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MAIN CHARACTERISTICS

—-.-—_.——_..—-—-———.-———-—-——————-——---—_-—-————--——_—————--——--—_---——.

Short Description,

The FPA 801 is an asynchronous controller intended for use as inter-
connecting medium between the RC 8000 computer and the RC 3600/
RC 3500 computer,

FPA 801 contains two sub-devices, called the TRANSMITTER and the
RECEIVER. Refer to fig. 1.1.

Although transmission cannot take place in both directions simultaneously,
the FPA 801 acts from a programmer’s point of view as two independent

devices, each running their own program simultaneously.

FPA 801 is constructed around a 24 bits RALU (Register-Arithmetic-Logic~-
Unit) which via a micro program performs all of the functions associated

with the communication. Refer to block diagram, fig. 1.2,

FPA 801 is physically located in the main frame and occupies one slot

of a standard RC 8000 cassette.

Communication with RC 8000.

Communication with RC 8000 CPU takes place via the standard unified
bus. Operations are initiated by means of an output operation, which
addresses the receiver or the transmitter. Hereafter the communication

takes place via a channel program stored in the memory,

Once started FPA 801 fetches its commands in the channel program and

executes the commands without the engagement of the CPU.

Data to be written or read from front end are transferred directly

between FPA 801 and memory.

When the channel program has been executed, it is normally terminated
with a STOP command which transfers status to memory and interrupts

the CPU controlling FPA 801.

AA355 ’ FPA 801
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FPA 801 commands can be ordered to the transmitter part as well as
the receiver part, There are only few differences in the interpretations
of the commands, which appear in the "programming Specifications",

section 2, -

Normally, the fransmitter part of FPA 801 is used to transmit a data
block to the front end processor, and to receive a single status

character as a respond to the transmitted block.

The receiver part is used to receive a data block from front-end pro-
cessor, and to transmit a single status character as a respond to the

received data block.,

Communication with Front-End, | 1.3

The communication with the front-end takes place via a set of output
and a set of input lines, The output lines and input lines are com-

pletely symmetrical, each set consistina of:

9 data lines incl. a parity line, and

7 control lines,

For further specifications of the lines, refer to "Interface between

FPA 801 and Front-End", section 3,

Included- in the control lines is an autoload request line, which is
necessary to be able to initiate an autoload procedure in the front-end

computer under RC 8000 program control and vice versa.,

The communication is asynchronous on character basis. 8-bits characters

are used.
The transmission rate is:

max. 600,000 characters/sec.

The timing of the character transfers is under control of two types of

request signals and one request acknowledge signal,

FPA 801 ‘ , 1-2



The request signals are named:

1. DATA REQUEST and
2, STATUS REQUEST.

The data request’is used as a request signal when the transmitter trans-
mits data fo front-end, and the status request is used when the receiver

fransmits status to front-end.

The communication with the front-end utilizes the asynchronous, fully
interlocked technique. Each request signal from FPA 801 to front-end

must be acknowledged by the front-end to complete the transfer.

When FPA 801 wants to transmit a character, the character is placed
on the data lines and the request signal is raised, When the front-end
has stored the character, it responds to the request by raising the
request acknowledge signal, indicating the reception of the character.
Upon the reception of the acknowledge signal, FPA 801 lowers the
request signal, which also causes the front-end to lower the acknow-

ledge signal. Fig. 1.3 illustrates the handshake technique.
At FPA 801 End
DATA, PARITY & LAST CHAR. N D NN

REQUEST (DATA or STATUS) |

REQUEST ACKNOWLEDGE

At Front-End

DATA, PARITY & LAST CHAR. NN DN

REQUEST (DATA or STATUS) |
REQUEST ACKNOWLEDGE L

Fig. 1.3

AA355 FPA 801 1-3



¢

Simultaneously with the emission of the last character in a block the

LAST CHAR signal is sent to the front-end.

Also provided in the control lines is a RESET signal which notifies the

receiver when the transmitter is réset.

AA355 FPA 801
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01

PROGRAMMING SPECIFICATIONS

D D0 D D G W S S S S i U D S D s T D WD D P S D e D S e e S . - P S e — = — > - =it Sin S

Device Functions,

Address Format.

11 12 19 20 21 22

MffJo0o0000000LO0O0] NN

PARITY BIT
(ODD PARITY USED)

DEVICE FUNCTION
00:= START CHANNEL
PROGRAM

01:= RESET UNIT

DEVICE ADDRESS
SUB.DEVICE FIELD

0:= RECEIVER
1:= "OANSMITTER

DEVICE ADDRESS

ISR I o S WA Vol I ~F | = o

(SWITCH SELECTED)

The FPA 801 is a blockorientated device, which is started by means of
an output operation. This output operation addresses FPA 801, and the
address format is as shown above. The contents of the W-REG is irrele-

vant,

The response to an output operation is the DATA ACKNOWLEDGE
signal, which indicates coincidence between the received main device
address and the main device address stored in the FPA 801 device
address selector. In case of non-coincidence or parity error the acknow-

ledge signal will not be returned. Input operations are also neglected.

AA355 FPA 801
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DEVICE ADDRESS (BIT 12 : 20)

By means of these bits the FPA 801 TRANSMITTER or RECEIVER can be

addressed.

BIT 12 : 19 constitute the main device field, which is common to the
TRANSMITTER and RECEIVER (switch selected), BIT 20 = "0" identifies
the RECEIVER and BIT 20 = "1" identifies the TRANSMITTER.

The main device field is used as described, while the total DEVICE
ADDRESS (BIT 12 : 20) is used to calculate the DESCRIPTION ADDRESS
for TRANSMITTER or RECEIVER:

DEVICE DESCRIPTION ADDRESS =
BASE ADDRESS + DEVICE ADDRESS x 8

ADDRESS OF BASE ADDRESS = 8

DEVICE FUNCTION (BIT 21 : 22)

The FPA 801 utilizes only 2 of 4 possible device functions:

21 22
0 o0 START CHANNEL PROGRAM
0 1 RESET UNIT

Addressing FPA 801 using the two other device function will have the

same effect:

21 22
1 0 START CHANNEL PROGRAM
] 1 RESET UNIT

Start Channel Program, 2.1.2
This function causes the addressed device to start its channel program,

A channel program is always initiated by fetching the first word of the

device description, using the device description address.

AA355 FPA 801 2-2



The first word in the device description contains the address of the

first channel command to be executed.

After the execution of the channel command the next one is automatically

fetched and execwted etc, The channel program is normally terminated

by means of the stop command. Concerning abnormal terminations, refer

to pages 2-19 and 2-20.

Reset Unit,

This function causes the addressed device to assume an idle and un-

assigned condition,
Note that device status is not cleared by the RESET UNIT function.

If the TRANSMITTER is reset, a RESET signal will be sent to the
receiver in the FRONT-END PROCESSOR.

An unassigned condition is defined as a condition in which the device

is not able to generate interrupts,

An idle condition is defined as a condition in which the device awaits

addressing. In this condition, the FPA 801 stores possible events.

If a reset function to a device is received while the other device is
running, the execution of the reset function is postponed until the other

device executes the micro instruction CHANGE DEVICE.

If a reset function to a device is received while the device is running,

the reset function will be executed immediately.

PARITY BIT

This bit makes the parity of the address word odd. The parity is auto-
matically checked and generated by FPA 801,

AA355 FPA 801
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Device Description.

Each subdevice requires the following device description in the memory:

Base adar + 8 x device addr + 0 := Channel Program Address

Base addr + 8 x device addr + 2 := First address of status area

Base addr + 8 x device addr + 4 := Interrupt Destination

Base addr + 8 x device addr + 6 := Interrupt Level

Status Area,

Each subdevice requires the following area for standard status infor-

mation:

First address + 0 := Current Channel Program Address

First address + 2 := Rem. Char. Count/Current first word addr.

First address + 4 := Current status

First address + & := Event status

Channel Commands.

Charnnel Cammand Carmgt

WORD 1: CHANNEL COMMAND

x = don’t care bits,

11 12 15161718

23

Lxxxxxxxxxxxx] [D]s]

|P1P2P]

i ]
y 1

f -
)

PARITY BITS

COMMAND MODIFIER FIELD

SKIp

CONTINUE

COMMAND FIELD

AA355 FPA 801
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WORD 2: FIRST WORD ADDRESS

0 23
(0] IREAE
WORD 3: CHARACTER COUNT
0 23
{ [P1 P2 P3]

Channel commands are fetched from RC 8000 memory. The parity bits

are automatically generated and checked.

P1 is assigned to BITS O :

7 (odd parity)

P2 is assigned to BITS 8 : 15 (odd parity)
P3 is assigned to BITS 16 : 23 (odd parity)

A channel command does always consist of three words. In some cases

WORD 2 and 3 are irrelevant.

WORD 1 is always the channel command itself.

The interpretation of the channel command words will be specified

during the description.

FPA 801 will accept the following commands:

x = don“t care words.

COMMAND FIRST WORD ADDRESS CHAR. COUNT
READ USED USED
WRITE USED USED
SENSE USED x

WAIT X X

STOP X X
CONTROL

(no param.) X x

AA355

FPA 801
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Undefined commands are executed as aummy commands; i.e. FPA 801

does nothing but continues with next channel command.

The channel commands of FPA 801 can be executed by the RECEIVER
as well as the TRANSMITTER, there are only few differences in the
interpretation. These differences will be explained during the description

of the individual commands.

Read,
WORD 1: CHANNEL COMMAND

0 12 15161718 23
lixxxxxxxxxxx[xooILDlxlxxxxx;]

WORD 2: FIRST WORD ADDRESS

0 23
Lo] [x]

WORD 3: CHARACTER COUNT

0 23

l ]

The read command is interpreted as follows:

Receive characters from the front-end processor and transfer these
characters to RC 8000 memory from FIRST WORD ADDRESS and on. The
characters are assembled into words (I word = 3 characters), which are

transferred to RC 8000 memory word by word.,
The characters are stored as follows:

First char. is stored in bit positions 0 : 7

Second - - e - 8: 15 word 1 in
Third. - - o 2 _ 16 : 23 FIRST WORD ADDRESS
Fourth - - - - - 0: 7

and so on,

AA355 FPA 801
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If the characters received do not divide by 3, the remaining character

positions of the last word will be all zeroes.

Under normal circumstances the channel command will be terminated by

either: .

1. RECEIVE BLOCK END, i.e. last character detected, or
2. CHARACTER COUNT = 0.

If the channel command has been terminated in this way, the FPA 801

continues with the next channel command.

If the character counter is decreased to zero without simultaneous
detection of receive block end, event status bit 4 - BLOCK LENGTH
ERROR - will be set to logical 1, provided CONTINUE is not speci-
fied, hoWever, the FPA 801 continues to receive characters until
receive block end is detected. The characters received under these
circumstances are not transferred to RC 8000 memory, but the character

counter is still decreased by 1 for every character received,

When receive block end is detected, the character counter will contain
a negative figure indicating the number of charas*»- not transferred

to memory,

Receive block end detection causes the character counter to be added
to the remaining char, count register - STATUS WORD 2, event

status bit 1 - PARITY ERROR - to be updated and the command to be
terminated. Hereafter, FPA 801 continues with the next channel com-

mand.

If received block end is detected while char. count is # 0, the remain-
ing contents of the character counter is added to the remaining char,
count register, event status bit 1 updated, and the command terminated.

Hereafter, FPA 801 continues with the next command.

AA355 | FPA 801
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WORD 2 - FIRST WORD ADDRESS

This parameter is interpreted as the start address of the memory area,
in which characters received have to be stored. The address is a full

word address, i.e. bit 23 is ignored.

WORD 3 - CHARACTER COUNT

This word specifies the maximum number of characters, which must be
transferred to memory. The character counter is decremented by 1 for

every character received.

Every character received is checked for correct parity (8 bits chars,
odd parity is used), If a parity error is detected, a parity error FF
will be set, and FPA 801 continues with the next character. Upon

receive block end detection, the contents of the parity error FF are

transferred to event status bit 1 - PARITY ERROR IN MEDIUM.

Concerning abnormal termination of the read command, refer to pages

2-19 and 2-20.

TONTINIE s gy

By means of the continue bit, several read commands can be linked up

(data-chaining).

Such a chain consisting of a number of read commands with continue

bit = 1, and terminated with a read command with continve bit =0,
acts logically as one read command; however, data are stored in the not
necessarily consecutive memory areas specified by the FIRST WORD
ADDRESS and CHAR. COUNT of the individual read commands in the

chain,

If the character counter is counted to zero without detection of receive
block end, the FPA 801 continues with the next read command in the

chain.,

AA355 FPA 801



When receive block end is detected, .’rhe remaining char, count is added
to the remaining char. count register, and parity status is updated. The
char. counts of read commands following receive block end are also
added to the remaining char. count register. The chain is regarded as

terminated by either:

1. A read command with continue = 0.
2, A stop command.

3. Abnormal termination of read commands (errors).

DIFFERENCES IN THE INTERPRETATION OF TRANSMITTER
READ COMMANDS AND RECEIVER READ COMMANDS

When FPA 801 receives a read command, it awaits a request signal from
the front-end, and the addressed device does not enter the reception
loop until the request signal of the first character is received. The trans-
mitter part of FPA 801 awaits a STATUS REQUEST, and the receiver

part awaits a DATA REQUEST.

Write, 2.2.2
WORD 1: CHANNEL COMMAND

0] 1112 151617 18 23
Lxxxxxxxxxxx]xOlllDlexxxxxxxj

WORD 2: FIRST WORD ADDRESS
23

0
lo | [

WORD 3: CHARACTER COUNT
0 23

L ]

The write command is interpreted as follows:

Transmit characters to the front-end processor from the RC 8000 memory

area specified by FIRST WORD ADDRESS and CHAR. COUNT.

AA355 FPA 801 ' 2-9



First char. is fetched from bit posiﬂons 0:7
word 1 from

Second - - - - - - 8 : ]5
R RD ADDRE

Third - - - - _ _ 16 : 23 FIRST WO SS

Fourth - - - - - - 0: 7

and so on.

Under normal circumstances this channel command will be terminated
when the char, counter is counted to zero, which causes a LAST CHAR.
signal fo be sent to the front-end processor simultaneously with the last
character. Hereafter, FPA 801 continues with the next channel command.
Time-out may occur during the transmission, refer to time-out description

page 2-17,

Concerning abnormal termination of the command, refer to pages 2-19

and 2-20,

WORD 2 - FIRST WORD ADDRESS

This parameter is interpreted as the start address of the memory area,
from which characters to be written are fetched. The address is a full

word address, i.e. bii 23 is ignored.
¥ 4

WORD 3 - CHARACTER COUNT

This word specifies the number of characters which have to be transmitted
to front-end processor. The character counter is decremented by 1 for

every character transmitted,

All characters contain 8 information bits and 1 parity bit (odd parity

used).

CONTINUE (Bit 16)

By means of the continue bit it is possible to chain write commands.

Such a chain consisting of a number of write commands with continue

bit = 1 and terminated by a write command with continue bit = 0 acts

AA355 FPA 801 2-10



logically as one write command, however, characters are fetched from
the not necessarily consecutive memory areas specified by the FIRST
WORD ADDRESS and CHAR. COUNT of the individual write commands

in the chain,

The last character signal is generated when the character counter is

decreased to zero in the last write command in the chain,
The chain is regarded as terminated by either:

1. Write command with continue = 0.
2, Stop command.

3. Abnormal termination of write command.

DIFFERENCES IN THE INTERPRETATION OF TRANSMITTER
WRITE COMMANDS AND RECEIVER WRITE COMMANDS

1. A write command ordered to the FPA 801 TRANSMITTER
causes the DATA REQUEST signal to be used as timing signal
during the communication with fhe front-end processor, in
confradistinction to a RECEIVER write command, which uses the

STATUS REQUEST signal.

Sense,

WORD 1: CHANNEL COMMAND

0 1112 15161718 23
LxxxxxxxxxxxxleOO]x[x[xxxxxx]

AA355 FPA 801

2.2.3

2-11



WORD 2: FIRST WORD ADDRESS
23

0
Gl 1]

WORD 3: CHARACTER COUNT
0 23

lXXXXXXXXXXXXXXXXXXXXXXXXl

The sense command is interpreted as follows:

Transfer the contents of FPA 801 status registers to 8000 memory from
FIRST WORD ADDRESS and on.

The status registers are:

STATUS WORD 1: CURRENT CHANNEL PROGRAM ADDRESS

STATUS WORD 2: REM. CHAR. COUNT/CURRENT FIRST WORD ADDRESS

STATUS WORD 3: CURRENT STATUS
STATUS WORD 4: EVENT STATUS

Under normal circumstances the sense command is terminated, when the
4 status words have been correctly transferred to 8000 memory, The ter-

mination causes reset of FPA 801 status registers I, 2, and 4,

Bus time-out, bus communication error, or bus parity error which may occur
during the transfer of a status word to memor);, cause the event status bit
21 - STATUS TRANSFER ERROR - to be set to logical 1, and FPA 801
attempts to transfer the next status word, however, if these errors occur
during transfer of event status, the command will be terminated without

clearing of status registers.

Event status being # 0 at the start of a new channel program causes an
interrupt to be generated and transfer of status registers to 8000 memory.
The status address located in the description of the new channel program

determines where the status registers are stored,

AA355 FPA 801
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STATUS REGISTERS

STATUS WORD 1: CURRENT CHANNEL COMMAND ADDRESS

0 23
[o] . {o]

STATUS WORD 2: REMAINING CHARACTER COUNT or

CURRENT FIRST WORD ADDRESS 23
0

L B}

STATUS WORD 3: CURRENT STATUS

0 1415 21 23
[J0O0O0OO00000000000] [o]1}

d

¥ | "% BLOCK
ORIENTATED DEVICE

DEVICE KIND
RECEIVER 15:21 = 0000000
TRANSMITTER 15:21 = 0000001

“1"~s FPONT-END PROCESSOR DISCONMECTEN

STATUS WCRD 4: EVENT STATUS

012345 20 212223
[l [JofJoooooo0ooooo0o0o0000 |]]

BUS COMMUNI-
| CATION ERROR

BUS TIME-OUT

STATUS TRANSFER ERROR
BUS PARITY ERROR

| BLOCK LENGTH ERROR
TIME-OUT

PARITY ERROR IN MEDIUM

TRANSMITTER bit 0: always = "0" .
RECEIVER bit 0: RESET RECEIVED from front-end
processor’s transmitter

AA355 FPA 801 2-13



Status registers are also transferred to memory in the following two

cases:

1. When a channel program is terminated by the STOP

command,

2. When channel commands are terminated on account of

error situations.

In these cases status are transferred to memory using the status address

located in the device description.

STATUS WORD 1: CHANNEL PROGRAM ADDRESS

Except for errors occuring during fetch of the channel program address,
the contents of status word 1 are always the address of the next channel
command which is going to be executed, since the channel program
address after the completion of FPA 801 p-program "fetch command"

points at the next channel command.

'f an siror occurs during fetch of command, the channel program address

will point at either:

1. FIRST WORD ADDRESS
2, CHARACTER COUNT
3. NEXT CHANNEL COMMAND ADDRESS

Status word 1 is cleared by either:

1. POWER TURN ON
2. SYSTEM RESET
3. THE SUCCESSFUL TRANSFER OF STATUS TO MEMORY

STATUS WORD 2: REMAINING CHAR. COUNT/
CURRENT FIRST WORD ADDRESS

The interpretation of this status word depends on the command executed.

Only two commands make use of status word 2; these are:

AA355 FPA 801 2-14



1. Read command

2. Write command

After normal termination of a read command, status word 2 contains

the difference between the ordered number of character transfers and the
actual number of characters transferred to memory. Status word is
negative, if the number of characters received was greater than the
number specified by the char. count parameter, positive if less, and all

zero if equal,

After abnormal termination on account of reset from front-end processor,

status word 2 contents will be as for normal termination.

After abnormal termination of a read command on account of bus errors
the word is considered as incorrectly fransferred to the addressed memory
cell. Status word 2 will in this situation contain the current first word

address, which points at the subsequent memory cell.

The character count of read continue commands ordered after the detect-
icii of receive block end will be added to the remaining character count

of the previous command.

After normal termination of a write command, status word 2 contains
the difference between the ordered number of character transmissions, and

the actual number of characters transmitted.

Status word 2 may be positive if time-out (time-out between FPA 801
and front-end processor) has occurred during the transmission. Since FPA
801 contains two character buffers, the remaining char. count will be
two characters less than the number of characters acknowledged by the

front-end,

After abnormal termination of a write command on account of bus errors
the word is considered as incorrectly fetched from the addressed memory
cell. Status word 2 will in this situation contain the current first word

address, which points at the addressed memory cell,

AA355 FPA 801



The character count of write continue commands ordered after time-out
between FPA 801 and front-end will be added to the remaining character

count of the previous command.
In any case, status word 2 is cleared by either:
1. POWER TURN ON

2, SYSTEM RESET
3. THE SUCCESSFUL TRANSFER OF STATUS TO MEMORY

STATUS WORD 3: CURRENT STATUS

Status word 3 contains the following information:

BIT 0 : Front-end DISCONNECTED
BIT 15 : 21 : DEVICE KIND
BIT 23 : BLOCK ORIENTATED DEVICE

Remaining bits in current status are all zeroes.

Bit 0 is logical 1, if the cable to front is not installed or the power

at the front-end is not turned on.

BIT 15 : 21:

Transmitter device kind = 0000001
Receiver device kind 0000000

]

BIT 23 is always logical 1 in connection with FPA 801, which is a

block orientated device.

STATUS WORD 4: EVENT STATUS

Status word 4 contains the following information:

BIT O0: RESET RECEIVED from front-end
BIT 1: PARITY ERROR IN MEDIUM
BIT 2: TIME OUT

BIT 4 : BLOCK LENGTH ERROR

BIT 21 :  STATUS TRANSFER ERROR

BIT 22 :  BUS TIME-QUT

BIT 23 : BUS COMMUNICATION ERROR
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Remaining bits in event status are all zeroes. Every status bit in event

status are cleared by either:

1. POWER TURN ON
2, SYSTEM RESET
3. THE SUCCESSFUL TRANSFER OF STATUS TO MEMORY

BIT O: RESET RECEIVED from Front-End.

Status bit O is only valid in connection with the receiver part of
FPA 801. When logical 1 it indicates that the transmitter part in

the front-end processor adapter has been reset,

The reset signal is continuously supervised during the transfer of
characters from front-end transmitter to FPA 801 receiver. If a reset
arises, receiver status is transferred to RC 8000 memory and an interrupt
generated, After the interrupt, FPA 801 receiver assumes an idle and

unassigned condition.

A reset occurring in the unassigned condition or at any other time,
when reset is not continuously supervised, is stored in an FF, and causes

immediate status transfer and interrupt by new start of the receiver.

BIT 1: PARITY ERROR IN MEDIUM.,

This status is set to logical 1 when a parity error is detected in data
received from front-end, Detection of a parity error causes no interrupt

generation or further error reaction.

BIT 2: TIME-QUT.

Time-out occurs if a REQUEST ACKNOWLEDGE signal is not returned
from front-end within a certain time after FPA 801 REQUEST emmission.
The time-out detection does not cause interrupt generation, however,

the write command will be terminated. In case of time-out during data
chaining, the char. counts of possible following write commands to the trans-

mitter will be added to the remaining char. count of the previous transmitter

command,
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BIT 4: BLOCK LENGTH ERROR.

BLOCK LENGTH ERROR is set to logical 1, if the character counter,
in a read command with continue bit = 0, is decreased to zero without

the simultaneous. detection of recejve block end.

BLOCK LENGTH ERROR is valid for both the receijver and transmitter

part of FPA 801 and causes no interrupt generation.

Detection of BLOCK LENGTH ERROR does not cause termination of the
command, FPA 801 continues to receive characters unti‘l receive block
end, however, characters received after character counter has become 0,

are not transferred to memory.

BIT 20: BUS PARITY ERROR.

This status bit is set to logical 1 during DATA-IN communication (data
transfer from slave to master), if a parity error in data received from the

slave is detected.

Bus parity error causes transfer of status to memory followed by an interrupt.

BIT 21: STATUS TRANSFER ERROR.
Lbus parity error|
This status bit is set to logical 1, if bus time-out!or bus communication

error occur during the transfer of status to RC 8000 memory,

BIT 22: BUS TIME-QUT,

Bus time-out is a status signal which may be generated during bus commu-
nication, if the slave, as a respond to a DATA READY signal from
MASTER, does not return DATA ACKNOWLEDGE or DATA NOT ACK-
NOWLEDGED within a certain fime.

Bus time-out causes transfer of status to memory followed by an interrupt.

BIT 23: BUS COMMUNICATION ERROR.

This status is set to logical 1, if a DATA NOT ACKNOWLEDGE signal

is received from the slave,
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Bus communication error causes transfer of status to memory followed by

an interrupt,

Abnormal Termination

-

Status bits 0, 20, 22, and 23 may cause abnormal termination. The mode

of termination depends on the command or device function executed.

If read or write commands are abnormally terminated, status is transferred
to RC 8000 memory and an interrupt is generated. Hereafter the addressed

device is placed in an idle and unassigned condition.

; i

The stop command is abnormally terminated only if either:

1. Bus errors during fetch of status address.
2.  Bus errors during transfer of event status.

3. Bus error during interrupt.

The sense command does not involve interrupts and is only abnormally
terminated if the above mentioned item 1 or 2 is fuifilled. After an
abnormal termination of stop or sense, the addressed sub-device is placed

in an idle and unassigned condition.

Wait and control commands in connection with FPA 801 does not involve

abnormal termination.

When the device function “start channel program" is executed, abnormal

termination may occur on account of either:

1. Bus errors during fetch of the base address.

2.  Bus errors during fetch of channel program address,
3.  Event status being # 0.

4. Bus errors during fetch of:

a. CHANNEL COMMAND
b. FIRST WORD ADDRESS
c. CHARACTER COUNT
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Termination on account of item 1 or 2 causes the addressed device to

be placed in an idle and unassigned condition.

Termination on account of item 3 or 4 causes status transfer followed by
an interrupt, and hereafter the addressed device is placed in an idle and

unassigned condition.

During interrupt generation abnormal termination may occur on account

of either:
1. Bus error during fetch of INTERRUPT LEVEL.
2. Bus eror during fetch of INTERRUPT DESTINATION.

3. Bus error during transfer of INTERRUPT LEVEL to the CPU,
which is identified by means of the INTERRUPT DESTINATION,

In any case, the device which is executing the interrupt is placed in an

idle and unassigned condition,

Wait. 2.2.4

WORD 1: CHANNEL COMMAND
0 11 12 151617 18 23

[x x x x x x x x x x x x]x 1 0 Olx[x][x x x x x x]

x = don*t éare,

The contents of words 2 and 3 are irrelevant in connection with the

wait command.

Apart from the stop command the wait command does not place the

addressed device in unaissigned condition.
The wait command places the device in an idle condition.
The command is terminated by either:

1. An attention event,

2. By new start of the device.
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In case of an attention event, status will be transferred to memory
followed by an interrupt, and hereafter the device is placed in a
dummy wait condition, which can only be terminated by means of the

device function RESET UNIT.

In case of new start of device the wait command terminates without
status transfer and interrupt and the addressed device continues with the

channel program,

The only attention event in connection with FPA 801 is “RESET
RECEIVED" from front-end; and this event is only valid in connection

with the receiver part of FPA 801,

As a rule, the wait command should only be used as a single command,

and not in channel programs composed of several commands.

Stop. 2.2.5

WORD 1: CHANNEL COMMAND
0 1112 151617 18 23

Lxxxxxxxxxxxxixil]lx]xlxxxxxx]

x = don*t care,
The contents of words 2 and 3 are irrelevant.

This command, when normally terminated, causes transfer of status to

8000 memory followed by an interrupt,

Hereafter, the addressed device is placed in an idle and unassigned

condition,

Concerning abnormal termination of the stop command, refer to pages

2-19 and 2-20.

The stop command is used to terminate a channel program,
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Control (no Parameter). | , 2.2.6

WORD 1: CHANNEL COMMAND

0 1112 151617 18 23
[xxxxxxxxxxxxlxllO]OIx[xxxxxx1

X = don% care,
The contents of words 2 and 3 are irrelevant.

This command causes activation of the autoload signal to the front-end

processor, if the transmitter part of FPA 801 is addressed.

If the receiver is addressed, the command will be interpreted as an
initiate command, which transfers a status character, with all bits

equal to logical 0, to the front-end. Time-out may occur during the
transmission, refer to time-out, page 2-17. Note that continue must not

be ordered in connection with the initiate command,
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FPA 801 COMMANDS

COMM.FIELD Egg; Channel com- First word Character

T2 (13 ]14] 15| bit 16 mand word 1 address, word 2 | count. word 3

x]olofo| x SENSE First word addr. x

x]10[0 {1 D READ First word addr. | Char. count

xlol1]7| D WRITE First word addr.| Char. count

x{1101]0 X WAIT X %
11110 X CONTROL X X

x| 11111 X STOP X X

x denotes parameters or bits not used,

FPA 801 EVENT STATUS

Bit | Receiver interpretation Transmitter interpretation
0 | RESET RECEIVED X
1 | PARITY ERROR IN MEDIUM PARITY ERROR IN MEDIUM
2 | TIME-OUT TIME-OUT
4 | BLOCK LENGTH ERROR BLOCK LENGTH ERROR
20 | BUS PARITY ERROR BUS PARITY ERROR
21 | STATUS TRANSFER ERROR STATUS TRANSFER ERROR
22 | BUS TIME-QUT BUS TIME-QUT
23 | BUS COMMUNICATION ERRCR| BUS COMMUNICATION ERROR

x denotes unused bits,

Unused bits and remaining bits are always zero,

FPA 801 CURRENT STATUS

Bit | Receiver interpretation Transmitter interpretation

0 | FRONT-END DISCONNECTED | FRONT-END DISCONNECTED
21 | DEVICE KUND =0 DEVICE KIND =1
23 | BLOCK ORIENTATED = 1 BLOCK ORIENTATED =1

Remaining bits are always zero.

Fig. 2.1. Command and Status Survey

AA355 FPA 801 2-23



INTERFACE BETWEEN FPA 801 AND FRONT-END

S D it e s . . 8 e . 2 s D U e G D e G o S S S e e O < o e S - - - . v o

Timing (Refer to Fig. 3.1).

As mentioned in section 1 "Main Characteristics" the communication

with the front-end utilizes the handshake technique.

Note that the transmitting unit is allowed to raise the request signal,
even if the request acknowledge signal is not lowered, which means that
it is the rise of the leading edge of the request acknowledge that indi-

cates the reception of the character.

This is done to speed up the transmission, since the transmitting unit
does not need to wait for the propagation of the high to low transition

of the acknowledge signal.

Upon the reception of the low to high transition of the request acknow-
ledge signal the transmitting unit must lower the request signal. The

request signal must be low for at least 100 ns.

The pulse width of request acknowledge must not be less than 30 ns.;
however, the signal must not be lowered until the request signdl has
been lowered. The pulse width of request acknowledge depends on cable
delay, driver/receiver propagation delays, and propagation delays in
circuits, which utilize the acknowledge signal. When using FPA 801
interface circuits and principle the width of request acknowledge,

measured at the output of the line driver, will not be less than 30 ns.

When measured at the outputs of line drivers, data must lead request
with at least 20 ns., the same specification is valid for the last charac-

ter signal. Data must not change as long as the request signal is true,

To compensate for max. cable and recejver skew, the receiving unit
must delay the request signal at least 100 ns. before the character is

stored,

The pulse width of RESET and AUTOLOAD signals shall be at least 300 ns.
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Line Drivers and Receivers,
The following line drivers and recejvers are recommended:

Drivers:
TEXAS ~  : SN 75183
NATIONAL : DM 8830
FAIRCHILD : 9612 E

Receivers: ’
TEXAS : SN 75182
NATIONAL : DM 8820 A
FAIRCHILD : 9613

The line drivers provide differential output signals, and are used to
drive a twisted pair line with an impedance of app. 1205 . The drivers

are single supplied and use only + 5V,

SN 75183 and DM 8830 are compatible and include gates, which are
useful when it is necessary to gate the signals; therefore, this'type of

driver is used for the control signals.

9612 E is used for the data, parity, and last character signals, since

these signals need no gating.

The line receivers are designed to sense small differentic! signals in the
+

presence of large common-mode noise; up to - 15V. common mode input

voltage can be tolerated, The receivers are single supplied and use

only + 5V,

SN 75182 and DM 8820 A are compatible and include strobe and termin-
ating resistor (170 2 ). The strobe input is used to strobe all of the
control signal receivers with the disconnected signal from the opposite
end. This assures that the output of the control signal receivers is

always logical 0, if the opposite computer is disconnected (power off

or no cable installed etc.),

AA355 FPA 801
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9613 is used as receiver for the data parity and last character signals,
. since these signals need no gating., No terminating resistor is included
in the 9613, |

Cable Characteristics.
The cable to be used should have the following characteristics:

Type: Shielded cable, 9
Min. 16 pairs of twisted wires 0,25 mm”,
Impedance:  App. 120 . |

Max. length: 20 m.

The shield of the cable must be connected to the common zero
‘ voltage, Refer to fig. 3.2. The cable should only be terminated in

the receiving unit,

T I

|, our

A /T TTTTTT T 7 A -
L FaX L ° O
IN__ | DRIVER i x I GIZD‘RECEIVER
i i
IZE B L5 h 9012
. —
wl Lo 1 1

When a logical 1 exists on the line, A shall be positive in relation

to B.

Signal Description.

DATA LINES 0 : 7 : Data line O is the most significant
bit, and data line 7 the least sig-

nificant bit,

PARITY LINE : This line is the parity line making
the parity odd.

AA355 FPA 801
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LAST CHAR LINE

DATA REQUEST LINE

STATUS REQUEST LINE

REQUEST ACKNOWLEDGE LINE :

RESET LINE

AA355

: When logical 1 this line indicates

the end of the block. The LAST
CHAR signdl is generated simultane-
ously with the emission of the last
character in the block. The last
char. signal must also be generated

during status character transmission.

: This signal when logical 1 indicates

to the receiving unit that a data
character is ready on the data lines
0 : 7. The signal is generated by the

transmitter in the transmitting unit,

: This signal when logical 1 indicates

to the receiving unit that a status
character is ready on the data lines
0 : 7. The signal is generated by the

receiver in the transmitting unit,

When this signal changes from false

to true state, it indicates to the
transmitting unit that the character

on the data lines has been stored in
the receiving unit. Upon the reception
of the rising edge of the acknowledge
signal the transmitting unit is allowed
to fetch the next character and place

it on the data lines,

: This line when logical 1 indicates to

the receiver in the receiving unit that
the transmitter in the transmitting

unit has been reset,

FPA 801
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CONNECTED LINE : This line when logical 1 indicates
to the receiving unit that power is
on, The connected signal is used to

strobe the following control signals:

RESET

REQUEST ACK
DATA REQUEST
STATUS REQUEST
AUTOLOAD

This assures that the output of these
receivers is at logical 0 when power
in the transmitting unit is turned off,
presupposed the connected line is
terminated as shown on diagram 31,

section 3.2.

AUTOLOAD LINE : This line is necessary to be able to
initiate an autoload procedure in the
front-end computer under RC §000
program control. Likewise, the front-
end computer may use the line to

initiate an autoload procedure in

RC 8000.

FPA 801 Interface Circuits.

Diagrams 26, 27, 28, 29, 30, and 31 show the interface circuits
and principle used in FPA 801,
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770404 LLM. 770406 VH.

770328 AMS.

750925 VH

28

28

31

31

29
29
29
29
29
29
29
29
29

22-13

109-6

72-24

34-14

60-7

60-5

130-7
130-1
130-7
130-1
140-7
140-1
140-7
140-1

4-9
109-9
69-12

72-22

16-12
25-11

34-14

FPA 801

- RECEIVER RESET

s v o

50119
i 2 1) vl
REQUEST ACK OUT . 4 1T
- PARITY ERROR DET, IgK ofz PARITY ERROR
74109
1-GEN, -G 4 f
_ - CLEAR REC. DONE '
oV 1Q 119
14 1 vho
. 12 7
- LAST CHAR,IN 134K 0f9 RECEIVE BLOCK _END
74109
159 ]
129
3 Ja 2 RECEIVER CHAR. REG 0
4 b 5 RECEIVER_CHAR, REG 1
7 Je & RECEIVER CHAR. REG 2
8 |d 9 RECEIVER_CHAR, REG 3
13 1. 12 RECEIVER CHAR, REG 4
14 |+ 15 RECEIVER- CHAR, REG 5.
17 1 16 RECEIVER CHAR, REG 6
18 |h 19 RECEIVER CHAR, REG 7
11 1
1 AR
< 74273
139
DATA RECEIVER 0 s 1 1A
DATA RECEIVER | 2 18
DATA RECEIVER 2 o+ 4 |C
DATA RECEIVER 3 g ]p e |5
DATA RECEIVER 4 J 9 ]E
DATA RECEIVER 5 o110 IF o |6 - PARITY ERROR DET
DATA RECEIVER 6 ]G
DATA_RECEIVER 7 12 |H
PARITY RECEIVER 13 |1
45280
80 KTI525
9 16 39_|m
REQUEST _IN 10 8 sl 4 0109
- RECEIVER_DONE 11 7410 oV ﬁsz 2ID )]s
1 36 qR o33 3T
cP1 3By 34 olé o REQ ACK OUT
74120 74574
1
1-GEN _F .
SET_REQ ACK
22
END 11 13 o - RECE{VER RESET
END_OF READ CHAIN 12 74S°2>:
10Q 109
12fp V]9 RECEIVER DONE
1t
ol 8 - RECEIVER DONE
74574
13

-, GLEAR RECEIVER DONE

RECEIVER CONTROL & RECEIVER CHAR, REGISTER

Cirevit Diagrom
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770328 AMS, 770404 LLM, 770406 VH,

750929 VH,

27

27

27

27

27

27

27

27

27

1005

1005
1005

1005
1005

1005
1005

1005
1005

1005
1005

1005
1005

1005
1005

1005
1005

49-2
49-5
49-6
49-9
49-12
49-15
49-16
49-19

39-5

Bl

Al
B2

A3
B4

A4
BS

Ab
B7

A7
B8

A8
89

1005 A9

FPA 801

TRANSM, CHAR. REG 0 3 Y| 2 DATA LINE 0 QUT A _ 1004 Al
Z |yl DATA LINE 0 OUT B 1004 BI 3§
10 9812E 4
TRANSM, CHAR, REG 1 5 o YLL6 DATA LINE 1 QUL A 1004 A2 &
Zh? DATA LINE | OUT B 1004 B2 %
9612E 10 4
TRANSM, CHAR, REG 2 3 Y | 2 DATA LINE 2 OUT A 1004 A3 )
Z |51 DATA LINE 2 OUT B 1004 83
10 9612E . 7
TRANSM__CHAR, REG 3 5 Yl 6 DATA LINE 3 OUT A 1004 A4
4% DATA LINE 3 QUT B 1004 B4 3
. 9612§ 20 e
TRANSM. CHAR. REG 4 3 vy |2
Z i
20 9612E
IRANSM. CHAR. REG 5 5 vl ¢ DATA LINE 5 OUT A 1004 A6
2|7 DATA LINE 5 OUT B 1004 B6 %
412F 20 4
TRANSM, CHAR, REG 6 3 v |2 DATA LINE 6 OUT A 1004 A7
z D 6 ]
20 9612EF
TRANSM, CHAR. REG 7 5 vl ¢ DATA LINE 7 OUT A 1004 A8
3% DATA LINE 7 OUT B 1004 BB %
941 2F 40
KI51
TRANSM, PARITY 3]3 vy|2 |2 PARITY LINE OUT A 1004 A9 >
] ._L_EAEJIX_.UNE_QL[LB_LQQL&L_)
CRATA LINE 0 IN B 9612E Z o
150
KT 516-A 20] 12060 1, slal+ 115 DATA RECEIVER 0
| S 7 3d - &
¢ DATA LINE 0 IN A | 9613
¢.DATA LINE | IN B
N - 150 130
KT 516-8  19]' 2 {6 [+ 7 DATA RECEIVER 1
o i o
CDATA LINE 1IN A | 9613
SDATA LINE 2 [N B
N 150 130
KT 516-C 18 ‘2Q&3 3 4 2§ 1 DATA_ RECEIVER 2
CRATA LINE 2 IN A J 9613
(DAIA LINE 3 IN B
150 130
KT 516D 12 1% 14 & I+ oL DATA RECEIVER 3
d 5 _
¢DATA LINE 3 IN A | 9 2413
C.DATA LINE 4 [N B
N " 150 13Q
KT 516-E 16 5 2_ 1, 1 DATA RECEIVER 4
3" oL
<DATA LINE 4 IN A | 2613
CDATA LINE 5 IN B
N 150 140
KT 516-F  15}1200 16 6 b7 DATA RECEIVER 5
e 5‘0 -
(DATA LINE 5 IN A | 9613
CRATA LINE 6 IN 8
150 140
KT 516-G 1235 7 2 I+ ] DATA RECEIVER 6
3g- o
(DATA LINE 6 IN A ] 9613
¢ DATA LINE 7 IN B
N 150 140
KT 516-H 13]'2 8 6 |+ 7 DATA RECEIVER 7
E—E o o
DA 2613
<£ARII_Y_L1MLIN B
150 140
KT 516-3 120120E_ o 2 N PARITY RECEIVER
| G- ) q -
CPARITY LINE [N A ] 9 2413

DATA LINES TO AND FROM FRONT END PROCESSOR

Circuit Diagram
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770325 OKJ 770404 LLM, 770406 VH. A12903 18-009

770131 VH

4 15-8
2 15-6
31 72-23
1 5-8
28 109-6
26 29-5
4 15-8
1 5-8
26 25-10
1001 C9

26 29-9
FPA 801

- SUB DEV SEL P

137 . 137 ‘ 137 .
- SUB DEV SEL 74504)02 12}74504 \ 12 | 1174504 )90 SUB DEV SEL P
30
RESET_QUT 1
2 vls 1004A10
1-GEN H 3 zly6  RESET LINE OUT 1004810 g
R 4 , v
137
- POWER QK 74504\ 6 $ 75183
30
REQ ACK OUT 10
11 v|? 1005A11
I 12 Z|B REQ ACK LINE OUT 1005811 9,
13
75183
40
REQUEST OUT 1
2 vis 1004A12 |
3 Zlpt DATA REQ LINE QUT 1004812 ’;
4
75183
40
10
- SUB DEV SEL T vi9 1004A13 o
12 z{ 8 STATUS REQ, LINE OUT 1004813 %
137 13 >
- POWER OK 74504 . 8 *
75183
50
AUTOLOAD OUT }
2 vls 1004A14 N
3 ZL. 6 AUTOLOAD t!NE nyT 1004814 £
4 o.___ L 2N B }_
75183
50
iofs
? ) vl 9 1004A15
¢ 3 PINT 12 Z|. 8 CONN_LINE OUT 7004815 2
< 13 P : 4
75183
40
KT-519
LAST CHAR OUT 13 A 14 1004A16 |
yd 1004816 7
gz PP LASLCHARLNE QUL _———
1004A17
1004817 4
7
ov
CONTROL LINES TO FRONT END PROCESSOR 30
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770325 OKJ 770404 LLM, 770406 VH. A12903 18-009

770131 VH

4 15-8
2 15-6
31 72-23
1 5-8
28 109-6
26 29-5
4 15-8
1 5-8
26 25-10
1001 C9

26 29-9
FPA 801

- SUB DEV SEL P

137 137 137 .
- SUB DEV SEL 7“50‘)::2 12]74504 \ 12 1 11 ]|74504 )clo SUB DEV SEL P
30 .
RESET QUT 1
2 vis 1004A10 &
1-GEN H 3 Z|y6  RESET LINE ouT 1004810 ;
R 4
137
- POWER QK 74504 )_36 75183
' 30
REQ ACK QUIT 10
1 v|® 1005A11 &
12 Zip  REQ ACK LINE OUT  100SRIL
13
75183
40
REQUEST OUT i ,
2 vls 1004A12 o -
3 Zlp4  DATA REQ LINE QUT 1004812 ’;
4
75183
40
10
- SUB DEV SEL T Y9 1004A13 o
12 z} 8 STATUS REQ. LINE OUT 1004813 3
137 13 >
- POWER OK 74504 . 8 T
75183
50
AUTOLOAD OUT i
2 vls 1004A14
3 2l & ATOLOAD {'™F nuT 1004814 2
4 o T >
75183
50
[y,
* 1 Yo 1004A15
= PINT 12 Zj,8 CONN LINE OUT 1004815 §
13 :
75183
)
KT-519
LAST CHAR OUT 13 A |14 1004A16
7 7004816 2
gor2e PP ASLCHARLINE QUT————
1004A17
1004817 2
rd
&-
CONTROL LINES TO FRONT END PROCESSOR 30
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770325 OKJ 77& LLM,. 770406 VH.

750929 VH

31

72-23

FPA 801

100
4[EN
, 1005810 3]+ 6 - RESET IN
S T005A10 RESET LINE IN 1 -
N . JE Rt
___5|Rsp
75182
100
10[EN
, 1004811 |+ 8 - REQ ACK IN
¢ 1004A11 REQ ACK LINE IN o134 "
‘ ] I?Rr
___9|rsp
75182
11
4]EN
, 1005812 3]+ 3 - DATA REQUEST IN
¢ _1005A12 DATA REQ LINE IN o—ld-
N L_2]rt
__5]rsp
75182
11
10{eN
, 1005813 1]+ 8 - STATUS REQUEST IN
_ _1005A13 STATUS REQ LINE IN 13 ]-
N [ l?Rt
__9lrsp
75182
120
4JEN 137
¢-1005814 3]+ 6 3]74s04
¢—1005A14 AUTOQLOAD LINE IN o—ld-
82 L_Zlrt
KT-515 ___5]RSP
75182
470 1/20%
120
1-GEN G 23 10N
¢ 1005A15 1]+ 8 CONNECTED IN
¢ 1005815 CONN _LINE IN 13- '
N 22] 42 T 2Rt
KT-515 __9lrsp
470E VZOE\! 75182
+5Y
60
KT-519
¢ 1005A16 KI-514 o 15Q
< 120€ 1d 6fF 1 -~ LAST CHAR IN
LAST CHAR LINE IN 1/20 qH -
<~ 1005814 [ G 9613
\ -
¢ 1005A17 72
&1005817 KT-514 ‘
+8V .
A %5 1k5 1k5
ov 1/20w 1/20w 1/20w
24 23 22 1-GENF_
1-GEN H
1-GEN G
CONTROL LINES FROM FRONT END PROCESSOR 3
3411
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OPERATION

Switches and Indicators,

On the FPA 801 frontpanel is located one switch and two indicators,

The switch is named "AUTOLOAD ENABLE/DISABLE", and is used to
enable/disable the autoload signal send to the RC 8000 CPU,

The indicators are named "TRANSMIT" and "RECEIVE",

The ftransmit indicator is switched on for app., 100 mS every time the
data request signal to the opposite controller changes from false to
true, The transmit indicator indicates that data is being transmitted to

the opposite controller, Note that the transmit indicator is not swit-

ched on when status characters are transmitted.

The receive indicator is switched on for app. 100 mS every time a
data request from the opposite controller is acknowledged by FPA 801,
The receive indicator indicates that data is being received from the

opposite controller, Note that the receive indiczt-- I+ ~-2 - st 2

when status characters are received.
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