D»Ql‘ \/\/\W
BCT Yol ey
ee 6

HSAT

(‘ (VN /B }/7 //,\‘,@w

FCs



e AT R TER AT Ry TR -

. o
3 .
, .
i
v .
) .
2 .
.
#
e
3
e
.
- “
”
2




Ma @6 raagd

1 I
o
®
o
11 1 Y
P ,
‘ ©
7
. J
[ I
|
I [
L
1 J
f . :
— 48 stk UHJ M4x8
o o]
{
o] (o]
,
o o]
|
1 l
C
I [
t
1 1
C
o o
L
(o] (o]
| —
0.. —0
it T esigne l o Drawing No V2133«
. venaned 1903705K 1  CHSACT . orawe 37 190370 K
NN T heproved MEKAHISK Al
DAL | SAMLINGSTEGNING Sheets | Shect

] < o, W0 S




UECL 6P556000D 40-40

@
-
-~
@

4 2
el el B e B o o e
o0 20 Qo MOOA o3ed
100 20 5¢ 12| <o a3
o . r—— = A
e — — e 3
- PERE m O?liffm
RC 0922 i
m
|
i o}
|
mw" _mm 09 00 00 ) 00 00 0 50 50 Too
! | €s 60 oo oo 006 ) co oo oc _oo
el e ) © e L e o e B e 8 e e ls e lg 2

Unit: | Orawing No RERE

Pesianed 1703705K
Approved ‘ -

OO

Chechwd
EL MONTERINGSTEGN, <

Shest

]

L .n_f..nx& N@, 0 JOncx
’ CENTRALE - R

h
|

- ‘ CHS 401 Drawn oy 1 60470M K
i
I
i




oo 00 00 oo 00 oo
A Q0. .. ... 00 _______ .00 ____00 ___00 ____ 00
(OIEEIEY igg C -2 - <~ el -0 O
o~ ) . - ;
(F9s X 148 Gl..m\r.w o -0 .
@epr 98 OG0 oG o9
sy e O—o-0 o
(V39135 X 7€ < O (s
SIEEE (€ O ?:0 wu WAU
(71493135 X ize © plid wﬁo
VAIEEIENNY e  C—o-C %
(o o O oo ,
(RSN 16T T - :
(@355 K182 0@ o0 <O 0 oo
e — 150 O -0 oo oo
O IEEIE ) g o P o0 co!
c) 196 A 4 wi? (o » e -
Mmmwﬁ iy OG> 00 < oo oo 00 !
oo (O o 5o 4 4 o0 !
3|qouy dnoioy - _mm o w = o s Pt 00 |
{0)ebuoy 1z Wann e, ) O |
(eBuoy 00 O—C-C 0. oo oo 00 00 |
o 16l OO -0 226004 oo 00 00 00 i
mWEM g1 00 < oo 00 00 00 !
| co GO oo oo 00 00
| oo oo 00 oo oo 00
Plo1us 550Uy 1c1 C < TG -G U(.Q —C-0 Glnuul.
—saeTT (v Ole.é,nf oo oo <~ 0-C -0~
b ey X O X <
e co co oo 0o oo 00"
! o oo "00 0o 00 00 00
" OO < 00 oo foXo) 00
- ot |
AsLm o oo &M co 00 oo 00 .
-0 o oo oc oo 00
¥ '8
e T oo _________ &b 90 ____.80_____v0o_______ 00,
Yo 0o oo 00 oo 00 00
oo co oo oo foX¢) oo 00
e 00 co oo oo o0 oo
Yo (oY) oo o0 oo loXe) 00
oo oo oo co oo oo
00 o0 oo oo oo co
Lo? YW dWY VdW VdW VdW vdw

Motherboard for MPA, AMP and M£ D

RC 4000

PCBA Circuit Diagram

V12165

~



LI

LA -bALE
.. o

e e [EuES— —
o
(0)
(@]
Q
{
° i
—— =1
® 8
_ - |
L
l |
[ I 1
: L
L ' I
— lr
- 1 68stk UHJ M4x8 g
L i
— ’ ;
[o] (o]
-
| l [
— ’
| l ‘
I [
|-
L : I
— I
— l
- [
it B l ¢ r:t' N T Driwing Mo V71338 _ﬂ‘
U — ‘ v ’ ]9037OSK ! CHS 404 ! Deaan by - 190370MK
cemmmm | 1 MEKANISK [ehhes I
AR ! Cgnwdoow | SAMLINGSTEGNING Lo e
ENTF’;A!E'N. o ! : ;



iy umng

gemmer

INOILSONIEILNOW 13

viv SHO

UQIsiasy 150

TAS 0L\ m\\m. payasyy

poacuddy

N v_.mORMHON { vur._m;ua

SRR

07 =

IJ o] ool ~Tool . Tool

v ..HW 187
1}“ e
3
=
3 6160 DY
M o

et 2 AN O O =G C
oy (@l Bl el e Bl 8 B B

| |5 %
it 3
38
kx |
=¥ |
MW M 6160 0 -
W m o
=
= :

1 T8 vz @ @ @ 6 H&

L

Fwe T O

COOM OO

JEE T P R S |




‘v

iy .

QOV
s U3.c
- R o R2 ) R33 , c R34
kS ( 1/3w 220, 1/3W on 2, L
507 he & o g | S CLI O T E—
oo ) — il | — - L L2_¢
ﬁi ! % 220 1/3w 20,1 /3w R ik
S un , L : o d . AN fgo. =N 3
w2 < O"T 1._._3 < .t T O—1 L ‘:i
'l
RS R6 R37 R38
= ) tnt A 1A
S B = B ¢ S COULLI e WAL i
J_Ui4 - 1 D
I N
R7 RS R39 R40
5 1k5 3 220.1/3W 220 1/3W Int.B 1k5 L7
3 YIS (p’ o ,, F201 p = PN o) g g
Zuis © g A - < L 1 v Lot D
AN
f R9 R10 R41 R42
< Ui7 k5 220, 1/3W 220.1/3w )2 REGY K .
I d S N e N | | WO | AS
{ uis v LI0
’ ! / 8 n )
ui9 1k5 220 1/3wW 2 W k o
N\ P, i \ | | o ) e | '
( U20 3 e g r S ‘[ A~ Lred l L12 b
s R13 R14 R45 y » Rﬁg J >
) 1 ”
5021 ) Lks 270 1/3W 220 1/3W 1 L13 <
{u22 — . Ld >
7 RIS R16 R47 R48 N
U23 ”ff 220 1/3W 220 1/3W 15 L3 Us .
{ u a8 — — L6 >
A 581 3%/ 8 ‘
! 220 1/3W 220 1/3W ,
y-2 , o1 =5 08 £ L7 .
$_Uz26 Lg >
7 R19 . R20 R5] R52 »
« U27 1k5 9 220 1/3W 220 1/3W X ~1k5 L9 -
{ uzs ] — — — | — D
R21 R22 R53 R54 N
« U29 1k5 10 220 1/3W 220 1/3w 18 15 L1,
$_U20 ] — I - 7 O — 22 >
R23 R24 R55 R56 N
y U3 1k5 11 220 1/3W 220 1/3w 12 1k5 123
Cun 1 — | — L24_p
§ ?Eg E %8 1/3w g% 1/3w 20 ﬁg )
u33 o AURrE - 125
> < {1 © {1 o— T
L _U34 1 126 >
§ ?Eg Add 1/3W g‘ggl 3W 21 ?f% )
U35 - : /3 ‘ 7 .
P — O—o L — L L2 <
{ U3 — — — L2s 2
7 R£9 ner R30 y ” R62 A
3 Act. A A 5
y U37 ) lhe? O 220 1/3W ) 1/3w 1k3 129
{ uss — T — 130
‘ R31 R32 R63 . R64 o
« U39 1k3 Tra. 201/3w 220 1/3w 23 1k3 31
U L3 . e C—3 BB
> 5 3 o
L 748y 15V Tantal 1460 15V Tantal
Leo ~c4
7 68u 15V Tantal +1.68u 15V Tantal
oV 54 p] D
T AT L3S ,
3V i ‘ ~
ov
RC 4000 Termination board for CHS 404
V12145 PCBA Circuit Diagram



glel 023

Bipupysaqowipa Y| adA} xa)jos 1} paaro adAipos]

ol HHUSIDAL BUAIBUD B3]

-0-13—0-

1a

tdS

Q

D

ANCL-

09 MOd

v

4-£9¢€ 1

C

O-L9€1

V| suswalg

al

y

»

——t

V-£9E1

ECCE&CHQI

(S

(v1i

POW 411




]

15
[
o

50
20

10 20

.mod

3£ PA-BOE

Pos. 4 Matericla 2 mm Alu
Malforhold 1:1 Cuverflade Lakeres sort
Tol. i koordingies Bamerki
Unie: Designed 570 Orawing No V213035 |
200[7JAL Deawn by AL
§ ST Approved OPSPANDINGSVINKEL Cnecked !
R RPN A Sheats | Shee:
Checked £ ZONERDVIOINER SHEERR O ATEE
- — . v O Lﬁg\-tg\)s_;!\.ﬂ)gn !
CENTRALEN

{ Last Revision



4 ¢ € LA-20E .mipd

)
TEGN = - BESKRIVELSE FREMSTILLES AF
NR | & -
V11774 1|  FORPLADE . 3mm ALU. PLADE
V11776: 2 BAGPLADE Imm JERNPLADE
V117721 3 TOPPLADE PERFORERET JERNPLADE nol155F
1V21305] 4 OPSPANDINGSVINKEL 2mm ALU. PLADE
] TPP 20
5 PART NO16517. 4MGTUBTARA

RO S

.

Uni: pOW 4771

:@ECOB
CENTRALEN%

! Aperoved

’ “hecgred

Designed 250270P TN i
i

bouass Rowisian

Drawing No V21504
Crawn by
Checked

Sheets




pagday

NITVHINGD

aayg S T, . Hitasara Y
] IS 3AvIdd 0Ol pasosday @‘%f\.f\a . e
T g wmng P - ) PPy \.%m {orrapivoy | o)
27/ LA o Bumesgy IVO0LLO6 L paubnaq Spun sa1axo{0g ( ape|dboq paw Butuslaasuawwos 13443) Lpoyers; Z: PIAIOHP
46611 "IN opojduse] yessiojied ww | eppuoW [3 0g
A4
'
3
~
4 - - - - - - - €
i
1.4 ! c 5 e R
YV 4uS
v

—ehta

i

I
=9

£ey

gg +usS



UIORNO»H SUSIAS Y 181}

SRS NITVYHINID 0ZddL @4iupuineB Lioign) pow sg1v4uOW Gy W 13||NH a0 z0 oy o)
. . paNraYy X d q '
eaus | viseus L e Oﬁ £OM D o *sau9p| 10§ (spojddoy paw Bujusiaasuawiwos 13443)  nrrnag, Z 1 for AHONRIY
] 1AV 4O Ve panosddy I339 opo|dusaf wu .,‘._c_zsh z : .Sm
3 umeag y < o ’ ’
C 0L LIA ors e 450220 paufinag o
T =3
i@'\L»MM
|
j
= |
S M
s m
0w i
! T _
; i
; |
o ya 3
d ]
D-
JE | 4 ;
4 L
! JARY /|
NP .E,dl\
T D ! _ M
N N
B 81 5 | ) 8 & !
& \J at L t
\ﬂx N > - ~ “
Trprr| ANk | i R
| o e L & |WI |
AITxY M N 7 W
b ! _ X 7 %,
SN
K74 09 [JA $H) 56




o s 4 - samam e wtrinne s &-U;‘,>U¢ isen
el TR el NATYHANID
Ty _ RELUT S " A ER LA (%
T KXY ‘3AQVId¥0d pososddy @ﬂ@@@ ’
4a umes(y BT S T

T2/ o toimng IV0LZ00C paubinag Ly MOd sen SNy 19||nY ajusDUGN  jyimuwag 20 -] ieioupiooy 1 oy
piay sauaxo}s Bo saspng “PDRarQ FAl BIo4046

Ny ww g OPUSON l ]

SBov
0ct 95
£ey 0g
) B 7o\ 3 ——
& A ) —©- .
&
)
& | v o
A ~N W
of| sl _
NN "
: L
%4 6
£8Yy
N

VvV HuS




5 asam L LR

T gy L22 LTTY

_LLZULA oy Bewug

T eanany)

Aq v

BAIMAGY T,

panruD

TONINOILSONITWYS | peresddy
A_<ONNOON paubisag

N3ITVYUYINIFD

. OC330:

.::3—

Wy

[¢]

o]

— fig S



w
|

z_u;_)ng e

NITVYHINZD

SR TONINDIL paxaays
1woyy RIET TN — . e ) @@@@@u
paYINYY _ mOZ_mmU,q..&ZmZOmiOv__ parusddy
dn wmeaqy 7
. T ELLLEA opy Buimein “ | #504200¢ #aubisag . —x—vl\.ﬂmm xv:wq.,. '
[T&O99E - /01998 Y1691 \ GOSEL \ CLYEL "0Vl L LIPET
) \ °
&/
2
]
01912 @\ Zo A )
/
e \ y ;
Ca :
O —V x,«u‘ww@ru!
[dS }
\ N i ¢}
£0ZEl T
VE4OVE 135 3AVIdOVE
© y09MOd - O
| T i _ = N [IF9E
i
o @ \re!
A 00821
'e) @ ; 0) 80¥9Z
880Dy _M\.m_
]

V4OV 13S 3aVIdNOd




*Bipunysaqowipa Y| adA} xa]j0G @ j|pioA0 adApoa]

/221 ODIxZ ol HUsIDA; BUAIBUD a3y
g b T2 ot 1
Aq {d
; o o/mJ ®g-/861
A T €l
Ay~ ANOVIg e N3FHOL
L19MOd O[T L3 I > 0-est
: " A0091L " asvs’o
h\% /5270 m_oo o o mwﬂ»\wl ¢d
- ) 1 CELEE—"—L 1!
& \\\ Iz !
“\ L— V] SUBWeTE T -
K A
e
1dS
ow ol
: C’0 £ &
ry el -u _
AVC+ o WIVI8 ~——— N3349 _q.. |“
L19MOd ~ W% _ !
| AOO9L e | g5Vs ‘0 _ |
_ | |
520 v Jzo 1o 15 ! —O— »V-/86 |
< Ot Poss ===moTm v L_
1 L! “Uusi Uiy
b mssis n
11
V1
$S04104¢2

POW413-24V +24V 1A,

V21544




- S UOIEIAIY 5B
; T haweenn ] NIIVHLNIZOD
TR — ONIMVED ATEWISSY INOIH SV
4..m..}uwzu peAcsady
AQ umriQ hy;
T TR RETTAGH Bumein 1SS 0LB808I pauBisag €L MOd 1un
71591 \ GOGEL /€L EL 907E1 TIvED
(o ©
| 6055¢
| ja % @mﬂ NN
! B AND o
“ N ©
| za >o/.,//M €
_ ( o) 121] %2 lg 15%]
LIS1Z | 6/ M@ iz ] [ ] A
| 8 Lt Ly (&)
| Y O} W oend N6 ) Do
1dsS \/ \ L86Gl
O /N e
€OZEL L mr
30IS Y3NNI IHL WOHd NI3S TINVINOVE
© L19 MOd LI9MOd
T T T TT I 1 e
]
@ « @ %
“ 6082
-
O , | Q @ 8079Z
g A7z~ 88.004 AT+ : 88.004
b ] S |

MOV 3HL WOH4 N3I3S T3INVDLNOYS




OH 696067 b 't A3y v NITYHLNTO :
V6 ‘AS DAVE LOCA parau g
| 00000! i
] payd3ayd NOO ;O& pasosddy m
L9-T-EZ IV Aq umeag 8
Z06Z A oN Buimesg WVL 99-6-Lpaubisag 209 MOd run
-~ 90—
Mwe-z6.00y Py WL-88L00Y J_
_ ¥ S |
_ ! [ _
_ _ | N
ISNIS + (L O o9 o - .o — &
" T _ 8¢ s AL w>www Le,
] ‘
_ " _ W Az8 £ ne IXZARINT DAV YA
|
| ASL “ _ 8A92 |
ozenmi ! Mz M [ _ 88
| . ! _ 2 U U el WE - 26L00¥ § Ot 0M3ks
Wi _ - : }
| | | 1T, | AOY 147128 W
| ! | S
'490¥d 6 O . « © f.\ . | !
6€ L MZ'Z |
_ _ 1 89 [,y { f |
| _ WON 4uoi _ _
"4ooud 8 O— —-— . . ) !
JISN3S + 03 O _ " )O.y p YA Mg9 ASL A _ 7
_ T 4 $/2 0§
_ _ o - = & A0ZZ
+ sO—+ &q S o —t ¢ all A€9/4r L0 7
hd AW Yz |
M6 | M6 M6 _ 7
€0, €0 €0 | _ - | ASZ
rosie
L — - — - - J _
| “w 2y 2ot "031VIIONI _ n,ﬁ_u
| SI 3573 ONIHION 4I |
NVAANYANY2AR S  CR ‘me/ 3¥v 3POISISIA _ . 3
‘ o LZENIxYy
SSOENZ | SSOENZ | SSOENZ N VIeNL - 38V 5300K _ o
ﬂ J ¥ @ ‘69cZNZ 3J¥v SHOISISNVHL _
SSOENZ _ iz )\ |
|
_ ~ A mey !
LN 4ul lﬁlu L _
_ W6E .
_ - vz w_
_ el
_ well | we' [
! -0
4 £l
R et I o
- — : AW ——
l
L s
80261




.
5

£dS

Ir\o
v

J
(V)

AG+
209MOd

<

*Bipunysaqaunton M1 edA} xejjog edAppi]
W JIUSIDAL SUAIBUD 8]

&

Z
> g-soel
{A———-
e : ? >-sel
asvl
¢ o1 N
£ G 7Y YV -G8¢1

v suswaig

1

iVl

AVI0£6080

POW417 Power Supply
Circuit Diagram

e
8}
9]



RCSL No:

\\H;M//

A,

K\
(

§ o
s £

3
5 &

: Keywords:



MAIN CHARACTERISTICS

The AICKO1 Analog Input Controller is connected to the low-speed data channel by

means of a buffer register.

It selects the requested analog input channel within max. 1024 channels by means
of an analog multiplexer, and converts the analog data to digital form by means
of a 12-bit A/D-converter. Additionally 1t selects the requested analog input
range, within max, 4 fixed ranges, simultaneously with the channel selection.

AICLO1 will always be under remote control,

For the AICLO1-device the control command and the sense commend are avail-
able, The value of the modifier-field, bit 18:21 in the effective address
of the i/o-instruction is irrelevant as it has no influence on the opera-
tion of the device,

A control command initiates an analog input operation during which the de-
vice 1s not ready. During the execution of the control command the contents
of the working register is transferred to the device buffer register and
the vélue is interpreted as follows:

Bit (0:11): Irrelevant

Bit (12,13): Analog range field where
Bit (12,13)
Bit (12,13)
Bit (12,13)
Bit (12,13)

00 selects range No. 0 (lowest range)

01 selects range No. 1

10 selects range No. 2
11 selects range No. 3 (highest range)

Bit (14:23): Analog input channel address (integers 0-1023)

The range and channel selection takes place immediately after the transfer
of control information, and [130 + 5 : analog range (volts)] microseconds
later the analog input operation 1s finished. This is indicated by the
change of the device ready signal from 0 to 1.



2, SEN§E COMMAND£_§?ATU81 INTERRUP?E

When an analog input Operation is not in progress, a status- and data word
may be transferred from the buffer register to a working reglster by means
‘of a sense command. The status- and data word is undefined after a power
turn-on until the first accepted control command,

The conteﬁts of the buffer register has the following meaning:

Bit (0): Not used (=0)
Bit (1): Parity error
Bit (2): Timer

Bit (3:11): Not used (=0)
Bit (12:23): Converted analog value (A/D value)

Converted analog value is given as a signed integer where the numerical va-
lue 2048 corresponds to a full scale analog input signal.

Parity error = 1 if an overload condition has been present during the pre-
ceding analog input operation,

When an overload condition occurs, 1t may not be possible to achieve valid
A/D values within the following 50 milliseconds. Due to this a 50-millisecond
timer in the device is started as soon as an overload is detected. This time
interval is terminated by an interrupt signal, indicating that the device is
available for valid analog input operations.

Timer = 1 reestablish program control of the AICLO1 if the last initiated
analog input operation is not terminated within 2 milliseconds. The meg-

sured A/D value 1is undefined.

The status bit(1:2) are cleared by an accepted control command,

. Tt . -
—- —emmaiTd (iU dfovid.



" 2, SENSE COMMAND, STATUS, INTERRUPT:

When an analog input operation is not in progress, a status- and data word
may be transferred from the buffer register to a working reglster by means
‘of a sense command. The status~ and data word is undefined after a power

turn-on until the first accepted control command,

The conteﬁts of the buffer register has the following meaning:

Bit (0): Not used (=0) :
Bit (1): Parity error
Bit (2): Timer

Bit (3:11): Not used (=0)
Bit (12:23): Converted analog value (A/D value)

Converted analog value 1s given as a signed integer where the numerilcal va-
lue 2048 corresponds to a full scale analog input signal.

Parity error = 1 if an overload condition has been present during the pre-
ceding analog input operation,

When an overload condition occurs, it mey not be possible to achieve valid
A/D values within the following 50 milliseconds. Due to this a 50-millisecond
timer in the device is started as soon as an overload is detected. Thils time
interval is terminated by an interrupt signal, indicating that the device is
available for valid analog input operations.

Timer = 1 reestablish program control of the AICLO1 if the last initiated
analog input operation is not terminated within 2 milliseconds. The mea-
sured A/D value is undefined.

The status bit(1:2) are cleared by an accepted control command.
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Specification Sheet (Preliminary) RC 4000 _Input/Output Modules
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ANALOG INPUT CONVERTER AND CONTROLLER, AICLO1

nuw:‘zn::tz:zz::::::::::usn:ﬂxass-::::::z::::::;

Ainalog Input Converter and Controller, AICkO1, form the connection be-
tween the Low-Speed Data Channel of RC 4000 and the Analog Input Units,
MADLO1, AMPLO1, and MPALO1. In order to do this the following functions

are performed:

- Receiving, transmitting and buffering of data fram/to the Low-Speed
Data Channel of RC 400O.

« Selection of required input channel and messuring range in suitadle
time intervals, all according to received Control Carmand.

= Analog-to-digital Conversion.

- GCenerstion of ‘ready' and ‘interrupt’' signsls.

- Generstion of status information.

Max. Number of Analog
Input Channels: 1024

Max. Number of Measuring

Ranges Controlled by AICLO1: L
A/D Converter: Reytheon, model MADC 1204-16
Connection to RC 4000: vie Low-opeea imie Cimuwel (170 ineliu.=

tion with predetermined device address)

1/0 Coexands: Control: Range and Channel address
Sense: Status and converted anslog signal

RCSL: 51-VB420 June 1969/VTP



Format of Control Information
(Control Command):

Format of Status Information

(Sense Command):

Timeinterval from Control

Commsnd to End of A/D Conversion:

Connection to Sub-Modules:

Control Signals to Sub-Modules:

Dimensiocns:

Supply Volteges:

~Anbient Alir:

Weight:

1 byte transferred from selected W-re-
gister, bit 12:23.

Velue given by: ax 1024 + b,
a = range No. (O thru 3)

b = channel address (0 thru 1023)

where \ %10 o

1 word trensferred to selected W-regis-
ter, bit 0:23.

Bit 0= 0

Bit 1 = Parity Error (emplifier overload)
Bit 2:11 = O

Bit 12:23 = Converted analog value.

[130 + 5: enalog range (volts)] microseconds.

max. 16 amplifiers AMP4O1 or equivalent ane-
log signal sources,

+ max. 16 multiplexer address decoders, MAD4O1,

+ max. 64 snalog multiplexer modules, MPALOL.

13 bits busline system:
10 bits binary multiplexer channel address
2 bits binery renge address

1 bit multiplexer ensble
Height: 127 m
Width: 525 mm
Depth: 210 om
+ 5V +5 per cent, 3500 mA
- 6 V45 per cent, 110 mA
+12 V +5 per cent, 140 mA

Temperature: O to U5 ‘degrees C
Relative Humidity: 30 to 70 per cent

6.0 kg
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RC L00OO PEQIFHFRAL DEVICES

AICkO1, AWALOG TLIFPUT CONTROLLER

PRELIMITARY SPECIFICATIONS

Abstract

This report descridbes the legical structure of the ATckOl, ANALOG INPUT CCHTROL-
LER when used as ANALOG INPUT UNIT in connection with the RC L4C00 computer.

A/S REGUECEITRALEY
Falkoneralle 1
2000 Copenhagen F



MAYH CEARACTIRIGTICS
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The AICKO1l Analex Input Controller is commected 4o the low-gapeed data channel by
means of a dbutfer register,

It sclects the requested analog input chennel within wax, 1024 channels by mecans
. of on analeg cultiplexer, and converts the ancloz data te dizitol form by means
of a 12-bit A/D-converter. Additionzlly 1t selects the requested analog input
range, within rax. 4 fixed ranges, sirultoncously with the chonnel selection.

AICLO1 will elvays be under remote control.

COMMANDS:

s o o ot e e

For the AICkOl-device the control cezmand and the sense coxmend are avail-
‘sble., The value of the wmodifier-field, bit 13:21 in the effective address
of the 1/o-instrustion is irrclevent as it has no influence on the opera-
tion of the device.

1. CONTROL COIDfAND:

s S > s > s ot o e Mt >

A control command initiates an analogz input operation during which the de-
vice i1s not ready. During the execution of the control command the contonts
of the working register is transferred to the device buffer register ond
the value is interpreted as follows:

Bit (0:11): Irrelevant

/
Bit (12,13): Anzleosx ronge field where
Bit (12,13) = 0O selects range Ho. O {lcwest range)
Bi+ {12 13) = 01 aclactg pence Nal 1
Bit (12,13) = 10 selects ranze No. 2
Bit (12,13) = 11 selects range No. 3 (highest range)

Bit (1k4:23): nalog input chonnel eddress {integers 0-1023)
The ronge and chznmel selection tzokes place irmedistely after the tran:fer'
of control ‘nformetion, sad [130 + 5 : zx2log range (volts)] microseccads

later the anclog inmut operation is finiched., This is indicated by the
change of tle device rezdy signsl fren 0 Lo 1.
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' 2. SRISE COMYAND, STATUS, INTFIRUPT:
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When an anslog input overatior is not in progress, a status- cnd data word
may be transferred from the buffer register to a working register by ncens
of a sense cormond.

The contents of the buffer register has the folleowing meaning:

Bit (0): Yot used (= 0)
Bit (1): Parity crror
Bit (2:11): Not used (= 0)

Bit (12:23): Converted analog value (A/D value)

Converted snalog value is given as o signed integer where the numerical va-
lue 2048 correcponds to a full scale analog input signal.

Perity error = 1 if en overlead condition has been present during the pre-
ceding enalez input operation. '

When en overload conditicn occurs, it may not be possidle to achieve valid
A/D values within the follewing 50 milliseconds. Due to this a 50-millisecond
timer in the device is started as soon as an overload is detected. This time
interval is terminated by en interrupt signel, indicating that the device is
svailable for valid aralog input operations.
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The ANALOG INPUT UNIT accomplishes the connection between the RC LOOO DATA
PROCESSING EQUIRMIT and the process parameters represented by analog volt-
eges from differcnt kinds of transducers.
It includes the following types of equipment, the scope of which is defined
in the relevent configuration-description: '
' Analog Input Controller end A/D-Converter, AIC 401

Multiplexcr Address Decoder, MAD LO1
/ Multigain Amplifier, AMP 402

Analog Multiplexer, MPA k01

2. OVERALL SPECIFICATIONS FOR ANALOG INPUT UNIT
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Max, Kurber of Anaslog Input
Channels vithin one Analog

Input Unit: C 102k

Type of Input Channels: Voltege, differential

Input Impedance: Differentisl mode: min. 10,000 lohms
Coxmon mode: min. 10,000 Mohms

Input Current: Differcntial mode: max. 0.5 na
Comzon mode: max. 1.0 nA

Common }Mode Rejaction
Ratio at 50 cps: [60 @B + 20 1cg (10/analog range {volts))]
or 110 4B, vhichever is less

vB881 | ' 3



Normzl Mode Noise Rejection:

Max. Input Voltoge with specified
Conmon Mode Rejcction

(ref. to system ground):

Overvoltage Protection for
max. 220 V mms.:

o /

Max. Nuzber of Anslog Input
Ranges:

Range Identificetion:
Connection to RC 4000, CPU:

1/0 Cozzends used for Data-
Transfer:

Forrat of Control Information:

(Control cormand)

1

-

One low-pass filter per ihput channel re-
quircd for input ranges of +1 volt cr
lower.

For detailed specification, see separate

specificaticn sheet.

+13.5 volts, peak (either side)

2 fuses and
I gdiodes per channel

b within +10 volts full scale thru +10 mV
full scale (must be selected by the cus-

tomer in due time)

Renge address No. O thru 3, where 0 iden-

tiffes lowest range and 3 highest renge.

via low-speed Data Channel (I/0- instrue-
tion with predetermined device eddress)

Control: Range and Channel szddress

Sense: Status and converted enalog signal

1 byte transferred from selected W-rezis-
ter, bit 12:23. Integer given by:

ax1024 + », where

g = range No. (0 thru 3
1023)

b =& chonnel address thru



Format of Status/Data Infor-
mation:

(Sense command)

Tige-Interval from Control

Comaand to end of A/D Conversion:

A/D Converter Type:

Format of Converted Analog Value:

Scele Factor:

Overall Accuroey at a
99.9 per cent Confidence Level,
and at 25 deg. C:

Max. Temperature Coefficient:

L, S D { FN I R
SR MY VS Ve e e

Ambient Alr:

1 word transferred to selected W-register
bit 0:23 :

Bit 0=0

Bit 1 = Pority Error (emplifier overloed)
Bit 2:11 = O

Bit 12:23 = Converted anclog value

[130 + 5/enalog range (volts)]
microceconds for as well unipolar es bi-

polar signals.
Succeseive approximation

12-bit binary, negative values given as

2-complcnents

+2048 corresponds to + full scale sigrals
of selected analogz input range.

+0.15 per cent of full scale or |
+20 nicrovolts ref. to input, vhichever

is greater +1 least significent bit

(+1.5 microvolt ref. to input +30 TI7)
per deg. C.

18V -
+12 VIX
-6 VvV IC
+24 Vv IC
-2h v I

N

ner ocent

wn

per cent

per cent

I+ t+ 1+ 1+
N oW

per cent

per cent

1+
N

Temperature: O to 45 deg. C
Relative llumidity: 30 to 70 per cent
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L 146CAY H 13
002 “ 164 Y 39 | pcaos K41
002 16-3 X 40
A \V d
«1460AW Y A 10BUS(20)
L 1460AX hod 14
002 7 16DI nY 4 | DC405 |A3
002 16-2 had 54
_1460AY Y A 10BUS(21)
(ﬁmscvxz b 14
16C6 AV 6 | pc4os |88
002 16-5 al 7
v -G
\_14608A n_108US(22)
£ 144088 X 14
002 “ 16B8 nVv 10 | pcaos (€O
002 _ 167 A g
\ 1460BC__ VY A 10BUS(23)
L 14608D b 14
002 7 16A10 AV 121 bpc4os D14
002 16-9 b 13
U—— Y
« 14608BE N 10Enable
{ 14608F X 14
Clhasisge a v 16 | pcaos |Ei5
{4613 R 7
C460BH VY A i0Address
{ 146037 o 14
Cssisn Y 18 | DC405 fF29
TR 28 o
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{ 14603L hat 14
Chasisk A Y 31§ pcaos G0
L A 324
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AN L Mg
? V)
RC4000 fnput from Low Speed Bus  AIC401
V12093

Logic Diagram
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007 4L20  Overlogd B 97 DB404 539 logus(t) [ 1360C
005 _ 6814 GiIOBUSIAIC 28 ] P 1as0D 2
AY  1461C 3
s M 14610 3
009 __X10-27 ADC Dota(0) 35 e 8 141 DB405 ~ v N
. 3o § 404 \.1 L E40 1 F33 _ o OBUSII2)__ y  1461AC,
3 39 D ¥ 1461AD3
(7] 38 AV 13-10
" 13-1]
009  X10-28  ADCData(i) 16 B4 10BUS(13) ¥ A 1461AE,
by -3 i 1461AF 7
” ) PN
X 13-13
009 X10-29  ADC Data(2) 14 D] 10BUS(14) ¥ A 1461AH,
-2 1461A0 0
i AY  13-16
/ 13-17
009 X10-30 __ ADC Data(3) 15 c6 0BUS(15) Y A 1461AK,
s { 1461AL¢
nY  13-18
e 13-28
009 X10-31 ___ ADC Data(4) 13 B8 10BUS(16) ¥ Q 146 1AM,
L 7 1461AND
. AY 1331
N 13-32
009 X10-32___ADC Data(5) 12 A10 0BUS(17) ¥ A 1461AP,
9 o ol MélARz
‘ AY 1333
H 13-34
005 8814 Gi10BUSFAIC 7] v}
16
DB405
009 X10-33 _ ADC Dgta(é) 1 F33 0BUS(18) »  1461AS .
T K 1as1a12
AY 13-37
n 13-38
009 X10-34  ADC Data(7) 16 £4 10BUS(19) Y iy 1461AU,
3 L, -3 )é Mé'lsz
Q n 13-39
N b 13-40
009 X10-35 _ ADC Data(8) 14 D1 0BUS(20) ¥ A 146140,
o -2 W asia
¢ AY 144
$ bt 14-5
T 009 X10-36__ ADC Dota(9) 15 6 10BUS2) Yy 1461AY,
> y -5 K 1461872
A AY  14-6
M 14-7
. £ 009 X10-37  ADC Dato(10) 13 BS 10BUS(27) JQ 14618
0 -7 146188 »
[:\ ~ AV a0 0
Q b2 14-11
O 009 X10-38__ADC Dato(11) 12 A10 108Us23) V 4 14418C,
-9 ] H 146D
- 1 AY 1412
< X 14-13
g 005 _ 8812 Gil0BUSFAIC 7] v
8 16
007 5-2 Power OK 27 Tosaos << 10Connected 146087,
2 005  8C26 AIC Addr &10Address 28 L, -38 ) W 14600
& AY  14618P2
3 16 K 146188 >
& 005 _4Bl4 AIC Reod 29[ | DB404 H40 10Ready Y A 14408S 3
005 _ 8C26 AIC Addr &10Address 30 = W 1460BT 2
AVY  anesy
i }{ 145181
005 7F36 AIC Interrupt 26 DB404 137 . DEV Interupt \Y N 1450;’;1\.};\;
2 L -36 i M asoavs
AY__ 1y

¥ 1461C\p
D v ¢

RC4000 Output to Low Speed Bus, A1C401 AIC 002

V12850 Logic Diagram
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OZAM70 e (AP0 Fe.f. V11866

2110701A

300470AA)

007
005

RC4000

V12249

314604 B 10 BUS(0) LiolA ¢
S 14608 N 14618 ¢
§ 1400t Y 10 BUS(E) PRI
< 1460F W K T461F >
L 140H A Y 10O BUS(3) MDD
60 N 4617 >
1460k VY 1O 8US(4) 461K %
{_14s0L . D
{ 1460M Vv 10 BUS(5) TA6IM 3
$_1460N 3 461N
L 1a60P Vo 10 BUS(6) 1461p 3
{14608 b 1461R
{14605 A Y 10 BUS(?) 146158
{ ras0r X 4617 3
{_1460U VY 1O BUS(8) 1460 >
oy X 1461V 3
{ as0w_ AV 1O BUS(9) 1461w
{_1460X WA 461X 3
{_1460BW VY p 146180 3
{_1a608X M 14618V 3
{ 14608Y n 14618V
{ 146087 K 1461BX
T 1460CA YV A 1461BY 3
{ _1460c8 o 146187 »
L 1460cC A VY T461CA
L 1460CD N 1461CB__ 3
L 1460CE M A 1461CC_ 3
{ 1460CF M 1461CD_
{ _1460CH A VY 1461CE 3
L 1440CJ 1461CF 3
{_1460ck YV A 1461CH__
{woct . K 1461C) 3
{woemna v 1461CK__
{1460cN K 1461CL__»
S lacoce Y 1461CM_
S 14e0cR M 1461CN '<‘
$_1460cs AV 1461CP
' d A Y
$_1460cT B 1461CR__¢
{_140cy V¥ 1461CS_}
{ 1s0cv A 1461CT 3
4 V ~
15
4F40 Timer 29| ToBa0s | H40
8313 Gi IOBUFAIC 30 41
«___1460CW oV 1461CW__, 21008 aG _| 21018
{1460CX ov 1461CX__ > T 200c ac ] 2w1c ¢
L 1460CY oV 1461CY ) >: 21028 | X< 21038 ¢
{ 14s0C7 oV 1461CZ_ 3 . zi0a¢ AG | 2103C
L 1460DA Chassis 1461DA 21048 AG | 21058
{ 146008 Chassis 146108 >: 2104C | AG _|  2105C
4 N {21068 AG 21078 3
;’ 2106C | AG _ | 2107C ‘<
21088 AG 21098
A e e
>—:2108C AG _| 2100C ¢
ylasemm [ ov 21108 AG I oniB ¢
S 166NN | ov 2110C AG I 21icC
$ldeepp Y >: 21128 | AG 21_1.33_<<
S 1466RR | ov $2112¢ AG ANECHED,
§ 146655 | Chassis $—21148 AG 21158 ¢
S—1de61T | Chassis S2ni4c AG _f  211sC ¢
AG=Analog ground pos. X5-17
Bus Wiring & Power Wiring Connector’s

AIC401

A!C008



201170HC 201170 He. 201152 Y FL. V12092

201170UFL

X10

ADC Daiy (0)

ADC Dota (1)

ADC Data (2)

ADC Date (3)

ADC Data {4)

ADC Data (5)

ADC Data (6)

ADC Data (7)

ADC Data (8)

ADC Data (9)

ADC Data (10)

ADC Data {11)

ADC Busy

Buffer output

006 8D29 -, Start ADC 20 27
003 _5C4 22 28
003 _9Dl¢ 21 29
003 __¥f)o 20 130
003 __9F14 19 31
2100A Analog input 3 32
2101A Analog input 4 33
2102A Analog input 5 34
2103A Analog input o) 35
2104A Analog input 7 36
2105A Anclog input 8 37
2106A Analog input 9 38
2107A Analog input 10
2108A Analog input 1
2109A Analog input 12
2110A Analog input 13
2111A Analog input 14
2112A Analog input 15
2113A Analog input 16
2114A Analog input 17
2115A Analog input 18 25
24
23 . 39
X5
35
X1, X2, X3, X4, X5, X6, X7, X8, X9 and X10 are the
card positiones for the Raytheon analog to
digital converter MADC12
RC 4000 Connection between ADC and Interface Logic ,A1C401
V12861

Logic Diagram

AICO09
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EB402
+Vr
> '
Tt D
+Vr FB402
v

CIRCUIT DESCRIPTION

This comparator is designed to give a "zero" or a "one" if a
voltage is greater or smaller than a predetermined value. The
circuit can discriminate voltage from +0,15 volt to +20 volt.
The discrimination worst case error of the comparator is

1,5 volt. This error can be reduced to 0,15V if potentiometers

are placed in serie with the ref. voltages,

SPECIFICATIONS

R6//R7 R2//R3
R8//R9 = R4//R5 = Rv

I
v}
o

Rt _ Vin
Eg====\__.7£§£

Rt
Rl = 0.5 X ——



The discrimination error is:

Rt Rt
vVerror = vref o 0,4 —

temp range (20-50) °c.

Hysteresis much lower than the error.

+ Vref can be adjusted by potentiometers.

The error is now reduced to:

Rt

Verror = 0,1 R

it is a temperature error caused by change in temperature from
20 - 50 %

+ Vref is controlled by a double voltage regulator with low
drift.

Rl , Rt and Rv should be low drift metalfilm resistors.

temp range (20—50)°C.
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SA422

CIRCUIT DESCRIPTION

- —— e — ——— — —— T ——— 7

The only purpose for this card is to connect pin 14 to pin 18.
It is only used in connection with AIC401 and AIC402.

In AIC401/402 "normal" operation this card is used.
It can be replaced by a "testboard" in the test mode.




RCLM400 DATA SHEET | RCSL: 31-D69

pp.: 1:1
. November 1971

SA423

SA423

CIRCUIT DESCRIPTION

This card is a "testboard" and can only be used in connection
with AIC401 and AIC402.

When the AIC "normal" card is replaced with the "testboard"

a one generator is coupled to pin 18.




Circuit A

14 2 i & 1, 18

oV Circuit B

-[ ]&

POWER REQUIREMENT
+5V PIN22 | O mA
oV PIN21 |
POWER DISSIPATION 0

1511’MOGK 18U HouM 18(13 How.

191170UFL

RCLM400 1 SA422 RC0O834-4

- V22341 PCBA Circuit Diagram




+5V Circuit A

R1

1k5

. 1 > 18
X
X
L ov Circuit B
_ T 1. 20
il
%
POWER REQUIREMENT
+5V PIN 22 4 mA
oV PIN 21 |
POWER DISSIPATION 20 mW
pv4
O
O
=
=
-}
L
o
o
~
o
1 SA423 RC0834~5

V22342 PCBA Circuit Diagram




o~y

RCO945-1/

~o-
PRILCR) g 41024 _H_
‘ AGL
nzZz A9-
20 | Ast
nzz oozkd o1z G+
o) L] ot
faa
soryNeX
! A
MEBLY  NOILVAISSIG MIMOd
091 7 NId Ao~ _“ EAED
T NId A0 Y vy 6¥ 84 L] ggaze
Il 127 Nid AC+ A
OvE e ALY
SINIWIAINGTY 4304 00Z 519
4dot A0Z¢ Gy yLY
) 614
70
1y 002 Azt
- ey chy
5 zol EAED
P+ , + 88AZ8
. Z1 NOLZZZ 1a
50 ¥ m@, T 1 el el d
. NOOYZ NOOY £ Y L06ZNZ 4
6 12l Lo
' NOL /2L 341 101
L1y oLy
4do! 0ce 4 £y 9y 2 A1+
vun_n 81y
- - - >
¥ HN2I1D
ZYOZLA #7277 242193 vI0 0Pl W 00180  iSn 0ZEOVO

FB402

RCLMA400

ircuit Diagram

.

PCBA C

V12862



Specification Sheet_(Preliminary) RC_4000_Input/Output_Modules

DU WD D I O B R D s D B ED U P WS P W D W - D @ an - G €0 6w .- -

MULTIPLEXER-ADDRESS DECODER, MADUO1, AND CHASSIS, CHSLO1

= = = 23X IR X

Multiplexer-Address Decoder, MAD4O!, 18 & decoder module covering up to 6k
analog input sddresses.

It contains & fixed decoding of the 4 most significant bits and a x-y decod-
ing of the 6 least significant bits of the 10-bit multiplexer address.

The fixed decoding defines the selection number (O through 15) for the Multi-
pPlexer-Address Decoder and so for the relevant Si-channel group of imputs.
The x~y decoding defines the input channel to be selected within the Oi-chan-
nel group.

Further MADUO1 contains & 1 out of 4 decoding of 2 edditional bits for com-
trol of gain-selecticn in Multigain Ampiifier, AMPLOI.

 MAD4O1 1s placed in chaseis CHSWO! tcgether with Multigain Amplifier, AMPLO1,
and Analog Multiplexer, MPALO1.

MAD401 modules are connected together and to the AICLO! unit as well by means

of & one-way sub-busline system for which the sigiala gare gensreted 4n the
AIC-unit.

Control Buslinee

(frea AIC): 10-bit binary multiplexer address
2-bit binary gain eddrees
1-bit pultiplexer ‘'enable’

Multiplexsr Control
Output: 8 y-wires (octal selection)
8 x-wires (unit selecticn)

Multigaln Ampliifier Come
trol Cutput: b gain salecticn cutputs
| sxplifier recet oulzut



Logic Levels for
Input/Output Signals:

Dimensions:

Supply Power:

Ambient Air:

- Weight:

Cr -1 X34

Max. Number of Analcg
Process Input Modules:

Dimensions:

Weight:

VaLT7

TTL levels

Height: 177 mm
Width: L8 mm
Depth: U450 mm

+5 V 45 per cent, 215 mA

Temperature: O to 45 degrees C
Relative Humidity: 30 to 70 per cent

0.5 kg

2 MAD4O1 + 2 AMPLOI + 8 MPALOY
Height: 177 ma
width: 485 mm

Depth: 592 mm

12.5 kg
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ANALOG MULTIFLEXER, MPALOT

et R B e ettt e = iR Sty AR S

Analog Multiploxer, MPALO1, is & 16-chamnel, differential, solid-
state multipleer module for low- and high-level analog signals.
It can be placed in chessis CHSWO! together with multigain-empli-
fier, AMPLOT, snd Multiplexer-Address Decoder, MADMOI. Up to b
MPALOT cen be used for each AMPLO1 and MAD4O1.

Multiplexing of high/low-level DC-signals in industrial process

control.

Specifications:

MPALOI ¢

Number of Channels: 16, differentiel
Max. '°'On‘’'-Resistance: 1200 ohms (each side)

Max. Input Voltage Range: + 15 V (either side)

Max. Differentisl Cffset
Voltage: 10 micro Vv

Max. Leakage Current: 5 nA

Feult (Overvoltage)
Protection: 2 fuses per channel

Control Inputs
(Channel Selection): 8 X-inputs for unit selection (TTL)
2 Y-inputs for cctal selection (TTL)

RCSL: 51-VB418 June 1969/NTP



Dimensions:

Supply Power:

Ambient Air:

Weight:

VB418

Height: 177 mm
Width: 24
Depth: 450 mm

2 per cent, 55 mA

+2h Vv +
+ 5V + 5 per cent, 65 mA
- 24 V + 2 per cent, 25 mA

Temperature: O to 45 degrees C
Reletive Humidity: 30 to 70 per cent

0.5 kg
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Specification fheet (Prelimirary) RC 4000 Input/Output Modules

MULTIGAIN AMPLIFIER AMF LO2

1.  MAIN CHARACTERISTICS

e S i e e S M o et =y - A " - " " - - G S - - e ot - — " - 0 -~ . o % - - - "

Multigein Amplifier, AMP 402, is & differential DC amplifier equipped with
logical inputs for external gain selection.

It can be placed in chassis CHS 401 together with Multiplexer Address De-
coder, MAD 401, and Analog Multiplexer, MPA LO1.

2.  APPLICATIONS

e et e oo 4 -~ —— o~ — - . . A S - -~ — " - " Y - — = -~ — o

Selective emplification of DC signals in industrial prroceés control.

3.  SPECIFICATIONS

- -t =t = = -~ —— o ——- —— — ——— - — - ~- - ———— - - 5 - — - - - ——— -

Input Impedance: Differentisl mode: min. 10,000 Mohms
Common mode: min. 10,000 Mohms

Max., Input Voltage Range: +13.5 V (either side)

Differential Irput Current: Max. 0.5 ‘n.A

CM - Input Current: Max, 1 nA

Output Impedance: Mex. 0.1 ohm

RCSL: 51-VES82 May 1970/VTP



Qutyput Vél‘tage lange:
OQutput Current:
Capacitive Load:

CGains:
Accuracy at 25 degrees C:
Temperature Drift:

Common Mode Rejection
Ratio at 50 cps:

Settling Time (to within
0.01 per cent of finel value):

Control Input:

Dimensions:

Supply Volteges:

Power Supply Rejection:

Ambient Air:

Weight:

vB882

+10 ¥ (single-ended)
¥Max., 50 nF

Totelly & within 1 through 1000
{e.z.: 1, 10, 50, 500)

+0.025 per cent of full scale or +10 micro V
whichever is greater (ref. to input)

Mox. (+1.5 micro V ref. to input +30 ppm) per
degree C

[60 aB + 20 log (gain)] or 110 4B,
whichever 18 less.

(100 + 0.5=gain) microseconds (bipolar sig-
nels)

4 gain selection inputs (TTL levels)
1 smplifier reset input (TTL level)

Height: 177 mm
Width: 48 mm
Depth: 450 m

+5 V +5 per cent, 15 mA

+24 V +2 per cent, 400 mA {rirst 30 seconds),
80 mA continuous

-2k Vv +2 per cent, 400 mA (first 30 seconds) ,
80 mA continuous

Min. 90 dB (V/V), ref. to output

Temperature: O to 45 degrees C
Relative Humidity: 30 to 70 per cent

0.7 kg

>
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FLILO2 15 o module equipped vith 16 symsetricel, low-pass fiitaru. Up to B

sredl;

FLTHOZ wodudes can be placed in chnssis, CHShos.
FLTEO2 is used where suppression of differentislemode nolse st line frequen-

Y

ey or higher fretuencies ig necesssry. One filter is used per snzlog input

bl

chonnel to ensure a high scenning rate.

Spcc1flcationq.

FLTLO2:

€ vt we oy

Number of Filters: 16

Filter Type: Syrmetrical 2nd order R-C filter with ree-

sistive input and caposciiive cutout.

Resistence Velue (emch side): 3.3 Kohm +5 per cent

Condenser Value: L,7 uF + 10 per cent, max. 63 V (metalized
polyesrbonate)
Attenuation at 50 Hz: Lo dB, increzsing 40 dB per decade for in-

creasing freQuency.
Dimensions: ‘ Height: 178 mm
width: 24 mm

Depth: U450 mm

Anbient Alr: Temperature: O to 45 degrees C
Relative humidity: 30 to 70 per cent

Weight: 0.5 kg

RCSL: 51-VES11 March 1970/VTP



CHSL05

AT aw - 00wt

Vaw. Nunber of Filter
Modules:

Dimensions:

Welght:

VR811

8 FLTL02
Height: 178 mm
Width: 48B3 mm

Depth: 592

12.0 kg
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TPS Ba is a singel power supply consisting of one regulator unit.,

TPS 8b is a double power supply consisting of two regulator units as shown

== i L 24V } o
in the diagram, 11 0ad max =900 mA from each unityor 350 m (20-247V)
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. RESISTANCE-BRIDGES, RBGLO1

TS SETS ST EESSEEIESRES

RBGLO1 is a module equipped with 16 identical precision resistance-brid-
ges and an integrated dc-reference-voltage regulator. Up to 8 RGBLO! mo-
dules can be placed in chassis CHSLO3 together with one powersupply POW
kio.

RBGLO1 ¢

Resistance-to-Voltege conversion where the transducer is a resistasnce
(e.g. a Platinthermometer with 100 ohm/at O degree centigrade).
Comnection 18 performed with 3 wires for cable resistance campensation.

Specifications:
RBG4O1 :
Number of Inputs: - 16
_ Resistance Value: 2 x 16Koim, 0,02 per cent
. 1 x 100 om, + 0,1 per cent

Input Terminal Connection: J-wire for ceble reasistance compensation

10 Rin 1
’ Output Voltage: Eout = eecucoeea ———- - —am—-

16000 + Rin 16,1

16000 % (16.1x Eut ¥1)
Q- = — where Rin is the absolute value of the trans-
L o - )bl x Eon? :

nitter-registance.
Cutput Voltage Renge: Eout = 0 = 150 nV, corresponding to tranemit-
ter-resistance velues fram sbout 100 ohme to
n "
Rl = Ié;lfilfl,_i;glfi 350 ohme.
. lbo«?(gryikrd

“' T : 2\
Ry = RDQX+F¥1)%&MF &
P oTThe 1877 aed

b L
O NN
oyowyo v n

b

RCSL: 51-VB411 June 1969/HAD
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Accuracy, using 3-wire
Connection and with a Cable
Resistance of less than 10
ohme per wire:

Supply Power:

Ambient Air:

Dimensions:

q

Weight:

i

VBY1 1

Better than 0.25 per cent of reading.
+ 20V de, 30mA

Temperature: 0 - 45 degrees C
Relative Humidity: 30 to 70 Per cent

Height: 177 mm
Width: 24 mm

Depth: 450 mm

0.5 kg
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Specification Sheet (Preliminary) RC_4000_Input/output Modules
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BUSLII'E CONVERTFR, V401 JARD CHASSIS, CHshol

STEREDER IR $NR AT TR FUTH W VRS E SRS M A ETR IREA O AR T N IR BRI SR

The Busline Converter, BCVHOl is an sdapter between the RC 4000 Low-Speed
Date Channel and the sub-buslines of the CHS4OL chassis in which up to 16
rlug-in terminsl units for process input/outputs cen be placed. Thus the
BCVAO1 can be shared smong 16 digital process I/O-terminal units.

- n o e > o o 2 -

- ane ot -

Connection to RC 400O: Low-Speed Data Channel (LDC)

Conversion of Busline Signals: All conf.rol end dats buslines are conver-
ted from LDC levels to sub-busline levels

and vice versa,

Nunber of Convertéd Interrupt
Signals (Levels): - Mex. 2

Dimensions: Height: 355 mm
Width: L8 mn
Depth: 450 mm

Supply Power: + 5V + 5 per cent, 1500 mA
+ 12V + 5 per cent, 200 mA
- 6V + 5 percent, 500 mA

Anbient Air: Temperature: O to 45 degrees C

Relative Humidity: 30 to 70 per cent

Weight: 1.4 kg

RCSL: 5i-VBMTT June 1969/VTP



Specifications (cont'd):

Tt i o o " 1 . " ——
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Max. Number of Digitel Process
1/0 Hodules (besides 1 BCVLO1): 16

Service Connector: 1 (at the rear of the chassis)
Dimensions: Height: 355 mm
Width: 483 mm

Depth: 592 nm

Weight: 21.0 kg

VBUTT




RCSL =~ 51:VB 854 APRIL 1970 /VTP

SUBBUSLINE IN CHS 404 CONNECTED TO RC 4C00 LOW SPEED BUS VIA BCY 401

.
—

SIGNAL - AND SUPPLY POWER- ALLOCATICH:

UPPER CONNECTOR, ULTRA CONTINENTAL,

LC./ER CONNECTOR, ULTRA CONTINENTAL,

6P55600 DDA = 4O 4277400 DDAQ - 40
PINL | _SIGNAL PIN | SIGNAL piny | SIGNAL PIN | SIGNAL
1| SHIELD A | SHIELD 1 oV A | ov
2 | SHIELD 5| SHIELD 2 IO CONN B | 10 CONN,
3 | +5V supPLY C | +5vsuppLy 13 oV c | ov
4 | -6V SUPPLY D_| -6V SUPPLY |4 1O READY D | 10 READY
5 | 412V SUPPLY | E | +12V SuPPLY |5 oV E | ov
6 INTERCONN__|F__ | INTERCONN, |6 INTERRUPT A | F | INTERRUPT A
7 | INTERCONN. |H | INTERCONN, |7 oV H | ov |
8 | NOT USED J | NOT USED 8 INTERRUPT B | J | [INTERRUPT B
9 1 ov K_|ov 9 oV K_|_ov
10 | 10 BUS (0) L | 10.8US (0) 10 | 108US(12) | L | 108US{12)
11| oV M | ov 1| ooy M| oV
12| 10 8US (1) N__{ 1O BUS (1) 12 1 10805 (13) | N| 10 8US (13)
13 | ov P__|ov 13 1 ov P_| ov
14_| 10 BUS(2) R__| 10.8US (2) 12 | 10BUS(14) | R | 10 RUS (14)
15 | oV s__|ov 15| oV s | ov
16_| 10 BUS (3) T__| 10 BUS (3) 6 | 10o8us(5) | T | _1080US(15)
17 | 0V U_|ov 17 ov u_| ov
18 | 10 BUS (4) V| 10 8US (4) 18 | 108US(16) |V | 1O BUS (16)
19 | ov w | ov 1° | ov w | ov
20 | 10 BUS (5) X | 108Us (5) 20 | 108US (17) | X | 10 BUS (17)
21| ov Yy |ov 21 | ov Y | ov
22 | 10 BUS (6) Z 1 10 8US (&) 22 1 josusge) Lz | 10 8US (18)
23 | ov AA L OV 22 | oy AAl_OV
24 | 10 BUS (7) AB | 10 BUS (7) 2+ | 108BUS(19) | AB| 108US (19)
25 | ov AC | oV 25 | ov AC| ov
26 | 10 BUS (3) AD | 10 BUS (8) 25 | 108US (20) | AD| 10O 8US (20)
27 | ov AE | ov 27 | ov AE| ov
28 | 10 BUS (9) AF | 10 8US (9) 25 | 1038us 1) | AF| 10 8US (21)
29 | ov AH | oV 20 | ov AH| ov
30 | 10 8US (10) AJ | 108US (10)  [20 | 1o8us(22) | AJl 1O aus (22)
31 | ov AK | oV 31 | oV AK] oV
32 | 10BUS (11) AL | 1038uUs (11) |22 | 10BUS (23) | ALL 10 3US (23)
33 | ov AM| oV 133 | NOTUSED AM|  NOT USED
34 | 10 ENABLE AN| IO ENABLE |34 | INTERCONN, | AN INTERCONN. |
35 | ov AP | ov 35 | INTERCONN.| AP| INTERCONN
36_| 10 ADDRESS AR | 10 ADDRESS {35 | +12v SUPPLY | AR| +12V SuppLY
37 | ov AS | ov 27 | -6V SUPPLY | AS| -6V SUPLY
38 | IOACTIVATE | AT | IO ACTIVATE {25 | 45V SUPPLY. | AT| +5v SU2PLY
39 | ov AU | oV ze | SHIELD AU|__SHIELD
40 | 10 7eansER  f AV ] 1O TRANSFER 1«0 | SHIELD Avl SHIFLD

NOTE: ALL LOGIC SIGNALS ARE IN LOW

EPRESENTATION.,




Device no and interrupt plug for 'e) /HOLES RC0930 FOR ELCO CONNECTOR
process input /output units in 3P56640DD22-22 ZE
CHS404, connected to A-1 @é:] O}
RC4000 [ow speed bus ) INTERRUPT C
via BCV401. B-2 | 1|1
C-3 01
' INTERRUPT A
D-4 | ]| J
-5 | @ ]| 0
INTERRUPT B
F-6 | @_J] 1 |
| s——
H7 @101 | 10810 pus 10)
J-8 ]| o0
k-9 | @] 11
64-10 BUS (11)
=10 | ]| o
M-11 | ]|
 32-10 BUS (12)
N-12 | ]| 0
P-13 | @ ]| 1
16-10 BUS (13)
R-14 | @ _J] o0
s-15 | @]} 1
8-10 BUS (14)
T-16 | C@_J}o
u-17 | |
4-10 BUS (15)
V-18 1 @1} o
-19 | @I 1
W-1 1 2-10 BUS (16)
X-20 o
v-21 | @]
1-10 BUS (17)
z-22 | ]| 0|
o

RIVET ALLOCATION: FOR INTERRUPTS: "1" -Position for Selected Interrupt

"0" -Position for not Selected laterrupts

FOR DEVICE ADDR: "1" -Position for effective Binary Figure
"0" -Position for non effective Binary
' Figure
(EXAMPLE:Device Address 87 gives rivets in J-8,K-9,
N-12,P-13,T-16, U-17, W-19, Y-21, as 87=0x128+1»64+
0x32+1x16+0x8+1 x4+1x2+1x]1
Interrupt B selected gives Rivets in A-1,C-3, F-6)

RCSL: 51-VB880 Maj 1970 /VTP

1/0 DEVICE ADDRESS PLUG FOR:_

RC4000 INSTALATION: -~~~
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Specification Sneet (Preliminary) RC 4000 Input/Cutput Modiles

2 " > 7 e 2o > oo g o 18 e W D eh e 0 e £ s ot e o e o s e > s s 0 ot o n e e o s e o s et 8 e

DIGITAL SFNSE TERMINALS, DSTLO1 THRU Lok

WIEES 8 DYTE PR SR BN I TR g Y 3 R SRS Y R EIRE SRR IS

Digital Sense Tarminals, DST4O01 thru kO, sre 2k-bit, unbuffered digi-
tal input units for KC LOOO.

These are pleced in chassis CHSkOM and mre connected to the Low-Speed
Data Chsnnel vis Busline Converter, BCVLOL.

Data trensfer to the W-register takes pluce by mesns of a Sense-coumand
as determined by the process program In progress.

If input chenges during execution of the Sense-command the dasta bit in
question may be invalid.

Application: Alarm contsct-sensing in industrial

s e s 2 s 0 e at o e

process control.

Specificetions:

DSTho1/402:

Selection: I/0 instruction with predetermined de-
vice address

Number of Digitel Inputs: 2k

Type of Input: 2-wire, contact-closure per input.

For DST4O1: closed contect = 1

For DSTLO2: open contact = 1
(referred to W-register)

Max. Ceble Resistance:
(Closed Contect) 250 ohms par pair

Min. Cable Reslstance:

(0pen Contact) 50 Kohm per peir
Max. Contact Load: 18 v, 6nA
Type of Contact: Floating

RCSL: 51-VRi2e June 1969/VIP



Dimensions: Helght: 359 mm
Width: 2k mm
Depth: 450 mm
Supply Power: + 5V + 5 per cent, 1300 mA
+ 12 V + 5 per cent, 110 mA
- 6V + 5 per cent, 270 wA
Ambient Alr: Temperature: O to 45 degrees C

Reletive Humidity: 30 to 70 per cent

Weight: 1.2 kg

DSTHO3/kok:

Selection: I/0 instruction with predetermined device
address

Number of Digitsl Inputs: 2k

Type of Input: 2-wire current input from external source.
For DSTh03: O mA = 1
For DST4O4: no current = 1

(referred to W-register)

Input Signal, nominal: 40 mA + 10 per cent / O mA at mex. 1.4 v

Input Signal, max.: 50 mA at max. 1.4 V

Input Circuits: Ge-As light-emitting diodes + phototran-

sistors ensuring galvanic isolation

Dimensions: Height: 355 mm
Width: 2l mm
Depth: 450 mm

Supply Power: + 5V + 5 per cent, 1300 mA
+ 12 V + 5 per cent, 110 mA
- 6V + 5percent, 270mA

o i, AR



Ambient Alr: Tesspergture: 0 to 45 degrees C
Relstive Humidity: 30 to 70 per cent

Welght: 1.2 kg

VB422




RCSL: 51-yELa3
Author: V. Toft Pedarsen
Edited: July 1969

EC kOO0 PERIPHERAL DEVICES
DSTh01, Lo2, L03 AND LOM DIGITAL SEISE TERAIHAL

PRELIMIRAR! SPECIFICATICHS

ABSTRACT:
This report describes the logic structure of the Diglital

Sense Terminal, DST4O1, 402, 403 end UCK, when ueed 4n /
connection with the RC LOOO Cemputer.

A/S REGHECLETRALEH
Falkonerallie 1
Copenhiagen F.




YMadn Chornelterlatics:

Ll R R RN R e -

The Digltel Sense Terminal is designed for collection of 24 stacic diglial

inputs from e.g. en industrial precesa.

The Digital Sense Terminal dees not include o buffer reglster, which means

that :only a momentary value of the input setting can be transferred.

The Digital Sense Terxminal is connected to the RC 4000 via the Los=Speed

Data Chamel ond 1s sddressed g o nomal deviee,

Cormrands:

L R R RO

The incientary value of the 2b inputs can be transferred to the selected vor-

k¥ing register by n Sense ccuauand.

Modifications of the Sense comuand will be ignored as well as the ccamands
Read, Write cnd Control.

Interrupt:

Lo T e o -t

The Digital Sense Termincl will not generate any interrupt signals.

vBLES
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Specification Shect (Preliminacy) RC 4000 Imput/Cutput Medules

INTERRUPT EXPARDER IXPhor THRU Lob

Interrupt expander IXPLO1 thiu LO4 sre 2lhochannel buffered digitsl in-
put units which are equipped with a logical output to be ccanected
elther to one of the interrupt-level imputs of RC Loo0 or +to one of
the inputs of Interrupt Expander 1¥PLO6,

The interrupt-output change states if an input pulse is applied to
one or more of the 24 inputs.

All interrupt expander types cen be placed in chassiz CHSkOL and are
coanscted to the Low-Speed Data Channel vie Busline Converter BCVLO1.
Similar to the PITEO1 thru 4Ot date trensfer of the contente of the
oli-bit buffer register to the W-register takes place by means of a
Sense coammand as determined by the program in progress (e.g. an inter-
rupt response program).

When & transfer has been exscuted the buffer register and the interrupt-
output &8 well 1s cleared.

éEEliE?Ei??i High priority slamm contact input,

keyboard input, or low-speed counting
in industrial process control. '

Specifications:

Ixphot /ho2:

Selection: . I/0 instruction with predetermined de-
vice address

Number of Inputs: 2

Type of Input: | 2-wire contactclosure per input

For IXPLO1: closzed coutect =1
For IXPLO2: open contact =1
(referred to W-register)

RCSL: 51-VBUZ2I June 1969/VIP



Max. Ceble Resistance
(closed contact):

Min. Ceble Resistence

(open contact):
Ma.x; Contact Load:
Type of Contact:

Minimm Pulee Duration:

Number of Outputs:
Type of Output (Interrupt):

Dimensions:

Supply Power:

Aubient Air:

Welght:

TXP403/Lok:

- > -

Selection:

Ruber of Inputs:

VvBk21

jA8]
H

250 ohm per pair

50 Kolm per pair
18 Vv, 5 mA
Floating

20 ms {open contact)
10 ms (closed contect)

1 interrupt output

TTL logic levels

Height: 355 mm

Width: 24 mm

Depth: 450 mm

+ 5V 5 per cent, 1300 mA

+12 V + 5 per cent, 110 mA
- 6 V + 5 per cént, 270 mA

1+

Temperature: O to U5 degrees C
Relative Humidity: 30 to 70 per cent

1.2 ks

1/0 instruction with predetermined device
address

2k




Type of Input:

Input Signal, nominal:
Input Signal, max.:

Input Circuits:

Minimum Input Pulse Duration:

Minimum Input Pulse Spacing:

Number of Outputs:

Type of Output (Interrupt):

Dimensions:

Supply Power:

Ambient Air:

Welght:

VBL421

.3 o

Owvire current input from external source,
For TXPLC3: LO mA = 1
For IXPLO4: no current = 1

(referred to W-reglister)
ho mA + 10 per cent / O mA at max. 1.4V
50 mA at max. 1.4V

Ga~As light-emitting
diodes + phototransistor ensuring galvenic
isolation

25 us (between 90 per cent points)
35 us (between 10 per cent points)

1 interrupt output

TTL logic levels

Height: 355 mm
Width: 2L ym
Depth: 450 mm

+ 5V + 5 per cent, 1300 mA
+12 V. + 5 per cent, 110 mA
- 6V +5 per cent, 270 wmA

Temperature: O to U5 degrees C
Relative Humidity: 30 to 70 per cent

1.2 kg



RCSL: 1=VBLE]
Author: M. Strange
Fdited: July 1969

RC 4LOOO PERIPHERAL DEVICES

IXPLO1, 402, W03 AND kOl IRTERRUPT EXPANDER

PRELIMINARY SPECIFICATIOHS

ABSTRACT:

This report describes the lcgic structure of the Interrupt
Expander IXPLO1, 402, LO3 and LO4, when used in connection
with the RC LOOO Computer.

A/S REGFECENTRALEN
Felkoneralle 1
Copennhagen T.




@g;n Charscteristics:

e v R an v oo G AN CD € € G W o W -

The Interrupt Pxpander is designed Yo attach 24k externsl interrupt signals to
s single interrupt level, 1. e. & single dit of the interrupt register (IR),
of the RC 4000.

The Interrupt [xpander includes & 24 pits bvuffer for collection 6f 24 intere
rupt signals. If one or more of these signals change to 1 a single ccaron in-

terrupt signsl will be generated to activate one of the interrupt levels of
the RC L00O.

The Interrupt Expander is commected to the RC 000 wvia the Low-Speed DATA
Channel snd is eddreassed as a norral device.

Carmmands @

T Ty

The contents of the Interrupt Expander buffer register can be trensferred to
the selected working register by a Sense coumand. After this transfer the buf-
fer register is cleared. Modifications of the Sense ccxmand will be ignored as
vell as the commands Read, Write and Control.

Interruggi

The Interrupt Expander gemerates an interrupt signal vhen st least cne bit of
the buffer register contains of 1. Between 2 Sense cormands only one iniler-
rupt signal is transferred to the interrupt register (IR) of the RC 4000, e~
ven if several externsl interrupt signals are collected in the buffer reglster.

VB481
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SPECIFICATION SHLET (Preliminary) RC 4000 INPUT/OUTPUT KODULES

INTERRUPT EXPANDER IXPLOS

R I IR I SN I UK T T IR TR A R TR T R R

Interrupt expandcr IXPLO6 is & 24-channecl buffered digitel input unit with
2L sepsrate input comnectors. It is equipped with a logical output to be
connected either to one of the interrupt-level inputs of RC 4000 or via a
separate output connector to an input of another Interrupt Expander, IXPLOG.
IXPIO6 can be placed in chassis CHSLOW snd is comnected to the Low-Speed
Data Channel via Rusline Converter , BCV4Oi. The interrupt-output chenges
state first time o logical one is applied to one of the inputs of & clea-
red IXFPLOE.

This input pulse end possible following input pulses will be stored in the
buffer register. ’
Date transfer of the contents of the 2L-bit buffer register to the W-register
tekes place by means of & Sense command as determined by the program in pro-
gress (e.g. an interrupt response program).

When a transfer has been executed the buffer register and the interrupt-

output as well is cleared.

Application: Selective interconnection of interrupt
signals from an unlimited nuxber of
RC L4000 Input/Output modules (e.g. IXPLO1

-Lob, spThOl ete.)

Specifications:
Selection: I/0 instruction with predetermined de-
vice address
Number of Inputs: 2k, one connector per input.
- Type of Input: TTL logic levels, with individual return

wvire,

RCSL: 51-VB932 July 1970/VIP




Input Cable Resictonce: nex. 2 ohms.
Input Caeble Distence: max., 5 meters.

Type of Cable: Twisted pair with shield, characteristic
impedance: 100 ohms.

Rumber of QOutputs: ) 1 interrupt output
Type of Output (Interrupt): TTL logic levels
Dimensions: Height: 355 rm

Width: 24 mm
Depth: U450 mm

Supply Power: + 5V + 5 per cent, 2000 mA
- 6V+ 5per cent, 150 mA

Mrbient Air: Temperature: 0 to 45 degrees C

Relative Humidity: 30 to 70 per cent

Welght: | 1.2 kg.

VB932



20-10-1872

Interrupt liste IXP40G
device no.: 41

ihtérrupt level: 16

Bit signalgiver device no.
00 IXP403 42

01 BCTIXP 73

02 (faic0) | (142)
03 | (aoct) (140)
04 (a0c2) (141)
05 (aochb) (11)
06 SPTIXP | 37
07 (sct20) . (143)
08 (ikt) (144)
03 (aict) (145)
10 , (ppulst) (24)
11 (ppuls2) (25)
12 (ppuls3) (26)
13 (ppuls4) (27)
14

15

16

17

18

19

20

21

22



RCSL:  51-vB883
Author: P. E. Pedersen
Edited: May 1970

RC 4000 PERIPHERAL DEVICES
IXP 406 INTERRUPT EXPANDER

Preliminary Specifications
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ABSTRACT: This report deseribes the logic structure of the Interrupt E$cpan~
der IXP 406 when used in connection with the RC 4000 Computer.

A/S REGNECENTRALEN
Felkoneralle 1
DK 2000 Copenhagen F




1.  MAIN CHARACTERISTICS

A ot e 0 e i e e o s o <~ " 5 3. ] oo 7 7 e o o e o i Th o =\ % b T . -y " o o S - > - -

The Interrupt Expsnder is designed to attach 24 external interrupt signals
to a single interrupt level, i.e. a sgsingle bit of the interrupt register
(IR), of the RC 400O.

The Interrupt Exvander includes s 24-bit buffer for collection of 2L inter-
rupt signals. The first of these signals that changes to 1 will cause the
IXP LOS to generste a single common interrupt signal.

Changing to 1 for eny other of these signsls will not generste new inter-
rupt signals to the RC L4000, but will be registered ss logical ones in'the
buffer register. The contents of the buffer register can be transferred to
the RC k00O by means of & sense command. _

The Interrupt Expender is comnected to the RC 4000 via the Low-Speed Data

Channel end is addressed as & normal device.

2.  COMMANDS

The contents of the Interrupt Expander buffer register csn be transferred
to the selected working register by a Sense command., After thie transfer
the buffer register is cleared. Modifications of the Sense command will be
ignored as well as the commands Read, Write and Control.

- - e o et —— " —— T —— ] — 1 — —— > 1 _——> > T e T A - - . ———— . 2 W -

Between two sense commands, the first of the external interrupt signals
that goes to logicsl one will let the IXP L05 generate an interrupt signal
to the RC k00O,

The following externsl interrupt signals will not cause new interrupt siz-
nals to the RC 4000, but will be registered in the buffer register =s logi-

cal ones.
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DIGITAL OUPPUT TERMINALS, DOTHOT THRU LO4

3 SO

Digital Output Terminals, DOTHO1 thru Lok, are 2U-bit, buffered digital
output units for RC L0OOO,

These are placed in chassis CHSkOL and sre connected to the Low-Speed
Deta Channel via Busline Converter, BCVEO1,

Date are trensferred from the W-register to the buffer register of an
Digital Output Terminal by means of a Write command as determined by
the process programm in progress.

The Digital Qutput Terminals are equipped with various types of output
circuitries controlled by the buffer register outputs as given by the
specifications,

DOTLO? snd LOM are not ready during the output pulse and a predetermined
time sfter the end of the pulse., For these two versions an interrupt-sig-
nel will be generated when the device becomes ready. The timing circul-
tries are common for all 2U bits,

Applicetion: Relay or alarm-lsmp driving in indus-

e e

trial process ccntrol,

§ggcif1cations :

€5 6D G 6B SR €3 BV O VB B0 O

pOTLOY thru LOL:

e o D 2 e W G2 0o £ B U6 CB €D 5O &

Selection: I/0 instruction with predetermined de-
vice sddress.

Number of Outputs: 2k

Type of Outputs for a 1

trensferred from W-register:  DOTLO1: 2-vire, static voltage output
for floating loads, 12 V (other
voltages optional), max, L.8A
totally per 2k bits,

RCSL: 51-VBh2L July 1969/vIP




Type of Uutputs for a 1
transferred from W-reglster
(cont®d):

Contact_Spec ifications:

Type:
Ratings:

Max, Current, dc:

Max, Current, pesak:

Mex, nom, lemp current (no
preheating) :

Abs, max, supply voltege:

Max. common mode voltage (LO3
and LO4 only):

Max, load inductance switched
at max, current:

Max, repetition frequency at
maX o 1ﬁductance and mex, cwrrent:
Max, repetition frequency at
max, current and non-inductive
load:

VvBU2h

DOTLO? ¢

pOTUO3 ¢

DOTLON ¢

2-wire, single pulse voltsge out-
put for floating loeds, 12 V ( o-
ther voltsges optional) mex, L,BA
totally per 24 bits,

2-wire, static contact closure cut-

put for non-flosting loads.

2-wire, single pulse contact closure
output for non-floating loads.

Isclated transistor switch

0.5 A
1.0 A

0.15 A
60 vV IC

250 V RMS

b Hy

1 Hz

100 Hz



ggaracteris‘gics H

@ e o BB 6% 0 s @R KD T 09 W0 .o e

On voltege drop at 0,5 A: O vV max,
Turn-on time: 0,02 ms tyr.
Turn-0f{ tire: 1.0 s Typ.
Pulse durstion (402 and LO4 cnly)s 1 - 1000 ms
Wait time (k02 end LOW only): 1 - 1000 ms
Dimengions: Height: 35 mm
Width: 24 mm
Depth: 450 mm
Supply Power: + §V +5 per cent, 1.3 A

+12 V +5 per cent, 1,0 A

- 6V 15 per cent, 250 mA

+12 V £ 5 per cent, (DOTkO! end 402 only),
4,8 A (other voltages
optional)

Ambient Air: Temperature O to U5 degrees C
Relative Humidity: 30 to 70 per cant

Weignht: 1.2 kg

vBl2l
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Auvthor: Ve Tolt Pedorsen

® - Edited: July 1969

RC LOOO PERIPHERAL DEVICES
DOThO1, k02, LO3 AND LO% DIGITAL OUTPUT TERMINAL

PRELIMINARY SPECIFICATICHS

‘ ABSTRACT:

This report deseribes the logic structure of the Digital
Output Terminal DOTLOV, k02, 403 end LOL, when wus2d in
comnection with the RC 4000 Computer.

P A/S REGHECENTRALCH
- Falkoneralle 1
Copenhagen F,




Hain Characteristics:

€7 O e P w0 b € T W o O B KT 4 G S o b OO

The Digital Outout Terminnl in designed to eprply 24 dlgital sirmals to exe

ternsl equipmens e.g. actustors, luups ete. in industrisl process control.

The Digital Output Terminal incluvdes a 2k bits buffer regist@f vhich con-
trols 24 output smplifiers.

For DOTH01 end DOTHO3  the state of the output emplificrs is steady and e-
qual to the actusl states of huffer register elesents. Updating of the buf=
fer reglater can toke ploce et eny tine as detormined by the process progrem

in progress as the device alvays will be in the ready state.

s €5 e Co wD 53 kn ow @ "wmua“mwwﬂ

tual states of the buffer register element in & limited time interval ufler

an updatingtéf the buffer reglster has taken plsce. During this time Inter-

vel the device is not recdy. When this interval is terminated the device will
g0 to the ready state gnd all the output emplifiers will go to the O-state.

The time interval can be selected within the range of 1 ms thru 1000 us.

CGTE}F&S

L

The contents of the selected vorking reglster can be transferred to the Die
gitel Output Terminal by a VWrite cciunand.

Modifications of the Write comn rand will be ignored as well es the comrands

Sense, Read and Control.

Intﬁrant.

The Digital Output Terminal versions DOTLO2 snd DOTLOM will generate en in-
terrupt signal when the device becomes rea

. The versions DOTEO1 and DOTHO3 will not generate any interrupt signals.

VBLUS9
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Specification Sneet {Preliminavy) RC 4000 Input/Output Modules

SET-POINT TERMINAL SPT LO1

1.  MAIN CHARACTFRISTICS

T S8 S 4008 Tt o ik i o L 8 St 2t i . A Y O 0 o T o s o o . i S S e P ] P B 5 2 D o T o > s

Terminal Unit SPT 401 is a digital input/output terminal with 24-bit digi-
tal inputs and 16-bit buffered digital outputs. Inputs and ouvtputs are of
the floating type to ensure insulation from the powver supply system in the
computer. SPT 401 is to be placed in chassis CHS 4Ot and connected to the
low-speed data chamnel via busline converter BCY 401, Data from the termi-
nal can be transferred to the selected W-register by means of a sense com-
mand.

Data can be transferred from the W-register to the buffer register in

SPT 401 by means of a write command. The width of all 16 output pulses is
egual, and determined by a capacitor (C5 and €6 in parallel). The device
is busy for a period determined by the choice of a capacitor (C1,C2,C3,
and Cb in parallel).

2.  APPLICATICNS

o T v 00 0 o 0 B et o e o At o A . s s e i s D A Tt e T 2 e e S P W - - o it 7 o 2o o e 2 A o

1. 2b-bit digital input terminal for floating 12-volt inputs. Typical
11 mA per input, and/or

2. digital output terminal with 8 groups of 2 floating contacts for 12
volts, maximum 100 mA., (Maximum one concvact per group can be on at
the same time)

3. set-point controller for 8 set-point stations,; each one supplied with
up- and dowa pulses, and sensed for upper- or lower limit exceeded and

local/remote status.

RCSL: 5i-VB911 June 1G70/PEP 1



3.  SPECIFICATTONS

W o 0 e e e s o s o~ A~ . — o

Selection:

Interrupt Output:

Busy:

Inputs:
Rumber of Inputs:
‘Type of Inputs:

Voltage Supply:
Losd Current:
Cable Resistance:

Common Mode:

V8911

S e o s e o il Y S B e oA I Ak o A S S e A ST M S P Y T Y S A W P S SR Y SR W D 0D W O T

Input/output instruction with predetermined de-
vice address.

Interrupt output to front panel and/or mother
board, predetermined by wiring of the address
selection plug-in board.

After sccepting a write command, the device be-
comes not reasdy for & time determined by
choice of capecitors. For C in microfarad, typ-
ical busy time is given as

To = 20{C1+C2+C3+ChImSec,

(C1+C2) shall be equel to (C3+Cl) +LO per cent.

24 vits (bit 0:23)

2-wire, contact sensing for floating 12-volt
supply. {Other voltages optionsl)

Closed contact:= 1 transferred to the W-regis-
ter.

Open contact:= O transferred to the W-register.
12-volt nominal +20 per cent

11 mA nominal _

Maximua 500 ohms (including contact resistence)
500 volis common mode voltage between input
circuits and legic ground acceptable,

Cepacity between input circuit and logic system
is 3 pF/input.



Outputs:
Nunber of Outputs:

Type of Cutputs:

Load Current:

Bit Representation:

Pulse Length:

Common Mode:

Stray Capacity:

Power Supply:

Dimensions:

Weight:

VBO11

16 bits (bit 1:2,4:5,7:8,10:11,13:1k 16:17,
19:20,22:23)

2-vire, single pulse contact-closure for

floating loads, max. 12 volts (Other voltages

optional)

100 mA maximum.

For n:= 1,4%,7,10,13,16,19,22

Wn,n+1) = 1.0: One single pulse at output
terminal n.

Wln,n+1) = 0.1: One single pulse at output
terminal n+l. )

Wn,n+1) = 0.0 or 1.1: No pulses.

Determined by capacitor. For C in microfarad,
typlcal pulse length is given as

Tp = 20(C5+C6)mSec.

(C5+C6) shall be less than (C1+C2+C3+Ch)/2.
Capacity between ocutput circuit and logic sys-
tem is 3 pF/output.

500 volts common mode voltage between output

circuits and electronic ground acceptable.

Total capacity between all input- and output
circuits and the electronic system is about
130 pF.

Stray capacity between input- or output cir-

cuits and environment is about 25 pF/circuit.

5 volts 720 mA

12 volts 0-75 mA
-6 volts 200 mA
12 volts spec. 300 mA (e.g. external power

supply )
Power Dissipation: 8.0 Watt

Height: 355 mm
Width: 24 mm

Depth: 450 mm

1.2 kg
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ABSTRACT: This report describes the logic structure of the Set-Point Termi-
nal SPT 401 when used in comnection with the RC 40OO Computer.
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1. MAIN CHARACTERISTICS : '

T e G o T o o 0 0 T Y e e i i o e ot k] o o ot B 2ot o W A . . s v n n¢ o o -y e 182 o S Nt 2 A0 D AP o A T > ah s S o b

The set-point terminal, SPT 401, 1s connected to the low-gpeed data channel,
end is designed to control up to 8 stepping-motor driven set-point stations.
By means of a write command =811 8 set-point stations can be activated simul-
tancouslys but with individual step commands: All the set-point stations moy
individually be ordered either to step one step up, cne step down, or to
stay unchanged. When the activation interval is finished, an interrupt sig-
nal is generated.

Kach set-point station is supplied with two limits, upper and lower limit in-

side which the set-point station may be controlled. Fhese-Fimits wro—set-by

4he contrel-room-eperator: ; il P

Fach set-point station is slso supplied with tmmL;L_;Ll»Hﬁﬁme COMPYEER-CON-
TROLLED—and NOT-COMPUTFR~CONTROLLED, by means of which the control room-op-
erator can determine whether the set-point station should be controlled by
the computer or manually.

The status of ell set-point stations can be transferred to the computer. Sta-
tus will incdicate whether upper limit is exceeded, lower limit is exceeded,

or the computer control is switched off.

2.  COMMANDS

- s ot s i s e w2 e T o o S o 2 o . " " o 1 —— . . - T " b U > —_ " > T "

SPT 4Ol accepts sense and write commands. In the input/output instructions
specifying thece commands, the velue of the modifier field, i.e. bits 18:21
in the effective address, is irrelevant.

Use of read- or control cormands will not affect SPT LO1.

VB909 B R — | 3



2.1. VWrite Comunand.
When SPT L0l is5 ready, it will accept a write command., The set-point sta-
tions connected can in this way be stenped iadividually one step up, one

step down, or nelther up nor down. The conteats of the working register se-

lected by the 1nput/output instruction is Iinterpreted as follows:

0 25
W-register: [- uDp]- up]- up]- UD[- UD|[- UD|- UD|- UD]

Set-Point Station: 7 6 5 b 3 2 i 0

U: UP command. Set-point station moves one step up.
D: DOWN command. Set-point station moves one step down.

-3 not used.

Simultaneous UP- and DOWN commands for a certain set-point station will not
move the set-point station.

After the initiation of a write command the set-point terminal is busy for
approximately iéglnsec. The set-point terminal gives an interrupt signal

when it becomes ready.

2.2, Sense Cornznand.
Yhen--SEP-4Bi—ts—ready, G)status vord can be transferred to a working regis-

¥

ier by means of a sense command:

0 23
W-register: MurMmur|Murlmui[muLiMvuMuL[MuL]

Set-Point Station: 7 6 5 L 3 2 1 0

M: Manual Control,
The status bit indicates that the operstor has switched off the conmputer
control of the set-point station concerned. YP—or-POWN-—commandshave-no
-influence-on-the-set=point station:-

U: Upper limit exceeded.

This status bit indicates that the set-point station concerned has pass-

ed the uwpper limit. UP=—or DOWN commrds-have-no—infiusnce onr-the-set-
~peint_station.

vB909 . L



L: Lower limit exceeded.

This status bit indicutes that the set-point station concerned has pacs-

ed the lower limit. UP=—er-EOWN--cormands have-no-influence-on—the-set~
Jpoint statiens

When upper or lower limit has been exceeded, the control room-operator must

manually move the set-point to be within limits in order to bring the sta-
tion back under computer control sgain.
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AR,

¥

SPECIFICATION SHEET - RC 4000 INPUT/OUTPUT MODULES

ANALOG OUTPUT CONVERTER AND CONTROLLER, AoChkoO1

&

=

The Analog Output Converter and Controller, AOCLOLl, forms the connection be-
tween the low-speed data channel of the RC 4000 and the analog process to be
controlled. In order to do this the following functions are performed:

Reces ”5-5 Frony
- Jrensmitting and buffering of data “e-the low-speed data channel via
the bus converter. g '
. - Digital to analog conversion
' -  Galvanic separation to RC L4000.
i. SPECIFICATIONS
AOChO1:
Number of D/A Converters per
Module: 2
‘ Voltage Output:
© Voltage range +10V
Output impedance < 1 ohm
Max. output current +5 mA
Accuracy at 25 degrees C +0.05 per cent
Drift +50 ppm/degrees C f,s.
Max. Conversion Time: 15 psec.

¥

Pover Supply Regquirements: :
The AOC can be supplied either from RC 4000 or from the process under ccntrol.

RCSL: 31-D19 August 1971 UFL 1

P e e

o N i WA

e o g e



+24 V45 per cent
+5V
-2 v

Powver

+5 per cent

+5 per cent

Ambient Aii:
Temperature:
Relative Humidity:

Dimensions:
Height:
Width:
Depth:

Weight:

Connection to RC L400O:

I/0 Commands:

FPormat of Write Information
(One Write Command):

31-D19

0.2 amp.

-2 amp.

0.2 amp.
app. 20 watt

0 to 45 degrees C
30 to T0 per cent

355 mm
2k rm
450 mm

1.5 kg
Low-speed data channel via bus converter

(1/0;instruction with predetermined device
address).

Write: Two bytes data.

1. One byte data transferred from selected
w register bits 0-11. Zero is the most
significant bit.

2. One byte data transferred from selecte
w register bits 12-23., Twelve is the most
significant bit.
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