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Figure 1 DECSYSTEM-20 Block Diagram - Typical (Sheet 1 of 2)
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Figure | DECSYSTEM-20 Block Diagram - Typical (Sheet 2 of 2)
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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 3 Composite Interface Drawing (Sheet 1 of 2)
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Figure 4 Front End Channel Functional Block Diagram (Sheet 2 of 6)
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Figure 4 Front End Channel Functional Block Diagram (Sheet 5 of 6)
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Figure 4 Front End Channel Functional Block Diagram (Sheet 6 of 6)
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Figure 21 MBox Cache Cycle Control Functional Flow Diagram (Sheet 1 of 6)
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Figure 21 MBox Cache Cycle Control Functional Flow Diagram (Sheet 3 of 6)
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Figure 21 MBox Cache Cycle Control Functional Flow Diagram (Sheet 5 of 6)
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Figure 21 MBox Cache Cycle Control Functional Flow Diagram (Sheet 6 of 6)
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Figure 22 MBox Channel RAM Cycle Control Functional Flow -Diagram (Sheet 1 of 3)
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Figure 22 MBox Channel RAM Cycle Control Functional Flow Diagram (Sheet 2 of 3)
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Figure 22 MBox Channel RAM Cycle Control Functional Flow Diagram (Sheet 3 of 3)
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Figure 24 DTE Simplified Control Block Diagram
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Figure 25 DTE20 Address and Data Paths Block Diagram
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Figure 26 DTE20 Detailed Control Block Diagram
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o
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Figure 29 DTE20 Simplified Diagnostic Functional Diagram
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#MC = Memory Confrolier
SM = Storoge Module = 16K x 37 bits

ADDRESS & CONTROL LINES

Figure 30 MA20 Internal Memory
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MA20 INTERNAL MEMORY

SBUS DOO - 35, DATA PAR

sS8uUS O

<

SBUS 1

D18-35, "
D00 -17 DA 2R D0O-35
DATA STROBES & ENABLES
MEMORY CONTROLLER {MCO)
FIORAGE MODULE LISMO)
1 ]
SENSE/INHIBIT MODULE } SENSE/INHIBIT MODULE CONTROL MODULE
SBUS DIAG
i DIAG CYCLE CONTROL
| DATA REGISTER ! | DATA ReGisTER | Eﬂﬁggs?sg%w;ﬂf’l- SBUS ERR, ADR PAR ERR
i
T3 ! T3 ¥ )
SM3 sM2 Shlt Ismcx MODULE : lsmcx MODULE ‘I | SBUS START A/B
1 3 : P} BusecvcLe SBUS ACKN A/B
L
DRIVER MODULE 1 DRIVER MODULE SBUS DATA VALID A/B
' l
l
| ADR DECODERS | | [__aor pecooers | —— SBUS ADR 14-35, PAR
. —
! a ADORESS SBUS RO 0-3
ADDRESS 8 SM SELECT LINES ﬁ'ggs.% RQ LATCHES SBUS WR RQ, RD RQ
TIMING 8 CONTROL SIGNALS
(Sﬁ":,sc", TIMING |MODULE
SIGNALS -
MARGIN READ/WRITE CLK SBUS CLK INT
CONTROL TIMING GEN
SBUS MEM RESET. CROBAR
: [ :
, - S i
SM3 sM2 SM1 SMO
MCH
i i 1 ¥
! 3 :
" 1
SM3 sM2 SM SMO MC2
t i t T
1
j
SM3 sSM2 SM1 SMO MC3
L i i T

Figure 32 MA20 Functional Block Diagram
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DATA LINES TO SM's

D00-35,DATA PAR

TS GHID A GHDNG GHNE GEEN M T RN CNID L GG SR GESNE CHD GRS NN SR e —

M8561 CONTROL MODULE

F—————————————— —————

DIAG CONTROL,ERROR & CONTROL REGISTERS (MAC6)

-~

SBUS

D00-07 DO8-35 000-03 y
' ' (FUNCT OV1)  |(FUNCT 1) (FUNCT O ‘7 l l
| DATA OUT DATA OUT 00-35 | |
| DATA OUT INC RQ FUNC D35 D05-07 |Di2, DO0-04
| I LOOP AR = D28-30 [l sumeers wace
mf:“igo‘;:'c” FUNC DATA OUT < sEL l I A3,A4 DETERMINE
] CONTROLLERS
sw's connectep N\ | l - - i FUNC < DIAG °ltFuncr o) PHYSICAL
;ozr 30 ‘oos " D14-25 CONT
' i CLRERR < Fp's {FUNCT 1) ||| aooRressio-3)
+3V(IN SM’s) 4 |__MARG CONT REG_ | |RQ EN/INTL REG | [ADDRESS BOUNDARY REG | LOAD < ! i
—~
1 ' ' RO EN BT l ) coNTROL | < e T
VTH CUR " 0-3 06,07 LOWER  UPPER l I =
| | MARGIN | MARGIN ADRSW ADRSW ADRSW | 0. .\
I STRB MAR 14-17 CONT BUSY IE,,C"TR = aR ] owe
LR MARGIN DIRECTION g L | cLKA
| | i . P Yy - ’ o] INC RQ | |_error
L3 J
Il
| | T I I t PARITY ERROR [~ INC RQ FLAG 1
ADR CHECK REG ADR PAR ERR 3 s ADR PAR ERR
| | PAR ERR ] B
FLAG |— LooP ar \ (DECODE) / _.AEKDS PAR ERROR
RR FLAG
wpceon W—m—— T HHP | s ]
DATA
STROBES 8 } CLK (n=0-3)7] wacs 14-17 MAC4 14-17, PAR MAC4 PAR ERR l ADR 14-17,PAR
ENABLES? mac1 Ba DO 1,2,3
TO SM's | EN(n:0-3) 1 18-21 MAC4 LATCH 18-21 |
A0peRE MaC4 poR l MAC4 LATCH 22-33 l
ADDRESS
UNEZJ‘? MAC;:‘%‘—'—— MAC4 LATCH 34,35 s l
’ RQ LATCHES ADR 18-33
l MAC3 RQ 0-3 | (MAC3,MAC4) L ADR 34,35
I ADDRESS uace L MAC3 WR RQ,RD RQ =‘ RQ 0-3
8 WR RQ,RD RQ
MACY SM SM SELECT | [LOOP BACK MAC3 STATE CEAR/MAC2 A34,A35 (LOAD LATCHES) 3 9.R0
s 0-3 seL*} LOGIC MAC3 ADR LATCH (LATCH LATCHES)
SELECT J MACI STRQ _ (MaCH) MAC3 END WR/CLR RQ 0-3 |
T0) - ovi seL ™ (CLR LATCHES)
SM's | mact ST RQ o 4 BUS 8 CYCLE MAC4 PAR ERR LATCH
CONTROL
2V3SEL (FIGURE 3-2) 1 START A/B
L
. I ackn ase
MACI INH TiM l 1 :
I 23 ] oata vaLio ass
C 1.
| MACS ¥ watz iNITIALIZE
L e
T MAC3 CYC
—_———— e e e e LT O uAT s
MAC! |MACS SWITCHES oy et
INH |LOOP |MAC4 PAR MAC3| | MAC3 START A/8 MAC3  |MAT2  |MAT2 N
-MAT{ BUSY TIM  IBACK [ERR LATCH WRITE EN RORQ |CLKA [CLKB (TO/FROM
—— —— - ——— s — — — _——t e e e e e e e e e Y e e Y e e e — OTHER CONT
A/ M8562 TIMING MODULE : ON BUS)
- y. l '-MEGI-N-—CET-R_SL————--—ﬁ — —— -_———---_———_—ﬁ. EA‘..:.. == -T—-ﬁ . MEM RESET
» R i | (MAT2) H v ] | 1 CLOCK GEN (MATZ) o RESET
b—v—-d
% | || Vivarr v READ/WRITE I I “—(]l;b—* O i o
SIGNALS TO SM's _
7y l l l l I I ‘ TIMING kgg:(’ I 1 |_=CLK INT
| THRESHOLD stroBe | | currenT BuSY | NITIATE CONTROL | | |
| MARGIN MARGIN MaRGIN | | e — (MAT1,MAT2) o8 |
| CONT CONT CNT_ | I ; | | | |
R l | wimate | | | | |
| I [ J L . |
— - — ) —— e —— | ——— — — — | — . — ] — — _—— e —
L- — — e | c— — — — ey e a— wa— — e w— — —— — — -———u—————-—--———--—u—m—-—qml
MATZ |MAT2 |MAT2  [MAT2 |MaT2  |MATZ MAT1 MAT1  [MATI  maTi  [MAT1 [MaTe MATH MAT!  |mami MAT2 MAT2
VTH |vTH [POS STRB |LOCUR |HICUR [STK WR WR INH [RD_ |END RD AEARLY [CLEAR |RD R CROBAR
GND |MARG |THRESH |MARG |MARG |MARG  |CHARGE {LATE |EARLY |TIME [LATE |STROBE |EARLY
0-3
TIMING 8 CONTROL A ' A
SIGNALS TO SM's

Figure 33 MAZ20 Controller Detailed Block Diagram

54

10- 2181



\ 4 | . ! |
MAC3 l I
MAC3 MAC3 |MACB [Mac4 aDR MAC6 MAC3 ADR (ADDRESS  |MAC4
END WR STATE CLEAR INTL3 _JLATCH 34,35 {RQEN 0-3 JRQ 0-3_ [LATCH _*-BOUNDARIES) ADRW-21
D R S G AN E—— I GNP GREp I G G | N GRS SE— — — ———— e a——— ——— em—— e — — —— cm— c— — —— e — j
BUS & CYCLE CONTROL ! I
I ————————.--—_———1;————-1 ——— o — o —— — — — ——T—————j l
wact | [TerminATION & RESTART STARTOL —— — |
NTR ADR L
_INHTIME | CONTROL (MAC3) l F.?.N anro RQ EN FF COMPARATORS H MAC3 RD RQ
H ADR LATCH a imAal i vAale, i iv
I 3WRR
MAC1 ST RQ | END | macs END WR STATE MAC3 STATE CLEAR | nExT l . | mac3) (ADDRESS MATCH) l <SSR B
OvVi SEL WRITE CLEAR FF BUSY LSBUS START A/B
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Figure 34 MA20 Bus and Cycle Control
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SBUS DOO-35, DATA PA

DOO-17
{D18-35, DATA PAR)

MAC1 Bn DO EN

MAC2 Ba CLK

G114 SENSE / INHIBIT MODULE

SENSE AMPS

MAT1 INH TIME

N\ ; Z'XMEWL
|

INHIBIT +
SiN SENSE STROBE DATA REGISTER rl__l_l SIN BIAS
T 0] siN cLr MDR ORIVERS RETURN MAC6 SMn
D¢ + :
SIN CLK MOR _1 % MAT2 POS THRESH
T i
—— {
4 L
LSIN v THRESHOLD % o J =
MAT1 CLEAR O, 1
MAT2 VTH MARG
H217-8B Y SELECT LINES SENSE / INHIBIT_LINES
STACK +  STACGK
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- CORE MAT1 STK CHARGE
F E ¥ 5 X =
J
1
SRNER :
ad 3 4 ) 2
MODULE L ¥
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] ) )
DRV Y WRITE DRV X WRITE DRV X READ DRV X READ DRV X WRITE RV Y REA VY WRIT
L SOURCE TIME ORV READ TIME - L SOURCE TIME SINK TIME 4 L SOURCE TIME SINK TIME L PRS- R e ]
1 [
DRV STACK SEL DRV STACK SEL DRV STACK SEL DRV STACK SEL
DRV WRITE TIME DRV WRITE TIME DRV READ TIME DRV READ TIME
I R rpe [E LB
SOURCE * * SOURCE SOURCE ey MAT2 VTH GND a
DRV BIAS SOURGE
] | | [ DRV PWR 0K
L 1 MAT2 CROBAR
[ oecooer JE4—{ oecooer JE¥L—T pecooer |EN—{oeconer JEX
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l“"“""’ 127'“'29 25,26 Jzn.s:
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SOURCE TIME ~ | S _CI A SN
BIAS CURRENT BIAS CURRENT DRV X READ MAC] ST RQ OVI (2v3) SEL
GENERATOR DETECTOR SOURCE TIME —'G: MAT! A EARLY
DRV READ TIME ]{ { MAT! RD EARLY
SENSE STROBE DRV X READ )
CONTROL P s T2 —HC 4 MAT1 RD LATE
: + ] oY TE <
DRV SA
STROBE + | DRV WRITE TIME <} MAT! WR EARLY
: 2 DRV Y WRITE __4_]
3 SINK TIME
DRV Y WRITE A MAT1 WR LATE
SOURCE TIME P
= DRV X WRITE __Q.J
Y + SOURCE TIME CONTROL
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0.8
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Figure 35 MAZ20 Storage Module Detailed Block Diagram
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QUAD-WORD DISTRIBUTION FOR A' CONTROLLER PAIR
(DEPENDS ON VALUE OF ADR 19 AS SHOWN!

SMi SMO SM1 SMO
WORD WORD WORD WORD
3 1 2 [+]
1 1
| |
00D EVEN
CONT CONT
ADR 1910 o
SM3 sM2 SM3 sM2
WORD WORG WORD WORD
3 1 2 0
T T
00D CONT EVEN CONT
ADR 19+ 1

DATA
TYPICAL
BOUNDARY
Y
SETTINGS BROROIORREREBRORN o
(CONT 0 81) »
14-17 18-21 a
0111 ] UPPER @
0000 > 1 o
0000 | LOWER
7
ADDRESS 8 CONTROL
/
Fom—— - ~ N
I
{
l A
TYPICAL 1
ADDRESS |
BOUNDARY i
SETTINGS X -
(CONT 2 8 3) X »
14-47 18-21 | a
a
1114 urPER]| !
0000 4
1000} LOWER| 1
1
/4
1 ADDRESS 8 CONTROL
-------- L \
1 ADR 8 RQ LINES SELECT STARTING
| SM’s 8 CORE ADDRESS ADDRESS
RQ § 1819 ADR 3438
o-3] [+ [ [[o ————=][]
CONT | RGn | 19
SMO RQO | O CORE —
SMi] o ey [RO2TO / ADDRESS [zz 53'm'a'l
SM2 RQO | 4 {(MSB) (LSB)
/ SM /L. SM3 RQ2 | .1
SELECTED SMO RQ! | O
SM1 RQ3 | O
sMz] °%° [Rai |1
SM3 RQ3 | 1
10-213%

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

WORDS
1A3

SMO

WORDS
0A2

L]

ok

00D EVEN
CONT CONT
ADR 19:0,ADR20:0
SMi SM1
WORDS WORDS
1A3 OA2

T LI

T |
ODD CONT EVEN CONT
ADR 19:0,ADR 20-1
SM2 SM2
WORDS WORDS
1A3 QA2
I I
QODD CONT EVEN CONT
ADR 19=1,ADR 20:=0
SM3 SM3
WORDS WORDS
L . R
| I
ODD CONT EVEN CONT

ADR 19=1, ADR 20=1

DATA
TYPICAL
agcnsss
NDARY
BOUNOARY HEBROORRE NN o
(CONT 08 1) »
14-17 18-21 2
(7]
0111 | UPPER
] o]
0000 | LOWER
// ADDRESS 8 CONTROL
F-=—=—==--- V
I
| /\
| DATA
TYPICAL ]
ADDRESS i
BOUNDARY X
SETTINGS . -
(CONT 2 8 3) : o
14-17 18-21 >
i @
t111jupPer| ! @
0000 +
1000| Lower] 1
1
' /  ADDRESS 8 CONTROL
[k epa— g V
| ADR 8 RQ LINES SELECT STARTING
| SM's 8 CORE ADDRESS [ ADORESS
RQ 4 1181920  ADR 34 35
lo-a ] |M—17| | [ [zf———-sa “
LS
CONT | Ran | 1920 l
SMO 0]0 CORE _
SM1 RQO 5T /;DDRESS 22 33.(39). 21
M2 ] EVEN v )
RQ2 (MSB) (LSB)
Z SM /L_. SM3 K
SELECTED Ss':‘O' RO g “’ =ADR 34 IF ADDRESSING S
smz| °PP Rxs 710 " zUPDATED VALUE OF ADR 34 IF ADDRESSING S'
“sm3] {1 " = (RQn) IF ADDRESSING OTHER THAN S

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

Figure 37 MA20 Memory Selection 2-Way Interleave Mode
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QUAD-WORD DISTRIBUTION

Emn A Qining e
TUR & SiNOLL

/ /

AAMTAAL o
LN XULLE R

£ r 4
/ (DEPENDS ON VALUE OF ADR 20 8 21 AS SHOWN) /
SMO DATA /\
o —T . — .
o3 TYPICAL ADORESS P ! ' ' l
BOUNDARY SETTINGS (3] f2] [+] [o] | [3] I2] [t] [°]
(CONT 0) {CONT 1) °
| -l 14-17  18-21}1a-17  18-21 3
1]
0011 0111 | UPPER @
| 0000 0000 . - n
0000 0100 | LOWER
CONT / ADORESS & CONTROL
F-——=———-=--- - \
ADR 200, ADR 21:0 : A
SM 1 | DATA
WORDS ! 1
0-3 TYPICAL ADDRESS I
m D L—J D BOUNDARY SETTINGS |
T . T (CONT 2) (CONT 3) ! ! -
I | I 19-17  18-21]14-17 18-21 : 3
T 1011 1111 uPPER | ! @
CONT 0000 1000|°%°° 1100 ER e
ADR 20:0,ADR 21 1 Low |
sMz o J/ ADDRESS & CONTROL v
WORDS | ADR LINES SELECT STARTING
0-3 | SM 8 CORE ADDRESS ADORESS
E] $ 182021 435
e R —— B
T
CONT I
ADR 20+1,ADR 21:0
SM3 CORE
e 20| 21 [ ADDRESS [jz_"""‘-@-l
0-3 SMojo o (mse) (LS8)
/ SM sMilo 1
ssLECTEo/L’ sM2|1]0
SM3[ 111 (34).(39) - ADR 34,35 IF ADDRESSING S
I * " :UPDATED VALUE OF ADR 34,35 F ADDRESSING S'
CONT S «STARTING ADDRESS
ADR 20:1, ADR 21= 1 5'=STARTING ADDRESS (2nd,3rd,4th CORE CYCLES)

Figure 38 MA20 Memory Selection Non-Interlgave Mode
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/4 WORD REQUEST, 4 WAY INTERLEAVE MODW

oK I Iy T s Y e T e T e Wl e B e B
! 1 ] ;////W

ADDRESS VALID
| i 1 [}

A OB

SBUS ADR 14-35, PAR ~//]

SBUS DOO-35, DATA PAR /] 1ST WORD 2ND WORD 3RD WORD aTHWORD [/ /)
seus sTaRT & |
SBUS RQ a, WR RQ - [
SBUS ACKN A |L1sT ackn | | 370 ackn |
SBUS ACKN B [ 2no ackn | LLaTh ackn |
MBOX
MA20
SBUS ADR 14-35, PAR /] ADDRESS VALID L
SBUS D00-35, DATA PAR )/ /] 1ST WORD | 2NOWORD | 3RDWORD | aTHwoRD L

SBUS START A l
SBUS RQ n, WR RQ I

E———— _I s l
SBUS ACKN A 151( A:.':KN

SBUS ACKN B

i

(S+2)
l 3RD ACKN l

(S+3)
| 4TH ACKN I

(S+1)
l 2ND ACKN I

b WORD REQUEST, 2 WAY INTERLEAVE MODE /
sTaRT & _| 5 1T
ACKN A (s) Acxﬁ x M
s crive | : LI ove 1
L 543 L

B ACTIVE __I S+1

X=Phase AorB
¥ = Phase other thon X.

e e

/ 4 WORD REQUEST, NO INTERLEAVE MODE 7

START A_| ]_

(S) S+1) (s+2) {(S+3)

ACKN A l | ACKN X l | ACKN X ACKN X
AACTIVE_J s jJ S+1 “ s+2j_| $+3 l_

X=Phase Aor B

- dmn e e G e—— ——— —

CORE CYCLE ACTIVE - CONT. A
(A ACTIVE) _—_I

S, S+2 ‘

S+1,5+3

CORE CYCLE ACTIVE- CONT B :
(B ACTIVE) l
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Figure 39 MA20 SBus Write Timing Diagram
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®A o8 [4 WORD REQUEST, 4 WAY INTERLEAVE MODE7
saus cu | L L1 oo
seus Ao 14-35, par 777 ADDRESS VALID 777
ssus voo-38, oars ear 2227w | oo | i
SBUS START A » | '
SBUS RQ n, RD RQ ‘ .
SBUS ACKN A li_STAc_KNl Isau ACKN l
$BUS ACKN 8 Lzvo ack | Lo ackn [~

1ST DATA 3RD DATA
SBUS DATA VALID A l VALID l I VALID I

SBUS DATA VALID B

2ND DATA
| VAL.ID I

MBOX

\
MA20

SBUS ADR 14-35, PAR ../ )

ADDRESS VALID

Vi

SBUS D00-35, DATA PAR 0/ /7] _1STWORD | 2ND WORD | 3RD WORD |  4TH WORD 1%
SBUS START A | l
SBUS RGn, RD RQ ] I
SBUS ACKN A 1ST ACKN | 3&3%.’04[
SBUS ACKN B | 2N ACKN | | 4TH ACKN |

(S) S
1ST DATA 3RD DATA
| VALID l I VALID I
2ND DATA f
i VALID ’

SBUS DATA VALID A

14TH DATA

I VALID i

SBUS DATA VALID B

CORE CYCLE ACTIVE -~CONT A
(A ACTIVE} _____’ S, 5+2 L
CORE GYCLE ACTIVE - CONT. B
{B ACTIVE) | S+1,5+3 l

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

START A _| L_
(s) {(5+2)
ACKN A | | ACKN X
(S+1) (S+3)
ACKN 8 ACKN Y
(s) {5+2)
DATA VALID A ! rl DATA VALID 2 -!7' r,
(S+1) (S+3)

DATA VALID B DATA VALID 2
A active | s U s+2 l
8 acTive | S+1 ] | S+3 |_

Xz Phase Aor B
Y = Phase other than X.
P e Dmane sbhocn me odcae —e AMmesa

& = Same phase Gs Cormesponding ACKN.

’_/ 4 WORD REQUEST, NO INTERLEAVE MODE /

START A | L
(s} (S+1) (s+2) (S+3)
ACKN A U ACKN XU ACKN X U ackn x | |
(s) C (s4n (s+2) (s+3)
DATA VALID A U vasi 2 U valib 2 U valio 2

[ e e e —— — ——— — e e e s " —— i —— o

A acTive _| s U S+1 L s+ U s+ ]_
XzPhose Aor B
Z = Some phase os corresponding ACKN.
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oa o8 ' . /1 WORD ONLY, ANY INTERLEAVE MoDE /

esox[T] 1L LML ML L Ly L
SBUS ADR 14-35, PAR /]  ADDRESS VALID //////.

SBUS DOO-35, DATA PAR ///: I, ,://’////// ///// o] oama 2 | %) wooiriooata U

SBUS START A

SBUS ACKN A I ACKN l
{ o
SBUS DATA VALID A l \%L..rlg l ' ' l &AITI?D I

t

i

f

] I
SBUS RQ n, RD RQ, WR RQ :
}

|

]

]

]

13

MA20

SBUS ADR 14-35, PAR /////////|  ADDRESS VALID v/
SBUS DOO-35, DATA PAR y//////////////////////////////j DATA {7,///7/% g7/ /] wooiFieo pata Lo

SBUS START A I l

_—-—1 r—'—

- oA we na
SBUS RQ5,RC RS, WR RS 1 -}

SBUS ACKN A A(CSK)N

(s} {
SBUS DATA VALID A l \?Aﬁ% I )

~r

(5)
DATA
VALID

CORE CYCLE ACTIVE —CONT A I !

Figure 41 MA20 SBus RMW Timing Diagram
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' cLOCK
/\ PHASE NET CLOCK CLOCK CL Kj—_—_jr—w . l
DATA CLOCK T0
K 70 CONTROL
8 CONTROL LOGIC
S |, controL LOGIC
s s
o | ADDRESS | 3 DATA CACHE
H 0 ' 2 3
|
__DATA BUFFER _ MEM BUF |
V ! KO MBO DATA
X DATA DATA MBI
K2 MB2 CACHE DATA
K3 MB3 .
A — - % = ADDRESS
DATA
K [ADDRESS
3 CONTROL
s ; 5
! fo drces K controL | [T | oBY8 sus | § TROL .
Ld] AND CONTROL }'  [CONT s CONTROL CoN I
v K2 STATUS REG A ¥
K3 ] o &
CONTROL s o g
8 s A
u c
s E
A PAGER
(ADDRESS CACHE )
DATA I T
« « - U] s ploe avon P
8 | controL ADDRESS PMA PMA P | PAGE
s = e e o ADR BUFFER -+ e - jo- [ > o o ) e e e e o e = I l I TEST
2| aboRess . VIRTUAL SECTION ADORESS o YMA_
33 | | UBR
v CORE CYCLE
S ]
~ : :
/\ ERROR | s | errOR EEA."‘?S ERROR FLAGS AND CCA REQ DONE
AND ERA
DATA
K
8 EBUS
8 |, controL REGISTER
s
) DIAG REG
|- ADDRESS
AV MEMORY BUS ADAPTER DMA20 MBOX (
L
10-1920-A

uredf3 Main Processor Subsystem Block Diagram (Sheet 1 of 2)
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Figure 83 Main Processor Subsystem Block Diagram (Sheet 2 of 2)

cLoC . 1 DAT DIS
K —{ masTeR cLock | CONTROL [ b
o 1 s _“’“-'_——‘a_ocn DIAG READ FUNCT XXX 2 D50-6 | A L. DAT DIS
[ SHIFT COUNT ADDER (SCAD) ] TO T0 DIAG LOAD FUNCT XXX DIAGNOSTIC STATUS | G| pso-6/sTATUS
CONTROL EBD?:G%%;"%OX DIAG 04 -08 CONTROL 8 DIAGNOSTIC
LOGIC ASNOST! - STROBE g DIAG STROBE CONTROL
FLOATING EXP | | SHIFT COUNT [} [ MOVE REMOVE o —
(FE) (SC) | L RE DS STAT!
¥ s EBOX DS STATUS us
00 )2 STATUS
{ INSTR REG I 3
DATA
- (IR) 3 BUFFER 16-BIT DATA
ARITHEG EXT [ 36-BIT DATA s (RAM)
00 b 38 l I U
DATA
| o R I MULTIPLIER 1
g:?:ﬁ 1 SHIFTER (SH) QUOTIENT (MQ) INTERFACE p— BUS CONTROL g
00 35 BUS CONTROL COENBTl:RsO . 002‘;"’301- EBUS u
‘ ARITH REG (AR) Je— STATUS/CONTROL CONTROL s
I-—-l J REGISTERS '—’
™~ =
p
RAC— 00 35 00 35 i (RAM) || aooress |
M -j__.{ ADDER eroen EXT 'I 00 23
ARX (XR) A »f (AD) {ADX) T
R ¥ T 1) DISPATCH R -
VMA (FMI__| & i l L RAM A £ larfLo-7 INTERRUPT STATUS AND INTERRUPT BR NPR
0-17 (DRAM) N B LOGIC INTR CONTROL LOGIC VECTOR
u
(THERE ARE EIGHT l,, L y
SETS OF 16 REGISTERS 00 83 T
EACH IN FM) 0 DTE20 TEN- ELEVEN INTERFACE
AD «— ## R \ 7
AZ:: _—.:ZA PRIORIT " fesoss Y
IORITY
CONTROL NMORY REQUEST MBOX CTL [ VMAAD | \TERRUPT
» PI REQ (PI) A
PAGE FAIL : TRAP. CONTROL
3 35 CONTROL
PROG COUNT ARX < RaAM
(PC) BR «— (CRAM)
BRX <
BUF REG BUF REG EXT MQ < 36-BIT DATA DATA BUF 36-BIT DATA
A e TREN R 33 [ (BR) ] (BRX) l FMADR < AND ——
T SCAD =] cous cr Bus (0 TO +3V) BUS CONV (0 TO -3v)
us CTL EBUS L
SH DISP (APT FUNCT ) S¢ = CONTROL
! JViRT ™EM ADR ADD RS
| {vMA AD) SH <+ I
EBOX ™ BUS o
g\?cﬁ s PIn BUS CONTROL cougm B ROL .
WMETERS CONTROL BUS CONV U
CORE CYCLE
(TiM, MTR, DATA S
PIn
ERROR FLAGS AND CCA REQ DONE g:chE"slg&c CONTROL PL 17 BUS PLI-7
(Z,Eﬁ, DATA €S 00-06 CONV 10S 03-09
EBUS DATA
DIA20 IBUS ADAPTER

A4
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WMF/NG 10

|

CORE MEMORY 7 MEMORY
coNTROL BUFFER 1
F——
po——

MEMORY

ADDRESS
ANO PORT  |o 1 |

coNTROL
po-—1—
——
—t—of

KBUS

AN

XBUS DATA 00-35

DMAZO

XBUS PARITY

KBUS ADR 34

KBUS ADR 14-33

| cara patn
CONTROL

XBUS RQ CYC
Rl

KBUS ADR 35

ADORESS BUS
SELECTION

L

BUS ADR 4 -33

BUS AON 34-35

XOUS ARG 0-3

KBUS RO RQ

KBUS WR RQ
L

KBUS WA RS

XBUS ACKN

Figure¥¥ Detail Channel Interface Block Diagram

READ/WRITE
CONTROL.

REQUEST/
ACKNOWL EDGE

WRITE DATA PARITY

READ DATA PARITY
ADDRESS PARITY
o

ADOWESS
BUF

UFFER
REGISTER

s8US
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AD
MBOX 80X P
SHIFT COUNT ARX =
ADDER (SCAD} omx — ¥
o — 3
wo— =
w—
P4 [ SHIFT COUNT oiag
EXPONENT P
7 case (FE) I
SBUS DATA 00-3% | I ] pata 00-3s [o[1[2]3]ol1]2[s[ol1]2]a]o[t]z[3 . 1
1 "3 ATA DATA DaTA oaTA
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s {EE L
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SHIFTER
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wcom m

DOO -35 _[l> EBUS DOO-35 IN
%0-08 :' DATABUFFER |
16 -3 EBUS DQO-35 OUT 1 =
. [
. i ]
END EXEC-
02 | _tsewo exec-| vintuaL aoR cove) | L g o b
: [ )l ' HAN # lﬂ‘
05 i I | )
25 (SEND NORM INTR FC) : ‘l; KI DOO - 35 IN 4&35_
3-08 '
o3 2 (SEND PHYSI L--.“----_J A DISCHARGE
EN) ISICAL #) ( '; ] (caa'eus )73
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e D St cson N
PI 01-07 P10} -07
cs 00-0¢ _ . , Ios 03-09
€S 00-0: CS04-06
l AN -7
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I g I
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3 N s
w3 5 » S § g
w8 2 <
: " ;] - > o H a
Az 3 3 o 2
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l/ —] ) CLR FCn Ta
|| §__CL2 REQSYNC .
¢ ACKN <| CL2 ACKN XMIT CONPI | Lz GRANT S
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Li
t ] ? 1
CLR 2 |!) CLR FCn To ]
1 |
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O
. e él o ol
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Figure 45 DIA20 Detailed Block Diagram
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SBUS DATA 00 -35, PARITY 1 ° D:I:;'ARH’V M—.mgmm
14-35 . PARITY RE '
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 ce BUFFERS
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READ PARITY o DYR4 RD_PAR ERR (MA2) DATA
€ o gnwus
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Figure 46 DMA20 Functional Block Diagram
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Figure 47 DMAZ20 Detailed Logic Block Diagram
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Figure 48 DTE20 Functional Block Diagram (Simplified)
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