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Input / OQutput Instructions

Clo

Syntax:

Conditian
register:

Cantral InputDutour clo

[tabel]_ CIO .. 13, Jl‘,}} dev

This instruction permits 1o start or to stop an 1/0 aperation an a peripheral
device, depending whether bit 9 is set {start) or reset (stop).

During the execution of this instruction the contents of bit 10—15 are sent,
vig the bus, to the contral unit addressed, together with the contents of tha
register r3, which contains edditional information for the contrel unit, A
survey of the information which maey be given in r3 for each control unit je
given on the following pages.

A start an /0 operation command is not accepted if the address specified is
urknown or if the correspoanding device is busy. The stop a data transfer
command is always accepted.

Example:

Start an input operation:  LDK
[ [a]

RB(NA)

Btart an output aperation: LDK
CIo

A1,1
A1,1/10
o,
A1,0
A1,1,/10

start input on teletype
wait until accepted

start output an teletype

RE{NA)} =—2 wait until accepted
Stop the 1/0 operation: CIO A1.010

Type Syntax

T8 ClO 3,1, address STart input or output
T8 CIO  r3, 0, address stop /O

CR = 0 command accepted
1 command not accepted

3 address unknown 1
L )
bit 1] 1 4 B 7l18 =8 10 u . 13 % 15
01 000 ol [l T2 O T
¥ A L]
3 A4
Remark: I= A
* r3 mustbe # 0. o= qfiﬁﬁ I
* This instruction may only be used in system made,




Imformation which must be given in r3 and in the C10 instruction, if
required:

ASR
bit 15 = 1 input
L] output

PUNCHED TAPE READER
r3 not significant

TAFE PUNCH
r3 not significant

SERIAL CU
CIO READ
bit 10 = 1 echo mode
0 no echo mode
bit 13 14
11 7 data bits + parity bit (odd]
10 7 data bits + parity bit (even}
01 7 data bits, no parity
oo B data bits
it 15 = 1
CIOWRITE
bit 13 14 see CIO READ
bit15 =0
CARD READER
r3 not significant
LINE PRINTER
r3 not significant
CASSETTE
In CIO instruction must be specified:
bit 10,11 drive no

bits 12 thru 15 address

Imrd:

bit 12 13 14 15
o0 0 0O 0 unlock
0 0 0O 1 erase
o o 3.1 backspace
n a1 oA write @ block forward
0D 1 1 1 read a block forward
1 0 0 0 rewind
] 1 T | write tape mark
1 a 1 0 search tape mark backward
g T o BRER: | 1 search tape mark forward
DK1215
In €10 instruction must be specified:
kit 10,11 disk na
bit 12 thru 15 address
Inrd;
CIO SEEK
bit 4 thru 12 eylinder Mo, GaN=203
bit 14 = 1
bit 15 =0
CI0 SEEK TO ZEROD
bit 14= = 1
bit 16 = 1
CIO WRITE A SECTOR
bit @ thru 13 sector address fram O to 31
hit14 =0
bit 16 = 1
CIO READ A SECTOR
bit 9 thru 13 sector address from O o 31
bit14 = 0
bit15 =0

PROGRAMM. REAL TIME CLOCK
rd specifies the interrupt rate selection

hit 0 =0
bit 16 = 1 1 millisecond
bit 14 = 1 5 milliseconds
bit 13 = 1 10 milliseconds
kit 12 = 1 20 milliseconds
kit O =1

kit 1 thru 15 the number of milliseconds
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MAGNETIC TAPE
bit 10 11 12

—
L7%]
=
=
-
n

_—-—-—-——_—goooo0D oD

HoM - 3OO0 0 -—-—0
e TS - A
—O==D=Coooao
HHE M OOOO =m0 =
HOEE QOO DD D = e e

X
[x = not significant)

SERIAL CU PESTM

bit 12 13
| x D
| 0 1
| 1 1
1
] bit15 =0
| 1
it SALCY
' bit 11 = 0
| | 1
it bit 12 13
| i X 0
Il 0 1
1

1

{ Input is always on even address,
Output is abways on input address + 1,

HOLE

| | ClO Start input

i- bit 12 13 14 15
Ii = 0 0O
| o0 1 o
: S 1 1
il T
| o
| D A I |
! 1. 1 ¢ 0
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write

write file mark

ETESE gap

read one block

read with check characters
forwaerd space block
backward space block
search file mark forward
saarch file mark baclkward
rewingd

aff line

load and on line (for 16008F(}

no parity
evan parity
odd parity
output
input

without echo
with echo

no parity
aven parity
odd parity

disconnect modem

connect modem

wait for call

receive date (prog. chan)

alarm receive data (prog. chan}
receive data {1/0 proc)

alarm receive data (1O proch

CIO Start output

bit 4 5 & 712 13 14 16
no. of true data 0 0 1 0O transmit 4wire (Prog, Chan)
bits. If zera, the 0 0 1 1 transmit 2 wire [(Prog. Chan)
lengthoflastwerd 1 @ 1 0 transmit 4 wire (I/0 Frac)
tobesentis 16bits 1 0 1 1 transmit 2 wire {1/O Proc)
nat sign. 1T 0 0 idle*i"
not sign. 0 0 1 noreguestio send”
FLOPPY DISk
In CIO instruetion must be specifiad:
bit 10,11 drive number
bit 12 thru 15 control unit address
The r3 contents must be:
WRITE
bit 0, 1 n+1 records will be written successively
bit 2 thru 12 recard number (from 0 to 2001}
bit 13 14 15
00
WRITE AND VYERIFY
bit 0 thru 12 spe WRITE
bit 13 14 15
I D 1
WRITE WITH DELETED DATA ADDRESS MARKS
Bit O thru 12 zee WRITE
bit 13 14 15
010
WRITE WITH DELETED ADDRESS MARKS AND VERIEY
bit O thru 12 see WRITE
bit 13 14 15
1. 1 0
READ
bit O thru 12 see WRITE
bit13 14 15
o 00
SEARCH KEY
bit @ thru 4 0
hit 5 thru 12 number of B-bit characters of the ke
number = 1 1o 128
bit 13 =1 search with mask
0 search without mask
bit 14 15
1 .1
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READ RECORD WITH KEY

bit © thru 12 0
bit 13 14 15

1 0 0
DOOR LOCK
bit O thru 10 [}
bit 11 12 13 14 156

1 01 00
DOOR UNLOCK
bit O thru 10 0
bit 11 12 13 14 15

017 1 00

Input/output Instructions for Integrated Serlal Control Unit

In KO instructions for the PESBMIPASSON integrated serial contral unit, the
following parameier values apply:

- device address for the integrated serial control unit is /10

- the contents of "r3" in a CIO Start instruction must be:

1] 9 1 111z 13 14 16
a:x:uxxx#xx:-:lElXI P& |E'|Fl

X = not signilicant
E :0= noeacho mode not significant
1= echo mode ifbit 15=0
Pa&: 00 = no parity
01 = aven parity
11 = odd parity
F : 0= output
1= inpul
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INR

Syntax:

Condition
register:

Input to register INR PBE1M
PBS2M
PESGM
PESTM

[label] L INR L r3, |?l;d9\’

This instruction allows to transfer one word or character from a device to

the register specified in r3,

When a character is transfemred the 8 bits are stored in bits 8—15 of

register r3 and bits 0—7 are reset 1o 2ero,

When a word is transferred all 16 bits of the register r3 are significant,

Bit 9 may be uzed to give a particular input function which depends on

the peripheral used.

Thiz instruction I3 accepted when the device control unit is in the exchange

state, |f not accepted the contents of the register are destroyed.

Mote: On certain peripherals, e,g. teletype, an ASCII charactar may or may
not be sccompanied with a parity bit, depending on the parity
chosen. This parity bit can be found in bit 8 of the register r3.

When this bit is not systematically reset 1o zero, e.g, with ANK r3,/7F,
the information in memory may be different from the ASCII pattern
expacted.

Type Symrax

T8 INR r3, 0, address
INR 3, 1, address  depending on control unit

CR = 0 command accepted
1 command not accepted
3 device address unknown

bit g 1 4 5 ?.B g 10 16

o1 0o 3 In]F1 dev
Remark:
*r3#0

* This instruction may only be used in system mode.
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OTR Ourput from register OTR PESTM
Pa52IM
PASEM
PESTM
Syntax: [label]l W OTR o I‘ﬂ,{?]. dew
When this instruction is accepted, anly if the device contral unit is in the
exchange state, a data word or character is semt from the register specified
by r3 1o the peripheral device with address dev, During execution *'F* and
dew fields are sent to the deviee via the GP bus. Bit9 {F] may be used to
specify a particular output function which depends on the type of peri-
pheral used,
Type Syntax
T8 OTR 3, O, address
OTR 3, 1, address depending on control unit
Canditian
redqister: CR = 0 command acceptéd

1 command not accepted
3 device address unkrnown

| |

bit o 1 4 B 7.8 9 10 15
u1uun]_r3 1u||=| dev

Remark:

*rid o

* Thig instruction may only be used in system mode,
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Syntax:

Condition
register:

Send status 85T PBSTM
PES 2
PESEM
PESTM

[label]l . 85T _ 3, dew

This instruction is used to know the status of the control unit addressed
and should be programmed after an |/0 sequence e.q. after CIO STOP.
The instruction is accepted when the control unit addressed is in the Wait
State, after which a stetus word is sent to the register ra.

The following conditiens are indicated by fixed bit positions (if significant
for the control unit concarned) @ see following pages.

After s not accepted SST instruction the contents of r3 s not significant,

Mote: For the programmable real time clock the SSTis not significant.

Type Syntax
Ta 85T r3, address

CR = 0 eommand accepted
1 command not accepted
3 device address unknown
| ;
bit 0 1 | 4 &5 718 98 1011 15
T A T [ T | dev

Ili..ﬂ

Remark:

* r3 must be # 0,
* Address must be # 0,

* This instruction may only be used in system mode,
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TET

Condition
reqgister:

Test status TST Pa&E1IM
PB52M
PEGEM
PESTM

[label] . TST .. 3, dew

This instruction may be usad before starting an 1/0 operation to test
whether the control unit addressed is busy. The instruction is always
accepted. During the execution of the TST instruction a status waord s
sent from the control unit to register r3,

A1 bit is get in bit 15 of the status word sent (busy) for the following
cantrol units:

ASR

PUNCHED TAPE READER
TAPE PUNCH

SERIAL CONTROL UNIT P852, PE56, PE5TM
CARD READER

LINE PRINTER
CASSETTE

MAGNETIC TAPE

DK1215

DKA40MB

DKFLOPPY

PROG. REAL TIME CLOCK

For some control units additional information may be expected in the
status word;
MAGMETIC TAPE: bit 14 =1 tape transport ready {far
1600 BS1}
FROUG. REAL TIME CLOCK: kit 14 =1 previous command accepted.
This bit may be forced to zero.
DKAOME: bit 14 = least significant bit of the total record length
bit 1 = most significant bit of the tatal record length
bitd =0
Note: The serlal control unit PBS1M, the HDLC cantral unit and 1

SALCU return no significant infarmation when a TST
instruction is sent,

Type Spmtax
TB T3T 3, address

CR = 0 accepted
3 device address unknown

1145

bit o0 1 4 & 7.8 -8 10

15

dev

Remark:
* r3 must be # 0.

* This instruction may only be used in systam mode.
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