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1.0 JNTRODUCTION

This document describes the attachment interface between a Distributed Function
Device (such as the IBM 3290 Information Panel or an IBM 3270-PC) and a properly
customized IBM 3274 Control Unit via a coaxial cable as an extension to the
hardware interface described in the Product Attachment Information manual "IBM
3274, 3276 Control Unit to Device™. A Distributed Function Device attaches to
3274 Type A adapter ports (except port 0) and uses the Device Cluster Adapter
(DCA) transmission protocol. A program in the control unit communicates with a
program in the Distributed Function Device through a portion of shared memory in
the device which is addressable from the control unit by DCA commands.
Distributed Function Devices are solicited by POlLLing and are requested to
perform functions by means of several DCA commands which cause program
interrupts. Host data strecams are treated as pass-thru data to the device
constituting a function split which makes the control unit largely independent
of the device and of functional characteristics of its data streams.

The flexibility of this interface permits the Distributed Function Device to
logically configure up to 5 Logical Terminals which can communicate with a host
cogcurrently from different applications independently to different devicesLU
addresses.

The terms "Distributed Function Device,™ "Device,™ and "TCA Device™ (Terminal
Control Area) are interchangeable.

The following publications are listed for reference and may be useful in
understanding this document.

IBM 3270 Information Display System, 3274 Contro] Unit Description and
Programmer's Guide, GA23-0061.

JIBM 3290 Information Panel, Description and Reference, GA23-0021.
3270-PC Contro] Proaram User's Guide and Reference, (SC23-0103).

1.1 PBASJIC OPERATION

Communications between the Distributed Function Device and the 3274 control unit
(CU) is via a 128 byte Terminal Control Area (TCA) within the device's buffer.
Requests are made by the control unit by placing the function request and the
necessary parameters in the proper TCA locations and then telling the device to
execute the operation via @ START OP coax command. On write type data transfer
" operations, the data must reside in the device's buffer before the request
execution is initiated. On read type operations, the device places the data in
the specified buffer locations as part of processing the request.

The device then performs the requested function and tells the control unit when
it has completed or terminated. A completion code (Synchronous Status) is
posted by the device to indicate whether or not processing completed normally.
The control unit then reads the completion code and processes it as required.

The device may also make asynchronous requests (Asynchronous Status) to the
control unit by placing a request code in the TCA and telling the control unit
that the request is present. The control unit then reads the request code and
processes it when internal contention conditions allow. Processing by the
control unit consists of acknowledging the request and issuing more function
requests as required to service the device. Once the request is acknowledged,
the device is free to present another asynchronous request.

In addition, devices may also present prioritized Expedited Status in the TCA
buffer for functions which must be processed on an immediate basis.

Page 1
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1.2 JINTERFACE STATES AND YCA OWNERCHIP

TCA ownership is directly connected with interface states. Violation of
ownership rules constitutes an interface synchronization error. If detected,
the interface may be forced to disconnect by the offended party.

1.2.1 INTERFACE DISCONNECTED

While in this state, the device owns the entire TCA and data buffer. The
interface is considered disconnected when the control unit no longer services
device requests or status or the device does not answer POLLs. At any given
point in time, it may be impossible for the device to tell what the connection
state of the interface is. Excluding a POSITIVE indication to the contrary, the
device should always consider the interface as connected until it can determine
otherwise beyond a reasonable doubt. This state is exited when the device
generates a POR.

The device must have a positive indication that the interface is in this state
prior to sending an unsolicited POR to the control unit. Positive indications
that the interface is disconnected include:

The device has stopped ansuwering POLLs for a period of time in excess of 10
milliseconds. This causes The control unit to logically disconnect the
interface. This condition includes physical power off.

The device receives a TERMINAL RESET Command. The control unit only issues this
command when the interface is disconnected.

The CUDSER (Device Specific ERror code) field in the TCA is not 0. The control
unit writes a non-zero value in this field when the interface is logically
disconnected because a device specific error was detected.

NOTE: .

The control unit treats a POR that is received while the interface is not
disconnected as an interface synchronization error and force the interface to be
disconnected. The next POR is then treated normally.

1.2.2 INTERFACE CONNECTED

This state is entered when the device sends a POR to the contrel unit. While in
this state, the device and the control unit share the TCA and data buffer. At
any given point in time, each location is owned exclusively by EITHER the
control unit OR the device. When a location is not owned, it may not be
altered. Ownership is generally determined by whether or not the interface is
idle (no operation in process).

1.2.3 INTERFACE CONNECTED AND IDLE

The interface is considered idle after the device has posted synchronous status
for a control unit requested function. It is also considered idle between the

time POR is sent to the control unit and the START OP is received for the first
function request.

While in this state, the control unit owns locations X'40' to X'7F' in the TCA

and all of the data buffer. The device owns locations X'00' to X'3F' with the
following exceptions:

Page 2
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- DPASTAT - The device owns this location until it sets a value of X'01°
indicating that asynchronous status is present. At that point, ouwnership
belongs to the control unit until it (the CU) sets the location to 0 to
acknowledge the asynchronous status. Ouwnership then returns to the device.
The device must set the Asynchronous Status and parameters values in DALTAD
thru DAEP4 prior to setting DPASTAT to X'01°.

- DPSSTAT - This field indicates thae validity of DSSV thru DSSP3 to the
control unit. With SNA overlapped operation, it is necessary to stack
Synchronous Status in the TCA and a positive indication of its validity is
required. The CU sets this field to 0 when a Function Request is presented
to the device and a START OP is issued. The device sets an X'01' in this
field when the request completes or terminates and Synchronous Status is
available. The device must set the Synchronous Status and Parameter values
prior to setting DPSSTAT to X'01'. MWhile this field is X'01', it is owned
by the control unit. The device owns the field while its value is 0.

- CUDSER - This field is initialized to 0 by the device prior to sending a
POR. The control unit writes a non-zero specific error code (see section
©.6) in this field when the interface is disconnected due to an error. This
location is always owned by the control unit while the interface is not in a
‘disconnected' state.

- EXFAK - This field indicates the validity of fields EXFLT thru EXFP4 to the
control unit. Certain device requests must be serviced on a priority basis
whether the device is active or idle. Expedited Status (ES) has service
priority over normal asynchronous status. ES can be processed while the
device is in an active state. When the request has been serviced the
control unit acknowledges ES by resetting the unacknowledged request flag in
EXFAK. The device must set the request fields before posting status to
X'01" in EXFAK. While this field is X'01' it is owned by the control unit.
The device owns the field while its value is 0. The control unit may load
response parameters in fields EXFDl thru EXFD4 before acknowledging ES
status. ES status is acknowledged by issuing a READ Terminal ID, causing a
TCA interrupt in the device microprocessor. READ Terminal ID is used in
this context as an "Alternate Start Operation™ command.

1.2.4 INTERFACE CONNECTED AND ACTIVE

This state is considered active from the time that the control unit receives a
clean response to a POLL on a START OP command queue until the time when the
device posts Synchronous Status in DSSV. MWhile in this state, the control unit
owns only the data buffer exclusive of any area specified by request parameters -
on data transfer type requests.

NOTE:

A "command queue™ is a series of commands and data that are issued by the
control unit to a device without an intervening POLL command. There may or may
not be "ending sequences™ between the commands and/or data (see section 3.6).

Contention in this area may be caused by a command queue retry by the control
unit which may cause locations X'640' to X'47' to be rewritten. Contention is
avoided by issuing separate command queue (1) to write to the TCA and (2) to
issue the START OP. 1If the Write command queue fails, rewriting data to the TCA
on retries is not noticed by the device since it only examines control unit
altered TCA locations when a START OP is received. If the START OP command
queue fails, the retries are detected by the device by examining the CUSYN
value. If CUSYN has not been toggled, the START OP is a retry and should ba
ignored. If a START OP is received while one is in process and CUSYN has been
toggled, an interface synchronization error has occurred and should be reported
to the control unit by the device.
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1.2.5 RESERVED FIELDS

Keserved fields in the TCA are excluded from the above discussion. While the
interface is connected, reserved fields in the TCA between X'00' and X'3F'
belong to the device. Fields between X'40' and X'7F' belong to the control
unit. Reserved fields owned by the daevice must be set to zero. Reserved fields
owned by the controller should not be checked by the device.

1.3 JNTERFACE STATE DIAGRAM

INTERFACE INTERFACE
INTERFACE CONNECTED CONNECTED
DISCONNECTED & IDLE & ACTIVE
POR START OP
b ¢ >x >x

(DPSSTAT = X'00")

SYNC STATUS POSTED
(DPSSTAT = X'01")

x<

INTERFACE DISCONNECTED

1.4 DEVICE STATES

Device states reflect the active level of communications between the device and
an upstream entity.

1.4.1 OFFLINE T0 CV

This state is equivalent to the 'interface disconnected' state described
previously. The control unit is no longer servicing requests or status from the
device or the device is not responding to POLLs. The device is not recognized
by the control unit.

1.4.2 INITIALIZATION IN PROCESS

This state exists between the time that the device sends a POR to the control
unit and the time that the control unit posts '3274 READY' via WCUS. While in
this state, the control unit performs the initialization necessary to be capable
of recognizing the device. Once the TCA is initialized properly, the device is
capable of processing Function Requests.
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1.4.3 ONLINE TO CU

This state is entered when '3274 READY' is posted to the device via WCUS. UWhile
in this state, the device is recognized by the control unit, but may not
communicate to the host. The device may request functions from the control unit
to utilize locally owned resourcaes, but may not attempt to communicate to the
host. The control unit discards any outbound transmissions for the device.

This state may also be entered when the device requests that it be taken offline
from the host via AEDV.

Device Function Requests that may be utilized by the control unit while in this
state are limited to CNOP, WCUS, RDBD, WDBD, RDCOPY, RPID, and WCTL. The device
must.respond with ERFR Synchronous Status to any other Function Request it
receives.

In this state asynchronous status requests of AEEB and AEEP are invalid.

1.4.4 PENDING STATES

Online/offline to host requests (AEDV) remains pending until the control unit
acknowledges asynchronous status.

1.4.5 ONLINE TO HOST

The CU puts the device in this state when specifically requested to do so via
AEDV. The device remains in this state until (1) it is returned to an online to
control unit state via AEDV or (2) the interface is disconnected. While in this
state, the device communicates with the control unit as described for the online
to control unit state. In addition, upstream communications with the host are
now allowed and outbound transmissions are forwarded to the device.

In this state asynchronous status requests of AEDBA and AEDBS are invalid.

1.4.6 DEVICE STATE DIAGRAM

OFFLINE INITIALIZATION =~ ONLINE PENDING PENDING ONLINE
70 CU IN PROCESS 10 CU ONLINE OFFLINE TO HOST
POR
> 0K INIT AEDV:
BAD INIT x > ONLINE
< X > ACK AEDV:ON
X >
AEDV:
OFFLINE
L
ACK AEDV:O0FF
< X
INTERFACE DISCONNECTED
< 4
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2.0 FUNCTION SPLITY
This interface must operate in three distinct environments:

. A 3270 protocol BSC control unit.
A 3270 protocol local channel attachment control unit.
A FID2 SNA control unit.

“wu N -

NOTE:
The CU serves primarily as a multiplexor converting host link protocols to coax
protocols and vice versa.

The function split for each of these is as follows:

2.1 OMMON

ntrol Unit Device
Error Logging I/0 Event Initiation
Indicator event status Device error reporting
Power on/off Device RAS and testing
Hung device detection Local Function
Communication area Operator indicators
management Hung CU detection

Limited CU file access

2.2 BSC
Control Unit Device
BSC protocols including: Data Stream from STX to
Transparency EOT/EOQB
Select Read Command Detection

Specific POLL
General POLL

Inbound Blocking
Line Control

Line hit recovery
Test header creation

2.3 LOCAL CHANNEL

Control Unit | Device

Local Channel protocols Channel Command processing
including CE, DE Data Stream processing

Test header creation
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Control Unit
PU Services

ACTLU/DACTLU processing
Session termination on
power off
(single session)
Outbound Routing

Function Daevice Product Attachment Information
March 1984

Device
All othaer SNA functions

ACTLU paramaeter processing
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3.0 DEVICE HARDWARE

The CU is the owner of the coax and controls all flow across the coax interface.
In general, it POLLs the device for status changes, writes to the device, or
reads from the device. The device is required to have an addressable buffer
which is accessed by coax Read and Write commands. Higher level functions are
communicated via data placed in the buffer. The CU initiates a function by
writing data into the device buffer and then telling the device to interpret the
data. The device initiates a function by placing data in the buffer and
responding to a POLL with status requesting the CU to interpret the data.

3.1 GENERAL DESCRIPTION

Data to be transmitted from a controller to a device or device to controller is
carried on a single coax line per device. Thae coax type is RG62AU with a
maximum length of 1.5 kilometers. Data is transmitted in a serial by bit
fashion using a binary dipulse technique. (See paragraph 3.6 for coax
transmission protocol.)

Data to be transmitted over the coax has a bit rate of 2.3587 MHz.
Communication is as follows:

Twelve (12) bits are assembled to form one (1) twelve (12) bit word for
transmission in either direction over the coax. The first bit of the twelve
(12) bit word is used to delimit successive words from the controller and is
always a "one (1)" bit and are referred to as the "Sync bit". The last bit of
each twelve (12) bit word is the parity bit that maintains even parity when
added to the preceding eleven (11) bits. Word groups of twelve (12) bits each
may be contiguous. In this case, the sync bit of the next word must directly
follow the parity bit of the preceding word with no intervening pad bits. A
word from the controller to the device (display or printer) is a command or data
word. Each Write type command causes a Transmission Turnaround /7 Auto Response
(TT/AR) following the last word of each group of contiguous words sent from the
controller, and the device responds with clean status (bits 1 and 12) if the
word(s) was (were) received without a Transmit Check. A word from a device in
response to a Read type command is either data or a status word. The device
must begin response (data, status or TT/AR) within 5.5 microseconds after
receiving the ending sequence from the controller (both read and write type
commands.) The 5.5 usec. is measured from the end of the last bit time of the
received ending sequence to the beginning of the first bit time of the
transmitted starting sequence.

The 12 bit command word from the controller to a device cohtafns address bits

(all zero) and a command code. The address portion of the command word is three

gits7ig length (Bits 2,3,4) which provides five bits for command codes (Bits
6,7, and 9).

Reserved bits in all commands and responses are zero.

3.2 WORD FORMATS

3.2.1 COMMAND WORD TO DEVICE

1 236 56789 10 11 12
SYNC YYy XXXXX 0 1 X
BIT ADDR. CMND CMND. Parity
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3.2.2 DATA WORD TO DEVICE (BIT 2 IS MOST SIGNIFICANT)

1 2345 6789 10 11 12
SYNC XXXX XXXX X 0 0
BIT DATA WORD * Data Parity

»* Bit 10 is a parity bit (odd) for the preceding eight bits.

Data Words of less than 8 significant bits are right justified (by the
controller) and the high order bits set to zero.

3.2.3 STATUS WORD TO CONTROLLER

1 2345 6 7 8 9 10 11 12
SYNC 0000 X 0 0 X 0 ] X
BIT ( STATUS BITS ) PARITY

OR:
1 2345 6789 10 11 12

SYNC SPECIAL 1 ] X

BIT STATUS PARITY

A status word is always sent (in response to a POLL command) from a device that
has power on and has completed its POR sequence. (Prior to receiving POR
Response from a device, the controller holds the device 'deactivated.' The -
controller POLLs the device but ignores any response except POR Response.) A
response of all zeros except for bits 1 and 12 indicates that there are no error
conditions to be reported up line and no operator activity requiring service.
This response is referred to as TT/AR or a "clean" response.

.3.2.4 DATA WORD TO CONTROLLER (BIT 2 IS MOST SIGNIFICANT)

1 2345 6789 10 11 12
SYNC  XXXX XXXX P 0 P
BIT DATA WORD * Parity

%¥Bit 10 = Parity bit (odd) for the eight bit (2 thru 9) data word for Read
Data and Read Multiple commands.

Data Words of less than 8 significant bits must be right justified (by the
device) and the high order bits set to zero.
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3.3 COMMAND CODES J0 DEVICE

The following commands apply to the base address '000' (bits 2 - 4). Commands
addressed to a non-existent feature must be treated exactly like reserved
commands (see note below).

READ COMMANDS (XXXX1) XXX11: Response Parity Checked
56789 XXX01: " Not " "
00001 POLL

00011 READ DATA

00101 Reserved

10101 Reserved

01001 READ TERMINAL I1.D.

10001 POLL/ACK

10011 Reserved

01101 Reserved

11001 Reserved

01011 READ MULTIPLE

10111 Reserved

01111 Reserved

00111 Reserved

11011 "

11101 "

11111 n

WRITE COMMANDS (XXXX0)

00000 Reserved
00010 RESET
Reserved
WRITE DATA
Reserved
LOAD ADDRESS COUNTER HIGH
LOAD ADDRESS COUNTER LOW
START OPERATION
Reserved
DIAGNOSTIC RESET
Reserved
"

P bt Pl b et D2 2 D2 OO OO
It D OIS 1t 4o bt 2 O O oo bt O
It O OOH I+ OO O s s
PPt et OO O OO O -
O0OO0OO0OOO0COO0OLOOOO0O

NOTES:
In response to the reserved read commands, the device must return an all zero

data word with bad parity (bits 2 thru 10 all zero) regardless of bit 8 in the
read command.

The reserved write commands reset the previous command. If no other command or
data word directly follows the reserved command, TT/AR takes place.
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3.4 READ COMMAND FUNCTIONS

3.4.1 00001-POLL AND 10001-POLL/ACK

The POLL command (Hex 1) does not use the address portion of the command word
for address. Bits in the address portion are unused.

Bits 2,3,64 insignificant

Bit 5 ACKnowledge last input message to controller.

1 2 3 4 5 6 7 8 9 10 11 12
SYNC - - - X 0 0 0 1 1 P
BIT ( POLL Command )

The response word to a POLL is a one word status response. If a non-zero status
word is sent to the controller, the device should anticipate receiving a
POLL/Z/ACK to acknowledge the acceptance of the first status word, cause the
device to respond with "clean™ status and reset the previously returned status
bits. Upon receipt of the clean status response the controller may issue
another POLL, without the ACK bit, and the device must respond with the second
status word. If the second POLL does not have the ACK bit on, the device must
respond with the first status word again. Repetitive POLLing and POLL ACKing of
the device may continue until an all zero status response to a POLL is received
at the controller or the controller reaches an error threshold.

The priority of POLL response is:

1 POR complete Special status code.
2 Base Status (Bits 6,9)

¥ Multiple bits of base status may be returned in a POLL response. If a
Status Bit is returned and not ACK'd, the same bit must be returned in
the next POLL response. The other status bit may be added to a
pr:vt:u:éy returned status bit if a POLL is received prior to receipt of
a POLL/ACK.

If there is no status to send, an all zero POLL response is sent indicating that
servige is not required at the device and the controller is released to POLL the
next device. . . ’

3.4.2 RESPONSE 70 POLL (STATUS WORDS)

The status response word from the device is:

1 2345 6 7 8 9 10 11 12
SYNC 6000 STATUS  RES RES RES SPECIAL RESERVED  PARITY

BIT ADDR TRANS 0 0 ] STATUS ] BIT
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Bit 1 = Sync Bit
Bits 2, 3, ¢, 5 = 0 (address)
Bit 6 =1 §§:§::.£?yn§::o::::i::sazYsc:;gng?:) has been set in the Status
Bit 7 = Reserved
Bit 8 = Reserved
Bit 9 = Reserved

Bit 10 = 1 Redefines bits 2 thru 9 as being Special status.
Special status codes are:

23645 6789

0000 0010 Device has powered on since last POLL. This code is
sent only in response to a POLL received after a power
gn (ordkeset Command) sequence is complete. See Reset

ommand.

Bit 11 Reserved

Bit 12 = Parity Bit - maintains even parity of the preceding eleven (11) bits.

3.4.3 OTHER READ COMMANDS

Each of these commands causes the daevice to return one or more Data Words. The
ending sequence must follow the 12th (P) bit of the last Response word.

00011 READ DATA
The read data command causes the addressed device to respond with one data
word from storage at the current address counter valuea. The address
counter steps up once at the completion of the command.

01011 READ MULTIPLE
This command causes the device to respond with one or more data words from
storage beginning at the current I/0 address counter value. The read
terminates (with ending sequence) when the two low order bits of the 1/0
address counter step to 00. A maximum of four bytes is returned.

01001 READ TERMINAL ID .
This command causes the device to respond with one data word. In addition,
the command interrupts the device processor. The control unit acknowledges
Expedited Status using Read Terminal 1D as an. 'alternate Start Op'
mechanism.

The format of the response data word is as follous:
1 2345 678 9 10 11 12

SYNC 00 00 00O 1 0 0 P
BIT ( Distributed Function Device )

3.5 WRITE COMMAND FUNCTIONS

Many of the Write Commands are defined as being followed by one (or more) bytes
of data. The device executes the command following receipt of the data byte. If
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a second command is received instead of the data byte for the first command, the
first command is lost and the second command sequence started. Write type
commands remain active until reset by the next command (including POLL). Data
sent while no command is stored is lost with TT/AR being returned.

00010 RESET

In a TCA device, the RESET command resets any pending status in the coax
adapter and interrupts the microprocessor. The microprocessor then
terminates any operation in process and causes the adapter to respond to a
POLL with the POR complete status code. The Adapter is then able to accept
and execute any valid command. The message buffer must be cleared, and the
controller output area is cleared. The following portion of the Device
Output Area is initialized (reference section 3.8.1):

Bytes 0 thru B: All zero.
Bytes C thru 11: Terminal ID bytes initialized.
Bytes 12 thru 7F: All zero.
" Bytes 80 thru 9F: Device Information (section 4.1)
NOTE:

POR Complete must not be returned if the reset (either Command, Power On,
or operator initiated) 'failed', that is, if the device is broken.

This command is only issued during error recovery and the Controller IML
sequence. The device must be capable of accepting two or more successive
Reset commands (without intervening POLL commands) and respond with a
single POR Response to a subsequent POLL.  Prior to returning POR Response
the device may terminate communication with the controller.

01100 WRITE DATA :
The WRITE DATA command causes the device to accept all following data words
for storage in the buffer until another command is received. The data to be
stored in the buffer must be loaded at the location indicated by the

address counter. The .address counter must step up once for each data word
received.

NOTE: ]
The controller is responsible for preventing address overflow while writing
(or reading) the device buffer.

10100 LOAD ADDRESS COUNTER LOW

This command, followed by one data word, loads the 8 bits of the data word
into the 8 low order bits of the address counter.

00100 LOAD ADDRESS COUNTER HIGH

This command, when followed by one data word, loads the data word into the
high order bits of the address counter.

01000 START OPERATION
This command is used to invoke processing of a function request. The coax
adapter interrupts the microprocessor. Upon completion of the operation the
device processor stores synchronous status in the TCA buffer and sets
"status available™ in the POLL response. To prevent controller microcode
timeout, the device must complete the operation within a specified timae
(see section 4.6.3).

11100 DIAGNOSTIC RESET

This command is similar to the RESET command discussed above and is
intended for service only.
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3.6 COAX TRANSMISSION PROTOCOL

The dipulse technique is controlled by the driver receiver logic that guarantees
8 voltage transition of the coax at mid-bit time. Prior to valid data being
transmitted, the coax must be conditioned to ensure that bit and byte
synchronization can be achieved. This requires the transmission of a line
quiesce and codae violation pattern which is generated by the coax driver logic.

3.6.1 LINE QUIESCE PATTERN

It is necessary to establish an equilibrium switching condition on the line
after the null condition of line turn around before valid data can be properly
detected at the receiver. Each data sequence from either controller or device
afte; éigetturn around is therefore preceded by the following 5 bit biphase
encode ata.

one bit
time

The bit polarity is shown at the logic to Driver/Receiver interface. Polarity
on the coax is inverted.

" 3.6.2 UNIQUE CONTROL CODE VIOLATIQN

A code violation follows the line quiesce pattern to differentiate between the
quiesce pattern and the start of the valid data following the code violation.
This is necessary because, due to varying line lengths, it is not possible to
predict where the received data becomes valid. However, the code violation is
received properly and provides a clean reference mark for start of transmission.

A unique balanced code violation sequence containing leading and trailing buffer
bits to eliminate history dependence on adjacent data appears as follows:

last 1" sync
of line code violation bit
quiesce

The trailing buffer bit is actually the sync bit of the following data byte.
This code violation is unique in that it contains pulse widths (1 1/2 bit pulse
widths) not present in normal biphase data (172 or 1 bit pulse widths) shoun
here for comparison.
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Each bit has mid-bit transition. Thus, once decoded, this code violation
provides, in addition to a reference mark for start of transmission, an
unequivocal definition of bit boundaries.

A eans is provided for re-establishing line synchronization with the device by
us 19 the receipt of a legitimate code violation to reset the device's SERDES.

3.6.3 TRANSMISSION TERMINATION SEQUENCE (MINI-CODE VIOLATION - MCV)

In order that the receiver demodulation logic is reset at the end of a
transmission, so that a subsequent transmission may be properly demodulated, a
special termination sequence is used:

12 13 14 15 (Bit times)
P 0 MCV MCV

ﬂlﬂ

or
“o“

Ending Sequence

The last byte of data transmitted has 15 bits. The first 12 bits are as
previously defined (starting with sync and ending with a parity bit). The
thirteenth bit is a zero followed by two bit times without a mid-bit transition.
(These are referred to as mini-code violations.) The first mini-code violation
is always used to reset the receiver logic. The second merely guarantees that<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>