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Digital Input/Output Systemo 

For the first level of interfacing the DIOC system could be 

the answer, the following diagrams and connection lists 

are meant as a guide to interfacing on the basic DIOC/DIC/DOC 

without options (this information will follow) o 

Figures 1, 2 and 3 show a schematic of each unit, the cards 

have the following format 

I \ I \ 

6 5 

DIOC/DIC/DOC 

2 
\ I \.._--.I 

I/0 BUS 

The connections to connectors 1, · 2, 5 and 6 are as listedo 
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DESCRIPTION 

The DIOS (Digital I/0 System) will allow any external 

digital equipment to be connected to any P 800 series 

C.P.U. Its main function is the control of 16 bit data 

words in both directions via the programmed channel. 

In addition options can be included which will provide 

extra input buffers, change of state detection, voltage 

level adaptation and galvanic isolation. 

There are three types of basic controllers 

DIC Controls 4 input words. 

DOC - Controls 4 output words. 

DIOC - Controls 2 input and 2 output words. 

Output words are always buffered, the input words are 

gated. 

These three basic controllers are connected to the stan­

dard I/0 bus without any modifications. The data and si­

gnal lines are shown in the block diagram and have been 

described. Digital equipment operating at the correct 

logic levels can be connected directly to the basic con­

trollers (i.e. the interface is TTL). 

In all other cases the extended system which contains 

an° of functions as options has to be used. 

OPERATION 

There are two modes of operation. One by software control, 

the other by external control. With software control, the 

transfer is controlled directly by program using a single 

I/0 instruction per word exchange. 
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Wi th external control a 17th line is used to request an 

exchange for the corres onding group of lineso One or 

more of these lines becoming active causes the controller 

to generate an interrupt signal to the CaPoUo 

OPTIONS: 

The following options are available: 

IaBaUo - Input Buffer Unit consists of either 2 or 4 

16 bit registers and is used with DIC/ DIOC 

controllers. 

IaCaSo - Change of State Detection; can be added for each 

input word when external control is useda It pro­

vides a check on the state of the 16 data lines. 

If one or more input gates change from Oto 1, 

a signal is sent to the CALL line of the basic 

controller. 

LEVEL ADAPTATION: - Adapts external devices with the 

following levels to the same level as the CPU I/O 

Bus. 

INPUT SIGNALS 

OPTION 1. LOW LEVEL -48 V to + Oo4 V 

HIGH LEVEL + 2 V to + 48 V 

OPTION 2a LOW LEVEL -48 V to + 4.5 V 

HIGH LEVEL +7~5 V to + 48 V 
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OUTPUT SIGNALS 

LOW LEVEL: 0.4 V 

HIGH LEVEL: 2.4 V to 48 V 

I.IS, et O.IS : - Input Isolation and Ouput Isolation 

(Galvanic) can baprovided when the ground voltage of 

the external device is different to that of the C.P.U. 

This is better than 380 V (rms) at switching speeds of 

up to 10K Hz. 

)G 5 - · +<.:;:QI fr. 



I NPUT LINES 

Signal name Description 

CALA/ ) External call signals requesting data 

CALB/ 
) 

exchange on the corresponding A, B, C ) 
CALC/ . ) or D group of lines. 

CALD/ 
) 
) 

EAOO - EA15 Set of 16 input lines for DIC and DIOC 

EBOO - EB15 Set of 16 input lines for DIC and DIOC 

ECOO - EC15 Set of 16 input lines for DIC 

EDOO - ED15 Set of 16 input lines for DIC 

OUTPUT LINES 

Signal name Description 

AOK ) Response signals indicating that the 

BOK 
) 

exchange on the corresponding A, B, C ) 
COK ) or D group of line has been performed. 

DOK 
) 
) 

.; 
J,. 

SAOO - SA15 Set of 16 output lines for DOC 

SAOO - SB15 Set of 16 output lines for DOC 

scoo - SC15 Set of 16 output lines f or DOC and DIOC 

SDOO - SD15 Set of 16 output lines for DOC and DIOC 

.. 
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data systems 

I/0 BUSo 

2A01 
2A02 
2A03 
2A04 
2A05 
2A06 
2A07 
2A08 
2A09 
2A'10 

2A11 
2A12 
2A13 
2A14 
2A15 
2A16 
2A17 
2A18 
2A19 
2A20 

2A21 
2A22 
2A23 
2A24 
2A25 
2A26 
2A27 
2A28 
2A29 
2A30 

2A31 

BOF02/ 
EOR 
BOF01/ 
BOFOO/ 
B9U14 
BOU13 
BOU12 
BOU09 
BOU10 
BOU11 

BOU15 
MC/ 
BAD03/ 
DAV/ 
BAD04/ 
BADOS/ 
BOU08 
BOU07 
BOU06 
BOUOS 

BOU04 
BADOO/ 
BOU03 
BAD01/ 
BAD02/ 
BOU02 
BOU01 
BOUOO 
+ 24 V 
- 5 V 

+ 5 V 

2B01 
2B02 Reserved 
2B03 
2B04 Reserved 
2Bos · 
2B06 Reserved 
2B07 
2B08 Reserved 
2B09 
2B10 Reserved 

2B11 
2B12 Reserved 
2B13 
2B 14 Reserved 
2B.15 Reserved 
2B16 Reserved 
2B17 
2B18 Reserved 
2B19 
2B20 Reserved 

2B21 
2B22 Reserved 
2B23 
2B24 Reserved 
2B25 
2B26 Reserved 
2B27 
2B28 Reserved 
2B29 ! 

3B30 Reserved 

2B31 Ground 



data systems 

1A01 + 5 V 1B01 Ground 
1A02 Reserved 1B02 Reserved 
1A03 BINOO/ 1B03 
1A04 BIN01/ 1B04 Reserved 
1A05 BIN02/ 1BOS 
1A06 BIN03/ 1B06 Reserved 
1A07 BIN04/ 1B07 
1A08 BINOS/ 1B08 Reserved 
1A09 BJN06/ 1B09 
1A10 BIN07/ 1B10 Reserved 

1A11 GROUND 1B11 
1A12 RESERVED 1B12 Reserved 
1A13 ACC/ 1B13 
1A14 ARE/ 1B14 Reserved 
1A15 BRIR/;: PIL 1B15 Reserved 
1A16 BR1/ ;;. BRL 1B16 Reserved 
1A17 BR2/ - Reserved 1B17 
1A18 BR3/ - Reserved 1B18 Reserved 
1A19 BR4/ - Reserved 1B19 
1A20 RESERVED 1B20 Reserved 

1A21 BIN08/ 1B21 
1A22 BIN14/ 1B22 Reserved 
1A23 + 6 V 1B23 
1A24 - 6 V 1B24 Reserved 
1A25 - 12 V 1B25 
1A26 BIN13/ 1B26 Reserved 

· 1A27 BIN15/ 1B27 
1A28 BIN09/ 
1A29 BIN10/ 1B29 
1A30 BIN11/ 1B30 Reserved 

1A31 BIN12/ 1B31 



data systems 

DIOC 

Si gnal Input Wore Input Wore Output Output 
A 

~ 
B Word C Word D 

-
00 6A25 6B25 5A07 5B07 
01 6A24 6B24 5A08 5B08 
02 6A23 6B23 5A09 5B09 
03 6A22 6B22 5A10 5B10 
04 6A21 6B21 5A11 5B11 
05 6A20 6B20 5A12 5B12 
06 6A19 6B 19 5A13 5B13 
07 6A18 6B18 - 5A14 5-B14 
08 6A14 .• 6B14 5A18 5B18 
09 6A13 6B13 5A19 5B19 
10 6A12 6B12 5A20 5B20 
11 6A11 6B11 5A21 5B21 
12 6A10 6B10 5A22 5B25 
13 6A09 6B09 5A23 5B24 
14 6A08 6B08 5A24 5B23 
15 6A07 6B07 5A25 5B22 

CAL 6A16 6A05 5A16 SAOS 

OK 6B16 6B05 5B16 SBOS 



data sy$tems 

DIC 

Input Input Input Input 
Signal Word A Word B Word C Word D 

~ 

-
00 6A25 6B25 5A07 5B07 
01 6A24 6B24 5A08 5B08 
02 6A23 6B23 5A09 5B09 
03 6A22 6B22 5A10 5B10 
04 6A21 6B21 5A11 5B11 
05 6A20 6B20 5A12 5B12 
06 6A19 6B19 5A13 5B13 
07 6A18- 6B18 5A14 5B14 
08 6A14 6B14 5A18 5B18 
09 6A13 6B13 5A19 5B19 
10 6A12 6B12 5A20 5B20 
11 6A11 6B'1-1 5A21 5B21 
12 6A10 6B10 5A22 5B25 
13 6A09 6B09 5A23 5B24 
14 6A08 6B08 5A24 5B23 
15 6A07 6B07 5A25 SB22 

CAL 6A16 6A05 5A16 5A05 

OK 6B16 6B05 5B16 5B05 
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DOC 

Si gnal 

00 
01 
02 
03 
04 
05 
06 
07 
08 

·-- ···--ug 
10 
11 
12 
13 
14 
15 

CAL 

OK 

Output 
Wo r.9 A 

. 
6A25 
6A24 
6A23 
6A22 
6A21 
6A20 
6A19 
6A18-
6A14 
6A13 
6A12 
6A11 
6A10 
6A09 
6A08 
6A07 

6A16 

6B16 

Output Output Output 
Word B Word C Word D 

6B25 5A07 5B07 
6B24 5A08 5B08 
6B23 5A09 5B09 
6B22 5A10 5B10 
6B21 5A11 5B11 
6B20 5A12 5B12 
6B19 5A13 5B13 
6B18 5A14 5B14 
6B14 5A18 5B18 

· 6B13 5A19 5B19 
6B12 5A20 5B20 
6B11 5A21 5B21 
6B10 5A22 5B25 
6B09 5A23 5B24 
6B08 5A24 5B23 
6B07 5A25 · 5B22 

6A05 5A16 5A05 

6B05 5B16 5B05 
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data systems 

Card Address 

On the cards is a group of holes which should be connected 
to give the BAD oo, 01, 02, 03 decode. For an address 0101 
the following connections are made: 

1. state 

0 

BAD 
00 

\ 
01 ''----- ' 0 
o, 

\'------ ,°J 

O state 

t 
0 

I 

The card is in fact marked with the BAD,1's and O's state 
to avoid mistakes. 
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DIG.ITAL EQU IPM(L\JT 

RrsrotJ$£' Sl~NA\.S G/\LL Sl~NALS INPUT DA"'f"A C,HANN£L$ 0U1PUT DATA CHANNELS 

CHANH£L 

$ELECT 

A 

'Aof. e,o( co~ Do~' 

Ii\ 

,......--A--
CAl.PI CALB CALL lALO EAIS-00 fft"rOO 

1b 1b 

FI.WCTION1-----+-----~-----­
DEC.ODE' 

1/0 Bus 
APDRESS LINES I="UNCTtON LIN£'5 MPUTTO COMPUTER 

BAD 00 Ol 02. 03 OIJ- 05 BoF oo 01 02 bN'15-00- DA1Av.loRD 
~'=-=.. ., 

DI O C CHNJNtL -· i O O !NPUT D~T>. \,JOfl> IR - !WTF:R.121.&P't" ~ 
/\DDR£5S /JUNl3E2 1 0 1 :f.Nl'UTCli~~Aa> ARE-AWRriSS~~,.r•~ 

0 0 0 Ou~A-"1°'!, )CC- Coµ.Wtrlp Ale.£~ 

FIGURE 1 Dl~ITAL INPUT/ OUTPUT C,ONTe.OLl£R 

5COD-15 _ 

0 
10 

1b 

?lauoo-15 

SDCQ-lS 

Q 
1b 

. J . 
·:~·­
. -~: 
~ 

~':• 

·-- ~ 
:.-_ 

.. , .. 

OUTPUT F~oM CoMPU~ 

8oUCO- I 5 - ~Tl'I \/JDt:> 

11ic- M,.sreR a.5'R. 

t».-J - A ,;yr:,f!.f:$ v A ut;A Tb/! 

FuNCnor-i LJ>./~ 

A~S.S UrJE.'5 • 

1~ 

r-
I 
! 

I 
I 
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EQutPi'\1f=NT 

/NPUT DATP-. CHANNE:'LS 
___ _..A..__..,;_._.__ 

r , 
£AJS-00 EBIS-OD E05"'00 ED15-00 

□ D □ D 
16 16 1& 16 

CHA1JtJEL J-JL+--+-1~---+----l'----t---~--------1 ,____. 
SHECi 

2 

INR 
li-JPIJTDA,A 

A.oDR.E~s. 

CALL FU P FLOPS 

JNTE"RRUPT 
FUPFlDP 

. .,; 

1 /o /!,us 
';ur-JCTION UNE:5 

C 
A 
L. 
I,. 

G 
A 

I 
s 

NR 
INPUT Ul»J~ 
j\ t><>R.E'SS 

ADCRBS 
DECOCE" 

! 

□ t◊ 
'DAV .5.1J)D0-03 ARE EINlS-00 

BoFoo-01 AC.C 

D 

Jf.JPUT TO COMP1..rre~ OUTPUT FROM ~MER. ' 

BAD 00 01 01.. 0"3 04- 05 e,a:- 00 01 Ot 
~- .. .J 

~Nl5-O0 - t>"T'-woet> 
1 0 0 !NPU1' OA~ wOR[) IR - INTE:ReLIPT £EQ 

MC.- MAsn.R CLEAi. 

DIG C8NJJJEL 
AD.DRf'."55 NuM8£R 1 0 1 Jl'lll>i.lT WO~ At>OCESS ARE- A Dt>eJ,SS RE"t:a~ ~Jlfft) 

FJGURE 1. Dl~r-TAL INPUT CONTROLLER 

Df..v - ltOOet;~ VALlt>ltTo(. 

r:u"1G,TION L tNcS . 

~CDe£:S~ ul\Jf;S 
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D\C.ITAL 

RESPONSE: S1(¢/AL!:'. CA LL. 51 G,/ALS OUTPUT .l)AT" CHANN£LS 

~ ~==--------
1,0'( 801Ccm:~ C~U\ cf.J.B CALC GAU> 

OUTPIAT 
~UFFE'R. A 

~HANN£L ~----'-+--+----+---+---+--~--­

.~LECT 

ADDRESS ttNES 

BAD 00 ol 02 03 OL/- o5 -----..JL 't J 

t>OC CHANNFL 
At:>DRESS t,Ju.M8£R. 

A B C D 
CALL FLIP FLOPS 

CALL '4ATES 

1/0 6us 

fW!GT/ON LIN£'S /NPu, TO COMPUT£R 

f:{}POO01O2 f,/N12, -t5 - CA LL Woi:D 

i O 1 !NP.Ir CJIAN A&-0 '! f<. - !i-JTEIZR u PT f?E"Q 

ooo ourPt1rDAr1Hloeo ARG: - A~D~fS5 Rrro~tvl:£t> 
ACC - co~AND AC.CEP7cp 

SDOO-$D15 

0 0 
fb 1b 

e:ouoo-15 

DLCTF'uT F'RoM COMPI.JTER 

Bouoo -15 - . DA-rA '\.,:)oRD 

MC - M>sSTE'R. aEAR 
"DAI/- />,.Wf:?.E:'55 VALJ.PAToR 

f=UNCTION l..lNF:S 

ADDRE"SS LINE'S 

FtGuRE 3 · DIC liAL OuTPuT Co1\ITROLLER 


