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INTRODUCTION

This is the first edition of the NORD-20 HARDWARE
MANUAL II. 1In order that later editions shall

be as complete as possible we want you to state
your wishes for further information, suggestions
for changes, etc. on the preaddressed sheet for

comment and evaluation in the back of this book.

Please note,when reading this book, that some of
the information, that belongs together, has been

separated into a chapter and one or more appendices.
Wiring lists and circuit diagrams for NORD-20

are contained in the book called NORD-20 HARDWARE
MANUAL I.
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GENERAL TIMING CPU

Generally an instruction 1s composed of several

cycles.,

FEach cycle will consist of the time intervals T1,
T2 and T3. A T4 is added after T3 during IC2 to
give time to decode the new instruction.

Specific cycle actions:

ICl : Use P as address for new instruction fetch.

IC2 : Increment P and wait for new instruction

from memory.

ACl : Address computation cycle during memory

reference instructilions.

AC2 : Additional address computation cycle

when required.

ECl : Used for P--L during JPL or A—IOTD
during IOT.

EC2 : Used for argument transfer or arith-
metic during memory reference instructions,
I0T, shift or ARG.

EC3 : Fetch "source'" cycle during SKP, ROP, REG.

EC4: Test or arithmetic cycle during SKP, ROP,
REG and BOP.

Actions during a cycle can be devided into two

main phases.



During Tl and T2 the ALU is doing some kind of

arithmetic and at T3 the result is normally writ-

ten back into a register.

The table '"Main Instruction and Cycle Actions"

illustrates this by using the notation: MDB+A-+A

This 1is an example from the ADD instruction during

EC2 where Tl and T2 are found to the left of the

arrow.

To the right of the arrow is indicated what

is done with the result duritng T3.

Normally Tl, T2 and T3 are of equal length, but

there are a few exeptions for T3.

a)

b)

c)

d)

During memory reference, CPU will be in
walt state until it receives "data ready"

from memory exept in IC1.

During the "conditional instructions'" IOT,
SKP, MIN, CJP, BOP and also MIS in cycle
EC2 or EC4, T3 will be "stretched" some
200 ns. This is necessary to detect the
conditional result and take appropriate

action before leaving the-cycle.

During shift T3 will be extended in EC2
untXl the necessary number of shifts are

executed.

The table '"Main Instructions and Cycle
Actions" uses indexing to indicate which

of several possible actions 1is appropriate,

Example:
During ICl

1 3
GG
0 P B%

0



NORD-20

The addr

executed

ACl will
instruct

ing or d

ADDRESS COMPUTATILION

ess computation within an instruction 1is

in the cycles ACl and AC2.

always be entered during a memory reference
ion. However, 1f there 1is indirect address-

ouble indexing (,B ,X), AC2 will be entered.

During ACl, the displacement awill be added to

either t

dressing

If AC2 i

The resu

effectivy

he R, B or X registers depending on the ad-

mode. (R equals old P).
s required, there are several possibilities:
Indirect addressing differentiates between
using the result from ACl or a possible new

indirect address arriving from memory.

,X in AC2 will differentiate between using

X or Zero as the other argument.

1ts from 1, and 2. are added, forming the

e address.
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NORD~20 INTERRUPT

General:

There exislts two kinds of interrupt in the NORD-20

computer.

a) External Interrupt (I/0)

b) Programmed Interrupt

These are destinguished by XINT or PINT in the

status register belng set.

Both may occur at the same time and it must be
the responsibiltiy of software to define priority.
Any instruction causing PINT to be set will not
be executed, but effective address will be com-

puted where appropriate.

Also every instruction where INT is sampled will

not be executed.

Programmed Interrupt

CYCLE | TC1 | 1IC2

§ IC
XCIN . I{/ J __________

ARFIN |

MONMD

- j —
| (( =

o L[] Fll_ []
[ 1

T4

| PHASE 1 | PHASE 2 | PHASE 3
The example above shows interrupt on a non-
implemented instruction which in Nord-1 code

does not include address computation. (SWAP).
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Phase 1:

The instruction is fetched and decoded. XCIN
drops because of non-implements instruction and
ARFIN is raised because of no need to compute

address.

On exit from Phase 1, the CPU is forced back into
ICl on condition XCIN, +INT,. Here INT will be

set on ICly<T1;+CLy-PINT;, and on exit from Phase 2
INT will force ICl to be executed once more. It
should be noted that the Phase 2 acts as a normal
instruction fetch, but the instruction fetched

will have no effect. The P register is not incre-
mented either so, Phase 2 is dummy, and has the

only purpose to sample possible interrupt and switch

to Monitor mode.,

Phase %:

Before exit from Phase 2, MONMD is set and the next
instruction fetch will be requested from the location

pointed at by the P register in the Monitor block.

On exit from Phase 3. INT is reset, and processing

continues 1n Monitor mode.

If the instruction interrupting had been a memory
reference instruction, address computation would
have been finished before exit from Phase 1.
This is controlled by ARFIN, which would have been
raisedon exit from ACl or AC2.

CYCLE] Icl [ Ic2 | Icl | 1Ic2 | |

XINT __J 1

INT /Q /;[__

MONMD

T1 F’LII_I\I—I I_L&a_ll_l_

9 2

I PHASE 2 | PHASE 3 |




This example shows how 1/0 interrupt is handled.
Phase 1, which in programmed interrupt will gene-
rate an interrupt condition by setting PINT, is

omitted here and replaced by some external mechanism.

However, from entring Phase 2 XINT and PINT are

treated exactly in the same way.

The main difference is that XINT will occur asyn-
chronously to ICl and IC2. Because CPU omits IC1
after an effective jump and goes directly to IC2,
interrupt will be sampled on Tlye¢CL; both in ICL
and IC2.

(ccs -XCINO'ARFINI'INTO‘ SET ON TRANSITION (1,0)

l - ———————
MONMD )
(@]
l——<> PINT
(CCS* MONMD, « MOF, T4 ) _.___J RESET ON TRANSITION (1,0)
(1C1+1C2)-Tl*CL1," 1524
(PINT1~MONMDO+ INTERI'IONF) SET ON TRANSITION (1,0)
<> INT
MONMD - T4, —‘J RESET DIRECT
. CL:, » SET ON TRANSITION (1,0
T4 » CLy INTl_'—] (1,0)
L <> MONMD
T4+ CL,* MOF, RESET ON TRASITION (1,0)

MCL ——— RESET DIRECT



NORD-20 CPU DATA BUSES

1. CPB is a 16 bits wide data line which,
depending on time, reflects the information
on MDB, IOTD, STS and the BD register.

CPB fans out to:

a) Instruction register, IR

b) Status register, STS

c) Bit skip selector, CONDB
d) CPB zero detector, CPBZ
e) Conditional jump, CONDJ

f) 16 general registers

g) Via conditional inverter to SUM.

2. RB contains information from either one of
the 16 general registers, or if no register

is selected, all zero.

RB is 16 bits wide, and only fans out to SUM.

3, NOTE.
Both CPB and RB have logic "1" low.



MPMULTL-DEVICE CONTROLLER (MDVC)

FUNCTILIONAL DILSCRIPTIOCN

General Information:

Master Clear puts the MDVC in Reset mode,.
Now all 32 INTE (i) flip-flops are sequectially
scanned from 31 to O and set to "0". Reset

mode is cleared when passing INTE (0).

During interrupt scan, which is performed
continuously when IOTE for this particular
MDVC is zero, scanning starts form device
number 31,4, and down. (i=31;g). When both
DVC(i) are "1", (i) is copied into Interrupt
Priority Register and INTER is set to one.
Then the scan counter is reset to 31y re-

starting the scan.

If (i) becomes equal to the content of the
Interrupt Priority Encoder, scanning restarts
from i=3173 and neither Inter nor Interrupt

Priority Register are set.

MDVC handles 32 consequtive deyice numbers,
28 are used for external devices and 29-30-

31-32 are used for internal housekeeping on MDVC.

MDVC is program compatible to Simplex Control

160, but it also provides several other features:

Dev.no., 31: Set Interrupt Priority Register
v 30: Read Interrupt Priority Encoder
"o 29: Start real time clock

won 28: Not used



6.

Interrupt Priority Encoder indicates the
highest device no. having interrupt pending
at the moment.

10T SKA 30 skips if a device in this 32

10
dev. group has given interrupt.

Interrupt will be disabled from all devices
corresponding to numbers less than the content

of the Interrupt Priority Register.

The Real-Time Clock period will be fixed
wired with selected components for times
between 100 ps and 100 ms, according to wish,
Probable accuracy will be less than 107 due

to variations in the ambient temperature.

Sub—Functions:

Interrupt Enable Memory: INTE(i) Contains 32
separate lnterrupt enable flip—flops, one for
each device number. Fach can be set and reset

by IOT.

Interrupt Scanner:
Oscillator with 5 bits counter scanning each
device number in sequence for coincident Inter-

rupt Enable and Completion.

Deyice no./SCAN no. Multiplexer:
Selects IOT device no. during IOT, otherwise

SCAN Counter. :

Device Completion Multiplexer:
Selects the Device Completion signal specified

by the Device no./SCAN no. Multiplexer.



Interrupt Priority Tester:

A 5 bits Interrupt Priority Register to be’
set by program, and a comparator. Disables
interrupt when SCAN Counter value has become
equal to the Priority Register. ("Equal"

state does not disable).

Interrupt Priority Encoder:
5 bits Interrupt Code Register which is set

equal to the SCAN Counter on interrupt detection.

IOT Instruction Handler:

Synchronized IOT activity with the asynchronous
SCAN and Completion activities. Replies CONN,
IODRY, TOSKIP and resets INT appropriately.

Real Time Clock:
Is started by IOT ACT 29yp. Gives interrupt
if I0T ACT PIN 29_ .

10
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CYCLE FLOW DIAGRAM



AR L
SR L0, DRI “cpﬁ]ﬁ 10TD MDB, Ris0, ()
00| MD R, - etons RSLO ()
- , , 1 I
01| 5D, N DA RSL1 j( Jrmse
11} ST STS =
o ) 9
£y T -, 0 1017 ()—-—
10} 10TD, O 1
N 1 .l”_.tﬁwlun }
MPX1 ()~J 711 10 00 ol .
ok | . ek () JaCP B
(__, ["LJ[.)X_ ol O
MPXO, K- g I 1S V1 B
r, RB
> ” !___ (_:P_B | . O —
N _.J*__#_ii‘.__ﬂ_ _xh
INVO ((‘j.._g_. '
ANDOD | —d pp [P ALU ot
XOROP | — 74181
Lt v .
e - CRY
CIN - LOOK |AHEAD
OC) 741823 C)
7 /15 O_._
i 0 R ) 4 SUMg
BDPMlCD**—hhﬁ“
[¢,1_ - 7495
BDSO O_-)__ N BDO
‘.l'
BAS ()__\\ n BA
2 /] 7475
EBAD()—_23_~—__ 10W
ANDOP C}~i~i]
) —<> M
XOROP C)ﬁl-
: o)
MDB
,ANDOP ,XOROP F1
INV=0| INV=1 RB15,CPB15
00|t 001|011 0|A PLUS.B
0 1L 11011 0| A°XOR B 0
1 0{L 1 10[1L101|AAND B 0
111 011/01°17 1|AO0RB OFL 1
: 321003210 ' T 1
S(i)
G4

0
1
0
1

MON/
USER

REG.
BLOCK

2x%x8x8

ZRB
(o]

—

1 OFT,
— 0
SUM15
INC=0| INV-=1

0 10 1

0 10 0

0 00 1

0 0|1 0

1 0{0 O

NB: CP3;="OPER",
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CPU

AR A
1 {

T3
Bl B0 55

M DV C

SERIN O

Al, DESCRIPTION

DEVICE
BUFFLERS

TRy |l(0-4,8-10) IR
‘ (0-7)
10T, .
100 Ca - | STARTe (0-6) i
MClLg & c
MDVC
. CONN,
L INTERqg (_jSVI(_l_E COMPLETIONg
/ ¥l -
I
<< =y TODRYo
CONDW,
CWTa
[}
“°y



AF

oAl
TACT
= J.X-. i

I T

TV
-

ERREEN

7
i

I
| 2
| T T O N

ERRY

LN

™37 ol
LY in
T T T T

T AT Ty
R
-
l

ST N p——
CSETRTE : i
I | & 1 ?

v R -
MILH O RY ey e LRSI A0 5 8D SV D1 1 T AT SN S A S AL ELTER R AIAT RIS MOATE s

w:
—
=
w
-
1]
1)
y
]
]
"]
b

=

o

1 / O BUS  rcmcssmmsrs i G b S st i ihm L o s syl S S Ot B i e ecic s S tan sy [ S ]

TIMLING
_ UNIT
INTERRUPT
MASK

INTERRUPT
| ENCODER L

I S

NORD—20

CENTRAL

PROCESSING
v UNILT

MO3L TILDIEVILCHE

Cc ONTROLTULER
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MULTI--DFV ICE

FUNRCTIORNAL

10T
HANDLER

BT.OCK

IAT. Pe—

PRIORITY
ENCODER

=

INT.
PRIORITY
TESTER

REAL
TIME

CONYTROLLER

I8

ESCRIPTION

DIAGRAM

IWT.
ENABLE
"MEMORY

s

INT.

b

SCANNER |

(MDVC)

_SCAN

-

NO.. _,

DEV.NO.

e Vi

DEV.NO./
SCAN.NO.
MULTIPLEX

o

. A

DEVICE
COMPL.
MULTIPL.

CLOCK

I < ———

o e

DEV.

COMPL (i)



MULTI-DEVICE

START (i)

RESLET

CONN

IODRY

I0SKIP

INTER

COMPL (1)

INTE (1)

DVB (i)

SPIN(L)

RSPIN (i)

SCAN

PRIDS (i)

CONTROLLLER (}MDVC)

SYMBOL DEFINITIONS
FUNCTLON
Flip-Flop sampling selected Device

Completion status.
Signal to Device Buffer initiating operation
Mode after Master Clear to reset all INTE(i)

Response to CPU on 10T for synchronizition

Signal to CPU telling data are ready on

I0T data bus for input.

Signal during I0T telling CPU to skip

next instruction.

Signal interrupting current isntruction

execution in CPU and start new program.

Operation on Device (i) completed.

Possible interrupt enabled for device (i).

(i). Equals TIR(0,1,--4)
during IOT and CNT (0,l,'*4) during SCAN.

Device number bit

Set INTE(i).

Reset INTE(1).

Interrupt scan oscillator

Interrupt priority disable register bit (i).




CNAMT

LOSCAN

RSCNT

WIEN

PRIEX

SINTC

INTC

RTC

SCANZ

IOSCAND

IOTE

IOTC

I0OTD (1)

MCL

2 FUNCTION

Sync. signal for interference I0T-SCAN.

Reset SCAN counter. Sets CNT=31.

Write interrupt enable pusle.

Priority exceeded. Restart scan sequence.

Set interrupt code register pulse.

Interrupt code register.

Real time clock oscillator.

CNT (0,1,2,3) = zero.

IOSCAN delayed.

IOT enable.

IOT complete.

I0T data bus bit (i).

Master Clear.




MULTI-DEVICE CONTROLLER (MDVC)

NAME

DVE(3)

INTE

PINC(Ci)

SPIN(i)

RSPIN(1)

BUSY

SCAN

PRIDS (j)

START (i)

INT

CONN

TOSCAN

IOSCAND

IODRY

IOSKIP

EQUATIONS

FUNCTION

IR(i)'IOSCANl+ CNT(i)'IOSCANO

INTE, (i)+ (CONN,+ SCAN,)(0,1) + INTE, -

(CONN °» SCAN )
o] o 0

[INTEl(i)-WIEN(Osl) + SPIN(i) + PIN, (i)-
RSPIN ]-RESET
(o] 6]

(WIEN,* IR10,), (i)
(WIEN, - (SN, -BUSY + ACT - PIN ), (1)

(CONN,
(CONN » SCAN - BUSY )
O O 0O O

+ SCAN;)(D0,1)-COMPL, (i) + BUSY

(MCL,+ IOSCAN + IOSCAND,):SCAN (Delayed)

1

IOTD(3)* SPRIDS(0,1)

(CONN .BUSYQ‘ACTI.IOTCo)f(l)

1

SINTCl'SCAN(l,O) + INTlv(SNLI'WIEN + RESETl)0

1

lOSCANDl'IOTEl
IOTE.- SCAN

1 o
IOSCANl(DelayedvaOO ns)

START (30)

CONNl-(SNIl-(INTEl-BUSY0)0+ SKAl-BUSYO)1




RSEGHT

W1lkn

RESET

PRIEX

SINTC

InTc

RTC

FUNCTTON
PRIEY + MCL. 4+ SINTC

JOTEJEJOTC i RESE U

=
o~
Pl
b=t
—
=
—
)|
w
=
=

S
N
w
[gp!

(o 2 PRINS), + SCAN(D 0,1)

PRITY <« GCAN )
(,;}\,,v.[. 2 1 SC’AUO)O
INTH »BUSY « RESEYT - PRIEX
1 O o] o]

CNT(j)-SINTC(D 0,1)

ANZ_ < SCAN, « CNT/
nh/l Y C\l|o)O

+ PRIEX]'

TIMEOSC(0,1) + RIC ~ START(29)




MULTI-POVICE COMTROL

TIMING DIAGRAM

TRTERRUPT SCARN

pusy Y A N ¥
S G R G

INTE § Sef

R L |

stwre oo L .' -
RSCAT " _ﬂh“m___Mh_"___;thW“m_“l_m__+ _____

SCAN

CNT<PRIDS

PRIEX

RSCNT

’ ) ;OT‘SYNCHRONIZATION )
SCAN __Hﬁr_m__m;ﬂ}ﬁ 7
I0TE __,w__J
TOSCAN ) - /4\ \ -
T0SCAND : & \‘*tfi,:;;__

CONN \ ‘q

START . ' Ach-BUSYor1

. 10TC |
‘ SNI

INiER_ : -



AMDOP
ARYIN
AU18I1
BA (1)
BAS
BD(3)
BDS
BDPM
C
ce(i)
CCS
CIN
CL
CLSHW
CLSTS
CONDB
CONDINST

CONDJ
CONDLY
CONDW
CONN
CONND
CPB(i)
CPBZ
CRY7/15
CRYS
DPMRQ
EADR
EBA
EFFJ
EFFJD
ENRSTR

IMIN ©

oot DY ST ION S

Tells ALUD to execute logical "AND",

Address computation Finished.

Inhibivs reset of PMRQ.

Buffer Addrese register,

BA Set pulsc.

Buffer Data register.

BD Set pulse.

BD Parallel load Mode.

Carry flip-flop.

Cycle Counter.

CC Set pulse.

Carry In to arithmetic.

Oscillator Clock pulse.

Clear "Shift Wait" pulse.

Clear Status register.

Conditional Bit output true during BSKP,.
Conditional Instruction, (MIN, SKP, IOT, BOP,
CJP, MIS).

Condigional Jump effective.

Conditional Delay imposed by CONDINST.
Conditional Wait response on CWT.

Connect signal from IOT interface.

CONN : Delayed.

CPU internal data Bus.

CPB equals all Zero.

Carry out from arithmetic bit 7 or 15.

C Set_pulse. Also used for Q and O.
Decoded Processor Memory Request condition.
Enable CPU Address to MDB. '

Enable BA to MDB.

Effective Jump condition true.

EFFJ Delayed.

Enable Restricted mode. CPU will be interrupted
on attempt to execute a priviledged instruction.
(10T, REG, ION, IOF, TRR).

Immidiate Instruction. (Finished in IC2).



INTER
LINVH

IRV

JODRY
TOSKLP
I0TC
I0TD (1)
JOTE

LONF
IOW
IR(1)

LOAD

M
MCL
MDB (i)
MONMD
MP X
MRF
MRQ

0

OFLH
OPWT
PDRY
PDRYO1

PINT
PMRQ
PSMRQ

CPU has discovered an interrupl condition.
Will be reset on entring mounitor mode.
TOT interface Interrupt signal,
Tnvert ianpuvt to arithmetic bit (8-15).
" " " " ! (0-7).
Invert mweans use 1's complement of ALU input
from CPL.
10T Data Ready signal from device to CPU.
LOT Skip signal from MDVC to CPU.
I0T Completion pulse from CPU to MDVC.
I0T Data bus.
10T Enable signal from CPU to MDVC defining
when CPU control of 10T is valid.
I/0 interrupt system is on flip-flop.
I0T Write enables BD to I0TD.

Instruction Register.

Load freezes CPU and initiates Restart and
Master Clear.

Multi link flip;flop for shift operations.
Master Clear.

Memoxy Data Bus.

Monitor Mode flip—-flop.

Multiplexerselect code for input to CFB.
Memory reference instruction.

Common Memory Request signal.

Overflow (static) flip—-flop.

Arithmetic Overflow indication.

Special Wait during the operations Shift or
Processor Data Ready from memory.

PDRY has changed from "O0" to "1" after PMRQ
was sent.

Program Interrupt caused by instruction.
Processor Memory qupegt.

Processor Set MRQ pulse.

Dynamic overflow condition flip-flop.

I0T.



RADIL

RB(3)
READ
RESTART

RMRQ
RBSL (i)
RSL (1)
RSTR
sCz
SCO5C
SMRQ
SH15
SKIPT

SSTS
SUM(1)
SUMZ
T(1i)
T4DLY
WALT
WRG
XCIN

XOROP
Z
ZCPBL
ZCPBH
ZRB

Add 1 during LOP ox REG in addition to conteuls
of Source and Destination.
Register block Bus.
Read command to memory.
Generates a MCL pulse and resets Program
counter to O,
Resct MRQ pulse,
Register Block Select code.
Register Select code.
Restricted mode flip-~flop.
Shift Counter equals Zero.
Shift Oscillator pulse.
Set MRQ pulse.
Serial input to BD(15) during Shift.
Skip flip-flop holding skip information until
it is used by the next I-fetch.
Set Status register pulse.
ALU output.
ALU output equals Zero.
Time counter output.
Additional decoding delay imposed during Té&.
Signal causing clock oscillator to Wait.
Write pulse to Register block.
Executable Instruction as opposed to one
causing program interrupt.
Tells ALU to execute "exclusive or".
Floating point overflow indicator.
Force'low half of CPB to Zero.
" high " " D .

Force RB bus to Zero.
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G RGES20 BT B-YREFRUCYIOCNS

MIS: MON - 153000
MOF - 153000
TRA STS — 150001

TRR STS - 150101
TRR MPR - 150103

10N - 150500

IO0F - 150400

CWT = 153400 + No. (0-377)
REG: REG - 164000

SM - 001000

ST - 000000

RAD, AD1l, CMl, CLD, S, D: SEE ROP

STS: Bit 0 - IONF - Interrupt enable
" 1 - INTER - I/0 Interrupt line
m 2 - K - ONE BIT AGCUMULATOR
" 3 - Z - Floating point overflow )1
& 4 - Q —~ Dynamic overflow
" 5 -0 - Static overflow
" 6 - C - Carry indicator
" 7 - M - Multishift link
" 8-11 - PIL - Inter. level indicator )l
" 12 - PINT - Program interrupt flag
" 13 - MPRU - Mem. Prot., violation flag
" ‘ 14 - RSTR ~ Restricted mode

" . 15 - PROTON- Mem. Prot. system on

fl Dummy flip-flops, may be set or read by
TRR OR TRA STS



I Wupre
| TOTRL

F DR

| MDB3

7 | MDBY

| MDE7

| Loin2,
A LT
107D3

10TD5 |
THDES
T10TD6
Lw | MpBe |
| wIorpy

| w | ToTDs
W | MDBS8

1oTD9
| MpEY
| IToTv1I0|
TIMDBIO |
10TDL1 ]

10157 |-

1)

3

G

¥
]
]

[40 ]
Al

1 [

NAME
I0TD14
MDEBI4

 10TDLS |

RIEIEY
i

P

1
i g

[ —

—

|

e e
' \ 1

|
1

[t

1 |
C;IQ;l
i

oio!

1 46 IBREAK [ 0

B 47 ¢ | pcx2 | o)
J1 ] 48 | G| OBREAR [ 0
B 49 |G | pCcxl 0
L | 50 | W] READ — |"1 -
| 51 | G| DCXO 0
52 1w | SMRQ 0

| STARTX

DRY

| MDBIT |
T0TNI2

MDB12

_LOTDL3
MDEL13

ae B D B

Terminal ne. on BURNDY PLUG

W=
Polarity

B=

Wired-or line,

CONDW

W | LOAD |

A-CHT
MCL

)

G= Output

1 for output

0 for input
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i — DATA T8 VALID  |je—— WRIT}
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| I DATA TO A [ .
e 2 s = = EA
‘ | | sy BE VAL REGE
| v | READ & WRITE
. FROM & . 7 e B
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| ——“"}300 R e ‘
: | min.
e tta —
DCX: Device-completion flag, ready signal to
"MDVCY. No STARTX will be sent from MDVC
if DCX is off.
STARTX: General start signal to the four device
. numbers in one position. The special start
must be decoded from IR0 and IRl and strobed -
by STARTX. STARTX:DVN(0,1) usually sets -
DCX off. ’ -
COMPL: Operation completed (i.e. Dev.Ready) from
deyice., Usually sets DCX on. o
-I0DRY: 1/0 Data Ready from dev. must be present
within 200 ns after STARTX and must be off
when STARTX is off,
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Figure 1.1
INPUT/OUTPUT BLOCK DIAGRAM
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RATINGS @

The "IOTD-BUS" and TODRY must be driven from
a 30-fan-out wired-or gate. Ex.: SN 7438.

The buffer{s) should not load the bus with
more than two standard loads.

MCL and all TR-bits should not be loaded

with more than one standard load.
All these requirements are relevant for
one 1/0-Bus position.
- Data direct from I0TD to cable must be
buffered and enabled by START(N).
NB: = For deyices with no response delay, the DCX
may be grounded.
- For devices with response faster than (1-2)ps,
the start to the device must be sent after
the end of START:X if the standard DCX flip-flop is usc
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