXT IF BRANCH
MmicRO STATE OPELATION CONDITION = VALUE 2

<«——— (N0 BEANCH /NUOLVED)
COMMENT

Womejr—zox T ——l PAcE]
| w18 cormment eerresents| Nar
; (wamez)
l A GENEEAL STATEMENT
MmPCA

ABOUT A SEQUENCE oF | |

’_‘WE_P_S' ] | CoMMENT
OPERAT/ON
MPC (NEXT) ‘l, I
COMMENT
OPERATION

l (PAGE /) PrcEs
‘@ mee —
\ [r—
(PAGE z;\ [TH:iS g7A7E enveRs Heee |

MEFPA PAGE 1

NOTE:! TUE UBA MICRD FLOWS SHOL ONLY THE FLOWS OF THE
CONTROL OPERATIONS. THE MICRO OPEZPATIONS OF THESE
FLOWS ACCOUNT FOR ALL THE ROM FIELDS OF THE (CONTEOL
STORE ROM IN SYMBOLIC NOMENCLATURE. THE UCB MICEO
SEQ GUIDE (MB271 PEINT SET) SHOWS ALL OF THE ROM FIELDS

AND THE VALUES REQUINED To PERFORM THE OFPERRTIOMS DESCHPIBED TN THESE FLows.

———‘ty rie0e

THE “OCTAL REPELESENTATION OF LICB CONTROL STORE”(mB8271 PRINT SET)
SHOWS THE ACTUAL VALUE OF THE CONTEOL STORE RoM
FOR EACH RoM ADDEESS.

FORMAT OF OPERATION BOX
l. MoOvE

DESTINATION €— SOURCE
2. VALUE OF A ROM FIELD

(WHEN OTHER THAN IDLE STATE AND NOT AFFECTED BY
OTHER OPERATIONS OF THIS STATE., USED FOR PREPARATION

FOB NEXT STATE OR TO LOCK OUT DMA ATTENTION FOR
THIS STATE)

BOM FIELD = VALUE :

3 BUs ASSERTION (FOE OTHER THAN A MOVE TO A PEGISTER)
8us «2- souece

4 LOAD OPA. VALUE OF OPA FIELDS WHEN OTHER THAN IDLE

STATE APE LISTED BELOW ‘“LoAD OPAY,
5. LOAD OPB: VALUE OF OPB FIELDS WHEN OTHEE THAN IDLE

STRTE ALE LISTED BELoW " LOAD OPB:”,

& CHANGE STATE: THE NEW VALUES OF BNE (BSTATE),BTE AND
BFNC ABE LiSTED BELOW "CHANGE STATE:". ONLY THE
VALUES CHANGED ABE LISTED, ALL OTHERS REMAIN
UNCHANGED.

7. CHANGE MASK: SETS AND CLEARS MASK BITS. ALL MASK

8ITS ARE CLEREED BY CLEAR MASK, MASK BITS ARE
SET INDIVIDUALLY OB IN PAIES AS INDICATED 8Y rHE
MASK Rom PATTERNW(UCB MICEO SEQ GUIDE) FORMAT—
MSK ROM «—— SMSK 3,2
SETS MASK BiTS 2 AND 3 (THESE ARE TwE BUFFER STATE
BITS OF THE DATA PATH REG.) ONLY THE 8iTS INDICATED
B8Y 8MSK ARBE CHANGED, ALL OTHER BiTS BEMAIN
UNCHANGED.

NOTRTION FOR DP £AM AcCcEgs
(REFER To UCB PRINTS - DP RAM ORSANIZATION]

SYTE Posirions
SHOWN BY ¥ BEWOW

DPA (FunNeTION 6P B38)O), 1], 21, 82

HORIZONTAL POSITION ——/I

DETERMINED BY DSS

VEBTICAL POSITION
DETEEMINED 84
LAD FoR BYTE R/, 2
HAD FOR BYTE 3

— LARD — HAD
03(/3]|23|33
02| /2 |22 |32X%
ol 11# 214 31
ool 0 [20]a0

B =N

& 2 3 — AuTE

IDLE STRATE Rom FIELDS

CFD =NO OP tAD= @

¢FS " No oP FRS = ADPT WD

CF8= NO OP MAS = Bus AD

CFA = NO OP M3 MAP HI

D3S = NO SHIFT 83S = BDP NUM

omS =D (FROM MAP)
(UMDA FILE) | BeG

NAD = ¢ BES_}= NO BEQNCH

FUNCTIONS OF OPA-OPSB

OPA-*BUS IB CONTROL AT TI-T2 TIME,
* S8BT TRANSMIT FUNCTION
(0P CODE oN UCB MICED SEQ
GUIDE )
*DP MUK ENABLE
COUNTER INCEEMENT CONTROL

IDLE STATE OF OPA (IDLEA)
OP CODE = @ (No SBI OPERATION)
Mic STRTE= @
DP MUX DISRBLE = @ (ENABLED)

I8 EN= @ (Bu3 I8 DISRBLED DUBING TIME TI-T2 )
ENTR INC= | (ENABLED)

OPB—*BUS AD CONTEOL IDLE STATE oF or8 (/DLES)

«MAP DATA ENRBLE AND UCBN AD mux
AND UCEF BOP No. TwV SeceeTsS

8US AD = ADD HLD (UN/BUS ADDRESS)
CNTE 9EL, MAP DATA DISABLE (MDS) = &

(mMAP DATA ENABLED

UCB AD MUX SELECTS
DATA PATH REG CONTENS
(MRIE AND STRTE 81TS))

( MICRO FLOW FORMAT AND ORGANIZATION)

OAN. L C /LD |/042-T] FIAST USiD OR

CHK i) | YAX | 178¢

iglijtimt

ENG, >, s
PROL E / | 7% 73

D
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[ e —— D FO{DW780-0 -5
SMEET | OF 27 |DuT. | R I L
8 7 6 5 3 4 ] 3 2 ] 1



ADCLR FORCES THE ADDRESS OF THE ADCLR ROUTINE.

oA (1

_Id]i—*blow 780-¢-51 | 1

w»

I

-0-08ZMA[4q] |
8 7 6 I 5 l 4 ’ 3 I | AYg [ g %18*9 i 130 ’9& 2 ]
LTS WV&MWA?MS’!C‘“TOQ P(l(!'d_'g‘(:: (M”)
SMALL NOT 86 REPRODUCED OR COMED OR USED N WHOLE
OR IN PART AS THE BASIS FOR THE MANLFACTURE OR SALE
OF ITEMS w-énn WRITTEN PERMISSION, DMA ATT
COPYRIGHT € /7 ) ) DIGITAL EQUISMENT CORRORATION™
TUMP ON HARDWARE OMA DEcopE MUY (UcBA.)
THE HARDWARE SELECTS THE MUX INPUT
(*/8,C,D) BASED OMTHE FLOW IV UCB PRINT SET (UBA UCB IR DECODE)
Y/ THE IURUT SELECTED 1S SHOWN 1N THE ROUTINE Y
DESIGNATION (DMA A, DMA B, DMA L, DMA D,) PFRO
ALL PAGES 1 RLUD
READ DATA RETURNED
ioLe e __
UMIBUS TO SBY READ  go o wa‘b Bl READ 70 “: FROM PREFETC W
SR ooP BUFFER DATA PATH
™ “umiges ~ 71 | (DATI) ] WITHOUT ByTE )
| g‘;‘t?c?;og’;: I | Bop conmains oATA! GFST ¢
[ | 1 | UNIBUS TO SBI WRITE o= —————
PATH 1 DMA DI (2'3‘9) | oari_syreses )
IDLE STATE OF MICRO | DATI, DATI® ooP oma cg> M
CONTROLLER. WAIT | DATC, DATOB | MEM ADDRESS WITH SYTE oFsT bar16)
FOR ATTENTION FROM - - 7/
HARDWARE AMD JUMP To UNIBUS TO SBI READ (vF1e) DAT! BYTES
8 2,3 faF 15)
ARDWARE D D
zunnsg:. EVELOPED START WITH READ DATA MA D2 _>'s6 MEM ADDRESS 21 (MF)
(UCB PRINT SET) PENDING Csa A«,-i ,») * SEE NoTE 4:
ASSERT M Ic ox (DCR BIT 27) UNIBUS TO SBY WRITE TMA D3 (g:s 18) DAT1 ByTES 45 DMACSS (MF/S) MEFE| .
HARDWARE BRANGH {PRICRTI DDP- SAME AS DMA 7 MEM A 22
RTINS o M ADDRESS us ATT U;'E:EAD_ (mMrF22)
ATTENTION ANOT ACTIVE RESPONSE TO UNIBUS D CR, SR, ot
CONTROL LOGIC ON UAS FMER, FUBAR
S8/ 7o UBA D,:?Miyrfi: &7 (”’2’3‘0
ODRESS
R TION
PRIGRITY g Gowesr) 7 ATT FuneTIo UNIBUS TO BDP To SBI :;s:::rmn usc ¢ ("};2") DPR READ (Vérzzz)
© “umeus READ ETURN @ REAR DAT)
(mF1) | READ To 1, (80P 's EMmPTY) & g
[T %4 BUFFER DATA
{ I RRUR SAD
i P;BHP(EI’QT’) I | UKIBUS TO BDP To SBI S e k79 | BRavA atao 62222)
' EmerY | | READWiTH READ DATA
‘: ;E’l:\’bme FOR ANOTHER IRUgTAEDRg'I‘JTP‘;" 7N°RANSACTIOV)
UMIBUS CONTROL '
PRIORITY | OR _IMTERRUPT ‘MAP REG READ (ar2y)
Us ATT FUNCTION (mr21) G4
oamy COMPLETETS 52
AT ND HY 1@ B/
MF ) DTS 26 e <loma co> MFJ¢ FOR READ ~DATA
SpeS57 NIBYS TO 80P READ o 14) MEMADD, BYTE &FST é DPR WRITE (MF24)
oM F 14 CLR BVE &5
WITR READ DATA PENBINS G A B3 s ] /;1:::’5:03:1 E‘;’: (M‘;szl) PuRGr; o'
FOR THiS BDP (FROM PREFETCH) Meﬂ ayrssszgs Bk €3 @;7,5) i’;”iz‘f T BA{R NO -0
MEM ADO, OFsST ol D D
RSVR WRIT
PRIORITY 2 PFRO PREFETCH READ - BRs = (ME‘,”)
RCuD DATA RECEIVED Ty (MFfﬁ
(MF1) I—_ gmaus DATO 1O 8o DMA A (M‘F"') DATI BYTES g/ (mr15) TRANSACTION s
i, —-——d_ %8B! MEM ADDRESS | COMPLETED
-7 UNIBUS ﬁ. ) . 39 RETURN VECTOR MAP REG WRITE (MF 23y
i WRITE To | FOR READ DATA 7
! BU;!;E FOTA L baeos DATOB TO BDP (MF4) DAT! 23 (mF 15)
H MF4 ATI BYTES 2, MF 15 .
|@ATo, 0ATOB) | [SBT mEM ADDRESS OMA M >N s Vo Aoo DMAcy 31 NOTES:
PRIORITY 3 (HisHEST) g0y ary NIBUS DMA L THE OPERATLONS FROM THE SBI REQUIRING r4E
ACCESS TO MAPPED MICRO SEQUENCER SRE SHownw HEove.
581 ADDRESS THE FREMARINING OFPERRTIO >
UNIBUS DATO To BOP MF5) DATI BYTES &,/ MF 15, 7 oren S
e SPcE @81 o ADDRESS) Bn a2> i€ iJo A DD 2 omacig> (47, 15) WAITE CwFER. :
e o ____ﬁw_s‘r______l RERD CNFER
MICRO COWTROLLER. \UITIALIZATION | ;}ff; gf ,:’
UviBUS DATOB T BOP L. N (MF3) DAYT! BYTES 2,3 oMA S (MF 15) WALTE SR
I (s8I 3/0 ADDRESS) 17 /o ADD 33 WRITE CA.
ANY PRE HRROWRIRE OFERATIONS THRAT Do NoT AEQUINE 7HE
ANY A I MICRO SEQUENCER,
ANY STATE
OPERATION On THIS STATE DAL BYTES G oma > M) 2. START ADDRESSES FOR INTERNAL LER ROUTINES:
l / (FROM U8R CONTROL SToRE <ISTTNG)
HARDWARE. TMP ADCLR) &, 400 100 -~ /D INIT-(MF2)
DATI BYTES 2,3 GaF 15) 160 - BOP 7O SBI WALITE - (MFG)
ADCLR ASSERTED oL (Mr2) l 7o ADD oMA cI3> g5 (Vo BYTE CRASET)
., OR 400 I 2/0 - ERROR RECOVERY FRoM SOFP 70 SBL WAITE -ImArE7)
NEXT ADCLR NOT ASSERTED 217 -~ BDP 7o S8 WRITE -(MF8)
(WELrHW BYTE OFFSET)
OPERATION OF THIS STATE |
ADCLR = PS DCLO+ SBI DEAD+ UBA ADINAT
|
]
|
1

T (HARDWARE ENTRY POINTS INTO MICRO CONTROLLER) (MFD
= ] S ] = TITLE SIZEICOD NUMBER REV,
l ! UBA MICRO FLOWS DIFD DW?S(D-@'S
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UBA INITIALIZATION SEQUENCE

Y

(UAIN) (UAIN) (uain) CNTR 4 =2
[ Psocio | [ oeap | [aDiniT ] 191 )
' : CLEAR HI 16 BITS OF 1t
. M MAP REG
SEE NOTE MR HI {BUS AD) «— g CNTR 4 = |
BSS =CNTR
AD CLR
143 COMMENT —— —
ZOR 400 CLEAR FIRST LOCATION L [TCLEAR REMAINING MAF .
PREPARE FOR INITALIZATION OF DP RAM (4 BYTES) REGISTERS
SEQUENCE ] LOOP 496 TIMES !
CLR BNE BIT, FNC BIT,BTE BIT | __LOoP 49e TiMES |
DISABLE NAP RAM DATA IN (@)
ASSERT COUNTER ON TO BUS AD) DPACCNTR) 00,19,28,30 «— 2 (92
AND BDP NO. IN CHANGE STATE(CNTR)
- BSTATE«— @ CLR LO 16 BITS OF
LOACDNTO:BS.EL_ BFNC ¢ 2 MAP REG
UCBN AD MUX = CNTR BTE — 2 _ MAP LO {CNTR) «—&
BDP NO IN = CNTR
MAP DATA DISABLE . e
BUS AD«2— UCBN AD MUX N o3 : N2
CLR CNTR CLEAR 2ND l(.OCATION OF
= DP RAM (@ BYTES CLR HL 16 BITS OF MAP
BSS =BDP NO IN(CNTR) LR RN BYTES) . oy
HARDWARE BRANCH DPA (CNTR)@ILIL2L31 e— & ENABLE COUNTER
AD (LR ASSERTED CHANGE MASK (CNTR) INCREMENT
CLR MASK MR HI (CNTR) «—@
LOAD OPA
i AD CLR NEGATED
D?SOABLE DP RAM DAT: IN (g) j 195 op won s h
P MUX DISA
CLR 3RD LOCATION OF OP MUX DISABLE
LOAD OPA DP RAM (4 BYTES)
P MUX DISA .
cRenTR DPAENTR) 92,12, 22,32 e ;::ABLE COUNTER INCREWENT
BSS=CNTR =
166 LOAD OPA
CLR 4TH LOCATION OF ER A
r-co_misy__ . of DR GCATION | 4 DP MUX DISABLE
CLR 16 DATA PATH RAM L
| BLCCKS (4 LOCATIONS PER BLOCK) DPA(CNTR) £3,13, 23,33 «— & s
AND FIRST 16 MAP REGISTE RS | : CLR LO 16 BITS OF MAP
| (2 LOCATIONS PER MAP REG)| 107 REG
LOOP 16 TIMES MA NTRY —
L ‘OO e TIMES | CLRLOI6 BITS OF MAP PLOKNTRY ¢«— &
—[ € REG o R BR (CNTR FuLt)i2
NABLE COUNTER INCREMENT _
SUCH THAT COUNTER WILL (NTRFULL = &
NCREMENT TO NEXT ADDRESS
I - S ns CNTR FULL = 1
MALO (BUS AD &— @
LOAD OPA: CLR OPB TOIDLE STATE
NOTE: .ADCLR IS A CCNDITIOM FIKCED BY: DP MUX DISABLE OPB«—IDLE B
1. POWER suPPLY DCLC assFkTEL (PS DCLO) Bss o R TER ENABLE
2.SBI DEAD ASSERTED (DEAL)
3. CONTRCL REGISTER €T AL INIT ASSERTED 16
(WHEN SET, THIS BIT 15 ASSERTED AND e CLR OPA TO IDLE STATE
IT IS THEN CLEAKE! BY THE DISABLE COUNTER INCREME NT OPAC—IDLE A
HARDWARE 492 N3 LATER.) LOAD OPA:
LWHEN ADCLR IS ASSERTED. THE MICRO SEGUENCEK DP MUX DISABLE
WILL BE FORCED INTD THIS ROUTINE FROM WHAT INC COUNTER DISABLE
EVER STATE THAT IT WAS [N, BSS = (NTR
i
BRANCH ON COUNTER =16
BSS=CNTR MF |
[BRENTR 4161 003

(UBA TMITIALIZATION SEQUENCE)

(MF2)
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238 0003255
TIONS, HEREN, ARE THE
DIGITAL EQUIPMENT CORPORATION AND
USED IN WMOLE
THE BASIS FOR THE MANUFACTURE OR SALE
Q 7 7 DIGITAL EQAPMENT CORPORATION™
MEM DATOB-UNIBUS DATO VIA BDP TO SBI MEM ADDRES SPACE
(MF1) (B@.A2.A1) =7 -
L
557
914 BYTE OFST
SET MASKBIT 7
BRANCH ON BYTE OFST MOV UNIBUS DATA TO
AND UNBUS :DDRESS <A2,AD (B®. A2.A1) =6 BUFFER AND TMPSTR
CHANGE STATE AND SEND NAB REM
S STRTE AN 556 1 ENABLE BUS AD INCREMENT
ST
ORE UNIBUS ADDRESS BYTE OFST CHANGE MSK"
SET MASK BITS 5,6 AND VK ROM 4 SMSK 7
CHANGE STATE SEND SSYN: CLR DMA ATT DPA 31 «——REC D@
BSTATE € | A MOYE UNIBUS DATA ToO TMPSTR & «——REC DI
BFNC &1 AD INC ENABLE
DPA 23,33 <—BUS AD CHNG MSK AND CLR DMA ATT:
MSK ROM e—SMS 6.5
BR(B®, A2, Al) 55¢ DPA i1,21 &— REC D _ e
L STORE UNIBUS ADD + |
(BRA2 AN @ (8g.A2.A1) =5 » (MFas)
550 \ 555 v - DPA 23,33¢—BUS AD + |
SET MASK BITS @,1 AND BYIE OFST . STRT WRT,
CLR DMA ATT SET MASK BITS 3,4 AND
MOVE UNIBUS DATA TO CLR DMAATT
4 BUFFER MOVE UNIBUS DATA TO 562
N BUFFER .
CHNG MSK AND CLR DMA ATT CHNG MSK AND CLR DMA ATT: BDP WRITE TRANSFER
MSK ROM €—— SMSK | MSK ROM «— SMSK 4,3 BUFFERD DATA TO
)
DPA ¢¢,+9 <«—REC D DPA 38 gt «—REC D SBI MEM
560 LOAD OPA FOR BDP WRITE
[ - 1 BDOP WRITE TRANSFER LATCH HI 16 BITS OF
50.A2 AD= BE AZ.AN= 4 BUFFERED DATA TO SBI MEMW MAP RAM
< > 1 s ) ] LOAD OPA FOR BDP WRITE CLR COUNTER FOR
551 554 LATCH HI i6 BITS OF TIME OUT
BYTE OFST MAP RAM
SET MASKBITS 2,3 AND BYIE OF>5)
. CLR DMA ATT SET MASK BITS 1,2 AND CLR COUNTER FOR TIMEOUT LOAD OPA: |
MOVE UNIBUS DATA TO CLR DMA ATT I8 EN UMD
BUFFER A gg;EEl‘J‘NIBUS DATA TO LOAD OPA: CNTR ENABLE
\ IB EN UMD OP CODE ¢—BDP WRITE
CHNG MSK AND CLR DMA ATT: CHNG MSK AND CLR DMA ATT: CNTR ENABLE MIC STATE ¢— &
MSK ROM € SMSK 32 MSK ROM¢—SMSK 2, | A OP CODE «—BDP WRITE CLR CNTR i
DPA 26 30 «— REC D DPA i@, 28¢—REC D MIC STATE ¢— & MR LATCH «—M us
CLR CNTR RLATC R H (BUS AD)
[ ] MR LATCH€— MR H <BUS AD)
(BO.A2AD=2 <{Bd. A2, AD =3
552 J 553 N
SET MASK BITS 4.5 AND SET MASK BITS 6,7 IDLE
CLR DMA ATT MOYE UNIBUS DATATO BDP WS
MOVE UNIBUS DATA TO BUFFER et BDPWA
BUFFER 393
CHANGE MSK: ¢ (MF6) %‘fr”
CHNG MSK AND CLR DMA ATT: $ MSK ROM <—SMSK 7,6 leg
X MSk ROMe—— SMSK 5,4 A DPA 21.31<—REC D
OPA @ I «—— REC D
IDLE
(MF1)
Pe3
>
(MF3)
TITLE [SIZE 1= NUMBER
UBA MICRO FLOWS [po|owzs0-0-5
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~THIS DRAWING AND SPECIRICATIONG, HEREIN, AR THE
PROPERTY OF DIGITAL EQUIMABNT CORFORATION AND
SMALL NOT 3 REPRODUCED OR COPD OR USED IN WHOLE
OR IN PART AS THE BASIS FOR MANUFACTURE OR SALE
OF 1TUMS WRITTEN PERMISSION. -
COPYRIGHT Q) {9 7 7 DIGITAL SQUIPMENT CORPORATION™
MEM DATOB uniBUS DATOB ViA BDP TO SBI MEM ADDRESS SPACE
D (MF1) >
(omaar) _ ( D
BOA2 AL AD) =17
o5 (B@.AZ.AI.AG):? (BRA2 ALAD) =IO a )
ep7 ¥ 610 ¥ 1 ez
BRANCH ON BYTLE OFST AND SET MASK BIT 7 BYTE OFST BYTE oraT
UNIBUS ADDRESSA2,AL ADD MOVE UNIBUS DATA TO BUFFER SET MASK BIT | AND CLEAR e
CHANGE STATE AND SENG START SB! TRANSFER DMA ATT SERMASKBITH@
SLAVE SYNC MOVE UNIBUS DATA TO BUFFER MOVE UNIBUS DATA TO BUFFER
STORE UNIBUS ADDRESS CHANGE MSK CHNG MSK AND CLR DMA ATT: CHNG MSK:
h— CNG STATE SND SSYN MSK ROM€—SMSK 7 MSK ROM &— SMSK | DPAMQSK ROM (—RSEMCSKDG
. ] —
BSTATE ¢— | DPA 31é——REC D | OPA I2€—REC DO P €———
BFNCe—I | T
TRT WRT> (ME3)
DPA zs,ase—::;;aiz ) e (0. A2, A1 A) = 6 @ oo (60 A2 AL AG) <1 \
AL A
' I 62567 MASK Bn'q’e AND CLEAR el 624
(BA.A2 ALAD=2 DMA  ATT gy—‘;ﬁ.ui?_’_s _— INCREMENT UNIBUS ADDRESS
€29 b MOVE UNIBUS DATA TO ET MA SM,: A?;‘D CLEAR AND STORE N BDP
SET MASK BIT @ AND BUFFER - MOVE UNIBUS DATA TO BUFFER CLR DMA ATTENTION
CLR DMA ATT \ CHNG MSK AND CLR DMA ATT: » A
c MOVE UNIBUS DATA TO MSK ROM ém SHSK 6 S MWD CLR DMA ATT: DPA 23 33&-BUS AD + | C
y BUFFER OPA 2|¢——REC D & DPA 20+—REC D I CLR DMA ATT
CHNG MSK AND CLR DMA ATT:
MSK ROM «<— SMSK @ L L L
OPA ¢¢ «——REC D @ (B9.A2.A1.AQ) =5 (B@. A2,AL AD)=I2 BO.A2. ALAD) =16
T 605 W 612 M 616
SET MASK BIT 5 AND CLEAR BYTE OFsST BYTE OFST
Al A@) =1 — el &rot
(8% A2 A1 AD) ) DMA ATT SET MASK BIT 3 AND CLEAR SET MASK BIT 7
601 V) MOVE UNIBUS DATA TO DMA  ATT MOVE UNIBUS DATA TO BUFFER
SET MASK BIT | AND CLEAR § BUFFER y MOVE UNIBUS DATA TO BUFFER START SBI TRANSFER
MOVE Sr':«gusAtT)In o CHNG MSK AND CLR DNA ATT: CHNG MSKAND CLR DMA ATT; CHANGE MSK -
BUFFER MSK ROM ¢— SMSK 5 MSK ROM «—SMSK 3 MSK ROM+—SMSK 7 -
, DPA 11 €——REC D | DPA 30«—REC D@ DPA 3l«———REC D @ 5
CHNG MSK AND CLR DMA ATT: 2
MSK ROM¢— SMSK | | T —
PR a1 < REC D1 (80.A2.A1AG) =4 (80.A2. ALA) =13 LY
T 604 A 613 A
- SET MASK BIT 4 AND CLEAR BYTE OFsT A "9
(Bd. A2 ALAD) =2 DMA ATT SET MASK BIT 4 AND CLEAR o
B 6d2 v MOVE UNIBUS DATA TO DMA  ATT (MF3) r~
SET MASKBIT 2 AND CLEAR BUFFER , MOVE UNIBUS DATA TO BUFFER 569 =z
MOVE BxlAausAun T0 CHNG MSK AND CLR DMA ATT! CHNG MSK AND CLR DMA ATT: _%
BUFFER MSK ROM «— SMSK 4 MSK ROM «— SMSK 4 (80 A2.ALAQ) =15 |§“
— <R 1 - LRl = M
CHNG MSK AND CLR OMA ATT: DPA &1 REC D@ DPA @1 Ec o 615 EL=]
MSK ROMé—SMSK 2 | I BYTE OFsT
. — T NA A AR
, DPA 42 €———REC D2 (B@. A2, Al AD) =3 (B, A2, ALAG) =14 SE SSMBA‘T GATTND CLE
| 693 \ o1 MOVE UNIBUS DATA TO BUFFER B
SET MASK BIT 3 AND CLEAR BYTE OFST ;
—_ DMA  ATT SETMASKBIT 5 AND CLEAR S e AND CLR DMA ATT:
MOVE UNIBUS DATA TO DMA ATT OPA 21 *_REC o —
BUFFER MOVE UNIBUS DATA TO BUFFER
IDLE CHNG MSK AND CLR DMA ATT: ! CHNG MSK AND CLR DMA ATT: I
MSK ROM €—SMSK 3 MSK ROM €—SMSK 5
e DPA &3 €——REC D | DPA HHée—REC D@
op3 [ l A IDLE
(MF 1)
93
IDLE ¢
A IDLE A
(MF1)
(MF1) 003
923
REVISiONS (MF4)
slom]  cuncEno [rev. |
2 ——
3 TTE SIZEJCODE NUMBER REV.
; UBA MICRO FLOWS [plrolow780-0-5
SCALE /4 Isueer - £ oF 27 ost. | | 1 I [ [ [
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“THIS DRAWING AND SPECTEICATIONS, MEREIN, ARE THE
OF DIGITAL EQUIPMENT CORPORATION AND

OF (TEMS WITHOUT WRITTEN PERMISSION.

CUVIW% l/;) DIGITAL EQUIPMENT CORPORATION™

1/o DATOB UNIBUS DATOB VIA BDP TO

SBI J/O ADDRESS SPACE.

DATOB~ UNIBUS DATOB VIA BOP TO
SBI I/0 ADDRESS SPACE

MF1) MF b
DMA A2 oMA A3
016
BRANCH ON UMIBUS ADD (AW} BRANCH ON UNIBUS ADDRESS (A1,AF)
CHANGE STATE AND SEND CHANGE STATE AND SEND
SLAVE SYNC SLAVE SYNC
STORE UNIBUS ADDRESS STORE UNIBUS ADDRESS
CHNG STATE SND SSYN: CHNG STATE SND  SSYN:
BSTATE | BSTATE w=—|
BFNL w—1 BFNC =—| ——
DPA 23, 33 —— BUS AD DPA 23,33 «—BUS AD
Br(A1) 567 BRQ\L AB) 51
Al=g G adkg
567 v sn v
SET MASK BITS L AND SET MASK BIT § AND CLEAR
CLEAR DMA ATT DMA  ATT
MOVE UNIBUS DATA TO BUFFER MOVE UNIBUS DATA TO BUFFER
R CHNG MSK AND CLR DMA ATT:
CHNG MSK AND CLR DMA ATT: :
::x:ouA Cls-usxuj MoK ROM <— SuSk § ¢
- ,
OPA $9) 1§ =— REC D DPA I} «=—— REC DI
(1, ad)
s72
SETMASK BIT | AND CLEAR
MF1) DMA ATT
570 L Al=1 093 MOVE_UNIBUS DATA TO BUFFER
SET MASK BITS 2,3 CHNG MASK AND CLR DMA ATT: P
MOVE UNIBUS DATA TO BUFFER MSK ROM ~— SMSK ¢
START SBI TRANSFER DPA I} =—REC DI :
CHANGE MSK: b
MSK ROM é—— SMSK 3,2 { o
DPA 20,30 <— REC D
R (ALAf)2 S
573 | £y
SETMASK BIT2 AND CLEAR 1S
DMA ATT °'3
@ MOVE UNIBUS DATA TO BUFFER >
CHNG MASK AND CLR DMA ATT; %
(w3 MSK ROM==— SMSK 2 0
560 OPA 2¢ =—REC D¢ a
(a1,08) 3 8
5% ¥
SET MASK BIT 3
MOVE UNIBUS DATA TO BUFFER _
START _SBI__TRANSFER
CHANGE MSK:
MSK ROM =—— SMSK 3
DFA 39 =—REC DI
1I0LE A
(ur 3) i)
56¢
REVISIONS )
CHK CHANGE NO. REV. (PIFS,
i } TITLE SIZE}COD NUMBER REV.
UBA MICRO FLOWS |pkplow7so-0-5
scAle A [sneer & oF 27 ost ] 1 [ 1 1 1 [ ] |
8 ] 7 4 3 2 1
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BUFFER DATA PATH 7O SBI WEITE
(NO BYTE DPST)
{MF3)

165

s

REQUEST SBI
BEANCH ON EXTENDED FUNC
ENABLE DP PREITY PER CATCH

SBI COMMAND TEANSFERPED
BRANCH ON CONFIBMATION

Bus~2- pp pam
M3 ™ MAPLO

167

ACK- CONTINUE
GRANCH ON ACK FOR WDI

8us 8¢ pp BAM

MWS = MAP 1O
SBI PEQ EN 8L (CNFS1:8)) 166
Bus 18-4_DP gAM

ENF/:8) =B (NR)
EN DPPE CATCH
MWS = MAALO

8& cack) 172
ACK=g

(8oex NET)

162
EXTENDED WEITE

EXT FuN¢=/

EN DPPE (¢CATCH
MWS = mAP LO

BE (EXT FUNC 16/

8us I8=-pP PaM
. MWS= MAP LO

I ge (o) 1a

88T REQ EN

8us Ir8€2-pP gam
EN DPPE c¢ATAH
MWS='mMAP LO

1o 172 J
173 W ACK FOE WDZ RECEINVED — =
8R (EXT FUNC) 161 (MFY) No ResponsE - REPEAT ACK FOB WD! PECEIVED REPEAT
@oPLNET SBI REQ EN BRANCH ON ACK FOE WD2
EXT Funcs g 6! Bus T8€ZDP pAM
(MF6, 7 8)

) BE CEXT FUNC) 141
EXT FUNC= N\ (MFT) (MF1 .
/a/ y FTv— |&xt Func-g s R
WAIT Fok S8T EEeQ FF 7o - 1!
BE CLEABED EXT Func=/ EXT FUNC= |
ENABLE DF PAEITY E£R cATCH aoPrwe> ¢ "”;") Pxwes> (MFG)
B8US I8=— DFP RAM eNFLIBY =1L, ) . Je2
EN TOH N @y=l(AcK .
deepling_qoc Ack=g
174 N
BE (EXT FUNC) 162 . 175 Ack=/ - —
SBI PEQFF=2ET (P) CNF (1:@)=2 (83Y) ACK FOP (AT WD BECENED Ack Z:.F;ETCE@;D
/7® W LLR MASK AND STATE
163 S8BT REQ FF= CLRD (1) BUSY - REPEAT TEST FOR DP FREITY ERR SBL REQ EN
BRANCH ON DATA TRANSFER S8BT PEQ EN
8us I8 ~2—pre gam

EN DPPE ¢ATCH

ALEPEAE P)000

Bus r8€2—ppP gam

CHANGE MASK AND STRTE.

BuS IB="-DF 2AM

EN DPPE CATCH
BSTATE <—¢ MWS = MAP LO
EN DPPE CATCH BFNC=——¢
MWS* MAP LO CLP MAsK BE (EXT Func) 6/
) WS = MAP Lo 52 (E - / EXT FUNC‘¢ (MF7) p-
/ o
8€ (o7E) 104 ( EXT FUNC) 16 BDFLW, ol
Dre =l EXT FUNC= > (MF'I) EXT FUNC=/
EXT FUNC */ 16/ BOPXWED> (MFG)
164 Dré=g M) DPPE = ez
SBT TeansFe€ oD NoT BDPAw ;Z Z" 199 DPPE=] 7% 1
TAKE PLACE: NO EEEoRS
DP PABITY ERROE
Coﬂ:?ﬁﬁg’ﬂfouékoo: ENF c1iPy- 3 (ERR) EvaBLE STATVS BT CLEAE OFA T TDLE STATE
7Y & 174 N LELEASE ME LATCH
8us T8=2—pp gam ERROE CONFIEMATION EN DPPE STAT CLEAR DMA ATTENTION
EN CATO ENABLE COMMAND ERROR OPA =—— IDLER
EN MAP STAT SraTus 8ir CLR ME HI GATE
MWS = MAP LO EN ¢XTEE CLE DMA ATT
MWS = MAP LO
(MF1) ‘
> @ “ @S>
(MFT) » (MF1)
2® (MFT) $@3
2@ ,
Trev. (MF6) o
l TIVLE rdd nw
UBA MICRO FLOW D|FD|DW78D-0-5" s
SCALE At . sHeer 7 oF 27 DIsT. | | |
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“THIS DRAWING AND SPECFICATIONS, HERDIN, AR THE
PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND
SHALL NOT S REPRCOUCED OR COPHID OR USED IN WHOLE
OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE
m" '91', DIGITAL EQUIPMENT CORPORATION™
243
(MF&.7,8) (mF8) SBT COMMAND TEANSFELEED
D BEANCH ON CONFIBMATION D
ol 220 8us I8 <“—DP &AM (MF&,7,8,24, 25)
MWS = MAP Lo
BDPA WRITE LONG BDAP8 WEITE LONG B2 (enF 1)) 204 (wereeg) -
: )
EN DPPE CATCH EN DPPE CATCH CNFCIi@) =g NR
MWS = MAPLO MWS = MAPLO 204 218
BUS IB8=—DP RAM BUS I8 =—DP RAM ERROE DURING BUFFER
I No BESPONSE- PEPEAT 7o SBL WeITE :
> 88L Rea EN S$ET BTE BIT AND (CLERAR
— Bus I8<A-pp gam STATE, FUNC AND MASK -
5 EN DPPE CATCH BLANCH ON Mic STATE
20¢ MWS = MAP LO 70 “FiNISH " SEQUENCE
WAIT FOE EEQ FF TO BE (EXT FUNC) 6/ CHNG MK AND STATE:
&g c:zaeeu EXT FUNC= @(F)F‘l) BATATE =—@
16!
BuS IR =——DP BAM EXT FUNC =) 8 FUNC =—&
EN DPPE ¢ATCH BTE <——— ¢
MWS = MAP 1O P (MF&) CLE M3SK
82 ( SBI £Eq FF) 200 162 BR (MIC STATE) 211
c SBT PEQ FF = 8ET (B) y C
- ENF (I 8=l (Ack
20/ SBT £eqQ FF = cLED (1) 2 ) MIC STATE=# (BDP WET)
BRANCH ON DATA TEANSFEE 265
ENRBLE ARCK CONFIBMATION 211 A
Bus 78 ="-DF eAM BEANCH ON Ack FoR CLR OPA TO IDLE STATE
EN DFPE CATeH WD/ CLR DMA ATTENTION
MWS = MAP LO Bus I8 =2 prP eam RELEASE MR LATCH
B2 (DTE) zo2 MWS = MAPLO OPA =——— IDLE A
- DTE= / 88 (ACK) 114 CLR DMA ATT —
2oz DTE= & CLR MR HI GATE —
SBI TBANSFEE DD NoT (1Fe) E
TAKE PLACE 174, 175 -
COMMAND TIMEOCUT OF : (MF]) i
MAP PABITY EPEOR ENF(1:@>=2 (8SY) 003 1.5
<
Bus I8 ~f—pp gAM 206 J iie
Z
EN (CATO BUSY-. BEPEAT MIC STATE=| (PRG CMPLT) ;f
B EN MAP  STRT $BT REQ EN \I/ =z
MwS* MAP Lo 8uS I18<A—pp 2AM 212 _2
EN DPPE CATCH CtLR OPB To TDLE STATE 5
MWS* MAP LO BELEASE MR LATCH :
BR (EXT FUNC) 16l 0P8 «— TDLE B
EXT FUNC=g oD (MF7) CLE MR HL GATE
Pyt EXT FUNC =] 16! B885=} (INHIBIT DMA ATT) B
219 BLPXWET> (MFG)
162 Sn (MF24)
CNF(1:@y=3 /z2e) A 793
207 ¥
ERBOR CONFIRMATION
ENABLE COMMAND EROR
STATUS BIT
EN CXTER
A A
REVISIONS @ ¢MFT)
HEAEET T Y 212 (MF73 .
< I i TITLE 1ZEJCOD! NUMBER REV.
§ UBA MICRO FLOW  |p[Fo|owzs0-0-5
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“TIS DRAWWG AND SPICFICATIONS, MERERN, ARS THE
PROPERYY OF OIGITAL EQUPMENT CORPORATION AND
mm-mmmmwwm
OR ¢ PART AS THE BASIS AOR THE MANUFACTURS OR SALE
OF ITMS WRITTEN PERMISSION.
COPYRIGHT DIGITAL EQUPMENT CORPORATION"™
BUFFEE DATA PATH TO SBT WERITE
WITH BYTE OFST
D (MF3) 224 27 D
(80PwP) S8 COMMAND TRANSFEERED ACK- CONTINUE
BEANCH ON CONFIEMATION BRANCH ON ACK FOR WD
2r7 8u3 T8<2 P gAm 8Us T 5"“”:?2” RAM
Wws = o
2Eauest SBT MWS = MAPLO
BEANCH TO EXTENDED FUNC 52 (ack) 366
ENABLE DP PARITY EEE CATCH B2 (CNFLI D) 270 ,
S8I Eeaq EN ACK=g
—_ 8us IB8~4—pF paM CNFCII@) = @ (NR) 300 1 _—
EN DPPE CATCH 27¢ ]/
MWS = MAPLO 3/ ACK=) ACK FOR WND! NOT BECEINED
88 (EXT FUNC) 220 No QESPONSE - REPEAT ACK FOR NDI EECEIVED ZEPEAT.
EXT FUNC= 2 FneTiN{MFT) S$8I 2eq EN 8RANCH ON ACK FOR WD2 88T feqEN
220 BuS T8 DP gaMm 8US 18 <2—pp eam 8us IB€=-pP eAM
(MF8) EN DPPE cATCH MINS = MBB o EN DPPE ¢ATCH
CTIVTSA MANS = MAP LS T MWS = MAPLO
(Bwerx S BB (4ck) 3p2 o
BE (ExT FUNC) 220 88 (4T Func) 220 c
C EXT FUNC=] . (MF7
221 EXT Fumc=2 ) ExTFUNC= B (F7)
EATENDED WRITE A 220 " 220
WAIT FOE SBL PEQ FF EXT FUNC =1
To BE CLEARED ( EXT FUNC=/
ENABLE DP PABITY EER CATCH (MF8) CMF
Bus T8 =X —pp gam LETX > 221 gweTx (";; ,s)
EN DPPE CATCH ENF(11@) =] (AcK)
MWSE = MAPLO - ACK=g -~
—> 8€ (8T 2EGFF)22) 363 Ack=1 jﬁzz NOT ?e‘—;lé/vsb e
SBT pe0 FF < SET1o) CNF(138)=2 (8SY) ACK FOR LAST WD 2ECEIVED REPEAT —
272 \V MOVE TMPSTR TO BUFFER 8- 2£a EN s
222 S8 REQFF=CLRD(!) Busy -~ PEPEAT CLE MASK AND Ser 8us Z-B“_DP eam "Tn"
S8r ecq &N MASK &8iT & EN DPPE cATCH !
BEANCH ON DATA TRANSFEER 8us TR« pp gam TEST FOR DP RARITY ERR MwS = Mmae Lo ?
8u3 T8 ~L—pp pam EN DPPE cATCH DPA @ ge—TMPITE & BE(EXT FONC) CMET) Ige
EN DPPE cATEM MWS = MAPLO CHNG MASK AND STATE: ExT FonE=3 220 b
B MwNS = MAPLO 32 (EXT Func) L2 MsK EXT FUNCe) =
B2 (DIE) 223 ExT FUnc o (ME) MSK Bom <—3MSE & 2
pre=| @ 22¢ 8E (DPPE) 334 greTX “aare T
y EXT FUNC=/ 2z Q
223 DTE=Q AwETS (MF8) pPPE=Z
SBI TBANSFEE bip NOT 22 3¢5 3p4
TALE PLACE i DP ppeiTY R No EREORS B
COMMAND TIMEOUT 08 CNF(1:@)=3 (egR) ENABLE STATUS BIT CLR OFA TO IDLE STATE
IRP_PRRITY ERROE 273 IV EN DPPE SraT €LR DMA ATTENTION |
8us TB<A_pp gam EREOE CONFIRMATION RELEASE MR LATCH
EN CcATO ENABLE COMMAND EREOR OPA =-—IDLE A
EN mAP STAT STATUS 81T ctR DMA ATT
MWS = MAPLO EN CXTR S CLE ME H! GATE
MWS = MAPLO
(MFT)
210
‘@ 4%} (MF1) A
o33
(r:’;?) (mMF?)
REVISIONS 219
glox] cuneeno.  [Rev. (MF8) T} REV. |
HI ] T WO .
; UBA MICRO FLOW D DwW780-0-5
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“THHS DRAWING AND SPECIFICATIONS, HEREWN, ARE TME
PROPERTY DIGITAL "EQUISMENT CORPORATION AND
B AR A5 THE BASRS FOR T PAREACTORE O Sk
2’?‘-’5« o7 7 ORITAL EQUPMENT CORPORATION" UN BUS TO BOP TO SBI READ
(BDP 1S EMPTY)
UNIBUS TO BDP TO SB
READO 1 436 417 l MF')
COMMAND TRANSFERRED BRANCH TO I/O RORTINE
(BDPISENPTY BRANCH ON CONFIRMATION IF THIS READ IS TO THE D
MF I3 SBI 1/0 ADDRESS SPACE Di2
MWS = MAP LO - T 16 T
DMA-84 (MFg,13) - NO-oP as Raw © B!TS OF
BOP BR(CNFLLO))a4a 9 BR(SBI 1O PG) 444
READ . MR LATCH &M H (BUS AD)
(NFO: D =@ =
SBI /o PG =1 18
619 n WALT (MF12)
LATCH HI 16 BITS OF 449 s44 445
NO RESPONSE REPEAT
MAP RAM 0 ONSE MEMORY ADDRESS RANGE BDP
MR LATCH «—MRH {BUS AD> SBI REQ EN BRANCH ON READ DATA READ
: - MWS = MAP LO RECEIVED OR READ DATA .
FAIL SAFE (:‘3‘?)
431 B WAT No—oP
LOADFOR BDP READ CNF S =t BR(DRDRCVD,RD FAIL SAFE) 447
LOAD OPA: 44 L (MF9)
1B EN UMD d 433
CNTR ENABLE ACK CONFIRMATION
CLR OPA DRDRCYD,RDOFAILSAFE = &
NIC STATE «— @ R MR LATCH
OP CODE€—BDP READ L LATC 447
CLR CNTR OPA «—IDLE A STILL WAITING
CLR MR HI GATE C
432 l FRS = RD |
REQUEST SBI [BR DRDRCVD, RD FAILSAFE 447
SBI REQ EN o CNFQrg) =2
MWS = MAP LO 442 v DRDRCVD, RD FAIL SAFE = |
BUSY CONFIRMATION 250 1
REPEAT NO READ DATA RECEIVED
SBI REQ EN ABORT UNIBUS TRANSFER
433 { MWS = MAP LO CLR DRDRCYD
WAIT FOR SBI REQ FF MWS = MAP LO
TO BE CLEARED SoPR =
MWS = MAP LO CNF L1:g)=3 ABORT.> (MF12) -
243 ] (MF9) DRDRCVD, RD FAIL SAFE = 2 ap2 N
BRUSBI REQ FF) 433 ERROR CONFIRMATION 433 251 v -
SBI REQ FF =@ (SET) ENABLE STATUS BIT RE‘SCD"OTN‘URZ‘?"S&ESS oY
AND ABORT UNIBUS XFER BRANCH NIBUS A
434 SBI REQ FF=I (CLRD) - AggRECYTE OFF SET .§
L Y 5.
BRANCH ON DATA TRANSFER EN CXTER FRS = RDI o §8
MWS = MAP LO BR(B.A2,Al) 46 @
R rES =
BR(OTE) 435 T DRDRCVD,RD FAIL SAFE = 3 )
DTE = | 452 ¥ gé
(MF 12) READ DATA RECEIVED 50
435 DTE= @& ag2 BRANCH ON UNIBUS ADDRESS 2
NO COMMAND TRANSFER AND BYTE OFF SET :
ENABLE STATUS BITS CLR DRDRCVD
AND ABORT UNIBUS XFER FRS = RD I B
EN MAP STAT -
EN CATO LBR\BQ. A2 A1) 469
MWS = MAP Lo
b
DBPR MEN
ABORT BRANCH
(MF12) MF1Q
ag2 BR—46 60
A
REVISIONS (MF9)
H x| cranceno  Trev. e SIZECO0! NUMBER REV.
3 ' | UBA MICRO FLOWS |plro|ow780-0-5
SCALE 7 [sweer /O or 27 Jost. [ [ ] [ | 1 [ | |
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“TMIS CRAWING AND SPECWICATIONS, HEREIN, AR THE MF9 "
ERAPMINT COMORATION AND .
APRCOUCED OR COPHID OR USID IN 'WHOLE M /VorE'.
THE MANUFACTURE OR SAUE RANCH B
DISTTAL O CompoRsTI BG. A2.A1=4 W FOR THESE CASES, THE L85 TRANSHITTED
460 J 453 L : B RERD MABSK COMMPBND INSTEAD OF SN
MOVE RDI BYTE @ AND | TO EXTENOED FELD COMMAND. (LOGIC LS
DOUT EN SSYN MOYE RDI TO BDP oN YCak).
DOUTe—RDI (I, @) DPA 90,10, 2¢,39 «—RDI
EN SSYN
l
BO.A2 Al =1
461
454 ¥
OyE RO Y 2o o MOVE RD2 10 BDP
SET BNE BIT (BFNC IS
DOUTeRDI (3,2) CLEARED IN THIS STATE BUT
EN SSYN v WE DON'T CARE SINCEIT
I WAS @ TO BEGIN WITH)
_ DPA 21,11,21 31 «—RD 2
B¢.A2,Al =2 CHANGE STATE:
462 AR BSTATE «— |
MOVE RDI BYTE @ AND 1 TO | * ]
DOUT EN SSYN
DOUTe—RDI(. @
EN SSYN te 156 &
MOVE RDI TO BDP
{ SET_BNE BIT
BO.A3 AI=3 DPA @1,11,21,31 «—RDI
463 J CHANGE STATE:
MOVE RDT BYTE 2 AND3 TO | % BSTATEe—|
DOUT EN SSYN 1
Ll L
DOUTe—RDI (3.2)
EN SSYN
CHANGE STATE" (
MF 1)
B STATE «—g
OAD
< (MFlG)
BO.A2,AI=4 625
464 \R .
MOVE RDI BYTE |AND 2 T0 a72
gé’l:": E“RDSIS(;N') MOVE RDI TO BDP
»
EN SSYN DPA 9.19,20.30 «—RDI (MFI12)
1 | N CNPLT
BYTE OFFSET BO. A2 AI=5
3335 RDI BYT%'S 70 a79 N
MOVE RD 2 BYTE @ 10
LO DOUT (Low BYTE) HI DOUT (HI BYTE)'EN SYNN
LO DOUT4—RDI (3) HI DOUTE—RD 2 (&)
| EN SSYN
BJ,A2,Al = 6 ) |
466 W
MOVE RDI BYTE | AND2 TO | %
DOUT EN SSYN —arnl ¥ as7?
DOUTe—RDI (2,1) MOVE RDI TO BDP MOVE RD2 TO BDP
(BYTE OFFSET) (BYTE OFFSET)
sazm =t | n e o SETANE BTANCIS our
B@. A2.Al = : L ]
“er 1 DPA @l 11 21 32 WE DON'T CARE SINCE IT
CHANGE STATE: "WAS @ TO BEGIN WITH AND
uogs RDI aztg 38105) ™ B —BSTATE SHOULD BE ZERO
LO DOUT (LOW BYT
DPA Ol Il 21 32€—RD2 7
CLR BNEBIT CHANGE STATE:
LO DOUT  RDI(3) BSTATE — |
CHANGE STATE
B STATE e—I 1
AD INC EN 455 -
COMPLETE. CLR OPA TO
1DLE STATE,

CLR DMA ATT AND MR HI
D GATE
CLR DMA ATT
CLR MRHRI GATE

MF 1)
(502 OPA ¢—IDLE A : _ @
; ¢03

STTT

DW780-0

i

D

£

CHANGE NG, | REV. (MF19) =
™ ™ UBA MICRO FLOWS EDE‘rSDﬁDw?gE)'.'J.s .
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WINE AND SPECIFICATIONS, HEREIN, ARE THE
A
WHOLE
THE BASIS FOR THE MANUFACTURE Al
CORPORATION™
(vrig)
REA
5¢2 511 529
INCREMENT UB ADDRESS AND COMMAND TRANSFERRED CLR MR LATCH
LOAD INTO BUF ADD STORE BRANCH ON CONFIRMATION WAIT FOR'RD RETURN OR
PUT BUF AD STORE ONTO — READ DATA FAIL SAFE
BUS AD MWS = Map ';;(CNF('_g»slz CLR MR HI GATE
BUF ADD STRe— AD+ | : DSS = SHIFT
LOAD ope:A (NFQ:gDd =@ FRS= RD1
BUS AD 2 _BUFF ADD STR 512 BR(DRDRCVD, RD FAIL SAFE) 52 ¢
503 NO RESPONSE —REPEAT DRDRCVD. RD FAIL SAFE = @
LATCH HI 16 BITS OF SBL REQ EN
MAP RAM D DRDRCVD: RD FAIL SAFE = |
MR LATCH ¢—MR HI (BUS ADD CNFGO) =1 521
3 (MF 1) NO RD RETURNED
513 o CLR DIRECT RD RCVD
504 ACK—CLR OPB, CLR MR ABORT UNIBUS TRANSFER
LOAD OPA FOR BDP READ LATCH CLR DRD RCVD
CLR COUNTER FOR TIMEOUT OPB ¢— IDLE B
. CLR MR HI GATE MF12
LOAD OPA: A (402)
IB EN UMD { DRDRCVD.RD FAIL SAFE =2
CNTR ENABLE CNF Qigd=2 522 N
g‘lacc%TDAET(E_(-;)g READ 514 1 READ DATA RETURNED
MOVE RDI BYTE & TO HI
CLR CNTR BUSY-REPEAT DOUT (HI BYTE)} EN SSYN
SBI REQ EN CLR DIRECT RD RC VYD
505 WMFII) MWS = MAP LO HIDOUT «— RDI(D)
T . EN SSYN
REQUEST S BI1 (mn ) - CLR DADRCVD
SBT REQ EN CNFLIig> =3 |
MWS = MAP LO 515 VR (MF11) DRDRCVD, RD FAIL SAFE = 3
ERROR ENABLE STATUS 536 523 M
BI1S AND ABORT UNIBUS READ DATA RETURNED
XFER MOVE(RDI BYTE 9}; ;’gYHI
» DOUT(HI BYTE).E N
506 [ EN CXTER CLR DIRECT RO RCVD
WAIT FOR SBI REQ FF
TO BE CLEARED ggosggzh RDI (@) .
MWS = MAP LO CLR DRDRCVD
BORR
BR(SBL REQ FF)596 ABORY
SBI REQ FF=@ SET
(4512) a37
597 SBI REQ FF=1(CCRD CLR OPA TO IDLE
BRANCH ON DATA TRANSFER OPA e— IDLEA
MWS = MAP LO I
BR(DTE) 510
DTE=1
519 DTE=Z "B%AF?
NO COMMAND TRANSFER
ENABLE STATUS BITS (MFI)
ABORT UNIBUS X FER 402
EN MAP STAT
EN CATO
MWS = MAP LO
BOPR
ABORT
MFI2
492
(MF1)
THLE 1ZEfCO0H] NUMBER
UBA MICRO FLOWS [pkolow780-0-5
SCALE 77— Tsueer /2 oF 2.7 ost.] | | [ [ ] | |
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(MF9) (vE9,11,12)
170 8OPR
WAIT ABORT

492

I/0 ADDRESS RANGE -wAIT

CLR OPB® TO IDLE
FOR READ DATA RETURMN

OR READ DATA FAILSAFE oP8 [-: IDLEB
NO -OP 516 &
CLR DIRECT RD RCVD
BR (DRDRCVD, RO FAILSAFE) 473 CLR MR LATCH
WAIT FOR MSYN TO BE
DRDRCVD, RO FAILSAFE : @ RELEASED (SSYN TIMEOUT
“ TO THE UNIBUS DEVICE)
473
i CLR DRD RCVD
STILL WAITING CLR MR HI GATE
No-oP B8R (MSYN RLSD) 516
LBR (DRDRCVD, RD FAILSAFE ) 473
MSYN RLSD = ¢
DRDRCVD, RD FAMLSAFE = |
517 MSYN RLSD = |
474 w

TRANSFER ABORTED
CLR OPA TO IOLE STATE
CLR DMA ATT

[""No READ oATa mevuaen 1
ABORY UNIBUS TRANS FER

NO -OP OPA =— IDLEA
L CLR DMA ATT
BOPR,
ABort > (MFR) .
DRORCYD, RD FAILSAFE =2, a2
o} o>
READ DATA RETURNED
CLR DIRECT RD RCVD (MF1)
BRANCH OM ADDRESS BIT Al [T ]
CLR DRD RCVD

lakOu)!Se X

DRDRCVD, RD FAILSAFE « 3

476 “

READ DATA RETURNED
CLR DIRECT RD RCVD
BRANCH ON ADDRESS BIT A1

CLR DRD RCVO

BR (A1) 356
Al =g

356

MOVE RDI BYTE @ AND 1
TO DOUT - EN SSYN

DOUT =— RDI(1,0) ENSSYN

A=l 581 }
MOVE RD1 10 BLP
357 SET BNE &IT
MOVE RDI BYTE 2 AND 3
To DOUT « EN SSYN DPA G818, 26,39 < ROI
CLR BNE BIT CHANGE STATE :
AT
DOUT = ROI ( 3,2) ssmre~—1
EN SSYN
CHANGE. STATE :
BSTATE =g

L

BoP R
EMPLTY

(mF18)
45s

CAFI2)
| rev. .

s anll 91868

Tokolow 760-0-5] " | T

w
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I

.
BQUIPMENT CORPORATION
T S0t POB o MR ACTURE OB SALE UB-BDP-58/ READ
T CONCRATIN® WITH A PREFETCH READ DATA
PENDING FOR ANOTHER BDF,.
MF
(oma &1 ) s3 !
: 8YTE DFFSET
on MovE LEFTOVER BYTE TO
WAIT FOR PREFETCH READ TMPSTR
DATA RETURN OR READ DATA SET 8ME BIT
FA\L SAFE. TMPSTR =~ DPA (§TRD) 3,2
FRS = ROM CHANGE STATE (STRD)
BSS = BDP STORED BSTATE = |
' BR (PFRDRCUD, RD FAILSAFE) 24
532
MOVE RD2 TO BDP
PFRDRCUD, RD _FAIL SAFE :@ DPA (STRD) @1, 11, 21, 32 =—RD2
524
STILL WAITING 533 .
FRS =RDI MOVE LEFTOVER BYTE TO
BSS = BDP STORED 8DP
[ BR (PFRDRLUD, RD FAIL SAFE) 524 ’ :\Tt’l " 1eBTS oF mAn
DPA BTRO 3/ = TMPSTR
PFRDRCUD, RDOFAIL SAFE =1
o MR LATCH = MR H (Bus AD
NO READ DATA RETURNED
LATCH H) 16 BITS OF
MAP RAM
MR LATCH= MR H (Bus AD) BDP
{ 0P 8EAD
READ (‘ﬁgf) X (MFq)
PFRDRCUD, RD FAILSAFE=2 431
526 ¥
READ DATA RETURNED
MOVE RDI\ TO BDP
BRANCH ON BYTE OFFSET
DPA 6TRD) 88, 14, 2@ 3d = RDI
CLRS PFRD RCUD)
l 8R GTRD BYTE OFST) 530 .
PFRDRCUDIRD FAILSATE 33
527 ¥
READ DATA RETURNED
MOVE RDI TO BDP
BRANCH ON BYTE OFFSET
DPA (BTRD) ¢, /@ 2@, 3@ == RDI
ELRs PFRD RcCUD)
[BR(BTRC BYIE oFsy 3@
STRD BYTE OFST
530 v
NO BYTE OFFSET
MOVE RD2 TO 8DP
SEr BNE BIT
GOTO UB —=BDP —= SB| READ
DPA (STRD @ il, 21,31« RD2
CHANGE STATE §TRY
BSTATE »— {
BFNC
DMA
8¢
mMre
1@
STRD BYTE OFsT =
_MFE13
TITLE 2€ OO0 NUMBER
UBA MICRO FLOWS D{FO|OW780-0-5
SCALE | F—7— Tsneer /4 oF 27 ost.] 1 | 1 | [ ] |
| 7 [ ¢ | 5 1 4 | 3 o 2 1




i 7 | [ i 5 4 i | m 2| f
BALL NOT 58 RIPFRCOUCED OR COPED OR USED IN WHOLE
COPYRIGHT 1977 DINITAL EQUINMENT CORFORATION™
UNIBUS TO BDP TO SBI READ STRD BYTE OFST =g
WITH PREFETCH READ DATA 5490
PENDING FOR THE SAME BDP MOYE RDI BYTE @ AND I TO
D DOU'T. EN SSYN'
(mF1) DOUT«—RDI (I, 2) D
DMA B3 EN SSYN
o3 STRD BYTE OFST= 1|
541 ), 542
WAIT FOR PREFETCH REA
DATA RETURN EorncmnE ° MOVE RO! BYTE & TO MOVE RD2 TO BDP
FAIL SAFE .HI DOUT (WT BYTE) SET BNE BIT
FRS = RDI HDQUT«—RDI (2) DPA Ol I, 21, 31 «——RD 2
CHANGE STATE:
—_ BR(PF RDRCV D, RD FAILSAFE) 534 844 B STATE e— 1
A MOVE LEFT OVER BYTE FROM BFNC &g B
PFRDRCVD. RD FAIL SAFE = @ BPP T0LO DOUT (Low BYTE)
:T"":L wurm} LO DOUT«—DPA 32
EN SSYN
fRS = RDI ‘ FRS = RD2
BR(PFRDRCVD, RD FAILSAFE)534
PFRORCVD,RD FAIL SAFE = | T T 545 -
MOVE READ DATA 2 TOBDP
C 535 R SET BNE BLT
NO READ DATA RETURNED DPA BLIL2I 32— 703 C
ABORT UNIBUS TRANSFER CHANGE STATE:
WAIT FOR MSYN TO BE N
RELEASED BY UNIBUS BSTATE «— |
DEVICE (SSYN TIME QUT) BFNC e— &
NO < OP )
| BR(MSYNRLSD) 546
BFRDRCVD, RD FAILSAFE =2 MSYN RLSD = 0 543
536 54€ COMPLE TE
— zg\«lg g?)‘l'IATFéETBUr;?gED STILL WAITING CLR DMA ATT
BRANCH ON BYTE OFFSET NO—OP ST R s e 4 <.
DPA 00.10,20, 30 <R DI l k
'ep/cTRn BYTE 0rsT) 24 _MSYN RLSD =_! g
TBR{ETAD BYTE OFST) 84¢ e oLt !
prnnncv:.:,o FAIL SAFE = 2 TRANS FER ASORTED \ ( -
l MFI) '
READ DATA RETURNED CLR DMA ATT 203 o
MOVE RDI TO BDP I;é
BRANCH ON BYTLE OFFSET E
B DPA 90,1020, 3geROT. ~
[BR(STRD BYTE OFST)54 @ z
a
(mMF1) fal
003 =)
B
A
4
REVISIONS B
tlox]  cunena Trev. (mFie)
H I l
] " UBAMICRO FLOWS [phalowrss-0-5 |
{ D{FD| DW780-0-5 ‘
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MF1)
DMA C&
029

(MF1)
(oma c1)

P2l

MOVE WORD @ FROM BDP

MOVE WORD | FROM BDP TO

MF1
DMA €2

g22

g24

DMA C& THRU C7 ARE UNIBUS DATI TO SBI MEMORY ADDRESS TRANSFERS-WITH DATA AVAILABLE IN THE BDR

(MES
DMA €2

(nFI
DNA C5
625

P27

MF1
DMA C7

MOYE WQORD 2 FROM BDP 1O

MOVE FIRST WORD(BYTE OFST)|

MOVE SECOND WORD(BYTE OFS
FROM BDP TO UNIBUS

MOVE FQURTH WORD
FROM BDP TO UN

SBYTE ofFsT)}

BUS

5" §)

w780-0

WARLPLARE 91043

TO UNIBUS UNIBUS UNIBUS FROM BDP TO UNIBUS
DOUT«—DPA 00,10 DOUT«—DPA 20, 38 DOUT«— DPA 21, Il DOUT«— DPA 10, 20 DOUTe— DPA 38, @l DOUT«—DPA 31, 0%
EN SSYN EN SSYN EN SSYN EN SSYN : EN SSYN EN SSYN
EN PB CLK EN PB CLK EN PB CLK EN PB CLK EN PB CLK- EN PB CLK
<
620
TEST FOR A DP PARITY ERROR
; A
COND CLR DMA ATT DMA C8 THRU C15 ARE UNIBUS DATI TO 4
BB}Q;BPB_) 621 SBI I/0 ADDRESS TRANSFERS WITH DATA
=1 AVAILABLE IN THE BDP
(MFI)
621 1XPB =g 622 PARITY ERROR OMA €8
NO PARITY ERROR SET DP PARITY ERROR
COMPLETE 039
NO—OP EN DPPE STAT MOVE WORD O FROM BDP
ST E MR LATCH e— MR HT TO UNIBUS .
R{IR) 09 DOUT«—DPA 00, |2
EN SSYN
623 EN PB CLK
SET BTE FOR BDP L
(MF1) CHANGE STATE
L] BTE «— | ¢
MF1)
CLR DMA ATT
CLR MR HI GATE DMA C9
231
MOVE WORD | FROM BDP ’
T0 UNIBUS
DOUT «— DPA 2¢,30
EN SSYN i
(MF1) EN PB (LK
203 - ’
A
5D farFn) {(wiFi)
932 P34 236
SAME AS DMA C8 I SAME AS OMA (8 [ SAME AS DMA (8 ]
. ! l y
(MF1) (MF1) (MF1)
A
333 935 { 837
SAME AS DMA (9 [ SAME AS DMA C9 | SAME AS DMA €9 l
CHANGE NO. | Rev. (MFI5) = =
] T =00 NUMBE! .
UBA MICRO FLOWS FOIDW?780-0 -5
T SCALE  F—F [sweer /& oF 27 ost. ] ] ] 1 1 1 | | |
] 7 [ 6 | I3 l 3 ] 2 l 1
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| '3 1
STMIS CRAWING AND JPECIICATIONS, MEREN, AME TME
riong AT o L1} BDP PREFETCH
OR IN PART AS THE SASH FOR THE MAMUFACTURE O SALE
OF ITthas WRITTEN PERMISTION.
COPYRIGHT 19 7 7 CIGITAL BQUIPMINT CORFORATION® ﬂZG
MOVE THIRD WORD (BYTE OFST)
FROM BDP TO UNIBUS
CLR BNE BIT
pouTe=DPA 11,21 PREFETCH READ DATA RECEIVED
(MF10) . EN SSYN NO BYTE OFFSET) D
) (MED) EN PB CLK MF 1
(PREFETCB CHANGE STATE:
BSTATE ¢— 0@
631 v 74
MOVE WORD 3 (LARST) FROM NO PARITY ERROR MOVE RD2 10 BDP
BDP YO UNIXB8US.
CLR BNE BIT MWS = MAP LO DPAGTRO}®I, 11,21,31 ¢«—RD 2
UT «—DFPA 2), 31
%?; SSYN 2 $BI REQ FF =1 (CLRD) | BREBIREQFFI633
EN PB CLK
CHANGE STATE:
BSTATE €— @ 153 —
633 \], SBL REQFF=2(SET) ;‘EOTVENRg'BTg BoP
A 4
©25 Mo Be R ar REQFF PRFCH DPA(STRD) 00,10, 28, 36¢—RD |
[ A0 Inc en ] PAR ER CHANGE STATE
626 \L MWS = MAPLO BSTATE 6 |
3 636
START PREFETCH SEQUENCE SBT REQ FF = g(sET)| PR BT REQFF)E33 [ cet SYTE ANC CATA PATH l
INCREMENT UNIBUS ADD : SET BYTE AND DAT v
AND THEN MAP NEW ADD PARITY ERROR @
BUFF ADD STR€—AD +1 634 LSBT REQFF=1({LRD) CHANGE STATE C
LOAD oPB A BRANCH ON DATA TRANSFER BTEPE 'T . (MF1)
BUS AD ¢2 BUFF ADD STR EN DPPE STA b3
MWS = MAP LO
BR(DTE) G 45 PREFETCH READ DATA RECEIVED(BYTE OFFSET)
627 DIE=Z 5 (MF1)
LOAD OPA FOR PREFETCH
LATCHHI |16 BITS OF 646 DTE =1
MAP RAM READ COMMAND TRANSFERED 4 7
CLR COUNTER FOR TIMEOUT — 845 MOVE LEFT OVER BYTE
LOAD OPA® MWS = MAPLO ERROR TO TMPSTR
IB EN UMD BR(C NF(I:¢>)64I COMPLETE SEQUENCE TMPSTR DPA<STRD» 32 . |
CNTR ENABLE CLR MR HI GATE FRS = RD2 A B
OP CODE ¢«— PREFETCH CNFLI:@) =g CLR DMA ATT 1
MR LATCH ¢—MR H{BUS AD)> 64l OPB «— IDLE B 154 -
CLR CNTR Y}
NO RESPONCE REPEAT MOVE RD2 70 BODP é
RD 2
SBI REQ EN DPASSTRDI B1,11, 21,32 «— RD LS
632 MWS = MAP LO ;s
155 ©
REQUEST SBI T N
BRANCH ON PB MOVE LEFTOVER BYTE
CNF 120D =1 TO BDP g
SBI R EN ’
MwIs .—_-E?,‘Ap Lo 642 ¥ NOTE u‘], om<s_rnn)3| —— TMPSTR oy
TGRS ACK CONFIRMATION FRS = RD1I EE
TXPB =@ COMPLETE SEQUENCE [ s
CLR MR HI GATE
CLR DMA ATT
632 TXPB = | OPB «—IDLE B , 8
DATA PATH PARITY ERROR l o
NF(:@) =
MWS = MAP LO CNFQ q’iq: 1 575 |
SEQUENCE COMPLETE
BRSBI REQ FF BUSY CONFIRMATION <
REPEAT OPA ¢— IDLE A
MWS = MAP LO
635 ), SBI REQ EN
WAIT FOR SBT REQ FF 10 T
BE CLEARED > =3
MWS = MAP LO CNFQ: 64: -,
SBI REQ FF=@(5e7 BR(SBI REQFF) 635 ERR CONFIRMATION (mF1)
¥ ABORT SEQUENCE P23 A
CLR MR HI GATE NOTE 17 THE HARDWARE SETS THE
S8BT REQ FF=1 (CLRD) CLR DMA ATT PREFE TCH READ -DATA REQUIRED
(MF16) OPB «— IDLE B FLIP FLOP (UCBM szergn&g&)s
REVISIONS WHEN ACK IS RECEIVE
636 L THE PREFETCH SEQUENCE. (uF16)
3 a«} CHANGE NO. }m T SiZElcood] NUMBER REV.
; UBA MICRO FLOWS DIFD DW78®'(D-5
SCALE  F—ylr [sweer /7 oF 27 ost. | { [ [ [ [ [ |
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MWS = MAP LO

(D@ waT)

361

WAIT FOR SBI REQ FF
TO BE CLEARED

CNF{:p)=2(85Y)

367
BUSY CONFIRMATION . REPEAT
SBI REQ EN

MWS = MAP LO

BRANCH ON UNIBUS ADD{A D>

FRS = RDI

INTLK SET ENABLE
LBR(UB Al) 375

DRDRCVD,RD FAILSAFE=3

374

READ DATA RETURNED
ENABLE INTERLOCK FF

I 6 5 § 1 3 | o1 WA 2| !
“THIS ORAWING AND SPECIRICATIONS, HEREIN, ARE THE
DIGITAL EQUIPMENT CORPORATION AND
REPRODUCES OR COPHID OR USED IN WHOLE
THE BASIS FOR THE MANUFACTURE OR SALE
WRITTEN PERMISSION.
19 7 7 CIGITAL SQUISMENT CORPORATION®
DRDRCVD. RD FAIL SAFE = &
DIRECT DATA PATH TO S8I READ
{(MF1,19) 364 J,
(oma 09) READ COMMAND TRANSFERRED 371 l
BRANCH ON CONFIRMATION STILL WAITING
804 MWS = MAP LO FRS = RDI
LOAD OPA FOR DIRECT DATA BR CNF(I:2)365 B8R DRDRCYD RD FAILSAFE=371
PATH FUNCTION
LATCH HII6 BITS OF CNFLI:@>=@ (NR)
R ::IPTRRA:OR fMEOUT 365 DRDRCVD,RD FAIL SAFE=|
L NO RESPONSE - REPEAT 372 L
LOAD OPAL SBI REQ EN READ DATA TIME OUT OR
IBEN UMD MWS = MAP LO UNIBUS TIME OUT
CNTR ENABLE
OP CODE¢— DDP FUNC MFi7 No-oP
MR LATCHé—MR H<BUS AD) 361 | 354
CLR CNTR o>t (k) COMPLETION:
CNFQ:2> =1 (ACK _ CLR DMA ATTENTION
See DRDRCVD, RD FAILSAFE =2 RELEASE MR LAT CH
co ACK: WAIT FOR RD RECVD 373 1 %TTC?JRR MSYN TO BE
REQUESTS o1 FRS = RDI READ DATA RETURNED RELEASE
]BR(DRDRCVD,RD FAIL SAFE) 371 ENABLE INTERL OCK FF CLR DMA ATT
SBI REQ EN UFI?

CLR MR HI GATE
CLR CNTR
BSS = |

BROMSYN RLSD)354
MSYN RLSD =2

355 SYN RLSD = |

CLR OPA TO IDLE STATE
CLR READ DATA RECEIVED
CLR COUNTER

o-50 ] 1

[BEBlow 78

) (MF17) BRANCH ON UNIBUS ADD(AID OPA e— IDLE A
MWS = MAP LO 36l FRS =RDI CLR RD RCVD
INTLK SET ENABLE CLR CNTR
BR(SBI REQ FF) 36! CNFLI:0> =3 (ERR) SRUUB AT) 375
SBI REQ FF=SET (&) 370 R
ERROR CONFIRMATION
362 SBI REQ FF =CLRD(I) SET STATUS BIT |
BRANCH ON DATA TRANS FER EN CXTR
CLAR CNTR 375 UB Al=g 376 UB Al = |
MWS = MAP LO
MOVE LO 16 BITS OF RO ! MOVE HI 16 BITS OF RDI %;2
BR(DTE)363 TO DOUT TO DOUT
ENABLE SLAVE SYNC ENABLE SLAVE SYNC
DTE=1! DOUT e— RD1 LO DOUT«—RD1 HI
EN SSYN EN SSYN
363 DTE=¢
NO COMMAND TRANSFER
MASTER SYNC RELEASED
OR
MAP PARITY ERROR
commanD R TiME OUT
ENABLE MAP STAT
EN CATO
MWS = MAP LO
l . ~N.
REVISIONS (MF17)
CHANGE NO. | Rev.

MAREIEACE #1088
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COPYRIGHT )1 9 7 7 DISITAL SGUIPMAINT CORPORATION®
DIRECT DATA PATH SBI WRITE
(mF1 (MFI 406 _DTE= | A 465 DTE=g
DMA DI SBI COMMAND TRANSFERRED COMMAND NOT TRANSFERRED
BRANCH ON CONFIRMATION ENABLE ERROR BITS b
o5 6ar BUS IB LO (A_REC D EN CATO
2 ' MWS = MAP LO EN NAP STAT
LOAD OPA FOR DIRECT SAME AS STATE : . NWS = MAP LO
DATA PATH FUNCTION! 005 BR(CNF:2D}H O7
CLR CNTR FOR TIMEOUT — CNFU: @D o(NR)
LATCH HI 16 BITS OF MAP
RAM 407
LOAD OPA: ' NO _RESPONSE — REPEAT
- SBI REQ EN
I8 EN UMD BUS I8 L OeAREC D
DP MUX HI DISABLE MWS = MAPLO -
CNTR ENABLE lan(ua AT) 351 aris)
OP CODE «— DDP FUNC F18
CLR CNTR @ 351
MR LATCHé¢—MR H (BUS AD) .
INFQ:d=1 (ACK) R
]
377 J, CnFld=2 (B3Y)
REQUEST §BI a1 L 410 J,
BRANCH ON UNIBUS ADDCAL) BUSY RESPONSE REPEAT ACK CONFIRMATION C
SBL REQ EN MFI8 SBI REQ EN, BRANCH ON ACK FOR
BUS IB LO «2-RECD (oop WRT) BUS IB LO «~~REC D i WRITE DATA
MWS = MAP LO MWS = MAP LO =
BUS IB LOZREC D
BR(UB AN351
BR(UB A1) 351 [ (UB A NHEID) MWS = MAP LO :
2 - 351 BR(ACK) 413
CNF Q. @) =3 (ERR)Y g
UBAI=¢g i a2 1 ACK =1
—1 ERROR RESPONSE
352 ug Al = | 351 EN CXTER 413 ACK=¢g e
WAIT FOR SBL REQ FF GO TO 493 MWS = MAP LO_ NO ACK_FOR WRITE DATA —
TO BE CLEARED UNIBUS DATA GOES TO REPEAT I
UMIBUS DATA GOES TC 10 i® BiTS OF $BI SBI REQ EN —
HI 16 BITS OF SBI -
ry BUS IB LO A~ REC D . BUS 18 L0 €= REC D 0
BUS IB HI<A_ RECD NWS = MAP LO WS = MAP LO N
MWS = MAP LO iu
BR(SBI REQFF) 352 lg
SBI REQ FF=SET(2) 5 (MF18) ~
493 | , 351 P
353 WAIT FOR SBI REQ FF -
BRANCH ON DATA TRANSFER TO BE CLEARED 414 \L g"&
x
BUS IB HI¢&2-REC D BUS 1B LO ¢A_ REC D ACK RECEIVED 0]
::ASBL=E :NAT‘;RtSCK FLIP FLOP] MWS = MAP LO TN T R
SND. SSYN
BR(DTE)40 5 BR(SBI REQFF)403 : CLR MR HI GATE 8
SBI REQFF =SET (@) 3
404 SBI_REQFF = CLRD (1) . s B
BRANCH ON DATA TRANSER COMPLETE SEQUENCE .
BUSTIB LO A REC D 416 SYN RCSD=1 w;n' rosa MSYN TO BE
MWS = MAP LO CLR OPA TO IDLE STATE ELEASED
ENABLE INTERLOCK FLIP FLOP OPAC—IDLE A SLR MR hr Sate
BR(DTEy 495 g5 =1
BR(MSYN RLSD) 415
- MSYN RLSD = ¢ >

@ ' < A

WANEPLACH PAoaS

(MF1)
003
CHKI CHANGE Na.__ | mev. , (MFi8)
! Sizefcoo NUMBER — [ REV.
"UBA MICRO FLOWS  |pkp|ow78p-0-5
SOALE v [sueer 79 or 27 ost. ) | | | 1 [ ] i
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STORE READ DATA OR WAIT FOR AND
STORE READ DATA THEN GO TO
ODP TO SBI READ

206 424 STRD BYTE OFST =g 425 STRD BYTE OFST =1
BRANCH ON STATE OF NO BYTE OFFSET BYTE OFFSET
READ DATA IN PROGRESS STORE READ DATA 2 l»;gR;MTPE:?gRARY BUFFER
PACST L1,
BSS = DP ADD (STORE) DPACTAD O 2 e RO 2 TMPSTRe—DPA(STRD) 32
FRS = READ DATA | PRy e A
BR(PFRDRCYQ RDFS) 42 @
A% 426 427
SET BNE BIT FOR BDP MOVE READ DATA 2 TO
PFRDRCVD,RDFS = & CHANGE STATE (DPAGSTRDY) BDP AND TEMPORARY
420 1 B STATEe— ! BUFFER
BNF C e—¢& DPACSTRD) @1,11, 21, 32¢—RD 2
WAIT CLR RD RCVD ,
BSS = DP ADD<SSTORED)
FRS = READ DATA | 439
MOVE TMPSTR TO BDP
lBR(PFRDRCVD.RDFS) 429 S SET BNE BIT FOR BOP
DPA STRD)3! €— TMPSTR
PFRDRCVD,RDFS = | (MF17) _ CHANGE STATE (DPAGTRD )
421 A p@a BSTATE«— 1
BFNC é— &
READ DATA FAIL SAFE CLR RD RCVD

READ DATA NOT RECEIVED
NO-QP- GO TGO DDP
READ

l BMA DZ (;;'47) 4@
PFRORCVD,ARDFS = 2

422 J A (%:7)
PREFETCH READ DATA 4
RECEIVED.

STORE READ DATA | AND
BRANCH ON STORE BYTE
QFFSET,

DPACSTRD) 09.12,22, 38«RD |
BR(STRD BYTE OFST) 424

PFRDRCVD, RDFS = 3

L
PREFETCH READ DATA
RECEIVED
STORE READ DATA | AND
BRANCH ON STORED
BYTE OFFSET

DPA STRD ©9,10,20, 33 < RDI
BR(STRD BYTE OFST) 424

HANAIUACE P14

B 8550 5 T 1

(v~}

REVISIONS :
CHK | CMANGE NO. | Rev. i
T 1ZEJCODH NUMBER
I T “UBA MICRO FLOWS [plrol ow780-0-5
SCALE T [sieer 22 oF 27 ost. ] T T T TTT 1

=F= g | 7 T 6 5 1 4 3 l 2 ! !




| [ [ S-0.08zMmajdq] 2 | 1

UNIBUS MASTER - DATA IN TIMEQUT
SEND EZERO READ DATA
MF I

(vaco)
sS4

LOAD OPA FOR ZERO RD
CLR COUNTER FOR
TIMEQUT

BRRVR SEND VECTOR.

SEMND UMNIBUS VECTOR FOR

BRRVR READ DATA
BRRVR SEND RAM

SEND STORED BRRVR

FOR REAR OATA MFE,
vec s
ME L
vact S5

MOV UNI8US VECTOR ToO
L TMPSTR

SELECT BRRVR NUMBER
AND BRANCH ON THAT
VALUE

TMPSTR =— REC D

LOAD OPA:
DP MUX DISABLE
18 EMABLE umMO
IMC CANTR EMABLE
CP CODE ==RD MSK <@
CLR CNTR

B85S = REG ADD

|

STORE RERO /N MI bDour
AMD LO DOUT
REQUEST s&/

HI DOUT = &
L0 OOUT =— &
S8/ REQ EN

232

WAIT FOR S8/ RE® FF
TO BE CLEARED

8R(8I REQ FF) 232

3 S8/ REQFF = SET@l

233 S8/ RE® FF 2 CLRD (1)

INSTRUCTION COMPLETE
CLR OPA TO IDLE STATE
CLR ATTENTION

SQ 70 I1DLE

OFPA w— |DLE

@R(DP ADDL3:2)) 241
DP ADD (3:2D>=gf

24/
MOVE BRRVR 4 TO TMPSTR

TMPSTR = DPA Y 82,72

T Y

DP ADD L 3:2)=1

242 \L
MoOVE BRRVR § To TMPSTR.

TMPSTR —=—DRA @ 22,32

[

OP ADDL3:2)=2

243
MOVE BRRVR @ 70 TMPSTR

TMPSTR =— DPAY 43, /3 .

v
OP ADDL3: Iy =3

224 L

MOVE GRRVR 7TO TMPSTR

TMPSTR =— DPA Z 23 33

J,

258

REQUEST sa81

SELECT TMPSTR

S8/ REQ EN
L4

BUS /18 == TMPSTR

25/

WAIT FOR S8/ REQ FF
TO BE CLEARED

SELECT TMPSTR
8us 18 =4 TmpsTR

TBRISRIREG FE] 2%/

S8/ REQ FF = SET (

252

S8 REQ FF=¢C

LRD ()

BRAMCH OM DATA X FERRED

MO~-OP

254

BR (OTE) 253

S DIE=d > |

OTE =/

W
—tanLo

TEST FOR

DATA WAS TRANSFERRED

ACK

N~ OR

B8R (ACK) 255
N AcK =g
S

253 ’
NO OATA TRANSFER

CLR OPA To IDLE STATE
OPA w— |DLE

LA CMTR

CLR S8 ATT

255 1

READ DATA FAILED

CLR OPA TO /DLE STATE
QPA o IDLE

CLR CWNTR

268

l STORE VECTOR IN BRRVR
SELECT BRRVR MUMBER
AND BRANCH ON THAT
VAL UE
SELECT TMPSTR AND
LAD*2, HAD:=2

8SS = REG ADD
Laa(opnpo@:z)zm

DP ADDL3:22= &
24/ \I!
MovE TMPSTR TO BRRVR 4

DPA & &2,/12 ~— TMPSTR

L

256

ACKe !

Y

READ DATA RECEIVED
CLR OPA TO |DLE STATE
CLR COUNMTER

CLR BRRVR FulLt BIT

OPA - IDLE
CLR CMR

DPADDL: 2y

262 N
MOV TMPSTR 70 BRRVR &5
DPA @ 22,32 =— TMPSTR

[

DP ADD £3:2)=2

63

MOVE TMRSTR 70 8BRRVR G
DPAD $3,/13 ~—— TMPSTR

L

275

OP ADDL312)=3
264

mangogace K1ean

CLR UB ATT 245 7557/57":‘:;6‘:’;’_’525 INTR. MoV _TMPSTR T© BRRVR 7
CLR CNTR BRANCH ON BRRVR FuLL DPA ¢ 23,33 = TMPSTR
NoO—oP CLR BRRVYR FuLL
BR (BRRVR AULL) BRONTR RLSD} 275
- 246
BRRVR FuLL =i fute) TR RLSD =8 < <
247 l 246 BRRVR FULL= & 276 INTR RLSD =1
(mMF1) LOAD OPA FOR TMPSTR RO LOAD OPA FOR RERO RD I CLR S8 ATT ]
093 CLR COUNTER FOR TIMEOUT CLR COUNTER FOR TIMEOUT
LOAD OFPA: LOAD OFA: 257 l
DPMUY H DISABLE
'8 513»\5:,5 UM: DP MUY DISABLE l cLR CB arr 1
INC CNTR ENABLE 1B ENAGLE UMD
OP CODE ~— RD MSKad& INC CATR ENABLE
CLR CNTR OP CODE —~-RD MSK =&
CLR CNTR
¥ ¥
v () MmF20)
1 mev. 22,
TITLE [SIZE| 1= NUMBER
UBA MICRO FLOWS DFD|DW780-0-5
SCALE | %eri [sveer 27 oF 27 ost. | | T I T T T 7
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Lk,

MASTER DATI Bra W! MASTER DATT BrN W@
EETURN UniBUS DATA IN UPPER EsTUBN UNIBUS DATA IN LOWER
/% 8/TS FOR READ DATA /% 81TS FOR ZEAD DA4TA
{(2eeo N LoWER 16 8ITS) (2ERD IN UPPER It 8iTS)
(mF1) (MF?)
( UC‘BZ) (UBCS )
52 53
LOARD OPA FOE UNIBUS BD LOAD OPA FO UNIBUS ED
CLR CouNTER FoRTimEOUT CLR COUNTER FOR TIMEOUT
LOAD CPA: LOAD OFA:
TR MUX H DISABLE DP MUX R DISABLE
I8 ENABLE UMD T8 ENABLE UMD
ENTE ENABLE CNTR ENABLE
OP CODE < RD MSK=P8 OP CODE <« 2D MSK P8
LR enTR LR CNTR
234 237 :!/
STORE UNIBUS DATA IAN STORE UNIBUS DATA IN
#I DOUT AND LO TOUT HI DouT AND LO DOUT
2equesr S8T HT DOUT, L0 DouT = £EC D
HI DOUT, LO DOUT € gecD
S8I geq EN
Bus I'8 <2 Pec D (SHFT 2) 265
LEQUEST S8T
BuS I8 <2 pez D
235 SBI Req EN
WAIT FOR EEQFF
TO BE CLEAFED
A
BUS IB &— REC D (SHFT 2) 266
aggsggaii_‘f;érzf;) WAIT FOR S8BT Beq FF 70
3 82 cLeneep

236 SBT BEQFF = LRD (1)
Q 8us 18 epecD
TRANSFER COMPLETE .
CLR OPA 7o TDLE STATE BE (S8 EEQFF) 266
0PA < IDLE 8BI CEQFF=SET (D)
€Lk CcNTR 267 S8BT PsaFF= ¢LRD (1)
cLe U8 ATT
TRANSFER COMPLETE

CLR OPA 7O IDLE STATE
OPR €<—TDLE

CLR CNTR
cLe UB ATT
(MF1)

623
(m71)
23

WA 00404

[BFolow 766-0-5 [~ ] 1

-~}
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OR N PART AS THE SALS AOR THIE MANUFACTURE OR SALL
OF TSV WRITTIN PERAISDOM.
COPYRIGMT DMETAL SQUIPMENT CORPORATION™
DPR READ
UAT READ IF DPE@ —>SEND BERO
D FUBAR, FMER, SR, CR - ReaD IF DPRI-»/5, SEND CONTENTS w D
(MFN AmEN (mF1)
(s87 ) (s82 ) ( 883 )
COMMENT
d ez ! P eea-lws\!, Ger DP «3
LOAD OPA FOR (AT ED SELECT 833 = Lec App TSTATE INFoEMATION Feom -l SELECT B39 = @6 ADD
CLEAR COUNTER FoR AND BRANCH ON NON-2EEO | Mk anp smare eam ow AND BEANCH ON VALUE
7IME oUT ADDRESS UCBT AND COMBINE WITH SELECT DMS = DP BAM
e
LOAD ©OPA! 8SS = gec AoD ’ DP ADDEESS INFOEMATION B33 = 2&6 ADD —
DP MUX DISABLE BR(DPY>P) 123 l IN DP BAM CUMD). l DMS * DP RAM
g:TZNnEBNL:IB(LJgT (DPYP)=] I MICRO STATE 124, 125 BE(DPADD (3:2))i4°
OP CODE «— gD msk=3 123 (0P 2322 —_ — ——-J DP ADD <3:2) =g
| DP REG ¢ ~ SEND 2E80 €D 124 l 22 1
104D APA Fae 2800 2D ! \
120 - ¢ CLERR CNTR FOR TIMEOUT ENRBLE STATE AND- MSK MOV BRSVR 4 TO TmMPSTE
c BEQUEST 98T PREPAEE FoOR ROTATE ONTO AD BUS TMPSTR <~ DPA & 00, !¢ c
. LOAD ©PE:
S8 BEQ EN LOAD OPA. 4
DP MUX DISABLE 8us AD <=uC8 AD mMuX DP ADD ¢3:2)=)
IB EN uMD 833 = 2e¢ 42D 143 v
< CNTR ENARBLE
MoV BESVE S5 To TMPSTE
2l oF CODE RD MSK=*@ 125 £es T
WAIT FOR SBI REQ FF CLe enTR WoUE STATE AnD MK TMPSTR ¢ DPAS 20,32
To BE CLEARED 833 = Lea ApD 7o DATA PATH RAM L
. D88 = 2 (eoT2 DP ADD ¢3:2)=2
No-oF ) DPATREG ADD) #3,13 < BuS AD PTy 2
— 88 (S8BT BeqFF) 121 ! Y e
S8T LearFF = 3T (B) 127 MOV BESVR (, TO TMPSTE |
REQUEST $S8T 126 TMPSTR €~ DPA @ @/, ]
2OTATE DP BAM 2 BYTES ronD orn FoR DPE 23 T -
%) 0
SBI EEAQ EN CLE CNTE Fol- TIMEOUT DPADD (3:2)=3 \
BuS I8<"DPA (REG ADD) PREPAEE FOR EOTATE 45 Vi <)
(#o7 2) 23,/3,33,93 ; Mov VE 7 To TMPST, ES
/22 S8T REQ FF»cLED (4) LOAD OPA! ov BRSVR TMPSTR o
I8 ENABLE UMD TMPSTRE- DPA @ 2/,3] ™~
B INSTEWCTION COMPLETE ENTR ENRBLE =
CLE OPA TO IDLE STATE OP coDE — £D MK =@ | o
OPA <— IDLEA CLE CNTR d6 v 1 8
CcLR 98 ATT BSS = ge& ADD LOAD OPA FoE TMPSTR RD 150 ) 7=)
P pSS = 2 (RoT2) CLR CNTR FoR TIMEOUT WRIT FOR S8I REQ FF
/138 LQAD OPA: TO BE CLEAEED
DP MUX H DiSABLE 8US T8 <2 7mperR B
WAIT FOR S8BT BEQ FF T8 ENABLE UMD
TO BE CLEARED ENTB ENABLE 3255 58?2::3_ :Fi g’_‘?@
— A OP CODE «<—RD MSK=@ S : —
(mF1) Bus 28274 <§§§42130>3§,% CLR enTE &l 48L_Bea FFe2L2D (1)
" s23 YT EE;FF)ISO a7 \‘/ INSTEUCTION COMPLETE
98T REG FFe3ETlE) PEp———— CLR OPA 70 TDLE STATE
131 SBT geq FF=cLeD (! OPA <= IDLE A
kK ) SBL REQ &N ¢LR S8 ATT
cLé oF8 BuS TB <« TMPSTR
. OP8 «<— IDLE B \l/
af A
; (MF))
e e e . REVISIONS . Ms
ilox] owstna [rev. (MF22) )
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“THIS DRAWING AND SPICIFICATIONS, HEREN, ARE THE
B e Tou Jats FOB TV AN ACTURE R Sk
OF ITEAS WRITTEN PERMISSION.
COPYRINT © | ) DIRITAL EQUIMMENT CORFORATION"
MAP REGISTEE READ BRSVR WRITE MAP REGISTER WRITE
(MFI) (MF1) (MF1)
(s8¢ ) (s86 ) 587 D
ad Ll A
SELECT MmMAS = REG ADD SELECT BSS = REC ADD MOVE LOWER i BITS OF
STORE HIGH il BITS OF AND BRANCH ON YALUE AD WD TO MAPREG LOW
MRP REG 833 = REG ADD ME L {2EG ADDY < ADWD
MRBLATEH <— ME H(2et ADDY 8€ (DP ADD (3:2) 332
|52
DP ADD (3:2>=¢ L
136 532 T MOVE UPPER 1o BITS oF
- AD WD TO MAP REG HL
LOAD OPA FOR MAP 2E& RD MOVE AD WD To 8RSVES ME H (RE6 ADD> € AD WD
SELECT MR Low
LR CnTR DAY & 9¢,!6 < AD WD CLR SB ATT
LOAD OFPA DP ADD (3:2) =
I8 ENABLE UMD 333 i
CNTR ENABLE MOV AD WD 7O BRSVRS
OP CODE <~ MAP REs RD
CLE CNTR DPA @ 2¢, 3¢ <—AD WD C
MWS= MRP Lo L (mF )
DP ADD (3:2)=2 pp3
/37 334 M
PequesT SBT MOV AD WD TO BRSVRG
SELECT MPLO DPA G 21/ € AD WD
S8T peq e~ . '
MWS= MAP Lo DPADD (3:25=3
335 Vi e
MOV AD WD TO 8RSVET _
19 DPA @ 21,31 €— AD WD l
WAIT FoR $BI REQ FF ‘ ol
TO BE CLEAEED 336 ! é.
MWS= MAP L0 INSTBUCTION COMPLETE ' !
8R (S8L BEQFF)I40 CLR 8B ATT o
SBL REQ FF=SET (&) ;
141 SBL BEQ FF= ¢LED (1) 58
INSTRUCTION COMPLETE : IDLE -Z
LB OPA To IDLE STATE a]
RELEASE MR LATCH (mF1)
OPA<~—TDLEA 263 B
CLR MR HI &ATE
CLR ENTR
LR SB ATT _
(MF1)
op3
A
REVISIONS
O | CHANGENO. | Rev. (MF23)
l LE 1ZE NUMBER REV.
UBA MICRO FLOW D Dw780-0-5
, SCALE A4  |SHEET 24 OF 27 ost.] ] 1 1 1 1 [ [ 1
=== I 7 [ 6 | 5 4 l l 2 1



8 i 7 i 6 I 5 { 4 I 3 | [ [5-0-0877afAq] 2 | l
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AND WICPICATIONE, HIMN, AN TR
PROPERTY QF DIGITAL EQLAPMIGT CORPORATION AND
RPROOUCED OR COPMD OR USED IN WHOLE
THE BASIS FOR THE MANUPACTURS OR SALE
WRITTEN PERAMISION,
- A SQUERMENT CORFORATION™
vt 4
DPR WRITE- (NC-OP, C&E 8TE, Puece O DPR PURGE
CLR BTE AND PugGE) BRANCH ON PUBGE BEQUIEED
(MF1) (FUNC = WEITE - AND* BDP D
CONTAINS DATA)
88S = EEG- ADD
65 88 (PEG RAD) LLG
SELECT 833~ FeG ADD AND PeG PaD=@ _ (NO)
BEANCH ON NON-ZERO , pec 2ave! (ves) oo
Gl =/ (Y
5337 Bee Amp PUBGE REQUIPED PEG NOT BEQUIBED
1 . UIRE. .
e ;5_” P MOVE STORED BUFFEE BEANCH ON BDP ACTIVE —
ADDRESI To BAS (PRE FETCH)
66 (DP> o)~/ 668 EnABLE AT ERROR 8SS = BEG ADD
DPRI TO I5 NON-OP FOE DP@ B8R (80P ACTIVE } 700
BEANCH ON DATA BITS 31,30 cLE 8B ATT B;Tgﬁpf*cﬁﬂsﬂm)ﬁﬂ BDP ACTIVE=/ (YES)
TO_DETERMINE oPERATION T 0 \, 80P ACTIVE *@ (NoY 3o =
[ 8SS ~ Res Ao ©70 8DP NoT ACTIVE 8DP ACTIVE
BE(S8T 8IT<31:307) 6062 BOUTE STORED ADDRESS (843) CLR BSTATE (8NE) CLR READ DATA RECENED c
. TO MAP (AD BUS) Fof AND BFNC WAIT FOR COoMPLETE
(mEr) ADDEESS MAPPING CHANGE STAT 3S = EEG ADD
SBI BIT(31:30) = & PrE ner€ £ 8
LOAD 0P8 BSTATE { REG ADD)Y < & CLE RD BcvD
vz ! Bus AD~2- BuFF ADD sTe BFNC (REG ADD) <— & 82 (8D FAILSAFE) 70!
neo-op 8SS = eFo STR 2D FAILSAFE =g (READ DATA EXPECTED)
CLR S8 ATT v/ N
L STOBE HIGH 16 BITS OF J02 2D FhiLsArE =]
. aps = IDLE
3BI BT (31:3py=1 MAP gAM BEAD DATA NOT EXPECTED
063 N (MF1) ME LATCH  mEH <BUS AD> €LR BSTATE (8NE) Ml
CLR BTE ONLY #03 83S = pec AdD AND_BFNC (MF7,25) L
CHANGE STATE: CHANGE STATE (PG ¢ mPT) ]
8TE ( PE& ADDY < @ 672 BSTATE {RPEG ADD > @ o)
CLe S8 ATT LOAD OPA FOR PURGE ' 8FnC (BEG-ADD) & Sl
[ (MF1) SELECT LOW Ko BITS OF MAP 24M \L ]
IDLE 03 CLR ENTR FOE TimEouUT > 67 \L ig
. = LOAD OFA : ~
S8BT &/T (31:35¢)=2 e STATE <1t 5 CLEAR MASK 8ITS =
I8 EN UMD 679 CHANGE MASK g
SAT BiT (3/:30)=3 ENTE ENABLE ENABLE DP PARITY STATUS BIT MSK { REG- ADD YALL <—g
o5 T OP CODE <— PURGE ENABLE mAP STATUS BITS 1)
Rpva—— MWS <@) = & (TNVALID MAP BEG +
CLR BTE- GO 7O PURGE 253 = PEG ADD MAP BEG PARITY EE2) 677
CHANGE STATE CLE enTR SET BrE, ¢LB BSTATE CLR OPB To IDLE STATE 8
BTE(PeCr ADD) =@ o3 \L AND FUNC BELEASE MR LATCH
EN MAP STAT OP8 <—IDLE B -
BRANCH ON MAP RAM OR EN DPPE STAT CLR ME WL GATE —
DP RAM PACITY EREORS CHANGE STATE: 89S =/
(TEST PUBGE ACCESS ok ) BSTATE < RE&-ADD) = & 203 =
B8usS = BEG ADD 8TE (REG- ADD ) =— | PY)
MwS =g BENC (REG ADD) <— CLR OPA T IDLE STATE
QR ENTR CLR SB AITENTION
8 (PRG- ACCESS OK) 674 > 0PA <~ IDLE A
PEG ACC OK= @ (FAILUEE) CLR S8 ATT
FPRG ACC ok=/ (Suceess) A
PUEGE (mF2s) @
675 (MmFl)
CHANGE NO. | Rev. (MF24) 203
| TTLE ISIZE[co0 NUMBER REV. |
UBA MICRO FLOW DIFD|OW780-0-5
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AND SPICFICATIONS, HEREIN, AR THE
DIGITAL SQUIPMENT CORFORATION AND
REPRCOUCED OR. COPTED OR USED IN WHOLE
THE BASIS FOR THE MANUFACTURE OR SALE
WRITTEN PEUAISSION.
DIGITAL EQRAPMENT CORPORATION™
(MF24) 36 32
(PuRGE) SBI COMMAND TRANSFERRED ACK - CONTINUE D
. BRANCH ON CONFIEMATION BRANCH ON ACK FOR WD/
75 8uS T8 ~"—DP RaM Bus TB=<A-Dpp egam
LEQuUEST S8BT MWNS = MAPLO MKWS = MAPLO
BLANCH N EXTENDED FUNC.
ENABLE DP PREITY EBR CATCH BEUCNFSII@)) 320 B8 (Aack) 324
SBI Beq EN ,
8us 18 <2—pP gam CNFCI:@Y= @ (WR) Ack=g
gl s | N -
Mo BESPONSE - REPEAT 325 Ack=| ACK FOE WDI! NoT BECEIVED
8L (EXT Fune) 312 ACK FOR WD/ BECEIVED REFEAT
EXT FUNC=& @ 38T PEQ EN ok A . e
PeGLWET, 8US T8=2—pp £am BRANCH ON #CK FOR WD s EQ EN
EN DPPE ¢ATCH 8us T8=<2—pp gam 8us 18 DP BAM
(MF25 24) MNS = MAP LO MWS = MAPLO EN DPPE (CATCH
(Pecrwer) 3 MWS = MAP (1O
8L (EXT FuNe) 312 - ‘ 8& (AcK) 326 B2 (EXT FUNC) 312
313 EXT Fune=/ EXT FUNC= (MF26} (ME20) xr Func= c
EXTENDED WRITE 312 al P we> (MF26)
WARIT FOR 88T geq rFrF / exr Fune=] 312
N =
N, D /.
ENABL n < RE X WE PRGXWEYS (MF25)
Bus IR DP EAM (MFZS) 33
EN DPPE CATCH CNF(LiBy =] (ACK) 3/3
MWS = MAPLO ACK=
BR (EXT Func) 313 327 AcK=] 326 R
- @y=2 ( ) CK N CEIVE.
S8BT peqFF=3ET(Y CNF “3?2) z BSY\]/ ACK FOZ LAST WD RECEIVED ACK oL (EECEIVED Nl
CLERE STATE AND MASK S8T REq EN ]
314 SBT 2EQ FF= ¢LED (1) Busy - PEPEAT TEST FOR DP PABITY ERR 8BS I8 —2 pP 2aM [
BEANCH ON DATA TRANSFER S8I REQ EN CNG MASK AND STATE: EN DPPE cATCH ©
305 18 ~2—1pp 2Am 8US 1B~ Df° RAM BSTATE ——¢ MWS = MAP Lo &
EN DPPE (¢ATCH BPUNC=— ¢
EN DPPE c¢ATCH MIWS = MAPLO 82 (EXT FUNC) 312 s !
el msk . fis
MWS = MAPLO B2 (exT FUND) 312 EXT FUNC= & (MF26) 200
B8 (Dr€) 315 82 (DPPE) 330 312 ;
DrE=/ EXT FUNC=& (MF26) EXT FUNC=] z
312 FPEGXW (MFZS) E
as DTE =Y EXT FUNC=/ Z)PP“_::;Z‘ 313 l;ﬂ
88T TRANSFER DID NoT pRGXNED> (MFZS) 1
TAKE PLACE 33 334 DPPE =1 330
COMMAND TIMEOUT o0& CNF (I.'¢) =3 (ERR) DP PARITY EREOR NO ERROES: B
MAP PARITY ERROE 323 W ENABLE 3TATUS 8iT CLR OPB TO IDLE STATE
Bus I8 <4 _pp 2AM ERRCR CONFIZMATION EN DPPE STAT PELERSE MR LATCH -
EN CATO ENABLE COMMAND EPEOP OPB =—— TDLE 8
EN MAP STAT STRTUS BIT CLE ME HI GATE
= mA
MWS = MAP LO EN OXTER @
. (mF1) @
o0 7
@' 219 (mF2z9)
703
(MF7) 14 A
219 (mrF)
2!
cANGE o, | Rev. (MF25)
l TITLE 1ZE)CO0H NUMBER REV,
UBA MICRO FLOW DIFD|DW?780-0-5
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(MF25, 26)
(PecLier)

312

PURGE WEITE LONG

Bus 18<2—Dp pAM
EN DPPE CATCH
MWWS = MRPLO

344

SBI COMMAND TEANSFERRED
BRANCH ON CONFIRMATION

8us I8 <2—pp gam

MWS = MAP.LO

34/

WAIT FOR REQ FF TO
B8E CLEARED

8uS I8 «A— pp pam
EN DPPE CATCH
MWS = MAP LO

-\
82 (3SET 28 FF,

88T BEQ FF= SET (P)

392 SBI BEQFF= CLRD (!)
 BEANCH ON DATA TRANSFER
ENABLE

8us 18 <"—pp pam
EN DPPE CATCH
MWS = MAP LO

BE (DrE) prE*)

343 Dre=@

S8I TEANSFER DID NoT
TAKE PLACE!
SOMMAND TIiMEOUT O
MAP PARITY ERROR

8us T8 <2— pP pam
EN CATO

EN MAP STAT

MIWS = MAP LO

BR (CNFS1i8)) 345
ENFCI'@) = (NR)

345 N
No BESPONSE - REPEAT

881 EEQA EN

8us I8<«—DFP EAM
EN DPPE CATCH
MW = MAP LO

B8R (EXT FUNC) 312

M EXT Funes|

PEGXW. (MF25)
313
CNFCLL@) =1 (ACK)

346 R

ACK CONFIBMATION

BRANCH ON ACK FOE WD/
Bug I8 <2~ pp eam
MWS =2 MAPLO

8 (ACK) 326
(mF2s)
326, 327

ENFC1ip»=2 (BSY)

347 )

BUSY — BEPEAT

S8BT REQ EN

8us I8 <2-pp pam
EN DPPE cATCH
MwS = MAPLO

8L (EXT FUNC)

EXT FUNC = 8 @ (MF20)
EXT FUNC=/ sz

PEG X W (MF25)
313

CNE1:8)23 (ERR)

350 b

ERROE CONFIEMATION
ENABLE COMMAND EREOR

EXT PUNC= @ (MF26)
. g 312

STATUS BIT
EN (CXTER

N S (mF1)
ik 210 (MF26) ~
IN TITLE 1ZE NUMBER ]
it - UBA MICRO FLOW D|FD{DW780-0 -5
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PROPLITY OF DIITA COAR CO CRATER o S
NOT BE REPRODUCED OR COPEED OR USED IR WIOLE OR IN
r&ummmmmmumt
corman @ Chin DIGITAL EQUFUENT CORPORATION™
D D
SEE NOTE |
|
/
— / ! b
. SBLIN SBY ouT S8BT IN SBI IN BT ouT SBI IN SBT U
SET | =780 RH7ZBD-A MS75E <£7ZL-A
: ok i DPTIONAL OPTIONAL OR
! PANEL IR MS78@-&
; 7 Ji PANEL
C C
O <«
| | i
' d : |—
sz ———L]JG J:ZQ—— |
! % ot
; i
)
®
B >
SEE NGTE 2 E
£s: CONT:
., I78@-C SYSTEM C(ONSISTS OF 1178@-EK,EM,EN SYSTEM CONS/STS OF
A KATED-A A KATB0-A
B DW0- A B.DW780
C. M3 78D C.MS780-E B
D. SFT (# ™M3043) D. RH780-A
£ 2 DUMMY PANELS (% 74:8973) £.RH780
1178@-D SYSTEM [ONSISTS OF F. SFT .
A. KAZD-A -
B DWFAA 2.) SBI CABLE CONNECTIONS TO
C. MSBL SFT FROM ADJACENT BACKPLANE
D, RHTED-A ARE ALWAYS 1700087~ | (QUANTITY 4)
£ RuEe OTHER SBI CABLES ARE 1700087-0.
11780 -2 ,EC, ED SYSTEM CONSISTS CF
A. XA780-A
B Dw780
C. M5780-E
D. SFT (*/M9043) . -
Bl || 1ol &, B E. 2 DUMMY PANELS (*7418973) ‘BAO;F;LANE E‘BLI'HL_LEE‘OE_ONNECT)
ESER N N ) ORN. Lo [Telo L A
NNES PSS RE D s Tasm] 11780 dilgliltial
b £ w |
IS NSy < Bek T ENGZL VX [B, o] TTLE ~
NERIR e e o= 11752 SUB SYSTEM
AEHEGE e ET i T3 R B0 INTEF-CONRL
HEH = R IRk NEXT HIGHER
< ! ¥ = | ASSY,
i N 1= 4 R-DD-11788-0 SIZE NOMBER REV
HE el M= SCALE < D |IC[1i782-0-3 €
BN = sieer | oF 9 |osT. T T T 1 1] T
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E- nnu;f_- Copngw |07 75| P ‘I‘l‘%‘g@ igliltial
e TTE

] oy Eng— ] 11780 SUB SYSTEM

g ‘ = INTERCONN.
NEXT HIGHER ASSY.
2-DD-11789-@ .

- SCALE - A Sll.';EIIC ||78®%‘53 '(“
SHEET 7 oF 5 |owT. L LI T T 1]

aanremace Paste

SEE NOTE | —\ o oA cur -

i

[*T%

S nS780 m A730-A
B
S J7 Ry n
4 E JB X Jz
.JS El J9 3 73
§
o4 S Je 54 J4
[Jos a0 o
EJJS é Ji2 —Wﬁ
=) |

I 1780°0-

NOTES:
) 11730 CUCV SYSTEM CONSISTS OF
A KA790 A
B. DW™J A
C MS7eg

D TRM(M9D4P) MOUNTED IN
SLOT* | OF MS78¢ BACKPLANE,

THIS SHEET FOR
CU*CV VARIATIONS
ONLY

(BACKPLANE SB.I. INTERCONNECT )
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]
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Emvwnﬁmw.‘.‘.;
N7 S€ AEPRCDUCED 08 COPEED OR URED I SINLE 08 IV
PIRT A3 DE BASIS FOR TME MANUFACTURE 0B SILE OF
ITEMS WATMOUT WINTIEN PERMESEION.
COPYRIONT @ /97 , DIMTAL IPMEEY CoRPOMON"
J7 Ja T
302 52T BaO L Q 5 & S
2 QX 5 —2 S BUS SBI REQ4 L SIS
Sar 3 1 O ~
BUS S2: 31 L T BUS SBI B20 L e BUS 9BI REQ7 L f ; C
[——\ . BUS SBL 823 L S o BUS SBI REQS L S
e Iy ¥ 7
BUS 38I 322 L —e 5 BUS SBI B22 L C o RS SBL TP L § é?
—Z - L] &l
Y w < 2 : —% §
. 22 < 8 BUS SBT REQG L Q2
Bus 381 212 c 3 —< ¢ BUS SBT POLK H S
-‘T§ e —3—% o BUS SBI TP H ‘el
—_ —C, — &
A i ' H X 7|
—C bl o BUS SBI PDCLK H O 5
2 X BUS SBI PDCLK L ol —
R A4 2B e s | ¥ & m
202 3R 3M ~ BUS SBI £24 L — é BUS GBI PDCLK L 5
BuU& 3BI B27 L < ; o % S Sa
B RS BUS SBI BZ7 L o BUS SRT MP2 L 5 &
BUS 3BT 305 L ———O L BUS SBI B25 L £ o aC SRT MPI L g =
5 BUS GBI 8328 L S, 9 N
BUS “BT 208 L < = RUS SBT B2 L g, o BUS SBL ALERT L & =
2 2RT o~ = M
BUE BT 206 L it BUS SBI 229 L S S BUS SEI UNJAM L ; g;
BUS SBI B29 L - C 2 BUS SBI 830 L c C BUS SBL CNFO L -
< =m- = % 7! - = 77 P
BUS SBI Bi L =S, 2 BUS SBI FAIL L S & BUS SBL AALLT L g Z
BUS SBT BIl o i < = BUS SBL B3I L c G BUS ONFI L g C
JB Jme 712
) o 7P 72
< BUS 3BI MO L < 5 gUS SBI INTLK L ; o
S BUS SBT DEAD L S BUS SBI TRO | L £ Z <
— BUS SBI MI L < o BUS SBL TRRZ L o - L_
; «
P S N 4oz H oo L
l‘_ﬂg_( 2 BUS 3BT M3 L ¢ BUS SBI TRB3 L =
- ) Z e ) Z | & Z
s _i:— 512 L 1 S BUS &I M2 L Y 5 BUS SBI TRA2Z L L; ‘;,-
BUS SBI BM L ; SR BUS sSBL P@ L < 3 BUS SBL TR24 L 9 G ~
—< 3 BUS BT SPARE @ S —2 !g
i Z Z <ar A 2
BUS SBI 32 L —% BUS SBL Pl L S 5 BUS SBI TROS L =< :
e —E 5 BUS SBI TRB& L Tl N
R ! N X A X X &
RIS A S5 L 2 g5 K2 ph
5z % g BUS SBT TRO7 L o5 -
~—,-c‘“ e BUS SBI <PARC | o, e BuUS SBI TRAS L - = C
I L.C[ ép BUS SBL TARR L e 2 | AR AF C
i ! > ! | Z %)
—& 2L i Sl ‘ s SET RO L 5 % £
—, S RS SBI TAGL L oo - BUS SBI TRIO L SING
BUS BL 3 L — e L L « A
—C, = e ST BUS SBL TRIl L S
o o BUS SBI ID L ———rC, 9—4 BUS SBL TRI3 L S B
g e — ol
BUS SBI =/ L — BUS SBT Id2 L S ‘ BuUs SBL TRiZ. L < 3
BUS SAL RIS . —, = BUS SBI ID3 L <, o RUS SBI TR4 L 2 [
BUS SELI 23 _ i X BUS SBL ID4 L 1 BUS SBI TRIS L & 8
|
./ = \_/ = \_ =
g (SBL IN)D
e ORN. £ 73,702 |25 33 | FIRST USED ON idiltislf A
CHKD D (6 AuC “78@ L
5 g e o 2o (B 7l ™™ [730 SUB SYSTEM
PROU. ENG. © 77
yd
E NEXT HIGHER ASSY.
E — B-DD-11789 SIZE NUMBER REV.
i [z scaie ————— | D [[C|I1780-@-3 C
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= 8 7 | 5 | [ 2 ] T 1



i ' i 4 [l 4 v - | 3 j l_/l : ”zévuunwzl 1

REVISIONS
CHANGE NO, REV.

wAKIPIACE P2088

/77\\ /,‘3\ m
lAa 8 (» & 4 &
Tz o Sus SaL age ¢ g 5 o+ SUS SAT REP* ¢
| S sT — 84S s8I ses ¢ g O Bus sar sz¢ ¢ ? & sus ser AE§7 ¢
£ ~ . ~
o 1 2 &8s S8r @28 ¢ 2 © BYS S8BT FEPS &
| # ¢ ! H v H
Sl L Sus S8r Ep2 ¢ C O Bus s8r 821 ¢ & S4S 28I TP ¢
i [« ¢ £ £ £ <
I —~ - — 0 S C
e o' ~ ~ ”mM Py
— e It S 2 bus S&T 822 ¢ Q7 LuS S8 £ECLe <
—_— ey —— prl SET 8232 o oS - (& Bus S8BT PCLA A7
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12 TP 2249-1C | CABLE POWEIR B | P5T2 -5 RET-A [KAT8H 53 RET-C PS5 2 -5 RETURN 48 1014249-¢L | POWER CABLE (BLK) == * - RET -D [KA/SP-5ARET-D| PS"i - 5 RETURN <
3 TP.as3@ - Al IABLE POAIR RIT,! 28%2 +5y -D DW780-5v-Bl PS 2 +5v 49 -C -C -
14 TP «T3p- A CABLE FOV.ZR(RECZ,| 25%2 +5V -C DW Z8@ +5v-C 50 -B -B 18
15 TP Z2p- A CABLE PONER(REIZ | 2572 «5/-8 AKATBPY ~5B-C 51 TP14249-@L| POWER CABLE {BLK)| P % -ZX RET-A |AATBP+SAREA L
e IPa3p- A CABE POWZIR (RED, P5*2 +5V - A KATep-58-B 1 P25°2 -5V 52 7@14530-PL | POWER CABLE(RED)| 5= -3v -D [KAT®B-5A-D| Ps¥l +5A
7 114 24-1,  ABLE POWER {BL~ | PS¥3+5V RET-D KATBP-5CRET-D 53 | -C -c n
; orTionay /!
B ] ! -C -C 54 | i -8 =) C
13 | -8 -8 55 TP14530-PL | POWER CABLE (RED) | P=™ -3y A |[KATB@+5A -A *!c'
20 T 424Q-1J [CABLE POWER (BLW) 75%3 +5/RET -A  [KA78@~5C RET-A |PS*3 +5 RETURN 56 TP14212-BM] CABLE AC DC \ O L2 _E - P Ps¥ - U2 AC DC LOWEZ GND | SEE NOTE 3
21 T¢1453p-1E | CABLE POWIR (RED; PS®3 +5V =D KATBP +5C -D|P5*3 »5 RETURN 2T - P2 KATSP - JIT | E
22 | | < | -C <
23 i | -8 [ -3 7 _ - ¢
24 TP<53@ - T [ ZABE POWER (RED) | PS™3 +5vV - A KATBO ~5C - A KC 8@ == AJ78 SEE NOTE,Z. 4
25 73/695/-2-5 | N BUS PWR ~ARNESS HARNESS - P PS*5 - i@ |PS*5+:5V -15V+GND| 57 [ 7@014530-81] CABLE POWER (RED)| aAT"32 -3A -D  [KAIBP+5C-B| PS 2 +5V ]
! ~arnEss (SNC TFEM -pelps T <5 RET -0 Ps™5 -5 RETURN
! HARNESS - P3 PS*5 -3 AC,DC LOW ~GND NOTES: B8
E SARNESS RINGTERM, o4l o5 o5y -0 | po®5 -5v -
CARNESS (2ep NIRE) 5v. 1. REFER TO E-UA-KAT8® FOR INSTRULTIONS =%
] _551 i -c JUMPER REMOVAL N CONFIGERATIONS USiNG =2 % —
| -PG. [ -8B 2. IF THE FP78% S INSTALLED. REMOVE ITEM I,
RARNESS RINGTERM p7ice®s L5y - A ! 3. IF THE FP78@ 1S INSTALLED: ITEM 56 Pi LINNTITS
(S\Erch,vaéaRé) Z I To P5™I~-J3 OTHERWISE T 1S CONNECTIZ —O THIS SHEET FOR
~ARNESS BV Wirs) P8l PS 5 +SRET-D PS5 +5 RETURN DWI8® - J13. CU+CV VARIATION
, ONLY
| -P] | -C
; | -PI0i | -B
- RING TERM o o0 o | Al
1 arnEss UG FRM-PiLpe % -5 el
L TPIEFS/-@ £ UNIBUS PWR —ARNESS HARNESS -Pi2 -ADAPTER 30ARD-IIAC,OC LOW + GND A
REVISION HISTORY
paTe|  econumsen [ mev _ DOCUMENT NUMBER
TTE SWZE JCOOE NUMBER [
' ! 730 SUB-SYSTEM 780:0-3 | <
INTERCONNECT DI[C| 1178
SCALE i g o9
ORD 137A
8 7 6 5 4 | 3 I 2 [ 7w 1
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WIRE TABLE (UBA) (SEE NOTE *6)

DESCRIPTION
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NOTES:

1 288 PIN CONNECTOR BLOCKS (ITEM§)
MUST MAVE WIDE LEAD-INS.

2. ITEMS 2,20,22¢23 ARE USED FOR WAVE
SOLDERING PURPOSES ONLY, AND MysT BE
REMOVED AFTER WAVE SOLDERING SUT
BEFORE CLEANING.

3. INSTALL 40 PIN CONNECTORS (ITEM 31)
AFTER CLEANING BUT BEFORE AWT.

4. PIN CONFIGURATION FOR SLOTS 546 IS
REVERSED FOR INSERTION OF ITEM 7 FROM
SIDE 2.

5. ITEMS 7 THRU 9 AND !4 THRU IS ARE
INSTALLED AFTER AWT AND ARE
INSTALLED ON SIDE 2.

6. ADD WIRE (FROM WIRE TABLE) AFTER
ALL HAND SOLDERING HAS BEEN
COMPLETED.

T APPLY ITEM NO.30 TO EXTERNAL
THREADS OF 1TEM 27, BEFORE ASSY.

OF ITEM NO.27 '

CAUTION: OFF SHELT FARTS LIST
REFER TO K-PL- 2013 2%-0-DBP
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WASHER N\ ¥4, 375 0.0 _| 9006

REFISCE. P RD PAN S8z ~.38 R )

1 DECAL AWT RRV SXATUS  ABC-7411881-0-0 19

ARWIRE P3G LD EL)  AI05740-44 T @

REs] WAE T UBA N\ K-WL-70/362K01_V
o =

2 BLOCK, SPACER

X =St
BMD-MIT973-0-01 15 |

T
NWT-T013e260] 13
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SUPPORT LOG 1. FRAME SIK [D-ViD-HO2% 4-
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AUTOMATED BY PRILST,3L(3r)

i } ! ! |
"THIS DRAWING AND SPFCIFICATIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED
OR COPIED OR USED ]N WHOLE OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION,
COPYRTGHT (C) 1979, DIGITAL EGUIPMENT CORPORATION ?_‘

PARTS LISsST SHEET Al OF A2
ATY PER VARIATION
LINE ITEM DOQCUMENT NUMREwR PART NUMRER DESCRIPTION vo REFERENCE DESIGNATOR
1 1 DeMD=50212967=¢=¢ 501296720 M82702 BC BRD 1
2 2 101208421 8 MFD 25V G%x 30D AL EL 7 CleC?
3 3 1012784=00 047 MFD 53V «20480 CER 79 C8=C8%,C86
) 4 1300365=00 1 K {74V 5% cc 3 RS,R6,R17
5 5 130197200 274 1/74W 5% (o 14 Ri=R4,R7=R16
6 6 130024700 120 1/74W S% cC 4 R18sR20,R22,R24
7 7 130029509 330 1/74W 5% o] 4 R19,R21,R23,R25
8 8 1913493=02 748241 OCTAL RUFFER,TRI=STA 11 E3,E6,E17,E20,E46,E49,E%9,E62,
CONT EG65,E71,E119
9 9 1911641=0¢ SN 748257 MUX,QUAD 2 TO 1 2 E34/E61
ie 10 1911573=0p 74528 PARITY GFN/CHKR,S9BIT 4 E30,E31,E32,E33
11 11 1913670=09 745373 LATCH 8BIT TRASP TR 3 ES,E{9,E48
12 12 1913671=00 748374 FFeD OCTAL TRISTATE 5 E4,E18,E47,E60,E72
13 13 1912813=2¢ L,§27 NOR GATE«TRIPLE 3IN 2 £63,E79
14 H i512815=%¢ ULS3Ivw WNAND GATESINGLE BIN 2 E40,E74
1S 15 191280109 LS22 NOR«GATE=QUAD PIN 2 ES3/E76
16 16 191282409 1.S74 FFeD DUAL,FDGE TRIGG 1 ESS
17 17 1912828=09 L.S8S COMPARATOR,4BIT MAGN 4 E22,E51,E99,E122
18 18 191283409 L5112 FFe=JK DUAL,EDGE TRIG 3 ES2/E53,E86
19 19 191284909 LSi61 COUNTER,SYNCHR,4BIT 4 E92,E105,E832,E133
20 20 191286000 L8259 LATCH BBIT 2 E38,E7S
21 21 191286%=0y LS283 ADDER=4BIT BINARY FU 1 E148
22 22 1912697=2¢ LS174 FFe=D HEX W/CLEAR 4 E98/+E101,E102,E126
23 23 1912853=00 L5175 FFeD GUAD 2 E23,E64
24 24 1912731=0¢ DEC B6462 TRANSCEIVER,4BIT 8US 14 E{,E2,E1%,E16,E44,E45,E57,E58,
CONT E70,EB3,E94,E96,E97,E118
25 25 1913730=00 De 10f PRIQRITY ARBITRATOR 1 E143
26 26 1911398=0¢ 10101 OR/NOR GATE,4=2IN 2 E109,E113
27 27 1911415=02¢ 12125 FCL TO TITL TRNSLTR 3 E120,E121,E122
28 28 191322009 18216 RECEIVER,TRIPLF LINE 1 _ Eie8
} REVISION HISTORY I|BASIC PART NO} M8278 | { ! ! ! { ! ! { ! !
! 2 - }DRN? K FRIEDGEN IDATE: @7«SEP=79 | IDJ I IGIIITIALILY
JENG} ECO NUMRER IREV |SECTION A OF A ! { ! ! l i ! ! } } !
§ - $ | p— — ! ITITLE PARTS LIST {
{e==| INITIAL 1D }SECTION,VARIATION INPEX |CHK®Dt D HEPLEY J\DATES 97«SEP=T79 | !
} i 1 { ([A) 20 l i ! UsI I )
i ! ! i ([B) { } ! {
l l ! 1 (¢l IDES,ENGS J¢GRADY J0ATE! @7«SEP=79 | ]
i ] ! i D1} ! ! ! -l
} ! ! b (E] ! § ! DOCUMENT NUVBER l
$ i ! I IF) IRESP,ENG,?! J,GRADY IDATE? @7<SEP=79 ! §
{ | ! ! [H) ! | ISIZE{CODE} NUMBER | REV |
Voo ! ItJ) ! ! ! ! l ! !
4 1 ! i (K] IMFG,EYG,t M,TEFELLA IDATE: 07=SEP«79 | K | PL | M8270-9=DBP -f D :
! i LL) ] ] ! i ! ‘ !
i i ! { M) {ASSEMBLY NUMBER} 1 TOP DOCUMENT NUMBER? I FILE NAME: IEDIT #}
b | I IN] ID=UA=MB8270=0=0 |BeDD=M8273-0=0 | M8270,PLS l 5 1
- ! 3
i !
i !
i !
: !

W



AUTOMATED BY PRILST,3L(3*) PARTS LIST SHEET A2 OF A2
GTY PER VARIATION

LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION 0o REFERENCE DESIGNATOR

29 29 191281000 LS2¢ NAND GATE=DUAL 4IN 1 E77

3o 39 1919532=00 74509 NAND GATE=QUAD 2INS 8 57.528.243.599.s93.5107.5116.

CONT E13

31 3 1912388=0¢ 74502 NOR GATE=QUAD 2IN,PO 5 E41,E82,582,E113,E154

32 32 1910534-0¢ 74564 INVERTER GATEeHEX {] 6 E2%,E123,E136,E140,E144,E128

33 33 1912389=0¢ 74508 AND GATE=QUAD 2IN,PO 5 E24/E36,E42,E125,E135

38 34 1910536=00 74512 NAND GATE=TRIPLE 3IN 7 E26/E29,E54,E114,2148,E152,E15)

s 3% 1919537=00 74811 AND GATE-TRIPLE 3INP 4 E27+E69,E§12/,E127

36 36 1910539=0¢ 74520 NAND GATE=DUAL 4INPU 8 E11,E14,E87,E438,E139,E141,E149,

CONT Ei51

31 N 191¢542=00 74564 A=O=I GATE 4=2e3e2 1 E73

38 g 1910544=00 74574 FFeD DUAL,EDGE TRIGG 4 E10/E103,E106,E147

39 39 191054% =09 7458112 FFeJK DUAL,EDGE TRIG 5 E124,E129,E132,F142,E158%

40 40 191198300 748133 NAND GATE=POSITIVE 1 5 E37,E38,E39,E94,E95

41 4y 191212500 748135 XOR/NQR GATE=QUAD 21 | El04

42 42 1913340=00 74832 OR GATE=QUAD 2IN 4 £E9,E78,F117,E81

43 43 1911675=0y 745138 DFECODER/DEMUX 38 LIN 4 £56+,E111,E12,E1)

4% 44 1911676=0p 745139 DECODER=DUAL TW0=INP 1 E68

45 45 1919546=50 74S142 NAND GATE=DUAL 4INPU 1 E24

46 46 191¢95€=00 745151 MUX § OF 8 1 ES¢

a7 47 1910548=2y 74S1%7 MUX § OF 2 (QUAD) 2 E85,E86

48 a8 151055009 748174 FFeD HFX 3 ES7,E88,E137

49 49 1910957=29 748175 FF=D QUAD COMMON CLO 1 E115

50 59 1912746=00 DEC 74537 NAMD GATE=QUAD 2IN 1 E9¢@

51 5% 920002401 EYELET, ROLLFD FLAMGE, ,121 OD X 12

52 52 121071102 HANDLE,MODULE, HEX 1

@ NOTE: I,C, SPARE LUCATIONS ARE?! F8,E131,E146,E150
Voo } Eoob b b ITITLE ! ! ISIZEICODE} DOCUMENT NUMBER | REV |
DL I} VI LT LALL ust I ISECTION A OF A ! ! ! { l
T ! 44 K 1 PL | MB270+2-DBP to. i
Yy PR RS PRSIy VR PR JY ! R R - ! !

74



RS me2 Bz [TT4

A9, A4, Ag paze) 18<27:4> B<74
B DATA 4 USIF MAP REG WD OK—7
<3:g> 32 Rcv BUS FUNC ADAP (1 : 8> R v K .
| VP | s T—— V8 [ UMIBUS AR oK ISR DTE P orR o ok— s
S— w (o]
USIE —® CNFGR INTR TX REQE7:4)— s
(0A1) J | 1 (usID) " (usta) . READ MAP REG 4
A TAG—] BRF’ Tg'; (us13) TR o READ BRSVR 3
(uste) (usik) TR# —UBA ADR ok READ DPR 2
” (usts UAL READ ——! MIR
ADR DECODE e ) T —
ISR DTE — —-MIC TX TSE 745241 STRB STRD ADR —7
(usITjl 1SR TSE _Yusin) bx E U8B wD OK ¢
J STRB STATUS Reg s(usm)
LCCAL READ ENA »—| —LOCAL READ TSE T2 - STRB CONTROL REG ——4
(usta) (uce) 32 MIC TX TSE UB C/AA STRB 3
T 505 ' RD SUBSTITUTE —2 —
CORRECTED RD —I = sTRBS
Mask | ROV Mask SET usL RIP —17 ust RIF (1) " —> -
s MASK- REG BUS CLR RIP X -
) Tx MASK (var)
(uzic) o xper g TN MIC crpy we—d T\ BRRVR RIP (1)~ BRRVRIP (i}
R AFCT 1"‘, P() } L3 _____\
BUS Msk B <4: 9> SET USI PIP BRRVRIMI
T REG 4 UBA ]
T REe uir A 8, UBA 1 VLD FUNC MAP REG READ SEI Mic R1p T\ MIC RIP (1
fucrc)  <74> 1L T PECODE SET BRSVR READ MIC CMPT &K f—
T2k < BRRVR RIP (J) SET UB RIP {3 uB R1P (1)
) UBA ADR OK READ DPR s 5 xPCT —1k .
£1 READ/WRITE) £ MIC W
UBA MsK (e AD/WR1TE) SET CSR wD xXPCT UB WIP——J UB wIP 7i)
vLD ATP == (us1L) UB WR CMPTB—k DO
(ADAPTOR IN PROGEESS ) Q SET MIC R1F MIC W b
RIP ————— (ysSIN IC WIP —
UB Mk (READ IN PROGRESS ) STRE STRD ADR MIC CMPT . MIC WwIP (1)
UBA ERR " -
VLD uUBA BsY T,J(ustn)
UBA ACK
p ox | WRITE[——STRB DCR
DATA - 5TRB CNFGR
— Ta8e4c K PARITY—] ot o HEXPECTED STRB STATUS REG
US ADR .
(vsic) [REY_PaRITY PAEITY o on . L oy ok Bsy LoGIC STRB CNTRL REG
) chEck oK FUNC UB ACK STRD<A4,A9>— ——UB WD ok
: UB M VLD ; B<I,#>— MAP REG Ok
TX PARITY DECODE It W FLY N (ustm)
FUNC_VLD UE ERR BRSVR WD O
sIK) | &g - [——DPR WD OK
R B STRD ADR
Z 8¢96 T PARITY (reno-18 mcemre 1 SET UB WD XPcT WRITE DaTA TAG —— CLR RIFF
D-IN-PRCGRESS I
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AUTOMATED BY PRTLST,3J(25) PARTS LIST SHEET A2 OF A2
. OTY PER VARIATION
LINE ITEN DOCUMENT NUMBER PART NUMBER DESCRIPTION T REFERENCE DESTGNATOR

. ' ’ CONT E99,FE109,E116,E128
24 24 1913462390 748249 OCTAL RUFFER, INVERTI

4 E73,E85,E9%,E197
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