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Figure I DECSYSTEM-20 Block Diagram - Typical (Sheet 1 of 2)



TUi6 TAPE SUBSYTEM (NOTE 1)

®

FOR
° ADDITIONAL TU16 TAPE TU16 TAPE | 4 _ | Tu16 TAPE TU16 TAPE TU16 TAPE | 4 | TU16 TAPE
gﬁOSRSAGE TRANSPORT O TRANSPORT 1| MAX | TRANSPORT 3 TRANSPORT O TRANSPORT 1 [ "MAX | TRANSPORT 3
i ] § i H H
K] v
TMO2 TAPE TMO2 TAPE
CONTROL O CONTROL 2
@ \M{ MASSBUS I I
RPO4 DISK SUBSYSTEM
" MASSBUS
! ! !
RPO4 DISK RPO4 RPO4
PACK DRIVE O DISK PACK |-——==-- 8 MAX -=-——— DISK PACK
(DUAL PORT) DRIVE 1 DRIVE 7
SWITCH
PANEL
FRONT END PROCESSOR (NOTE 2) 1
o RH11 TO REMOTE
MASSBUS MF11 MM 11 KD11 KY11 Kw11 BMB73YF DLM-E DIAGNOSTIC
CONTROL. MEMORY MEMORY CPU CONSOLE CLOCK ROM LOADER MODEM INT COMPUTER
(KLINIK)
UNIBUS I
DL11-C RX11 (M7846) LP20 LP20 €D20 (CD11)
TERMINAL FLOPPY DISK LINE PRINTER LINE PRINTER CARD READER DC20 (DH11) DC20 (DH11) DC20 (DH11)
CONTROL CONTROL CONTROL CONTROL CONTROL LINE MUX LINE MUX LINE MUX
® FOR ADDITIONAL J I I I I
FE 1/0 8 8 8 8 8 8
LA36 RX01 LNELPP%?NTER LINlE-P'P%'I’;TER CRO4-X LINES | LINES LINES|LINES LINES| LINES
| .
TERMINAL DUAL DRIVE (300 LPM) (1200 LPM) CARD READER l
1--- 0 1---15 0 t---15

L

FOR ADDITIONAL

FE I/0

DECsystem 2040 variations are

MIN MAX
MEM 64K 256K
LINES 8 64
Tuie 1-2 1-8
RPO4 1-2 1-8
CR20 | 300 CPM 30071200 CPM
LP20| 300 LPM  300/1200 LPM
Figure | DECSYSTEM-20 Block Diagram - Typical (Sheet 2 of 2)

NOTES:

1. The TU16 Tape Drive may be replaced with a TU45 Tape Drive .

T

TO LOCAL AND REMOTE
USER TERMINALS

2. The KL1I0-CA/CB consists of the main processor and

the Front End Processor.

10-2078



MA20 INTERNAL MEMORY
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3
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v ¥
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[49]
w
SM3 sM2 SM1 SMO Me3
{ | t T

Figure 2

Main Processor Subsystem Block Diagram (Sheet 1 of 4)
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Figure 2 Main Processor Subsystem Block Diagram (Sheet 2 of 4)
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Figure 2 Main Processor Subsystem Block Diagram (Sheet 3 of 4)



RH20 MASSBUS CONTROL

CBUS

‘'MASSBUS

> <

> <

EBUS

D@P-35/PAR  —— D@Q -17/DIA
| DATA BUFFER fo
STROBE
REQUEST EXCEPTION
READY DATA TRANSFER S CLK
LAST WORD CONTROL
ERROR WR GLK
EN
SEL 0-7
RESET OCCUPIED
START SCANNER SYNC
AND RUN
CTOM START/STOP
CONTROL
DONE EBL
STORE
CONTROL
ATTENTION
PI1-7 RS@4-00/DS@2-00
CS@0-06 DEMAND
FOg -02 DRIVE AND cTOD
DEMAND RATA. CHANNEL TRANSFER
CONTROL
ACKN DIAG BITS
TRANSFER STATUS
D@ - 35 C15-00/CPA
CLOCK/RESET
BR/BG -
Pl 0-7 A<I7:00>
€S 00-06 SACK
FPo-02 FRONT-END BBSY
DEMAND CONTROL MSYN/SSYN
ACKN €<0:1>
TRANSFER NPR/NPG
D0OO-35 D<I5:00>
CONTROL
DATA DIS
DSO -6
STATUS DIAGNOSTIC
CONTROL
DIAG STROBE
REMOVE DS STATUS

DTE20 TEN-ELEVEN INTERFACE

Figure 2 - Main Processor Subsystem Block Diagram (Sheet 4 of 4)
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Figure 3 Composite Interface Drawing (Sheet 1 of 2)



<CHAN/CSH INTERFACE
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MBOX
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MASSBUS

K D00-35 (DATA)
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START (START)
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READY (READY)

REQUEST (REQUEST)

LAST WORD (LAST WORD)

ERROR (ERROR)

DONE (DONE)

STORE (STORE)

E/M INTERFACE

¢

EBOX

EBUS

i D00-35 (DATA) )

DATA PARITY

CS 00-06 (CONTROLLER SELECT)

A

F00-02 (FUNCTION) )

RH20

CONTROL BUS

I C00-15 (CONTROL/STATUS) )

CPA (CONTROL BUS PARITY)

( DS 00-02 (DRIVE SELECT) b

RS 00-04 (REGISTER SELECT)

CTOD (TRANSFER DIRECTION)

DEM (DEMAND)

TRA (TRANSFER)

ATTN (ATTENTION)

INIT (INITIALIZE)

N

DATA BUS )l

DO00-17 (DATA)

DPA (DATA BUS PARITY)

SCLK (SYNC CLOCK)

WCLK (WRITE CLOCK)

RUN (START, CONTINUE, STOP)

EBL (END OF BLOCK)

EXC (EXCEPTION)

OCC (OCCUPIED)

MASSBUS
DEVICE

PN

Pl 0-7 (PRIORITY)

ACK (ACKNOWLEDGE)

DS 00-06 (DIAG. SELECT)

DIAG STROBE (DIAG. STROBE)

DFUNC (DIAG. FUNCTION)

RESET (RESET)

DEM (DEMAND) DEM
DRVS

XFER (TRANSFER) XFER —
OR

CLOCK (CLK) CLK

NET-
WORK

CLOCK DISTRIBUTION BOARD

Figure 3 Composite Interface Drawing (Sheet 2 of 2)
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A00-17 (ADDRESS)

AW

D00-15 (DATA) )

C00-01 (CONTROL)

MSYN (MASTER SYNC)

SSYN (SLAVE SYNC)

PA-PB (PARITY)

BR 4-7 (BUS REQUEST)

BG 4-7 (BUS GRANT)
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INTR (INTERRUPT)
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Figure 19 MBox Address Parity, NXM and SBus Error, Path Diagram
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Figure 27 DTE20 EBus and EBuffer Mixers
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Figure 28 DTE20 Interface Address and Access Control Simplified
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Figure 29 DTE20 Simplified Diagnostic Functional Diagram
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SBUS DOO-35, SBUS DATA PAR/F

SBUS O

V<

MC = Memory Controller
SM = Storage Module = 16K x 37 bits

ADDRESS & CONTROL LINES
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DATA (36)
DATA (37) [DATA(37) [DATA(37) |DATA(37)
SBUS DIAG
DATA STROBES
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SBUS MEM RESET, CROBAR
BUSY (SYNC) SIGNALS 1
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Figure 30 MAZ20 Internal Memory
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1{2]3fals|el|7[8]9o]iof11]12]13]1a]15]16]17[18]19]20]21[22]|23]24|25]|26]|27]28] 29]30]31]|32|33|34|35[36|37[38]39]40]41]42]43]44] 45| a6[4a7[48]49]50]51[52]53]54
NOTES :

{. Viewed from wire side

2. MU same for CPU and I/0 cabinets
10 -2126

Figure 31 MA20 Module Utilization
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Figure 32 MA20 Functional Block Diagram
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Figure 33 MAZ20 Controller Detailed Block Diagram
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Figure 34 MA20 Bus and Cycle Control

55

MAC{ START A/B

10-2162



SBUS DOO-35, DATA PA

DOO-17
(D18-35, DATA PAR)

MAC! Bn DO EN

MAC2 Bpn CLK

G114 SENSE / INHIBIT MODULE

MAT1 INH TIME

§ ; f\ SIN OUTPUT ENABLE

SENSE AMPS i
SIN INHIBIT +
SIN SENSE STROBE DATA REGISTER '_I_LL POWER SIN BIAS
\ T 0] sin cLr moR AT DRIVERS RETURN MACE SMn
D ¢ + +
SIN CLK MDR %
: ST INETTNE MAT2 POS THRESH
T T H
SIN V THRESHOLD Py | - =
MAT1 CLEAR O, |
MAT2 VTH MARG
H217-B Y SELECT LINES SENSE / INHIBIT LINES
STACK STACK
=
MODULE X SELECT LINES N | CHARGE
- CORE MAT1 STK CHARGE
D 3 Yy x 3 =
ul
I
6235 i
DRIVER a 5 Z v
MODULE !
Y WRITE Y _READ X WRITE X READ X READ X WRITE Y READ Y WRITE
DRIVERS DRIVERS DRIVERS DRIVERS SWITCHES SWITCHES SWITCHES SWITCHES
| > ) I | ) 1
L orv ¥ wRITE H| L orRv X WRITE DRV X READ _| DRV X READ DRV X WRITE _| DRV Y READ DRV Y WRITE
SOURCE TIME DRV READ TIME SOURCE TIME SINK TIME L SOURCE TIME SINK TIME L SOURCE TIME SINK TIME J

DRV STACK SEL
DRV WRITE TIME

JF]

DRV STACK SEL
DRV WRITE TIME

DRV STACK SEL
DRV READ TIME

DRV STACK SEL
DRV READ TIME

CURRENT CURRENT CURRENT CURRENT
SOURCE + ¥ SOURCE SOURCE + + SOURCE T MAT2 VTH GND n
DRV BIAS SOURCE
[ | [ DRV PWR OK
MAT2 CROBAR
[Loecooer B~ oecoper JEM1—Toecooer JEN—[ beconer ﬁ
23,24, 22,30, DRV STACK SEL
|32.34,35 |27, 28,29 Izs’, o 131,33
soURcE Tive ] MAC!_ SM.1i SEL
BIAS CURRENT BIAS CURRENT DRV X READ -CI MAC1 ST RQ QVI (2v3) SEL
GENERATOR DETECTOR SOURCE TIME —¢ — MATI_A EARLY
DRV READ TIME @ MAT1 RO EARLY
SENSE STROBE [ 1
CONTROL g | DAY X READ ——G_ 4 MAT! RD LATE
; N orLXMERE <
DRV SA
STROBE ¥ = DRVAIRITE TiME 4 MAT!1 WR EARLY
DRV Y WRITE __4_]
SINK TIME
DRV Y WRITE A MAT1 WR LATE
SOURCE TIME —<d
+ = = DRV X WRITE ORINE 5
SOURCE TIME
g = MAT2 LO CUR MARG
0 MAT2 HI CUR MARG
MAT2 STRB MARG
DRV X READ SINK TIME MATA. ENDISTROBE
MAT2 RD RQ
MAC4 ADR 22-23

Figure 35 MA20 Storage Module Detailed Block Diagram
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MAC! ADR 34,35
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QUAD-WORD DISTRIBUTION FOR A" CONTROLLER PAIl
(DEPENDS ON VALUE OF ADR 19 AS SHOWN)

"/

SMi SMO SM1 SMO
WORD WORD WORD WORD
3 1 2 (o]
0oDD EVEN
CONT CONT
ADR 19:=0
SM3 SM2 SM3 SM2
WORD WORD WORD WORD
3 1 2 0
[ |
ODD CONT EVEN CONT
ADR 19:=1

TYPICAL
ADDRESS
BOUNDARY
SETTINGS
(CONT 0 81)

14 -17 18-21
o111
0000

UPPER
LOWER

0000

7
o

o

7
-

,/ ADDRESS & CONTROL

DATA

> (=

TYPICAL
ADDRESS
BOUNDARY
SETTINGS
(CONT 2 & 3)

14-47 18-21

1114
1000

UPPER
LOWER

0000

;
o

7
L

SBUS

o o . | s

| ADR 8 RQ LINES SELECT
ISM's 8 CORE ADDRESS

§ 1819 ADR

34 35

=

[M 17| | |20

.

33! [

7/ ADDRESS & CONTROL
=/

STARTING
ADDRESS

l

A%

CONT | RQn | 19
SMO RQO | O CORE
SV EVEN RQ2 | O /ADDREEP [22 33.20.21]
SM2 RQO | 1 (MSB) (LSB)
SM SM3 RQ2 | .1
SELECTED SMO RQ1 [ O
SM1 RQ3 [ O
SMm2 00D RQY | 1
SM3 RQ3 | 1
10-2135

Figure 36 MA20 Memory Selection 4-Way Interleave Mode
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QUAD-WORD DISTRIBUTION FOR A CONTROLLER PAIR
(DEPENDS ON VALUE OF ADR 19 & 20 AS SHOWN)

SMO SMO
WORDS WORDS
1A3 OA2
0DD EVEN
CONT CONT
ADR 19=0,ADR 20:=0
SMi SMH1
WORDS WORDS
1A3 OA2
ODD CONT EVEN CONT
ADR 19=0,ADR 20=1
SMm2 SM2
WORDS WORDS
1A3 OA2
I I
0ODD CONT EVEN CONT
ADR 19:=1, ADR 20=0
SM3 SM3
WORDS WORDS
A3 OA2
I I
ODD CONT EVEN CONT

ADR 19=1, ADR 20=1

TYPICAL
ADDRESS
BOUNDARY
SETTINGS
(CONT OB 1)
14-17 18-21

ot
0000

0000

UPPER

A\

SBUS O

LOWER

TYPICAL
ADDRESS
BOUNDARY
SETTINGS

(CONT 2 83)

14-17 18-21

11
0000

1000

UPPER

TELIELE:
B G

, ADDRESS & CONTROL

DATA

SBUS |

LOWER

RQ

FF}

_/// ADDRESS & CONTROL

| ADR 8 RQ LINES SELECT
|SM's 8 CORE ADDRESS

1819 20 ADR

N

STARTING

IADDRESS

3435

v
ro—a I l|4—|7| I I |2|———

LS

33]J |

CONT | Ran | 19]20 l

SMO ofo CORE

SM1 RQO Mo /;DDRESS/ * |22 _33--2'J
EVEN | V

SM2 ro2 |10 (MSB) (LSB)

/ SM / SM3 K
SHELLED o RQ1 Foto (39)=ADR 34 IF ADDRESSING S

SM1

smz| 9% | ¥ (o " :UPDATED VALUE OF ADR 34 IF ADDRESSING S'

SM3 1|1 " =f(RQn) IF ADDRESSING OTHER THAN S

OR S' (TABLE 3-1)
S =STARTING ADDRESS
S'=STARTING ADDRESS (2nd CORE CYCLE)

10-2136

Figure 37 MA20 Memory Selection 2-Way Interleave Mode
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QUAD-WORD DISTRIBUTION
FOR A SINGLE CONTROLLER

(DEPENDS ON VALUE OF ADR 20 & 21

AS SHOWN)

SMO

WORDS
0-3

]

CONT

ADR 20:=0,ADR 21=0

SM1

WORDS
0-3

]

I
CONT
ADR 20=0,ADR 21={

SMm2

WORDS
0-3

|
CONT
ADR 20=1,ADR 21=0

SM3

WORD
0-3

S

CONT
ADR 20=1, ADR 21= 1

BOUNDAR

TYPICAL ADDRESS

Y SETTINGS

(CONT 0)

(CONT 1)

=| 14-17 18-21|14-17 18-21

0011
0000

0111
0000

0000 0100

UPPER

LOWER

TYPICAL

ADDRESS

BOUNDARY SETTINGS

(CONT 2)

(CONT 3)

14 -17 18-21 {14-17 18-21

1011
0000

1114
0000

1000 1100

UPPER

i
i

7
24
-

ADDRESS 8 CONTROL

DATA

N\
O\

LOWER

|
|
|
[
I
|
|
|
|
|
!
|
I
|

SBUS |

7
o

7

/
-/

| ADR LINES SELECT
| SM & CORE ADDRESS

y

18 1920 21

ADDRESS & CONTROL

STARTING

: ADDRESS

3435

(-

ol ] f]ee—"—"—2]]]
| ;

20| 21

SMOjO (O

SM SMij]O | {1
SELECTED SM2]1 |0
SM3 |4 |1

I

\ Vs

CORE
/ADDRESS/ > I"

Xelo)

(MSB)

(34).(35)=ADR 34,35 IF ADDRESSING S

" " =UPDATED VALUE OF ADR 34,35 IF ADDRESSING S'
S =STARTING ADDRESS
S'=STARTING ADDRESS (2nd,3rd,4th CORE CYCLES)

Figure 38 MA20 Memory Selection Non-Interleave Mode
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@A

{
SBUS CLK |

A |

14 WORD REQUEST, 4 WAY INTERLEAVE MODE7

|1 L [ l
ADDRESS VALID A

4TH WORD Ii7 Y,

o8B

1

SBUS ADR 14-35, PAR

SBUS DO0O-35, DATA PAR 1ST WORD 2ND WORD 3RD WORD

SBUS START A

B

SBUS RQ n, WR RQ

SBUS ACKN A

| 1ST ACKN ' | 3RD ACKN l

SBUS ACKN B

| 2ND ACKN l I 4TH ACKN |

/4 WORD REQUEST, 2 WAY INTERLEAVE MODE /

sTART A _[ NN

ACKN A (s) ACKN X M

ACKN B M ACKN Y M
A ACTIVE _I s —I_] s+2 L
B AcTIVE _| S+1 1 S+3 L

X = Phase A or B
Y = Phase other than X.

1_
|
!
|
!
|
!
|
|
|
|
|
|
|
I
|
|
|
I
I
|

/ 4 WORD REQUEST, NO INTERLEAVE MODE 7

MBOX |
I START A J |
—_—— — e — — e e e — e ——— (s) - _— -
| ACKN A ACKN X ACKN X ACKN X
MA20 |
| AacTive __] s U S+1 1] S+2 I_[ S+3 ]_
SBUS ADR 14-35, PAR 2z ADDRESS VALID %
' - l X=Phase Aor B
SBUS DOO-35, DATA PAR Z 1ST WORD 2 ND WORD 3RDWORD |  4TH WORD |/ L - _ —
SBUS START A | |
SBUS RQn, WR RQ | |
(S) (S+2)
SBUS ACKN A | 1ST ACKN I | 3RD ACKN I
: (S+1 (S+3)
SBUS ACKN B I 2ND ACKN l 4TH ACKN
CORE CYCLE ACTIVE —CONT. A
(A ACTIVE)__J S, S+2 L
CORE CYCLE ACTIVE- CONT B
(B ACTIVE) _—_l S+1,5+3 1N
10-2132

Figure 39 MA20 SBus Write Timing Diagram
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®A o8B

L

/4 WORD REQUEST, 4 WAY INTERLEAVE MODE]

J S O N B S I B [ I
' ADDRESS VALID .
SBUS DOO-35, DATA PAR ///: 22227 G wono'

SBUS CLK

SBUS ADR 14-35, PAR Cq

| 2np worp 3RD

SBUS START A

SBUS RQ n, RD RQ | -
l 1ST ACKN I |3RD ACKN I

SBUS ACKN A

SBUS ACKN B

I 2ND ACKN I I 4TH ACKN |

IST DATA 3RD DATA
SBUS DATA VALID A I VALID I l VALID I

SBUS DATA VALID B

2ND DATA
I VALID I

MA20

SBUS ADR14-35, PAR .,/ ]

SBUS DO0O-35, DATA PAR

SBUS START A I
SBUS RQn, RD RQ I

SBUS ACKN A

ADDRESS VALID

ot

Y v

3RD WORD |

J
—

1ST WORD 2ND WORD ] 4TH WORD

SBUS ACKN B

SBUS DATA VALID A

ATA 4 A
SBUS DATA VALID B IZQRLDIDT I | UAB%T I

CORE CYCLE ACTIVE —CONT A
(A ACTIVE)______] S, S+2 |
CORE CYCLE ACTIVE=- CONT. B
(8 ACTIVE)4J S+1,5+3 |

Figure 40 MA20 SBus Read Timing Diagram
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/4 WORD REQUEST, 2 WAY INTERLEAVE MODE /

sTART A _| |_
(S) (S+2)
ACKN A | | ACKN X
(S+1) (S+3)
ACKN B ACKN Y
(s) (5+2)

DATA VALID A DATA VALID Z

(S+1) (S+3)

DATA VALID B DATA VALID Z

L
s+3 L

U
U

A AcTivE _| s s+2

B ACTIVE J S+1

X = Phase Aor B

Y = Phase other than X.

Z = Same phase as corresponding ACKN.

/ 4 WORD REQUEST, NO INTERLEAVE MODE /

START A _r

L

(s) (S+1) (s+2) (S+3)
ACKN A | | ACKN X | I ACKN X ACKN X
(s) (S+1) (s+2) (S+3)
DATA DATA DATA
DATA VALID A U VALID Z VALID Z VALID 2
A ACTIVE _J s U S+1 LI s+2 ] | S+3 L

X =Phase A or B
Z = Same phase os corresponding ACKN.

10-2133



®A &B

/1 WORD ONLY, ANY INTERLEAVE MODE /

seus cik [ | L'I I [ L1 L1 1

|

SBUS ADR 14-35, PAR ////|  ADDRESS VALID 7

L

i

[ L

SBUS DOO-35, DATA PAR

) DATA

oz

%

MODIFIED DATA [/

SBUS START A I

SBUS RQ n, RD RQ, WR RQ

SBUS ACKN A l ACKN I

SBUS DATA VALID A

DATA
l VALID I

DATA
VALID

MBOX
MA20
SBUS ADR 14-35, PAR ////////|  ADDRESS VALID V7
SBUS D0O-35, DATA PAR / Z

DATA %

S

7 7/| MODIFIED DATA |/

SBUS START A | |
SBUS RQn,RD RQ, WR RQ I |

SBUS ACKN A ACKN

(S)

DATA
SBUS DATA VALID A | VALID I

(S)
| DATA |
VALID

CORE CYCLE ACTIVE —CONT A I

Figure 41 MA20 SBus RMW Timing Diagram
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——

14 10 CORE MEMORY (KOTE 1)

aex

conTROL | @
o I

2

P )

32K

CONTROL

1
ConTROL | O
"o
conTRoL

| 1

N
N

Ze

N\

PP R oy 45 o

{]

DATA CHANNEL DFIOC

| | |

DATA CHANNEL DXI10

TU70 TAPE SUBSYSTEM

TU70/71 TU70/71 TUT0/71
TAPE TAPE —-—0 MAX-- TAPE
TRANSPORT TRANSPORT TRANSPORT

DATA CHANNEL DLIO

| 01 l LOCAL
conTROL T
“LeonTroc | DC75 SYNCHRONOUS COMM SUBSYSTEM
MMI1 KDt Live Nl na Kyil kWil DLII TTY
MEMORY cPU e A CONSOLE cLOCK CONTROL

MAIN PROCESSOR CONSOLE SUBSYSTEM (NOTE 3)
MFI1 MMI KDl KYIl kWit 8MET73 DLII-E o oTE
MEMORY MEMORY cPU CONSOLE cLoCk RoM LoADER|  [MoDEM Tnt[*——=) ZHGROSTIC
(KLINTK)
Esus | conra I I I I
CONTROL uNIBUS
ARITH usC L 1
cache REGISTERS oress —)
N TN RHII
oL LI T UNIT RECORD EQUIPMENT
. CONTROL CONTROL
x
L ! ! ! er & toie
MIc A
T B cry sTore : [o-E8YS of ¢ PUNCH READER PRINTER PLOTTER
0 LA36 TuSE -
R R DECTAPE M
TERMINAL TRANSPORT I I I
. MASS BUS
HARDCOPY (UNIT RECORD) CONTROL BAIO
PAGER PC
AND AND e
PMA YA L—E8US ] conTROL I [ 1O BUS {
-
(rec)
MBoX J'_I EBOX DIA20
METER RHSO4 DISK SUBSYSTEM
RHS04 RHS04
SWAPPING [---8 MAX --—-| SWAPPING
DISK DRIVE DISK DRIVE
o EHAN RHIO
DATA CHANNEL DFIOC BUS MASS BUS MASS BUS
CONTROL RHPO4 DISK SUBSYSTEM NOTE:
1= An MXIO Multiplaser ia required whon mising
RPO4 DISK RPO4 RPO4 RPO4 FI0 ond MGIO bemarics.
P DISK PACK DISK PACK |---8 Max---{ DISK PACK
(DUAL PORT) DRIVE DRIVE DRIVE
3- The KLR-AA/AB Processor comprizes the
Main Processor and 1he Conscle Subsystam.

TO REMOTE
BATCH STATIONS
(oc72)

o123 3

DS
16 - LIKE MUX

I

I

I i ]

__EMI

63

Figure Y2DECsystem~1080

UNIBUS __{
jE I | | I I | I L
MM KOI1 KYII KWl oLl TTY ONII DHII S8 e DHII
MEMORY cPU CONSOLE cLock CONTROL 18-LINE MUX 16-LINE MUX === 8 16~ LINE MUX
: !
DMI1B8 DMI1B8 DM1188
DC76 ASYNCHRONOUS COMM SUBSYSTEM I I I
o123 15 o1z3 orazs L]

T
TO LOCAL AND REMOTE USER TERMINALS
10-1210

Block Diagram (Typical)



Figure43 Main Processor Subsysl‘efn Block Diagram (Sheet 1 of 2)

(
=)
| e o— P cLock
A A NET cLOCK cLock S ey I
DATA cLoCK
10
K T0 CONTROL
8 CONTROL LoGIC
8 |, conTROL LOGIC
S s
o | ADDRESS | _ | s DATA CACHE
s 0 I 2 3
NV DATA BUFFER MEM BUF
S KO MBO DATA
Y DATA DATA MBI DATA
K2 MB2 CACHE DATA
K3 MB3
A
= = = = DDRESS
DATA
K ADDRESS
8 |, conTrOL
s T €
I
ADDRESS KO A o
¥ K1 conTRoL | [T | cob¥RoL controL | N CONTROL -
AND E CONTROL I
v K2 STATUS REG & g
| 4 E
K3 ROL o R
CONT s : R
A
g c
S E
PAGER
(ADDRESS CACHE )
DATA —
I
‘ T s
14 35
B |, conTroL ADDRESS PMA PMA P | PAGE
s "le-——=- ADR BUFFER $=f-—=— —_— e ——s—u TeST
A | |
2 |  ADDRESS VIRTUAL SECTION ADDRESS o VMA__ |
- | | UBR
v CORE_CYCLE
s
0
A ERROR | s | ERROR Emgg ERROR FLAGS AND CCA REQ DONE
AND ERA
DATA
K
8 EBUS
8 | controL —®  REGISTER
s
3 DIAG REG
| avoress | _ |
MBOX
N MEMORY BUS ADAPTER DMA20 ;
v )
10-1920-A
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0 ‘ o

. DAT DIS
tLock MASTER CLOCK CONTROL [ g
l _'l_"CLOCK l DIAG READ FUNCT XXX DS 0-6 A |_paT DIS
= A ] STATUS | G| hsoe/sTATUS
[ SHIFT COUNT ADDER (SCAD) ] TO T0 DIAG LOAD FUNCT XXX DIAGNOSTIC
CONTROL ) EBOX AND MBOX CONTROL B DIAG STROBE DIAGNOSTIC
?—— LoGIC Dliashosiic DIAG 04 -06 | STROBE | U CONTROL
S
FLOATING EXP SHIFT COUNT T 7 REMOVE REMOVE —
(FE) (SC) — DS STATUS DS STATUS
) 09 T EBOX | ap
00 12 STATUS ADX 00 .
INSTR REG DATA _
o o =|J (IR) |- g:; S BUFFER 16-BIT DATA
ARTTH REG EXT ] FM 36-BIT DATA s (RAM)
(ARX) Ma IL I ,
T 022 DATA N
!
CACHE ll SHIFTER (SH) oLS‘oUTLTI:IS%IE(?ngl'— 35 INTERFACE [*— BUS CONTROL | [
DATA 5 - BUS CONTROL EBUS CONTROL EBUS U
CONTROL
L SONTROL STATUS/CONTROL o
ARITH REG (AR) REGISTERS
a (RAM) ADDRESS
IR (AC) P 00 35 00 35
: " 1 'I Aoy l I AP ORDx) I 00 ¢ 23 T I
¢ | ARXURI—] 5 1 DISPATCH R
M D T RAM A Ele PIO-7 INTERRUPT STATUS AND INTERRUPT BR NPR
VMA (FM) R (DRAM) N G LOGIC INTR CONTROL LOGIC VECTOR
I 0-17 N 8
L
N (THERE ARE EIGHT 0 lJ o & s
& EACH N M S TERS 5 DTE20 TEN- ELEVEN INTERFACE
IF‘__( AD =— ## R
A ADX <— —= vMA S | sz 69
£ AR =7 i PRIORITY
— vMA AD
CONTROL MEMORY REQUEST MBOX CTL INTERRUPT
LOGIC PIREQ (PT) A
' _PAGE FAIL TRAP CONTROL
3 35 CONTROL
ARX <— RAM
PRO((EPE?UNT BR <—| (CRAM)
BRX <—|
[ BUF REG LBUF REG EXT] MQ <—] 36-BIT DATA D“:“NB’UF 36-BIT DATA
(BR) I (BRX) FMADR < _
PR L N VIRT MEM ADR SCAD %) GUS (0 TO +3V) BUS CONV (0 TO -3v)
(VMA) T SC <l EBUS CTL EBUS CONTROL
SH DISP (API FUNCT ) CONTROL
= FE <—
VIRT MEM ADR ADD SH <—| I
. (VMA AD) /
EBOX T%:'vMT BUS CONTROL CONTROL BUS 0
MBOX PIn AND CONTROL 8
YC
METERS CONTROL BUS CONV g
CORE CYCLE (TIM, MTR) DATA
PI
ARITHMETIC ° PI -7 PII-7
ERROR FLAGS AND CCA REQ DONE PROCESSOR CONTROL BUS
REG DATA CS 00-06 CONV I0S 03-09
(APR)
EBUS DATA DIA20 IBUS ADAPTER
10-1920-8B

Figure 3 Main Processor Subsystem Block Diagram (Sheet 2 of 2)

65



ap
MBOX ADX
SHIFT COUNT ARX
ADOER (SCAD} BRX
M
Ma
MF/MG 10 N\ o
DMA20 AR
AN A ELOATING SHIFT COUNT DIAG
— CACHE EXPONENT (sc) [— [
XBUS DATA 00-38 SBUS DATA 00-3% | | | oata 00-35 fo[v[z[s[o T2 3 o 1 T2[3]o i T3], | 1
CORE MEMORY / MEMORY XBUS PARITY | garx payn | SBUS PARITY MB DATA DATA DATS DATA —_I—f L_ SN
CONTROL BUFFER XKBUS ADR 14-33 CONTROL BUS ADR (4-33. oI ||z|a — ]w|Ann v|w|ADR v|w‘nnn v |w| aDR REGISTER (IR)
= [
A
CACHE X !l
KBUS ADR 34 ————————— BUS ADR 34-35 (aRX) oiSearcH
T ADDRESS BUS - RAM{ORAN)
XBUS ADR 35 | SHIFTER LTIPLY
] SELECTION MBOX RESPONSE (SH) QUOTIENT (MQ)
XBUS RO CT -
1 o cre o . SOUS STARY A/ M8 0-3 crLme 80X REQ ARITHMETIC |
XBUS RO 0-3 | = |seus Ra 0-3 WR RO LoAD EnOx SYNC RESITER te 4D = E—
MEMORY XBUS RD RQ 2 ['seus ro Ra 0x_READ k ADX =] > vma [
o N T reauesr/ L1 cone i CAEHEECLE geax RE (deox | r
AN PORT XBUS WR RQ ACKNOWLEDGE 2 | s8us wr Ao EYCLE | e woo.s |cONTROL CONTROL £80X WRITE AR =] = pc - .
M1 CONTROL 1 2 CONTROL - > — o |
CONTHOL KBUS WR RS | [1.] § [seusoaravaLio ass COMING MB REQ 80X EPT " ACDER P v ARX =] |- vmMa ap E61iS = =
XBUS ACKN £ [saus ackn EBOX CACHE = rast MEM T L BR -] o] oMRr 1~ Lioeeus
1 | ARx N G f t 1 BRX = € T =
§ mem stant ser vma
KBUS RD RS READ/WRITE — Mo -] et = |
CONTROL 8 . FM ADR = ] et % fom
M8 & 3
P ADDRESS @ 3 PROGRAM SCAD =-| CONTROL @
a BUFFER 2t @ COUNTER i £
2 REGISTER @ EBR 2 FE = (CRAM) 1 e
WRITE DATA PARITY Slvma 33 Sca]
PMa UBR =
3 BUFFER
p—— READ DATA PARITY [ comon [Ccea | & = BUFFER REGISTER
LOGIC ADDRESS PARITY 11 ic VIRTUAL REGISTER EXTENSION
e AR R (BRX) RIORITY
NEXM = INTERRUPT
ONTROL
PHYSICAL PHYSICAL
PAGE ADDRESS | PAGE ADDRESS
- lo—
we VIRTUAL ADR SECTION TS PI REQ
ADOER 1 [
(VMA ADD) MBOX CNT
16X-17%
DIAG REG CSH ADR PAR ERR —
' 5 MB PAR ERR DIAG_FUNCTION REAQ
EBUS REGISTER DIGI0870D, TO CLOCK LOGIC 11 =
SBUS ERR ARITHMETIC DIAG LOAD FUNT XxX | piacNosTIC o] loe | 1o 6ias sus
PROCESSOR TO EBOX/MBOX DIAG MIXERS CONTROL  |o—t— —
NXM ERR STATUS (APR) e 1] —
MBOX € DIR PAR ERR
ERROR FLAGS - —
[

FigureY¥ Detail Channel Interface Block Diagram
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wcw m

D00 -35 *'I[> EBUS D00O-35 IN 03-35
P =Yy
— FOATA BUFFER — 1 00- 02
06- 14 | 0 o DATA 00-35
EBUS DQO -35 OUT 1 1
I [
i i 0 00-02
(SEND EXEC-| VIRTUAL AOR CODE) i : i
: = ~I 1 (SEnoEny EN
I £ b 1 CHANMN 5
| 0 'y
(SEND NORM INTR FC) | I KI DOQ -35 IN o -35
0 (M
L___“____...I 03-05
DISCHARGE
(SEND PHYSICAL #) (DATA BUS _§
_ ' (API RESPONSE) -
DATA DISABLE DLH1 INTR ) -5 3
P FUNCTION c504=00 .
PI 0107
€S 00-06 ‘ , _I0S 03-09
€5 00-03|
FO0 -02 DEC |—_{INSTRUCTION DECODED) Fen c
g FC'5—n a
2 w ._J s ﬁ
X p |
HEE & I
; o E § CLI PHY COMPARE ;::um § E, 8
w = N w
HEE x CoMP z 'g' 2
i B by o y
ol x| W ] a gl S
| O & =1 4 p=1 @)
N 8 B A &8
EE m 5 o =
o| ol a o ] o
r.Jr__..- SO ———— e - .
DEMAND _: CL2 CONE / DATAL
I DATA CL2 CONO / DATAQ CLR
] CONTROL RE
0 CL2 CONO / DATAQ SET
\\___ cLI ackn Rec ! —CL| DEMAND CLR ctn ]
| i — i .
|| J___CL2 REQSYNC .
ACKN /L CL2 ACKN XMIT | PT 0
—< i SONTROL CL2 GRANT 1,2
_ i S GRANT 1,2 RETURN
XFER CLI DONE [} T ll
|
0 | CLR FCn Tn 0
= CLR— ¢ c ]
] LA :
L " | cu DEMAND CONTROL
i L T e —— —--—————-b--——q---———-————— —-—————————J
o
z
| S »
3 g Nl
: gl 2 g g CLOCKS T
[+ 4 =
9 |18 £ 5 3
o c|l & & &
3 | ! I o
(8] (%] (8] Q| O
- oD oD GED G U <D a=> —-———-_——-—--—_—
{' CLOCK 1
GENERATORS
| T E—— 17 |
5
cLK I LR SHIFT REG SHIFT REG i
] [}
R

RESET %

10-1308

Figure 45 DIA20 Detailed Block Diagram
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SBUS DATA 00 - 35, PARITY l | DATA PARITY } X0 -3 PAR ODD TO ERROR LOGIC
Limas) |
SBUS ADDRESS 14 -35 , PARITY :ngPFR TSR‘:
TCIRAT oata [ [ )
DMC4 BUFFERS
S— (MAI,384)
[ FARITY ENAGLED DURING FTART T
®|CENERATOR DTR2 DIAGNOSTIC CYCLE @——DTRI ADR 34-33 Tl:\/ KO-3 DATA 00-35
DTR2 ADR_PAR EVEN
A T cronen
READ PARITY ERROR—]D | DTR4 RD PAR ERR | (MA2) DATA
ERROR ENABLE
€O STATUS|
TR DTR4 NXM LATCH | geg. . DATA PATH
, (DTR2) CONTROL
= DTR4 WR PAR ERR
TIMEOUT
COUNTER -~ " - DMC2 THIS »0-3 - DMC4 CYCLING
P—— ADDRESS /BUS
WRITE PARITY ¢ ’_\’_\ INHIBIT ADDRESS SELECTION oues Ackw
REGISTER
. SBUS ADR PAR ERR 1 REQUEST (DTR2) 0 0-3 I%M—-
I | INPUT (0T ED ~ADR33 X0-3 ADR 34
ERROR RQ 0-3
+_SBUS ERROR n sennern | ERROR 9 EOGLIEé: ON | apR3s KO-3ADR3S
(DTR2) (oMci)
EVEN/0DD BUS
BSEL DMC3 BSE
s ADDRESS COUNTER SAMPLE —o| PROBLEM |—OMC3 PROBLEM BUSSELECTION} 1—+| DECODE - K
B (DMC3) (OMCI) (DMC3)
y Jeven Ionn 0-34
| R
B
S OPERATIONAL |21 BUS MODE 1
1 DIAGNOSTIC CYCLE INPUT—2{MODE LOGIC |-2TR2 2 BUS MODE u
(DTR2) DTR2 4 BUS MODE J S
ERROR DETECTION pMCcs
AND REPORTING K0-3
e WR CLXC
REQ CYC ENABLE
REQUEST / ACKN N
CONTROL e
_ 3
— "
ro o X @Lﬁj eve K0 -3 REQ CYC
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Figure 46 DMA20 Functional Block Diagram
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Figure 47 DMA20 Detailed Logic Block Diagram



Figure 48 DTE20 Functional Block Diagram (Simplified)
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