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PREFACE

This manual provides programming information for the PERKIN-
ELMER Quad Synchronous Adapter (QSA) Product Numbers M47-002 and
M47-003, and the Single Synchronous Adapter (SSA) Product Numbers
47-106 and 47-107. The QSA or the SSA provides an interface

between the Multiplexor Bus, Memory Access Multiplexor (MAM), or
Selector Channel Rne nf a PFRKTN=FRIMER Aiai+al svstem and up to

A o 8 X oy ] o a A AdAVIN & 4Y Ao Ad Ld bd L Mo M A WA e =5 LA —§ 1] Qiazg - B A
four Two-Wire or Four=-Wire Synchronous Data Sets. The manual
includes an introduction to the adapters, and detailed
information concerning configurations, data formats, programming
instructions, seguences, and constraints, interrupts,

initialization, and device addressinge. Appendices to the manual
provide a programmer's guide, and 16-bit and 32-bit programming
examples.
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CSA/SSA
PROGRAMMING MANUAL

1« INTRODUCTION

This document provides programming information for the
Perkin-Elmer Single and Quad Synchronous Adapters. It assumes
that the reader is familiar with the I1/0 programming structure of
Perkin-Elmer Processors. One manual which will be of interest is
the appropriate Processor User's/Reference Manual.

The Quad Synchronous Adapter (QSA) and the Single Synchronous
Adapter (SSA) are designed to operate with synchronous modems.
They contain the serial/parallel converters, character buffers,
and control circuits for one or four modems (1 or 4), operating
in either twc-wire or four-wire mode. For technical information
concerning the SSA or QSA, refer to the SSA Installation and
Maintenance Manual, Publication Number 29-689, or the QSA
Instruction Manual, Publication Number 29-411.

2. CCNFIGURATICN

The 381 mm (15") SSA, Marketing Number M47-106 and Mu47-107, or
QSA, Marketing Number M47-002 and M47-003, may be configured on
Models 6/16, 7/16, 8/16E, 7/32, 8/32, Series Sixteen, or Series
3200. They provide one or four double buffered interfaces to
synchronous data sets, such as the Bell 201. The QSA does not
include data set signal level conversion, but interfacing to a
modem is made possible by using the appropriate Line Conditioning
Module (LCM). Provision is also made to connect an SSA to an LCHM
for other than RS-232 signal level conversion.

When strapped for four-wire operation, an SSA has two and a QSA
has <e€ight consecutive device addresses, with each consecutive
pair teing the receive and transmit addresses for each line. The
receive line is always assigned the even address and the transmit
line address is odd. For two-wire operation, each line responds
to the even address, unless two-wire address interleaving is
installed. The address interleaving scheme enables the
consecutive addressing of eight two-wire 1lines, on two Quad
Synchronous Adapters. This scheme is described further in the
"DEVICE ADDRESSING" section.

The SSAR or QSA can also be configured under a Selector Channel

(SELCH) for high speed data transfer, a Memory Access
Multiplexer, or the Auto Driver Channel.
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3. L[CATA FORMAT

Various line and control options are available on the SSA and
QSA. They are described in the following paragrabphs.

3.1 Tata Set Cperating Modes

Each data line on the SSA and QSA is provided with strap options
to operate in two-wire or four-wire mode. Each board is provided
with strap cptions to provide automatic deletion of leading SYNC
characters, and Rutomatic Resynchronization after termination,
during the Zero Bit Insert/LCelete (ZBID) receive mode.

3.2 Transmission Rate

The transmission rate is fixed by the modem being used with the
~SSA cr QSA. The interface is transparent to this rate which must
not exceed the maximum o¢of 1.6M baud. The modem must always
supply the transmit and receive clocks. The Local Loopback mode
of oreration uses an internal test clock that is strappable to
two arproximate baud rates; 8k baud with the strap removed and
800 baud with the strap installed.

3.3 Method cf Transmission

In non-ZBID mode, data is serial, synchronous by character and
bit, using SYNC characters for character synchronization. Any 5,
6, 7, or 8 bit character in the range of X'01' to X'FE' (with or
without parity) may be used, and is program selectable for each
line.

The ZBILC mcde is reguired to accommodate several communication
conventions, and is selected under program control. In this

mode, the character length is fixed at eight bits per character
and the Flag (F) character is hardware fixed at X'7E‘'.

4, PROGRAMMING INSTRUCTIONS

The Processor I/C Instructions are used to communicate with the
SSA and QSA.

4,1 SSA/QSAR Programming Instructions
.11 Sense Status (SS or SSR)
The Sense Status instruction is used to determine 1if character

transfers are comblete and correct, and also to interrogate the
associated mcdem status.
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4.1.,2 Output Command (OC or OCR)

The Output Command instruction is wused to Enable or Disable
interrupts, answer or disconnect calls, and to set the interface
to the Receive or Send Mode.

4.1.3 Write Data (WD or WDR)

The Write Data instruction is used to lcad the output character
into the Data Register, and to set the SYNC character register.

4.1.4 Read Data (RD or RDR)

The Read Data instruction is used to read an assembled character
into the processor.

4.1.5 Acknowledge Interrupt

The Acknowledge Interrupt command provides two different types of
commands. When bit 15 is reset, the command is recognized as the
commor command for setting the function mode of the addressed
line (both PReceived and Transmit). When bit 15 is set, the
command is the Receive/Transmit command. In four-wire mode, the
command sent to the Receive 1line is interpreted as a Receive
command and to the Transmit line as a Transmit command. In
two-wire mode, command bit 14 (RQ2S) sets the Transmit or Receive
mode.

4.2 Command Byte

Table 1 shows the interpretation of each bit in the Command byte.

TABLE 1 SSA/QSA COMMAND BYTE

8 9 10 11 12 13 14 15
(DISABLE ENABLE ,
RECEIVE T
CElV DISARM LocaL | SYNSCH | geapy WRITE/
LOOP RESE (DTR) SPECIAL RQ2S 1
DISABLE ENABLE T
D! , BACK
TRANSMIT T DATA
DISARM MODE
COMMON NO. OF DATA LINE MODE 0
BITS SELECT CONTROL
Disable When this bit 1s set and Enable 1is reset, any

interrupts occurring for that device address are not
passed to the processor but are queued.

Enable When this bit is set and Disable is reset, any

interrupt occurring for that device address is
presented to the processor.

29-472 RO3 10/79 3



Disarewm

*Local
Loopback

Synsch

Reset
Data
ode

*Ready

When both the Enable and Cisable bits are set, no
interrupts are generated or queued by the device
address. All eight device addresses on the QSA and
both device addresses on the SSA are set to this
mode on initialization.

This command bit, if set, causes the transmit and
receive lines to go to the Local Loopback mode. All
control and data ocutputs to the modem are forced ¢to
their OFF state and all incoming control and data
line signals are taken from the specified 1local
loopback source 1line (see the "Local Loopback"
section).

Local Lcopback csnnot be used when the SSA or QSA is
configured under a Selector Channel.

This command bit, if set and issued to the Receive
line (or two-wire line in receive mode), causes the
line to go the SYNC/Flag Search (SYNSCH) mode.
Incoming serial data 1is discarded and not presented
to the processor until the correct synchronization
sequence is detected. See the Synchronization
section. A command with this bit reset does not
change the current state of the line, but resets the
OV and Parity FError bits of the Status byte, if set.

A command with this bit <set and the RZ2S bit set to
the +transmit 1line (or a two-wire 1line in the
transmit mode) while in BISYNC mode (non-ZBID)
forces the line to transmit continuous MARK
characters (all bits set including parity is
enabled), starting at the completion of the present
character being shifted out (EOC). In ZBID mode,

this command causes the line to transmit
continuously the last contents of the transmit data
holding register, without inserted =zero bits,

starting at the completion of the present character
being shifted out (EOC). A command with this bit
reset and RQ2S set causes no change to the +transit
line data mode. The transmit line returns to the
data mode at the next EUC after a Write Data, while
Data Mode 1is reset., In ZBID Mode, the SSA/QSA
automatically inserts one leading flag character
(X*7E*) before the data frame is transmitted.

When this bit is set, a ccmmand forces the Data Set
Ready (DSR) control line to the modem to go to the
ON level. This bit must be set on all Receive and
Transmit commands to maintain the data mode. If
this bit is reset, DSR is forced off, carrier and
CL25 return tc the idle state, and an existing call
is terminated. Eeady must be sent to answer an
incoming call.

29-473 R0O3 10/79
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RQ2S

No.
Data
Bits
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of

This command bit is used to control the state of
special modem control signals, such as NEW SYNC and
SPEED SELECT (CH/CI). The special control 1line is
forced to the ON level by setting this bit. This
bit is ignored if no special function 1is wired.
(See the LCM Instruction Specification, 02-380A20

£ vvir;rn infarmat+tion. )
FERV Y & wWaiAlLiluly .LIILULmCl\-J.VIIOI

This command bit controls the state of the
REQUEST-TO-SEND (RQ2S) <control line to the modem.
In a two-wire configuraticn, it also controls the
state of the Transmit and Receive mode of the linee.

In two-wire ccnfiguraticns, a command with this bit
set switches the line into Write mode and forces the
RQ2S control line active. Interrupts are disarmed
from the receive 1logic and only the Transmit line
status is returned. A command with this bit reset,
sWwitches the line into the Read mode and forces the
RQ2S control 1line inactives. Interrupts are disarmed
from the Transmit logic and only the FReceive 1line
status is returned. A subsequent write data to the
line in the Read mode sets the programmable SYNC
match character register.

In four-wire <configurations, a <command to the
transmit line with this bit set forces the R(2S.
The program mucst, therefcre, leave RQ22S active for
at least two character periods after the last useful
character is outgput to ensure that it has been
transmitted. One method is to write two or more pad
characters (e.g., X'FF') after the data in non-ZBID
mode.

These two bits ccntrol the number of data bits (does
not include parity per character for non-ZBID mode.
In ZBID mode, the SSA/QSA forces eight
bits/character regardless of these two command bits.
Characters are right-justified in the data byte, if

less than eight bits per character. If parity is
specified, the number of bits transmitted per
character is egqual to this value plus one.
Bit No. 10 Bit No. 11 Bits/Character
0] 0 5 bits/character
0 1 6 bits/character
1 3 7 bits/character
1 1 8 bits/character

In a four-wire configuraticn, these command bits are
common to both the transmit and receive side of the
line. The 1last command to either side stands for
both sides.



Line Mode

Contrcl

4.3

These two bits control the line mode as follows:

Rit No. 13 Bit No. 14 Line Mode
0 0 No parity
0 1 Zero bit
Insertion/Detection
1 0 0dd parity
(inserted-checked-
deleted)
1 1 Even Parity
(inserted-checked-
deleted)
NOTE
The Data bit Select and Line Mode
Control bits are undefined at
initialization. The program must

define them by an Output Command.

Status Byte

Table 2 displays the status bytes for both the +transmit and
received sides.

TABLE 2 SSA/QSA STATUS BYTES

8 9 10 1 12 13 14 15
PARITY
RECEIVE ERROR/ SPECIAL RING BUSY EXAMINE CARRIER
ov TERM. OFF
TRANSMIT ov BUSY EXAMINE CL2S DSR

ov

Overflow. This bit 1is =set if the SSA/QSA is not
cerviced at its data rate (within 1/2 of a character
time).

Data was not read from the SSA/QSA before another was
assembled in the Receive mode. In this case, a data
byte was over written in the SSA/QSA.

Cata was not supplied to the SSA/QSA in time, during
transmission, and the previous character was
re-transmitted in the non-ZBID mode. For the ZBID
mode, the flag is set upon an overflow condition.

This bit, once set, remains set until reset by a

command to the line with bit-15 set or by system
Initialization.
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Ring

Busy

Examine

Carrier
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Farity Error/Termination. During non-ZBID mode
operation, this bit indicates that a parity error has
been detected on the incoming character. During ZBID
mode operation, this bit indicates that the hardware
control 1logic has detected a flag or an abort
condition.

This bit is reset by any command to the Receive 1line
with bit 15 set. In non-ZBID mode, the next incoming
data character with good parity resets this status
bit.

This bit is set when the special status function from
the modem is active. This bit is always reset if no
special function is wired in the associated LCM. See
the LCM Installation Specification 02-380A20.

This bit is set when the RING control line from the
data set is ON.

This bit is set in the Status Byte when the 1line is
not ready to present a data byte to the processor
(Receive) or to accept a data byte from the processor
(Transmit). It is also set by the following
conditions:

Receive Rusy:

- The Carrier-ON (CO) line from the modem is at
the OFF level.

- The receive data buffer has not been loaded from
the <character assemble register since the
provious ‘'Data Request'.

Transmit Busy:

- The CLEAR-TO-SEND (CL2S) line from the modem 1is
at the OFF level.

- A 'Write Data' is issued from the processor.

This bit is reset when the Receive Data Buffer is
loaded or when the Transmit Data buffer is emptied.

This bit is set when OV or Parity Error/Term status
bit is set.

This bit, when set, indicates that the CO 1line fronm
the Data Set is OFF.

Not Clear to Send. This Dbit, when set, indicates
that the CL2S l1line from the modem is OFF.

Lata Set Not Ready. This bit, when set, indicates
that the Ready (RDY) line from the modem is OFF.



5« SYNCHRONIZATION
Refer to Figures A1-4, A1-5, and AR1-6 in Appendix A.

In the non-ZBID mode, the Receive line is synchronized with the
incoming data upon reception of two consecutive SYNC characters.
Ersuing leading Sync characters are discarded if the automatic
SYNC delete option 1is installed; otherwise all data following
synchronization is loaded intc the buffer and presented to the
processor. A Write Data to the Receive side of a four-wire 1line,
or a Write Data to a two-wire line in Receive mode, sets the SYNC
Match Character register. When the adapter is initialized, the
contents of the SYNC Match Character register is undefined and
must ke set by the progranm.

In ZBID mode, the Receive line is synchronized with incoming data
upon detection of a single flag character of X'7E', fixed by
hardware. It remains in as 'flag received' state with no data
presented to the processor, if the ensuing characters are flags.
If an abort character, any character of 6 or more contiguous 1
bits, not =equal to a flag (X'7E'), without inserted zero bits,
(i.e., X'3F*, X'FC*, C*'7F*', X'FE', or X'FF') |is detected
following a flag, the 1line 1is put back into SYNC Search mode
ready to establish synchronization, upon the reception of another
flag (X*7E°'). If a data character (neither flag nor abort) is
detected immediately following the detection of a flag character,
the 1line gces into the data mode, and data is presented to the
PLrOCesSSOr. Cnce in the data mode, a flag or an abort character
terminates the data frame and sets the Parity Error/Term status
bit. If automatic resynchronization is installed, a termination
flag character puts the line back to the 'flag received®' state,
ready to go intoc the Data mode on the next data byte; otherwise,
the 1line goes into the SYNC Search mode, to be resynchronized by
another flag.

The SYINC characters must be supplied as data to the transmit line
in non-ZBID mode. Atter a data transmission is terminated by 0V,
the transmit line continues tc send the 1last contents of the
contiguous flag characters.

. In ZEID mode, the transmit logic precedes the first data byte of
a frame with a flag character, and after a frame transmission is
terminated Lty OV, the +transmit line sends multiple contiguous
flag characters.

6. INPUT/OUTPUT

To set up a Read operation, the SYNC Match <character register
should be set as described in the "Synchronization" section. An
Qutput Command with SYNSCH and DTR should be 1issued to the
Receive 1line (RQ2S must be reset). At the next change of status
(or interrupt) after carrier is ON, a zero status indicates that
a character is available. A Read Data must be issued before the
end of the character time.

8 29-473 RO3 10/79



To set up a write operation with a non-ZBID transmit 1line, an
output command with RQ2S, ULTR, and Reset Data Mode should be
issued. (Reset Data Mode ensures that the line is at a constant
MARK state.) At the next change of status (or interrupt) after
CL2S goes active, a zero status indicates that the adapter is
ready to accept a character. A Writ ata initiating the 4
transfer may be issued at any time a r an all=-zero sta
occurse. After CL2S goes active, the transmit SSA/QSA generates
an interrupt, if enabled, once every character period, regardless
of whether or not a data transfer is in progress. OV will not
set until a data transfer is initiated and the OV condition is
detected. If RQ2S is reset, the communication link is lost.

A write operation using a ZBID transmit line requires a slightly
different procedure. Refer to the section entitled "Zero-Bit
Tnsertion/Deletion” fer details.

NOTE

All commands to a two-wire line which
cause a line turn around (Write to Read
or Read to Write) must disarm
interrurts.

If the Auto SYNC Delete option is installed, a leading character
with parity error (after <synchronization 1is complete) is not
deleted. Instead, the Receive line goes into the Data mode and
the first character read is the SYNC character in error, with the
"parity error" status bit set.

High Speed Data Transfer

In order to support high speed data sets, the SSA/QSA must Dbe
configured under a Selector Channel and operated in the two-wire
mode. Data transfers must be in fixed block 1lengths. However,
in ZtID ovperation, the SSA/QSA is able to receive variable data
blocks because the ZBID termination flag status terminates the
SELCH.

Since the SELCH is stopred by the termination status, the
automatic resynchronization option 1is not available in this
configuration.

Local Loopback

roal
rol

The Lccal Locpback feature provides on-line testing ability.
Yhen the Local Loopback ccmmand is issued, all data and cont
line signals to the modem gc to the 1inactive state, and the
receive logic gets data and control line signals from another
transmit line (another 1line). The Local Loopback command is
separate for each 1line, but the receive/transmit address pairs
are not changeable. The JSA Local Loopback sources and
destinations are specified in Figure 1. The control 1line
loopktack for SSA and QSA are shown in Figure 2.

i
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For Lccal Locopback Baud rates refer to "Transmission Rates".

CSA TRANSMIT LINE IS LOCPED INTO 2SA RECEIVED LINE
(X*'BL') 2 »0 (X*B8')
(X*BF') 3 =1 (X'BA'")
(X*Bg') O =2 (X'BC*")
(X*BB*') 1 =3 (X'BE")

Figure 1 OQSA Local Loopback Configuration

RQ2S »CL2S (of the transmit
side; Carrier-ON (of
the Receiver side)

DTR »DSR

X Special »R Special, Ring

Figure 2 SSA/QSA Control Line Loopback

7. FPEOGRAMMING SEQUENCE

Refer to Appendix A.

7.1 Criginating and Receiving a Call

To manually originate a call, the operator depresses the TALK key
and dials the desired number. When the «call is answered, a
carrier tone 1is heard and the operator should depress the Data
key tc complete the connection. The operator may now replace the
hand-set and depress the AUTO key to return to automatic-receive,
following this call. The 801 Auto Call Unit can be wused to
establish a «call without manual attendance. Refer to the 801
Automatic Call Unit Interface Operaticns and Programming Manual,
Publication Number 29-114,

To receive a call, the AUTO key on the auxillary hand set must be

depressed. If not, manual answering is required. RING then
interrupts the processor, and carrier comes ON.

10 29-473 RO3 10/79



7.2 Program Initialization

When initializing a call, the program commands the adapter with
DTR, RQ2S, and XMIT-NO-OP. Clear-to-Send (CL2S) is set after a
certain delay depending upon the modem used. Data transmission
can begin after CL2S is active (CL2S -3> 0).

When receiving a call, the SSA/QSA interrupts should be enabled
and the processor is interrupted by RING (dial-up 1line only).
The rrogram can then switch a two-wire line into receive mode and
expect synchronization upon reception cf SYNC/flag characters.

SIS L Aay Lllalal. Lol Se

7.3 Non-ZBIL LCata Processing

Once a call is established, a character should be transferred,
whenever the Busy status bit is reset (an interrupt is generated
at this transition). TIf the program does not perform a data
transfer within a character reriod, the Overflow status bit (QV)
is set and a character is lost (Receive), or the last character
is retransmitted (Transmit).

To transmit data, RQ2S should be set, and after CL2S resets, data
should be sent when Busy changes from set to reset. The message
must ke preceeded by at least two SYNC <characters (to ensure
synchronization, three to six SYNC characters are usually sent).

To receive data, the SYNCZ Match Character register must be
programmed tc the desired SYNC character by a Write Data to the
receive side. The 1line should be set in SYNSCH mode, and
synchronization is westablished when two consecutive SYNC
characters are matched. The program should stop the message of
any leading SYNC characters, if the automatic SYNC delete option
is not installed.

1« On a two-wire line, there is noc delay to allow for all
the characters to be sent when the line is switched from
Write to Read (RQ2S 1 => 0). 1In ZBID mode (see the
"Zero bit Insertion/Deletion”™ section), the progranm
should wait at 1least two <character periods (two
interrupts) after OV is set before switching the 1line.
In non-ZBID mode, the program should wait at least two
character times (two interrupts) after the 1last useful
character.

Ze For maximum throughput, for example, when the SSA/QSA 1is
configured under a Selector Channel, all wunused 1lines
should be set to their Idle state by reseting DTR. RQ253
should not stay active any longer than necessary.

29-4732 RO3 10/79 1M
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. On a two-wire 1line, any command which causes a
Read/Write or a Write/Read trnsition must have
interrupts disarmed. Commands which cause a HWrite/Read
transition must specify SYNSCH, for example in a Write
followed by a Read sequence, terminate the Write with
Disarm (e.g., X'CB' command), and start the Read with
Disarm and SYNC SEARCH (e.g., X'D9' command). Following
this sequence, a Read Enable may be issued. A similar
sequence must be issued to terminate a Read and begin a

" Write regardless of any time 1lapse between line
turnarcund.

WARNING

FAILURE TO OBEY THE ABOVE RULES MAY
LEAD TO INTERMITTENT SYSTEM LEVEL
FAILURES, WHICH MAY NOT EASILY BE
TRACEABLE TO THE SSA OR QSA.

Zero Pit Insertion/Deletion (7ZBID)

An optional SSA/QSA feature is available to operate with zero bit
insertion/deletion as required by SDLC, HDLC, and ADCCP
protocols.

To initialize transmission in the ZBID mode, a Write Data
specifying the initial 1line bit pattern (normally Flags, X*'7E')
must be issued, followed by a command with RQ2S, DTR, and Reset
Data Mode set. As soon as CL2S goes active, the adapter
transmits continuously the contents of the transmit holding data
register (previocusly set up by the preceding Write Data) until
the first Write Data is issued. The adapter then preceeds the
first data byte with one flag character (X'7E'). If data is not
supplied to the adapter within one <character time after the
previcus character was written, the adapter terminates the data
frame with continuous Flag <characters and sets the 0V status.
The line resumes data transmission at the first Write Data after
a command with Bit 15 set. Thus, several frames may be
transmitted in a contiguous sequence (with the SSA/QSA generating
interframe flag characters) by allowing OV to set after the first
frame is sent, then issuing a command with RQ2S and DTR set and
with PReset Data Mode not set, and then initiating the following
frame with a Write Data.

In certain instances, the Transmit line must generate either a
“"frame abort" or "idle line" sequence. This is accomplished by
issuing a Write Data of YX°FF° to the adapter, immediately
followed by a command with Reset Data Mode set along with RQ2S
and DTR. In the case of "frame abort", the <character must be
followed by contiguous flags, accomplished by issuing a Write
Data cf X'7E' (flag) after the next busy 1 -> 0 transition, and
then immediately followed by another command with Reset Data Mode
set along with RQ2S and DTR.

12 29-473 RO3 10/79



The ZEID Mode transmit line shutdown procedure is as follovws:

1« After transmission of the last data frame is complete,
OV should be allovwed to set, thereby ending the frame
with a Flag character.

L]
°

is soon as OV status 1is set, 1issue a Write Data
specifying the initial 1line pattern (normally Flags,
X*'7E') followed by a command with RQ2S, DTR, and Reset
Data Mode set.

3. Following *he next Busy 1 -> 0 transition, the line may
be shutdown by issuing a command with interrupts
disarmed and RQ2S reset.

This allows time for the ending FLAG character to be
transmitted before shutdown occurs.

To receive, the read logic must be placed 1in the SYNSCH mnde.
The SSA/QSA strips off the leading flag characters and interrupts
(BSY 1 => 0) the processor when data is assembled. Data transfer
terminates upon detection of a flag character or abort character.
The End flag or abort character is returned in the receive buffer
so that the program can determine the condition of termination by
reading it. The End flag is X'7E' and the abort characters are
any ccmbination of six or mcre contiguous one bits, not egqual to
a flag. For examprle, X'3F*', X*'FC°', X*'7F*, X'FE', or X'FF' is
accertable. If the Automatic Resynchrcnization** 1is installed,
the Fnd/Abort flag is only available to the processor for one
character period, after which time the Parity Error/Term status
bit resets. If the End flag was detected, the line waits for
data, or if an abort character was detected, the line goes into
SYNSCH for flags. If ABORT characters appear in the interframe
time fill (normally Flags), the SSA/QSA interrupts with the
parity Error/Term status bit reset. Without automatic reSYNC,
the line terminates further data transfers with the End/Abort
flag in the buffer. It must be restarted with a SYNSCH command.
Parity Error/Term 1is set wupon termination but 1is reset by
resynchronization. However, when an ABORT character is received
while Automatic Resynchronization is installed, a second
interrupt occurs one character following the initial ABORT
character. This second character interrupt permits software to
differentiate between an ABCRT sequence (7 to 14 contiguous one
bits) and an IDLE LINE sequence (15 or more contiguous one bits).
As long as ABORT <characters continue being received, these
interrupts continue at one <character intervals. If, during a
period of continuous ABORT interrupts, a FLAG is received, the
SSA/QSA RESYNC's on  this FLAG and schedules an interrupte. The

continuous ABORT interrupts may be storred by a SYNSCH command.

**Auytomatic Resynchronization allows reception of more than one
data frame without re-initialization of the 1line.

29-473 RO3 10/79 13



High Speed Tata Transfer (SELCH)

When configured under a Selector Channel, the SSA/QSA can be
operated with only one line active at a time. This is true if
the line is configured in Four-wire or Two-wire mode.

To transmit in this configuration, the SELCH should be provided
with the starting and ending buffer address. An Output Command
should be issued to the line with RQ2S set, wait until CL2S—e0,
and followed by the command for SELCH GO. The SELCH interrupts
the processor when the the data transfer is completed.

To receive data, the SELCH should be set up with buffer
addresses. When carrier 1is detected on the receive side (a
two-wire line should be switched into the Read mode), an Output
Command should place the line into the SYNSCH mode, followed by
a SELCH GO, READ command. A SELCH interrupt is received wupon
completion of the data transfer. In ZBID mode, an End or Abort
flag also causes the SELCH interrupte.

8. INTERRUPTS

The following are interrupt conditions for both four-wire and
two-wire operations when enabled by Output Command and PSW Enable
bits:

RECEIVE STATUS TRANSITION
Busy 1 ->0
Carrier OFF 1 -> 0,0 -> 1
Ring c ->1

DSR 0 -> 1
TRANSMIT STATUS TRANSITION
Busy 1 ->0

CL2S 0 ->1

Ring 0 ->1

DSR 0 -> 1

9. INITIALIZATION

The SSA/QSA is initialized by Power Fail of Systen
Initialization, +to the DISARM, Receive mode (Read) with RQ2S
reset, Ready (DTR) reset , special reset, and Local Loopback
reset. The status of the number of data bits code and the line
mode control code after initialization are undefined.

14 29-473 RO3 12/79



10. TLCEVICE ADLCRESS

The preferred device address range for +the SSA/QSA 1is X'BS8°
through X*BF*'. A QSA with all four lines strapped for four-wire,
has eight consecutive device addresses, one for receive and one
for transmit for each of the four lines. The SSAR wired in the
same configuration has two consecutive addresses. The even
addresses are assigned to the Receive lines and the o0dd address

LY uL< De
to the Transmit lines. A line (without two-wire interleaving),
strarred for two-wire operation, responds to the Receive lins
address, and all interrupts from a two-wire line —returns the
Receive 1line address only. Normally, the 1least significant

address bit is not checked in the two-wire mode, but if the
two-wire Address Interleaving option is 1installed, the least
significant address bit is checked. This option may be used when
the system has one or more rairs of QSA's, each having all four
lines strapped for +two-wire operation. The QSA address switch
inverts the least-significant address tit before it is checked,
thus allowing multiple QSA's to be configured with interleaved
device addresses.

Table 3 gives an example of two-wire Address Interleaving. In
this example, the system has two QSA's each with two-wire Address
Interleaving installed. The Address switch of QSA 1 is set at
X*B8' and that of QSA 2 is set at X°'B9°‘.

TABLE 3 EXAMPLES OF TWO-WIRE QSA ADDRESS INTERLEAVING

QSA 1 Responds QSA 2 Responds Result

B8 No match QSA 1, Line O
No match B9 QSA 2, Line O
BA No match QSA 1, Line 1
No match BB QSA 2, Line 1
BC No match QSA 1, Line 2
No match BD QSA 2, Line 2
BE No match QSA 1, Line 3
No match BF QSA 2, Line 3

NOTE

When the SSA/QSA is on a 16-bit
processor, Bits 6 and 7 of the device
address field must be set to ZERO.
Pits 0-5 are dcn't care bits.

29-4732 RO3 10/79 15



11. SAMPLE PROGRAMS

Sample Programs for driving the SSA/QSAR in both Full and Half
Duplex modes are shown in Appendices B and C. The examples shown

are acs follows:

16 Bit Processor Programming Examples (Appendix B)

1.
2.
3.
4.

wire - Non-ZBID

lines - 4 wire-Non ZBID
wire - ZBID

lines - 4 wire-ZBID

NNDNN

32 Bit Processor Frogramming Examples (Appendix C)

1.
2.
3.
4.

16

2 wire - Non ZBID

2 lines - 4 wire-Non ZBID
2 wire - ZRBID

2 lines - 4 wire-ZBID

29-473 RO3 10/79



APFENDIX A
PROGRAMMER'S GUIDE

RECEIVE \DISABLE ENABLE,
T
DISARM LocaL | SYNSCH | Rreapy WRITE/
DISABLE ENABLE LOOP RESET {DTR) SPECIAL RQ2S 1
TRANSMIT \ T s BACK DATA
DISARM MODE
COMMON NO. OF DATA LINE MODE 0
BITS SELECT CONTROL
Figure A~1. Command Byte
/
RECEIVE ov PRTY. BUSY | EXAMINE CARRIER
TRMN OFF —
SPECIAL RING DSR
TRANSMIT ov BUSY EXAMINE CL2S
Figure A-2. Status Byte
RECEIVE TRANSMIT TRANSITION
BUSY BUSY 1 - 0
CARRIER-OFF CL2s 1= 0R), C-=1
RING RING 0 =~ 1
DSR SR 0 — 1
- RECEIVE SIDE ONLY
Figure A-3. Interrupts
29-472 RO3 10/79 A-1



APPENDIX A (Continued)

CALLING STATION CALLED STATION

[ piacecar  } ~>RING (DIAL-UP LINE ONLY)
T
| RQ25-0
L DTR=1 jf ‘IDTR:1 (ANSWER CALL)
DS;?=1 DS%=1

RESET DATA MODE = 1

RQ2S- 1 + CARRIER OFF 1-—+0
CL2S 1—=0
SYNSCH=1 J
L DONE BY THE
HARDWARE IF THE
XMIT 3-6 STRIP OFF AUTO SYNC DELETE
SYNC CHAR LEADING SYNC OPTION IS
1 l INSTALLED.
TRANSMIT RECEIVE
MESSAGE MESSAGE
SEND 2 PAD STRIP OFF
CHARACTERS TRAILING PAD
COMMAND ISSUED l
TWICE; ONCE SPECIFYING RESET DATA MODE = 1
DISARM, THEN SPECIFYING RQ2S-0 CARRIER-OFF 0—e1
ENABLE INTERRUPTS SYNSCH=1
CL2S 0—1 1
P MAN
A 2-WIRE LINE IS NOW OUTPUT COM D

RQ2S WiLL TURN LINE
INTO TRANSMIT MODE

___________.._.l_______.._‘,_______‘l _____ - - = —
r DTR=0 J JL DTR-0 ]

DSR=0 DSR=0

IN RECEIVE MODE

Figure A-4. Two-Wire Non ZBID Programming Sequence

NOTE

All commands causing line turnaround are issued twice, first
specifying Disarm, then specifying Enable Interrupts

29-473 RO3 10/79



CALLING STATION

APPENDIX A (Continued)

CALLED STATION

| PLACE CALL }————~——————*R!NGzDLALUPLJNEONLY;
I 1 )
| DTR=1 | [DTRW(ANSWERCALU]
DSR=1 nen
von i
i— — — —— =3
RESET DATA MODE = 1{ | - - - = - _RESET DATA MODE = 1
RQ2S=1 ; l RQ2S -1
: .
CL2S 10 ] ) S
CARRIER OFF CARRIER-ON CL2S=1
| 1—+0
| [__ SYNSCH=1 J l
| l | DONE 8Y THE
| | | HARDWARE IF AUTO
XMIT 3-6 STRIP OFF | SYNC DELETE
SYNC CHAR | LEADING SYNC OPTION IS
| i | INSTALLED.
| |
TRANSMIT RECEIVE
|
MESSAGE MESSAGE
T | l
' l 1 |
SEND 2 PAD |————— STRIP OFF |
CHARACTERS TRAILING PAD
] | 1 |
| |
RESET DATAMODE - 1| | LA, SYNSCH 1 ] |
RQ25-1 :
[
I T T Y S
ADDITIONAL MESSAGE FRAMES TRANSMITTED IN EITHER
DIRECTION WHILE CL2S & CARRIER ARE ACTIVE
'—___l"'_—_l_—_—__—_ _____ - - - - - — =
| (]
RESET DATA MODE = 1 i - RESET DATA MODE - 1
RQ2S=0 " RQ2S-0
' ' T
1 CARRIER-OFF CARRIER-OFF '
i o1 0=t cs 1
CL2S=1 )
- - — - —  — — —— —
- L J -
[ oTR-0 | o DotRO |
DSR=0 DSR=0

Figure A-5.

29-472 RO3 10/79
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APPENDIX A (Continued)

CALLING STATION

INITIALIZATION
WD, IDLE PATTERN
OC, RESET DATA MODE

CALLED STATION

I PLACE CALL J RING (DIAL-UP LINE ONLY)

l RQ2S-0
I DTR=1 } Jl DTR-1
T
DSR-1 DSR-1
RQ2S = 1 + CARRIER OFF 1-+0
CL25 =0
(A FLAG | SYNSCH-1 I
PRECEEDS THE l
MESSAGE IN-
TRANSMIT SERTED BY RECEIVE (ADAPTER STRIPS
MESSAGE HARDWARE})—* MESSAGE LEADING FLAG)

i

SUPPRESS WD FOR
1 CHAR. PERIOD

'

ov-1 TERM-1
(FLAG XMIT'D) (FLAG RECEIVED)
WAIT FOR 2 l READ FLAG I
CHAR. PERIODS l
OC RQ2S-1 RESTARTS ADAPTER AUTO RESYNCHRONIZATION
FOR NEXT DATA FRAME XMIT. PUTS LINE BACK INTO SYNC
OC RQ2S=0 TURNS A 2-WIRE LINE SEARCH MODE.
INTO RECEIVE MODE. OC RQ2S-1 TURNS A 2-WIRE

LINE INTO RECEIVE MODE.

l

I ome ]
1 T
DSR-0 DSR-0

DTR=0

Figure A-6. ZBID Programming Seguence

A-4 29-473 RO3
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29-473

t START )

BLANK OUT

DISPLAY

SET UP THE
INTERRUPT VECTOR
TO ENTER AT
“INTHDL"™

LOAD THE
XMIT AND
ROV ADNRESSES

SET THE
SYNC. FLAG
IN MEMORY

GIVE THE
COMMON
COMMANDS

SET SYNC
MATCH REG

ENABLE INT.
AND START

SYNC SEARCH
ON RCV. SIDE

XMIT SIDE

R0O3 10/79

APFENDIX B
16 BIT PROGRAMMING EXAMPLES

. ha INTHDL /

| N
I DISPLY

ACKNOWLEDGE
THE
INTERRUPT

RCV
DEVICE

|
| HALTI

WRITE THE
DEVICE ADD.
AND STATUS
TO THE DISPLAY

SET THE
XMIT AND
RCV LINES
TO IDLE

HALT THE CPU

ENABLE EXTERNAL
INTERRUPTS
AND PUT THE

CPU IN THE
WAIT STATE

2-Wire non-ZBID




APPENDIX B (Continued)

WRITE

STATUS
=0
?

STATUS
= X'08’
?

DISPLY WAIT 1

GET THE
SYNC. FLAG
FROM MEMORY

DISPLY

WRITE THE
SYNC.
CHARACTER

READ THE
BYTE

WRITE

THE DATA 2ERO OUT
e THE SYNC
T FLAG IN MEM.

WRITE THE
BYTL READ
TO THE
DISPLAY

WAIT 1

IS THE
BYTE - TO
DATA?

2-Wire non-ZBID

29-473 RO3 10/79
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APPENDIX B (Continued)

START

.

|

[ o/

AtL
DEVICES

BLANK
THE
DISPLAY

&

SET UP THE
INTERRUPT VECTOR
TO ENTER AT
“INTHDL"”

f CLEAR THE

j INDEXFOR | _ . ]

VECTOR TABLE

[ THE INTERNAL

e

ADD 2TO
THE INDEX

STORE THE
WRITE 1 ROUTINE
ADDRESS IN
THE VECTOR TABLE

THE ROUTINE
ASHUMES THAT
THE DEVICE ADD
TABLE il
ARKANGED Wiin

RCV. - XMIT

GET A XMIT.
ADDRESS FROM
THE DEVICE
ADD. TABLE

GIVE THE
1025 CMD

PO (e AMIT
! ADDRESS '

ADDRESS PAIRS

GIVE THE
COMMON

COMMAND
AND SET SYNC.
MATCH REG.

GIVE THE

ENABLE,
SYNC SEARCH

COMMAND

RO3 10/79

STORE THE

READ 1 ROUTINE ADD 2 70O
ADDRESS IN THE INDEX

THE VECTOR TABLE

GET A RCV.

ADDRESS FROM N END OF
THE DEVICE TABLE
ADD. TABLE ?

Y

ENABLE EXTERNAL
INTERRUPTS AND
PUT THE CPU
IN THE WAIT
STATE

2 Lines  4-Wire - non-ZBID



APPENDIX B (Continued)

‘ INTHDL )

ACKNOWLEDGE
THE
INTERRUPT

ZERO THE
INDEX

( GETRTIN ’

GET THE
VECTOR ASSOC-
IATED WITH
THE ADDRESS

TRANSFER
TO THE
VECTOR
ADDRESS

COMPARE THE
INTERRUPTING

DEVICE ADDRESS
TO THE
DEVADR TABLE

ENTRY -
INTERRUPTING
DEVICE

ADD 2
TO THE
INDEX

END OF
TABLE

GETRTIN
DSPLAY

CHANGE THE
VECTOR IN THE
TABLE TO BRANCH
TO READ 2

< DSPLAY )

WRITE THE
INTERRUPTING
DEVICE ADD
AND STATUS TO
THE DISPLAY

HALT
THE CPU

WAIT 1

2 Lines  4-Wire  non-ZBID

29-473 RO3 10/79
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AFPENDIX B (Continued)

INTEHRU\ N

STATUS -

READ THE
DATA
BYTE

CHANGE THE—l
WRITE VECTOR
TOWRITE 2

SO NO MORE
SYNC. CHAR

WILL BE SENT

THE BYTE
READ DATA

WAS
THE BYTE
READ SYNC

HALT 1
WRITE 1

INTERRUPT
STATUS

R0O3 10/79

DSPLAY

\ DSPLAY J

2 Lines 4-Wire

DSPLAY

WAIT 1

non-ZBID

SYNC
CHARACTER ’

INTERRUPT
STATUS -
0

WRITE
ABYIE
OF DATA

‘ WAIT 1 >




AFPENDIX B (Continued)

' INTHDL ’

ACKNOWLEDGE
- THE
INTERRUPT

START

.

IDLE
THE
DEVICES

=

BLANK
THE
DISPLAY

=]

SET THE
INTERRUPT
VECTOR TO

ENTER AT

INTHDL

GIVE THE DSPLAY

COMMON
COMMANDS

]

WRITE THE
DEVICE ADDRESS
AND STATUS TO
THE DISPLAY

ENABLE XMIT.

INTERRUPTS
AND SET
RQ2S
‘ HALT 1
WAIT 2
IDLE
THE
ENABLE REV DEVICES

INTERRUPTS
AND SET
SYNC SEARCH

D

ENABLE CPU

INTERRUPTS

AND SET THE
WAIT
STATE

HALT THE CPU

2-Wire ZBID

29-473 RO3 10/79



AEPENDIX B (Continued)

WRITE

% KASDQ
‘m REING >

N SENDING
DATA?

GOOD

STATUS
?

WRITE A
BYTE OF
DATA

BUMP THE
COUNTER

DSPLAY

10
INTERRUPTS
?

READ
THE
DATA BYTE

N
WAIT 1

COMPLEMENT
THE DATA DISPLAY
FLAG IT ON THE

DISPLAY

GIVE XMIT
DEVICE A
COMMAND
RQ2s

WAIT 1

2-Wire ZBID

29-472 RO3 10/79



AFPENDIX

‘ START ’

IDLE
ALL
DEVICES
BLANK
OUT THE
DISPLAY

SET UP THE
INTERRUPT
VECTOR TO
ENTER AT
“INTHDL”

B (Continued)

ADD 2
TO THE
INDEX

CLEAR THE
INDEX
REGISTER

THIS ROUTINE
ASSUMES THAT
THE DEVICE
ADDRESS TABLE
IS ARRANGED
WITH RCV. XMIT
ADDRESS PAIRS

STORE THE
WRITE 1 ROUTINE
ADDRESS IN
THE VECTOR
TABLE

CLEAR THE

FLAG AND '

INTERRUPT
COUNT iN THE
CONTROL TABLE

GET A XMIT
ADDRESS FROM
THE DEVICE
ADDRESS TABLE

STORE THE
READ1 ROUTINE

ADDRESS IN THE
VECTOR TABLE

GET A RCV.
ADDRESS FROM
THE DEVICE
ADD. TABLE

GIVE THE
COMMON
COMMAND
TO THE
RCV DEVICE

GIVE THE

ENABLE
SYNCH

COMMAND

GIVE THE
RQ2S CMD
TO THE
XMIT
ADDRESS

ADD 2 TO
THE INDEX

WAIT1

ENABLE EXTERNAL
INTERRUPTS
AND PUT THE
CPU IN THE
WAIT STATE

2 Lines  4-Wire 7ZBID

29-473 RO3 10/79
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APPENDIX B

‘ INTHDL ’

ACKNOWLEDGE
THE /

! INTERRUR /
S

CLEAR THE
INDEX
REGISTER

COMPARE THE
INTERRUPTING
DEVICE ADDRESS
TO THE DEVADHR
TABLE

-

ADD 2TO
THE INDEX

DSPLAY

WRITE THE
INTERRUPTING
DEVICE ADD
TO THE
DISPLAY PANEL

G

HALT THE
cPU

R0O3 10/79

2 Lines

(Continued)

‘ GETRTIN ’

VECTOR ADDRESS
FOR THE
iINDEX VALUE

TRANSFER TO
THE VECTOR
ADDRESS

DSPLAY

WRITE THE
DATA
BYTE

GET THE

4-Wire ZBID

INTERRUPT
COUNT

ADD1
TO THE
COUNT




10

APPENDIX B (Continued)

QUTPUT CMD
TO THE

RCV LINE

SYNSCH

WAIT 1

a Y
N
STORE THE

INTERRUPT
COUNT

WAIT 1

.

WAIT 1

STORE ZERO
IN THE
INTERRUPT
COUNT

DSPLAY

COMPLEMENT
THE WRITE

DATA FLAG

READ THE
DATA
BYTE

OuUTPUT
COMMAND
RQ2S TO
XMIT SIDE

DISPLAY
THE
DATA

WAS
DATA SENT
THIS INT.?

Y

WAS
IT DATA

:

GET THE RCV
DEVICE ADDRESS
THAT IS PAIRED

WITH THIS

SENT

XMIT LINE

2 Lines  4-Wire ZBID
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QSA - 2-WIRE PROGRAMMING EXAMPLE - 16 BRIT PROCESSOR

*NONE x ASSEMBLED BY CAL 03-066R05-00  (32-RIT)
1 SCRAT
2 CROSS
3 WIDTH 120
4 TARGT 16

PAGE

1

12:53:08

07/19/78
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QSA - 2-WIRE PROGRAMMING EXAMPLE

NOMN Zg1ID

0000

0000

0oQo

0000

0000

0000

0000
0N00R 4830
0ro4R DE3O
NN08R 4840
0NOCR DFu40
0n10R 2411
0n12R 0722
0nr14R DF10
0n18R 9a12
001AR 9a12
0nr1CR  9a12
001ER 9a12
0020R DE1O
0n24R 4gp20
N028R 4020
Np2CR 4020
nn3gR  CAR20
or34R 4020
nn038R Ce20
003CR 4020
0OC40R OF30
nn44R  DFUO

0048R DE30
004CR  DA30O
0050R DE4O
NoS4R €200

0001
0002
0003
0004
0005
0006
0008
00CER
00uDéR
00DOR
0cD6éR

00D2R

00D3R
0040
0042
0044
005S8R
o046
00FF
00CCR
00D7R
noD7R

00D4R
00D8R
00D5R
00C4R

*

*

*

* THE QSA UNDER LOCAL LOOPBACK.

*

* COMPARED ON THE RECEIVE END.

* DISPLAY PANEL,

*

* DISPLAYED ON THE PANEL.

* THE DATA IS DISPLAYED,

*

x

DISP EQU 1

WORK EQU 2

RDEV EQU 3

XDEV EQU &

IDEV EQU 5

ISTA EQU 6

BUSY EQu 8
LH RDEV ,RADR
oc RDEV, IDLE
LH XDEV 4 XADR
oc XDEV .+ IDLE
LIS DISP.1
XHR  WORK+WORK
oc DISP,INCR
WDR DISP,WORK
WDR  DISP,WORK
WOR  DISP,WORK
WDR DISP+WORK
oc DISP NORM
STH  WORK,X'40Q*
STH  WORK.X'42*
STH WORK«X'44"
LHI  WORK,INTHDL
STH  WORK.X'46"
LHT  WORK.X'FF?
STH  WORK:SYNFLG
oc RDEV s COMMON
oc XDEV s COMMON

*

*  NOTE @

3

*

* TURN A 2-WIRE LINE AROUND

x

* INTERRUPTS DISARMED,

* INTERRUPT CONDITION,
oc RDEV +ENBSCH
WD RDEV +SYNC
oc XDEV +ENBRQS

WAIT1 LPSW WAIT

= 16 BIT PROCESSOR

A DATA BYTE IS TRANSMITTED CONTINUOUSLY., AND RECEIVED AND
THE BYTE IS DISPLAYED ON THE
IF A STATUS OR DEVICE NUMBER ERROR IS DETECTED
THE PROCESSOR HALTS WITH THE DEVICE NUMBER AND THE STATUS

IF THE ERROR QCCURS ON THE DATA, ONLY
PROGRAM IS EXECUTED UNDER INTERRUPT,
KKK A KR OR R K R R K A K K RO R K R ROR K K KK R R KR ok KRR ARk R Rk

12:53:08 07/19/78

222 2 T 22 T R 2222322232233 3232222 20 )
THIS PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO LINES ON =

LK 3R BN BN 2N

*
DISPLAY ADDRESS REGISTER

WORK REGISTER

RECV DEVICE ADDRESS REG.

XMIT DEVICE ADDRESS REG.
INTERRUPTED DEVICE ADDRESS REG,
INTERRUPTED DEVICE STATUS REG.
BUSY STATUS

GET RECV DEVICE ADDRESS

IDLE BOTH DEVICES AND CLEAR

GET XxMIT DEVICE ADDRESS

ANY QUEUED INTERRUPTS

DISPLAY PANEL ADDRESS

SET DISPLAY TO INCREMENT MODE
CLEAR DISPLAY

SET DISPLAY BACK TO NORMAL MODE
SET UP LOW CORE

SET UP INTERRUPT HANDLER ADDRESS
SET SYNC FLAG

SET LINE MODE

IF THE NEXT TWO OUTPUT COMMANDS ARE BEING ISSUED TO

(FROM WRITE TO READ OR READ TO

WRITE) THE COMMANDS MUST BE ISSUED TWICE. FIRST WITH

AND THEN RE-ISSUED WITH THE DESIRED
UNLESS THE DISARM CONDITION IS DESIRED.

RECV ENABLE. SYNCSH
SET SYNC MATCH REGISTER
XMIT ENABLE. RQ2S

(p2nuUT3UOD) d XIANIAJV
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QSA - 2-WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR

NON

0NS8R
005AR
005CR
0060R
0né2R
0066R
n06AR
096CR
006ER
0072R
0076R

007AR
007CR
00N8OR
0NB4R
0088R
0n8CR
0090R
0C94R

0098R
019CR
00AOR
onA2R
0nA6R
00ABR
00ACR
0NnAER
ocR2R
00B6R
00BAR
00RER

0nCu4R
0OCUR
00C6R
00C8R
00CAR
oncck
00CER
0nDOR
00D2R
00D3R
0nD4R
00DSR
00D6R
00D7R
00D8R
cnDSR
0GDAF

2B1D

9F56
0554
4330
0553
4330
DF10
9a16
9A15
DF30
DE40
C200

0866
4230
4820
4330
DA40
4x00
DA4Q
4200

C560
4330
0866
4230
9R32
4060
9a12
D&20
4330
Du20
4230
4300

cnoo
00S4R
8000
006ER
0000
ooB8
00RC
4o

8n

007AR

0N98R
00D2R

0006R
CO0D6R
00C8R

0066R
00CCR
0090R
00D8R
0054R
00D9R
0054R

0008
0C54R

0C66R
00CCR

00D9R
005u4R
00D&R
006ER
005S4R

97

99
100
101
102
103
104
105
106
107
108

b 3
INTHDL

DISPLY

HALT1

WRITE

WRTDAT

*
READ

*
WAIT
HALT

SYNFLG
RADR
XADR
INCR
NORM
ENBSCH
ENBR@S
IDLE
COMMON
SYNC
DATA

CLHI

LHR
BNZ
RDR
STH
WOR
CLB

CLB
BNE
ALIGN
Dc

bc

IDEV+ISTA
IDEV.+XDEV
WRITE
IDEVRDEV
READ
DISP.INCR
DISP,ISTA
DISP.IDEV
RDEV.IDLE
XDEV+IDLE
HALT

ISTALISTA
DISPLY

WORK +SYNFLG
WRTDAT
XDEV¢SYNC
WAIT1
XDEV.DATA
WAIT1

ISTA.BUSY
WAIT1
ISTA,ISTA
NnISPLY
RNEV s WORK
ISTAZSYNFLG
NISPWORK
WORKDATA
WAIT1
WORK ¢ SYNC
HALT1
WAIT1

4
X*'C000'A(WAITI1)

X18000°A(HALTL)

0

xCBe!
X'BC'
x40
X80
X*79¢
X 78

‘X*'F1e

X*30°
X'16"
X550

PAGE

3 12:53:08 07/19/78

ACKNOWLEDGE INTERRUPT
WRITE?

YES -~ GO TO WRITE ROUTINE
READ?

YES = GO TO READ ROUTINE
NEITHER -

DISPLAY STATUS

DISPLAY DEVICE ADDRESS
IDLE LINES

HALT PROCESSOR

WRITE ROUTINE

EXIT IF STATUS NOT ZERO
SYNC FLAG SET?

NO - SEND DATA

YES - SEND SYNC

SENL: DATA BYTE

READ ROUTINE
WAIT IF CARRIER INTERRUPT

EXIT IF STATUS NOT ZERO
READ DATA

RESET SYNC FLAG

DISPLAY DATA READ

IS 1T DATA SENT?

NO = IS IT SYNC?
NO - HALT

RECV LINE ADDRESS
XMIT LINE ADDRESS
INCREMENT

NORMAL

ENARLEs LOCAL+ SYNSCH

ENARLE +LOCAL +RESET DATA MODE.RQ2S

DISARMs IDLE

8 BITS/CHAR. NO PARITY
SYNC CHARACTER

DATA CHARACTER

(panut3uo)) g XIANIddAV
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QSA - 2-WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR

NON ZRID

ASSEMBLED RY CAL 03-066R05-00

START OPTIONS:

*NONE*

NO CAL ERRORS
NO CAL WARNINGS

2 PASSES
ABSTOP 0000
ANDC 0000
BULSY 0000
COMMON 0000
DATA 0000
DISP 0000
DISPLY 0000
ENBRQS 0000
EMBSCH 0000
HALT 0000
HALT1 0000
IDEV 0000
IDLE 0000
IMPTOP 0000
INCR 0000
INTHDL 0000
ISTA 0000
LADC 0000
NORM 0000
PURETOP 0000
RADR 0000
RDEV nooo
READ 0000
SYNC 0000
SYNFLG 0000
WALIT 0000
WAIT1 nooo
WORK 0000
WRITE 0000
WRTDAT 0000
XADR 0000
XDEV 0000

0000
0002
0008
00D7R
00D9R
0001
0066R
00PSR
00D&R
00C8R
006ER
0005
00N6R
00DAR
00D2R
0058R
0006
0001
00D3R
0000R
00CER
0003
0098R
00N8R
00CCR
00C4R
0054R
0002

007AR
0090R
00COR
0004

20x%
64
56
43
58
58x%
19%
43
62
75
27
21x»

(32=BIT)

81
45
88
29
73
103»
102»
96x%
21
60
28

65
60%
60

101»

98x%
25
81x
76
T4
95x%
77
30
T4
72%
78%
99=
27

105=

107*
31
84

96
68
100x

66

26

90
86

79

30
85

28

32

63
69

72

4y

106%
97x

82

32
a7

45

33

67

104x=

72

55

89
33
88

57

PAGE

34

81

13

92

90

61

4 12:53:08

35

83

63

95
35

69

36

83

68

37

76

07719778

65

86

85

38

78

66

39

67

40

87

41

42

(penut3luo)) d XIANI4AY
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OSA - 4-WIRE PROGRAMMING EXAMPLE ~ 16 BIT PROCESSOR PAGE 1 12:54:54
PROG= *NONEw ASSFMBLED BY CAL 03-066R05-00 (32-BIT)
1 SCRAT
2 CROSS
3 WIDTH 120
4 TARGT 16

07/19/78

(p2nut3juo)) 4 XIANIAddV
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QSA = 4~WIRE PROGRAMMING EXAMPLE

2 LINES - NON 2BID

0000OR
0002R
0006R
000AR
000CR
0010R

0012R
0014R
0016R
001AR
001CR
001ER
0020R
0022R
0026R
002AR
002ER
0932R
0036R
023AR
003CR
0040R
0Nn44R
0048R
004CR
0050R
0054R
0056R
005AR
00SER
0062R

0000
0000
0000
0000
0000
0000
0000
0000
0755
4825
DE20
2652
Cs550
2037

2411
0722
DElO
9A12
9A12
9A12
9A12
DE10O
4020
4020
4020
€820
ko020
0755
Ccs20
4025
4865
DE60
Dgéo
Daé0
2652
Ca20
4025
4865
DE&O

0001
0002
0003
0004
0005
0006
0009
0008

00FCR
0110R

0008

010DR

010CR
o040
o042
o044
0074R
0046

009CR
0104R
60FCR
0111R
010ER
0112R

00D6R
0104R
0OFCR
C10FR

E 2R BE IR BN 3R R R N BE BE 2K J

*
DISP
WORK
IDEV
ISTA
10X
R1
WORK1
BUSY

SETUP

SETVET

ERROR IS DETECTED.,
DISPLAYED,

EQU
EQu
EQU
EQU
EQu
EQu
EQu
EqQu
XHR
LH
oc
AIS
CLHI
BNES

LIS
XHR
oc

WDR
WDR

= 16 BIT PROCESSOR PAGE

DONWAFOUN P

IDX.IDX

WORK DEVADR(IDX)
WORK . IDLE

10X+ 2
IDX+«VECTOR=-DEVADR
SETUP

DISP.1
WORK ¢« WORK
DISP+INCR

DISP +WORK
DISP+WORK
DISP«WORK
DISP+WORK

DISP +NORM
WORKX'40"
WORKX*42*
WORK X '44
WORK s INTHDL
WORKX'46"*
IDX+IDX
WORK+READ1
WORK VECTOR(IDX)
R1+DEVADR(IDX)
R1+COMMON
R1+ENBSCH
R1+SYNC

IDXe2

WORK WRITEL
WORKVECTOR(IDX)
R1DEVADR(IDX)
R1+ENBRQS

2 12354354 07/19/78

o200 20 o020 0 o o o 0 e o Ol o o ok o o K o o K O K o K RO R KRR R KR Rk R kKRR R
THIS SAMPLE PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO
4=WIRE LINES UNDER LOCAL LOOPBACK ON

THE 0SA, A VECTOR TABLE IS SET UP TO HANDLE INTERRRUPTS FROM
FOUR DIFFERENT DEVICES THE SAME DATA BYTE IS TRANSMITTED ON
BOTH LINES ANpD IS DISPLAYED ON THE DISPLAY PANEL, IF A DATA

THE PROGRAM HALTS WITH THE BAD DATA

IF A STATUS OR ADDRESS ERROR OCCURS, THE PROGRAM
HALTS WITH THE DEVICE ADDRESS AND STATUS DISPLAYED. PROGRAM

1S UNDER INTERRUPT CONTROL AND STOPS ONLY ON AN ERROR,

AR AR ARk R KRR R AR R R KRR R KRR AR KRR AR R R KRRk kKRR RN

*

L R BE B BN B 2% J

DISPLAY ADDRESS REGISTER

WORK REGISTER

INTERRUPTED DEVICE ADDRESS REG,
INTERRUPTED DEVICE STATUS REG.
INDEX REGISTER

BUSY STATUS

CLEAR THE INDEX REGISTER
GET THE FIRST DEVICE AND
IDLE THE DEVICE
INCREMENT THE INDEX
FINISHED?

NO = CONTINUE
YES = BLANK THE DISPLAY
DISPLAY PANEL ADDRESS

SET DISPLAY TO INCREMENT MODE
CLEAR DISPLAY

SET DISPLAY BACK TO NORMAL MODE
SET UP LOW CORE

SET UP INTERRUPT HANDLER ADDRESS

CLEAR INDEX

STORE READ ROUTINE ADDRESS
INTO VECTOR TABLE

GET RECV DEVICE ADDRESS
SET COMMON CONTROL

RECV ENABLE. SYNSCH

SET SYNC MATCH REGISTER
INCREMENT INDEX

STORE WRITE ROUTINE ADDRESS
INTO VECTOR TaABLE

GET XMIT DEVICE ADDRESS
XMIT ENABLE+ RQ@2S

(penutjuo)) d XIANILdY
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QSA - 4=-WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR PAGE

2 LINES - NON 2BID

0N66R
0068R
006CR
0070R

0074R
0076R
0078R
on7cR
0080R
co82R
0n86ER
008AR
008ER
0090R
0092R

0096R
009AR

009CR -

00AQOR
0nA4R
00A8R
0nACR

00BOR
0nB2R
00B6R
00B8R
00BAR
00BER
00C2R
00C6ER
00CAR
00CER
00D2R

00D6R
00D8R
00DCR
00EOR

00E4R
00E6R
00EAR
00EER
00FU4R
O00F4R
00F6R
00F8R
O0OFAR
00FCR

2652
c550
4280
C2G0

9IF 34
0755
4535
4330
2652
€550
4260
DF10
9a14
913
€200

4825
0302

C540
4230
ce20
4025
4300

0844
4230
932
912
D425
4330
Du20
4230
ce90
4095
4300

os4y
4230
Da30
4300

0844
4230
DA3S
4300

Co00
0070R
8000
0092R
0068

0008
003CR
00F4R

00FCR
0096R

0008
0078R
0100R

00F8R

0104R

0008

008AR
00BOR
0104R
0070R

008AR

0114R
0070R
0112R
0092R
00E4R
0106R
0070R

008AR
0112R
0070R

00BAR
0114R
0070R

59
60
61
62
63
64
65
66
67
68
69
70
T1
72
73
T4
75
76
77
78
79
80
81
82
83
au
85
86

88
-
90
91
92
93
94
95
96
27
98
99
100
101
102
103
104
105
106
107

108

109

WAIT1
 d
INTHDL

MATCH

DSPLAY

HALT1
*
GETRTIN

*
READ1

*
READ2

*
WRITE1

*
WRITE2

WAIT
HALT

DEVADR

AIS
CLHI

LPSW

AIR
XHR
CLH
BE
AlS
CLHI

oc
WDR
WOR
LPSW

LH
BR

CLHI
BNE
LHT
STH

LHR
BN2Z
RDR
WOR
cLB
8E

cLB
BNE
LHI
STH

LHR
BNZ

LHR
BN2Z
WD

ALIGN
DC

Dc
Dc

IDXe2

IDX+VECTOR=-DEVADR

SETVET
WAIT

IDEV,ISTA
IDX«IDX
IDEV.DEVADR(IDX)
GETRTIN

IDXe2

IDX+VECTOR~DEVADR

MATCH
DISP4INCR
NISP,ISTA
DISP.IDEV
HALT

WORK+VECTOR(IDX)
WORK

1STA.BUSY
DSPLAY
WORKREAD2
WORKVECTOR(IDX)
WAIT1

ISTALISTA
DSPLAY

IDEV +WORK
DISP+WORK
WORK«DATA (IDX)
WAIT1

WORK «SYNC
HALT1

WORK1 +WRITE2

WORK1VECTOR+2(IDX)

WAIT1

ISTAJISTA
DSPLAY
IDEV.SYNC
WAIT1

ISTALISTA
DSPLAY
IDEVDATA(IDX)
WAIT1

y
X'CO000*¢A(WAIT1)

X*8000°*A(HALT1)

3

12:54:54 07/19/78

INCREMENT INDEX
END OF TABLE ?

ACKNOWLEDGE INTERRUPT

SEARCH DEVICE ADDRESS TABLE
MATCH - GO TO ROUTINE

END OF TABLE ?

ERROR -

DISPLAY STATUS

DISPLAY DEVICE ADDRESS
HALT

GET ROUTINE ADDRESS

CARRIER ON INTERRUPT ?

RESET READ ROUTINE ADDRESS
IN VECTOR TABLE

ZERO STATUS?

NO - HALT

READ A BYTE

DISPLAY IT TO PANEL
IS IT DATA ?

IS IT SYNC BYTE?

SET THE WRITE ROUTINE ADDRESS

IN THE VECTOR TaABLE

ZERO STATUS?
NO - HALT
WRITE SYNC BYTE

2ERO STATUS?

NO = HALT

WRITE A DATA BYTE
ENABLE INTERRUPT. WAIT

DISABLE INTERRUPT. WAIT

X*B8* X*BD* e X*BCryX*BI"

(panuT3uo)) g XIANI4dV
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@SA -~ 4=-WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR

2 LINES - NON ZBID

00FER
0100R
0102R
0104R
0106R
0108R
010AR
010CR
010DR
010ER
010FR
0110R
0111R
0112R
0114R
0114R
0116R
0118R
011AR
011CR

00D
0oRBC
0089
ooro
oono
0000
0000
80

40

110

111
112
113
114
115
116
117
118
119
120
121
122
123

VECTOR

NORM
INCR
ENBSCH
ENBRG@S
IDLE
COMMON
SYNC

DATA

)]

0¢040.0

X80
X400
X*79¢
xe7B
X'F1¢
X*30°
X*16°

4
X10100°*
X*0100°*
x'8000°*
X'8000°*

PAGE

4

12:543:54 07/19/78

DISPLAY NORMAL MODE

DISPLAY INCREMENT MODE

ENABLEs LOCAL. SYNSCH

ENARLE +LOCAL +RESET DATA MODE.RQ2S
DISARM, IDLE

8 BITS/CHAR, NO PARITY

SYNC CHARACTER

(penutiuo)l) d XIANI44Y
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@SA - 4~WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR
2 LINES - NON ZBID

ASSEMBLED BY CAL 03-066R05-00

START OPTIONS:?

NO CAL ERRORS

*NONE*

NO CAL WARNINGS

2 PASSES
ABSTOP 0000
ADC 0000
BUSY 0000
COMMON 0000
DATA 0000
DEVADR 0000
DIsP 0000
DSPLAY 0600
ENBRGS 0000
ENBSCH 0000
GETRTIN 0000
HALY 0000
HALT1 0000
IPEV 0000
IDLE 0000
10X 0000
IMPTOP 0000
INCR 0000
INTHOL 0000
ISTA 0000
LADC 0000
MATCH 0000
NORM 0000
PURETOP 0000
R1 0000
READ1 ooo0o
READ2 0000
SETUP 0000
SETVET 0000
SYNC 0000
VECTOR 0000
WAIT 0000
WAIT1 0000
WORK 0000
WORK1 0000
WRITE1 0000
WRITE2 00090

0000
0002
0008
0111R
0114R
00FCR
0001
008AR
010FR
010ER
0096R
00F8R
0092R
0003
0110R
0005

011CR
0100R
0074R
0004

0001

0078R
010CR
0000R
0006

009CR
00BOR
0002R
003CR
0112R
0104R
00F4R
0070R
0002

0009
00D6R
O00EH4R

26%
51
89
28
19
T1lx
58
52
67
T4
Tex
21x
29
23x%
59

36
45
22%

66%
41

24 %
48
81
28=
48x%
53
31
62
62x%
20x
46
25x%
55
93

(32=BIT)

79
116»
104

31

34

80
114x
113»

76»
108=»

92

64
115%

27

60

T1
6L4x

70
111

S50
79»
85x
32
€1
91

107=
83
28
48
93
97=

102%

119%
S50
36
86

108
66

27
65

112%
72

51

99

90
29
49
9%

57
37
98

73

28
65

79

52

117%
60

9%
35
55

60
38
103

87

30
66

85

53

69

100
35
56

PAGE

66
39

99

31
68

85

57

76

105
37
76

S

12:54154
69 109%
40 41

104

47 47
69 76
97 97
58

82 9%
107

38 39
77 81

07/19/78

71

49
82

102

110x

40
82

72 73 88
50 S4 56
a9 94 104
102

42 43 44
87 88 89

57

5
9

(penuT3uo)) g XIANIddY
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©SA - 2-WIRE PROGRAMMING EXAMPLE =~ 16 BIT PROCESSOR PAGE 1 12:55:57

PROG= *NONEx ASSEMBLED BY CAL 03-066R05-00

F O e

(32-BIT)

SCRAT
CROSS
WIDTH 120
TARGT 16

07/19/78

(penuTt3juo)y) g XIANIddV
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GSA = 2-WIRE PROGRAMMING EXAMPLE

2BID

0000R
0004R
0008R
0nO0CR
0010R
0012R
0014R
0018R
001AR
001CR
001ER
0020R
0024R
0028R
002CR
0030R
0034R
0038R
003CR
003ER
004OR
0042R
0046R
O004AR
004ER
00S2R

0000
ongo
0000
0000
0000
0000
0000
0000
ocoo0
0000
0000
0000
4830
DE30
ka40
DE4O
2411
0722
DE1lO
9a12
9a12
9a12
9a12
DE10
4020
4020
4020
4020
csaz2o0
4020
2499
2481
0777
DE30
DE4O
DE4O
DA4O
DE4O

0001
0002
0003
0004
0005
0006
0007
0008
0009
0008
ooBB
007E
00EBR
00EFR
0CES8R
00EFR

00EAR

00EBR
00E4R
oo4o
oou42
o044
005ER
00k6

00F1R
00F1R
00FGR
00F3R
00EDR

L 2R BE K BE BE BN BE BE B BE J

- 16 BIT PROCESSOR PAGE 2 12:55:57 0©7/19/78

A2 2222233222 2222222 S22 2222322322232 22 3232233223322 323222221
THIS PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO LINES *
ZBID MODE, 2-WIRE OPERATION IS ASSUMED, 10 DATA BYTES ARE

SENT AND FOLLOWED BY 10 FLAGS, THE FLAGS ARE SENT BY HARDWARE. *
THIS PATTERN CcONTINUES UNTIL AN ERROR IS DETECTED., IF A STATUS x
OR ADDRESS ERROR IS DETECTED. THE PROCESSOR HALTS WITH THE
STATUS AND DEVICE ADDRESS DISPLAYED. IF IT IS A DATA ERROR. *
ONLY THE DATA BYTE IS DISPLAYEZD, PROGRAM IS EXECUTED UNDER *
INTERRUPT, *
AEEEERRR R R ERF R KRR AR E KR AR R KRR KRR R R R kR KRRk kX

*

SP EQu 1 DISPLAY PANEL ADDRESS
RK EQu 2 WORK REGISTER
Ev EQu 3 RECEIVE DEVICE ADDRESS
EV EQu 4 TRANSMIT DEVICE ADDRESS
EV EQu 5 INTERRUPTED DEVICE ADDRESS
TA EQU (3 INTERRUPTED DEVICE STATUS
UNT EQu 7 COUNT REGISTER
EQu 8 INCREMENT REGISTER
EQuU 9 END VALUE REGISTER
sY EQu 8 BUSY
RM EQuU X'BB* INVERSE OF TERM STATUS
DFLG EqQu X*7E" END FLAG
LH RDEV.RADR GET RECV DEVICE ADDRESS
oc RDEV,IDLE IOLE BOTH DEVICE ADDRESSES AND CLEAR
LH XDEV +XADR GET xMIT DEVICE ADDRESS
oc XDEVIDLE ANY QUEUED INTERRUPTS
LIS DISP,1 DISPLAY PANEL ADDRESS
XHR WORK ¢ WORK
oc DISP,INCR SET DISPLAY TO INCREMENT MODE
WDR DISP,WORK CLEAR DISPLAY PANEL
WOR DISPWORK
WOR DISP+WORK
WDR DISP«WORK
oc DISP+NORM SET DISPLAY BACK TO NORMAL MODE
STH WORKFLAG RESET FLAG INDICATOR
STH WORKeX'40°* SET UP LOW CORE
STH WORK.X*42°
STH WORKeX 44"
LHI WORK ¢ INTHDL SET UP INTERRUPT HANDLER ADDRESS
STH WORK«X'46°*
LIS R2+9 10 BYTES PER FRAME
LIS R1.1 INCREMENT

CLEAR COUNTER

XHR COUNT +COUNT
oc RDEV s COMMON
oc XDEV+COMMON
oc XDEV «WRMOD
WD XDEVFILL

oc XDEVENBRQS

SET zBID MODE

PUT XMIT TO WRITE MODE
ENSURE LINE STARTS UP WITH MARKS
XMIT LINE IN RQ2S

XIQN3ddv

d
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0SA - 2-WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR PAGE 3 12:55:57 07/19/78

ZBID
59 =* IF THE NEXT COMMAND IS BEING ISSUED TO TURN A 2-WIRE LINE
60 =x AROUNpD FROM WRITE TO READs THE COMMAND MUST BE ISSUED TWICE
61 =» FIRST WITH INTERRUPTS DISARMED+AND THEN REISSUED WITH THE
62 =x DESIRED INTERRUPT CONDITION, UNLESS THE DISARM CONDITION
63 x IS DESIRED.
64 x
0000 0056R 65 WAIT2 Eou *
0356R DE30 0O0ECR 66 oc RDEVENBSCH RECV LINE IN SYNSCH
0nSAR C200 O0ODCR 67 WAIT1 LPSW WAIT
68 %
00SER 9FS56 69 INTHDL AIR IDEV,.ISTA ACKNOWLEDGE INTERRUPT
0060R 0554 70 CLHR IDEVXDEV WRITE?
0062R 4330 0080R 71 BE WRITE YES = GO TO WRITE ROUTINE
0066R 0553 72 CLHR IDEV.RDEV READ?
0068R 4330 00B2R 73 BE READ YES « GO TO READ ROUTINE
006CR DF10 O0OQOEAR 74 DSPLAY oc DISP.INCR NEITHER =
0070R 9Alé 75 WOR DISP,ISTA DISPLAY STATUS
0072R 9A1S 76 WDR DISP,IDEV DISPLAY DEVICE ADDRESS
0074R  DE30 OOEFR 77 HALT1 oc RDEVIDLE IDLE LINES
0078R DF40 O00EFR 78 oc XDEV 4+ IDLE
007CR C200 O0OEOR 79 LPSW HALT
80 x
0NB80R 4820 OOE4R 81 WRITE LH WORKFLAG FLAG SET?
0084R 4230 0092R 82 BNZ CONTIN YES - SKIP WRITE DATA
0088R 0866 83 LHR ISTAWISTA STATUS ZERO?
008AR 4230 006CR 84 BN?Z NSPLAY NO - ERROR
0N8ER DA40 O00F2R 85 WD XDEV DATA WRITE A BYTE
0092R C170 O00SAR 86 CONTIN BXLE COUNT,WAIT1 CONTINUE FOR 10 BYTES
0096R 0777 87 XHR COUNT«COUNT CLEAR COUNTER
0NS8R 4820 OOCE4R 88 LH WORK FLAG REVERSE FLAG INDICATOR
009CR €720 OQFF 89 XHI WORKX'FF
00AOR 4020 OCE4R 90 STH WORK+FLAG .
00A4R DF40 OQEER 91 oc XDEV +ENBRQ RESET OV
00ABR 0822 92 LHR WORK 4 WORK SET THE CONDITION CODE
93 x WHERE FLAGS BEING SENT ON THE LINE
0nAAR 4230 005AR 94 BN2 WAIT1 NO = DATA WAS ON THE LINE
00AER 4300 0056R 95 B WAIT2 YES - PUT THE RcV SIDE INTO SYNC
96 «x SEARCH
97 =x
00B2R C560 0008 96 READ CLHI ISTA.BUSY CARRIER~-ON INTERRUPT?
00BE6R 4330 00S5AR 99 BE WAIT1 YES - WAIT
00BAR C360 00BB 100 THI ISTATERM STATUS ZERO OR TERM?
0NBER 4230 006CR 101 BN2 DSPLAY NO = ERROR
00C2R 9p32 102 RDR RDEV s WORK READ A BYTE
00C4R 9a12 103 WDR DISP+WORK DISPLAY THE BYTE
0ocC6R D420 00F2R 104 cLR WORK,.DATA IS IT DATA SENT?
00CAR 4330 005AR 105 BE WAIT1 YES - WAIT
00CER €520 007E 106 CLHI WORK.ENDFLG IS IT THE END FLAG?
00D2R 4330 00SAR 107 BE WAIT1 YES = WAIT
00D6R 4300 00THR 108 B HALT1 NO - HALT
00DCR 109 ALIGN 4
00DCR Co00 110 WAIT bc X'CO000'A(WAIT1)

0nNDER  005AR

(pe2nuT3iuo)) g XIANIAdY
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@SA - 2-WIRE PROGRAMMING EXAMPLE - 16 BIT PROCESSOR PAGE

ZBID
00EOR 8000
ONE2R 00T7HR
DO0E4R 0000
noE6R 00B8
NNEBR 00BC
0CEAR 490
0NEBR 80
ONECR 79
OnEDR 78
00EER 68
00EFR F1
O0nFOR FB
00F1R 32
00F2R S5
00F3R FF
00F4R

111

112
113
114
115
116
117
118
119
120
121
122
123
124
125

HALT

FLAG
RADR
XADR
INCR
NORM
ENBSCH
ENBRQS
ENBR@
IDLE
WRMOD
COMMON
DATA
FILL

X*8000'+A(HALT1)

0

x*Bs8
X*BC?
X'QO'
X'BO’
X*79¢
X*78¢
X'6B°*
X*F1l¢
X*FB?
X320
xX*55¢
XFF o

4

12:55:57 07/19/78

RECV LINE ADDRESS

XMIT LINE ADDRESS

INCREMENT

NORMAL

ENARLEs LOCAL+ SYNSCH

ENABLE +LOCAL +RESET DATA MODE RG2S
ENARLE. LOCAL. RQ@2S

DISARM. IDLE
DISARMLOCAL +READY +WRITELRESET D.M,
ZBID MODE

DATA BYTE

MARK CHARACTER

(penuT3iuo)) € XIANIdAY
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QSA - 2-WIRE PROGRAMMING EXAMPLE = 16 3IT PROCESSOR

281D

ASSEMBLED BY CAL 03-066R05-00

START OPTIONS:

NO CAL ERRORS

*NONE*

NO CAL WARNINGS
2 PASSES

ARSTOP 0000 0000
AnC 0000 0002
BUSY 0000 0008
COMMON 0006 0OF1R
CONTIN 0000 0092R
COUNT 0000 0007
DATA 0000 00F2R
DISP 0000 0001
DSPLAY 0000 006CR
ENBRQ 0000 OOEER
ENBRQS 0000 O0OEDR
ENBSCH 0000 00ECR
ENDFLG 0000 007E
FILL 0000 O0OF3R
FLAG 0000 O0OF4R
HALT 0000 00EOR
HALT1 0000 00T4R
IDEV 0000 0005
INLE 0000 OOEFR
1MPTOP 0000 OOF4R
INCR 0000 O00EAR
INTHDL 0000 00SER
ISTA 0000 0006
LADC 0000 0001
NORM 0000 00EBR
PURETOP 0000 000OR
R1 0000 0008
R2 0000 0009
RADR 0000 00EGR
RDEV 0000 0003
READ 0000 00B2R
TERM 0000 008B
WAIT 0000 00DCR
WAIT1 0000 005AR
WAIT2 0000 0056R
WORK 0000 0002
WRITE 0000 0080R
WRMOD 0000 O0OFOR
XADR 0000 O00EBR
XDEV 0000 0004

27«
51
82
24x%
85
18%
Tux
91
55
66
29
54
42
79
77«
22»
31

36
23»
41

25%
26%
30
20%
73
28x%

6T
65%
19x%
81
71
53
32
21x

(32-BIT)

98

86»
50
104
34
84
119
118=
117=
106
124x=
81
111x
108
69
33

T4
69x%
69

116=»
49

113»
30
98«

100

110=
86
95
35
88
81x

121x»

114%
32

122%
S0
123»

36
101

88
111

70

77
115x

75

31

9y

35
89

33

86

37

90
72

78

83

51

99

37
90

52

87

38

112x
76

120x%

83

66

38
92

53

PAGE

87

39

28

72

107

39
92

S4

5 1255357

40

77

110

40
102

55

07/19/78
41 74
102
42 43
103 104
70 78

75

44
106

85

76

45

91

103

46

47
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@SA - 4-WIRE PROGRAMMING EXAMPLE =~ 16 BIT PROCESSOR PAGE 1 12:57:05 07/19/78
PROG= *xNONEx ASSEMBLED BY CAL 03-066R05-00 (32-B1IT)
1 SCRAT
2 CROSS ~
3 WIDTH 120
4 TARGT 16
5 PROG 0SA = 4=-WIRF PROGRAMMING EXAMPLE = 16 BIT PROCESSOR

(penut3uo)) g XIANIdLY
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QSA - 4=-WIRE PROGRAMMING EXAMPLE

2 LINES = 2ZBID

0000R
0002R
0006R
000AR
000CR
0010R

0012R
CO014R
0016R
001AR
001CR
G001ER
0022R
0026R
002AR
002ER
0032R
0036R
0038R
003CR
o040R
0044R
0048R
004CR
004ER
0052R

0000
0000
0000
0000
0000
0000

0755
4825
DE20
2652
€550
2037

2411
0722
DEl0O
9812
9812
DE10
4020
4020
4020
csa20
4020
0755
C820
4025
4865
DE6O
DE6O
2652
ca20
4025

0001
0002
0003
0004
0005
0006

0124R
0143R

0008

013DR

013CR
0040
0042
0044
007ER
o046

00F2R
012CR
0124R
013FR
013ER

00A2R
012CR

- 16 BIT PROCESSOR PAGE

2 12:57:05 07/19/78

AR o K AR AR OK R ORI KK KK KK K RO RO KK KR R Rk &
THIS SAMPLE PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO *
4-WIRE LINES RUNNING IN ZBID MODE UNDER LOCAL

*
*

*

* LOOPBACK.
* FLAGS ARE SENT BY THE HARDWAREs DUE TO THE OVERFLOW CONDITION
* GENERATED AND CONTROLLED BY THE TRANSMIT SIDE., THIS PATTERN

* OF 10 DATA BYTES AND 10 FLAGS IS OUTPUT UNTIL AN ERROR IS

* DETECTEDs OR PROGRAM EXECUTION IS TERMINATED BY THE USER.

* THROUGHOUT THE OPERATION OF THE PROGRAM THE DATA RECEIVED

* IS DISPLAYED ON THE DISPLAY PANEL, IF THE PROCESSOR HALTS

* ONE OF TWO ERRORS HAVE BEEN DETECTED, IF ONLY ONE DATA BYTE

* IS DISPLAYED WHEN THE PROCESSOR HALTS THEN A DATA ERROR WAS

* DETECTED, AND THE BYTE DISPLAYED IS THE BYTE IN ERROR, IF TWO
* A STATUS ERROR OR AN UNEXPECTED INTERRUPT
* WAS DETECTED. IN THIS CASE THE LEFTMOST BYTE IS THE DEVICE

* AND THE OTHER BYTE IS THE DEVICE STATUS,

*

*

BYTES ARE DISPLAYED.

ADDRESS s

*

DISP
WORK
IDEV
ISTA
IDX
WORK1
*

SETUP

SETVET

EQU
EQu
EQu
EQu
EQu
EQu

XHR
LH
oc
AlS
CLHI
BNES

LIS
XHR
oc

WHR
WHR
oc

STH
STH
STH
LHT
STH
XHR

10 DATA BYTES ARE SENT BY THE PROGRAM, AND THE 10

EEERERER AR KRR KRR KRR KRR AR RRR KRR KRR R R R

N E OGN +

IDX+IDX

WORK «DEVADR(IDX)
WORK 4 IDLE

IDXe2
IDX+VECTOR=-DEVADR
SETUP

DISP,1

WORK ¢« WORK
DISPINCR
DISP+WORK
DISP«WORK
DISP'NORM
WORK+X*40°
WORKX'42°
WORK X *44*
WORK + INTHOL
WORK X '46*
IDX+IDX
WORKREAD
WORK¢VECTOR(IDX)
WORK1 +DEVADR(IDX)
WORK1 +COMMON
WORK1 +ENBSCH
10Xe2

WORK+WRITE
WORKVECTOR(IDX)

LR K B BE BE R BE B K BE BE SR R SR B

DISPLAY ADDRESS REGISTER
WORK REGISTER 0
INTERRUPTING DEVICE ADDRESS
INTERRUPTING DEVICE STATUS
INDEX REGISTER

WORK REGISTER 1

CLEAR THE INDEX REGISTER

GET THE FIRST DEVICE AND

IDLE THE DEVICE

INCREMENT THE INDEX

FINISHED?

NO - CONTINUE
YES - BLANK THE DISPLAY

LOAD THE DISPLAY PANEL ADDRESS
SET ZERO DATA

SET THE DISPLAY TO INCREMENTAL MODE
ZERO OUT THE

DISPLAY PANEL

SET THE DISPLAY TO NORMAL MODE
SET UP LOW CORE

SET UP THE INTERRUPT HANDLER ADDRESS

CLEAR THE INDEX REG

STORE THE READ ROUTINE ADDRESS
INTO THE VECTOR TABLE

GET THE RECFIVE DEVICE ADDRESS
SET UP THE COMMON CONTROL

RCV, ENABLE+. SYNC. SEARCH
INCREMENT THE INDEX

STORE THE WRITE ROUTINE ADORESS
INTO THE VECTOR TABLE

(penut3uo)) & XIQANIdJV
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QSA - 4-WIRE PROGRAMMING EXAMPLE -

2 LINES - 2BID

0056R
0058R
005CR

0060R
0064R
0n68R
006CR
0070R
0072R
0076R
C27AR

ON7ER
0080R
0082R
0086R
0088R
0n8AR
008ER
0090R
0094R
0096R
0098R

009CR
00AOR

00A2R
0nA6R
00AAR
O0DACR
00BOR
00BY4R
00B8R
00BAR
00BER
00C2R
00CER
00CAR
00CCR
000D0OR
00D4R
00D8R
00DCR
00EOR
00E2R

00E6R

0722
4025
4025

4865
DEGO
DA6O
DE6O
2652
cs50
4280
cao00

9F34
0755
4835
2338
2652
€550
2086
DE1l0
9A14
9A13
€200

4825
0302

0000
4825
4230
os4y
4230
DA30
4825
2621
Cs20
4330
k025
4300
0722

4025

4825
cr20
4025
DE30
0s822
4230

4825

0134R
0132R

0124R
0144R
0145R
0140R

0008
0038R
011CR

0124R

0008

013DR

0120R

012CR

00A2R
0134R
00B4R

0090R
0142R
0132R

000A

00CAR
0132R
007AR

0132R
0134R
00FF

0134R
0141R

007AR

0122R

16 BIT PROCESSOR PAGE
*
XHR  WORK s WORK
STH  WORKCONTROL (IDX)
STH  WORKsCONTROL=2(IDX)
*
*
LH WORK1 yDEVADR (1DX)
oc WORK1 ¢ WRMOD
WD WORK1FILL
oc WORK1,ENBRQS
AIS  IDX.2
CLHI IDXsVECTOR=-DEVADR
BL SETVET
WAIT1 LPSW WAIT
*
INTHDL  AIR  IDEV,ISTA
XHR  IDX,IDX
MATCH CLH  IDEV,DEVADR(IDX)
BES  GETRTIN
AIS  IDXe2
CLHI  IDX+VECTOR-DEVADR
BLS  MATCH
DSPLAY  OC DISP.INCR
WDR  DISP,ISTA
WOR  DISP,IDEV
HALT1 LPSW HALT
*
GETRTIN LH WORK ¢ VECTOR { IDX)
BR WORK
*x
*
WRITE  EQU =
LH WORK s CONTROL ( IDX)
BNZ  CONTIN
LHR  ISTA,ISTA
BNZ  DSPLAY
WD IDEVDATA
CONTIN LH WORK ¢ CONTROL =2 ( IDX)
AIS  WORK,1
CLHI WORK,10
BE  CONTINI
STH  WORK.CONTROL<2(1DX)
B WAIT1
CONTIN1 XHR  WORKWORK
STH  WORK,CONTROL=2(IDX)
LH WORK yCONTROL (IDX)
XHI  WORKJX'FF?
STH  WORK,CONTROL (IDX)
oc IDEVENBRQ
LHR  WORK,WORK
BNZ  WAIT1
x
LH WORK + DEVADR=2(1DX)

3 12:57:05 07719778

CLEAR WORK
CLEAR CONTROL FLAG
CLEAR THE BYTE COUNT

GET THE XMIT DEVICE ADDRESS

PUT XMIT TO WRITE MODE

ENSURE LINE STARTS UP WITH MARKS
ENABLE XMIT, R@2S

INCREMENT THE INDEX

MORE LINES TO ACTIVATE 7

YES

NO - WAIT

ACKNOWLEDGE THE INTERRUPTY
CLEAR THE INDEX

SEARCH DEVICE ADDRESS TABLE
MATCH - FIND THE ROUTINE
BUMP THE INCREMENT
FINISHED ?

NO = CONTINUE

YES - ERROR

DISPLAY THE STATUS

DISPLAY THE DEVICE ADDRESS
HALT THE CPU

GET THE SUBROUTINE ADORESS
BRANCH

IS THE FLAG SET ?

YES - SKIP THE WRITE DATA
NG « IS THE STATUS ZERO ?
NO - ERROR

GET THE BYTE COUNT
INCREMENT BY 1

FINISHED ?

YES - SET UP TO SEND FLAG
NO - SAVE COUNT

RETURN

CLEAR THE COUNT

STORE IN CONTROL TABLE
GET THE FLAG

CHANGE THE FLAG

STORE IT BACK

RESET THE OVERFLOW BIT
WHERE FLAGS BEING SENT

NO -« DATA
YES -

GET THE ADDRESS OF THE RECEIVE LINE

(penuT3iuds)) d XIANIdIW
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@SA - 4-WIRE PROGRAMMING EXAMPLE =~ 16 BIT PROCESSOR PAGE

2 LINES - 2BID

ONEAR

O0NEER

00F2R
00F6ER
00FAR
00FER
0102R
0104R
0106R
010AR
010ER
0112R
N116R

011CR

011CR
011ER
0120R
0122R

0124R
0126R
0128R
012AR
012CR
012ER
0130R
0132R
0134R
0136R
0138R
N13AR
013CR
013DR
013ER
013FR
0140R
0141R
0142R
0143R
0144R
0145R

0146R

DE20 013ER
4300 007AR

0000 O0OF2R
C540 0008
4330 007AR
C340 00BB
4230 0090R
Ig32

9a12

D420 0142R
4330 007AR
€520 007E
4330 007AR
4300 0098R

0000 0008
0000 00BB
0000 OO7E

113
114
115
l1e
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

134

135
136

137

138

139
140
141
142
143
144
145
146
147
148
149
150
151
152

READ

x

*
WAIT

HALT

*
DEVADR

VECTOR

CONTROL

NORM
INCR
ENBSCH
COMMON
ENBR@S
ENBRQ
DATA
IOLE
WRMOD
FILL
BUSY
TERM
ENDFLG

oc

Equ
CLHI

THI
BNZ
RDR
WDR
CLB
BE
CLHI

ALIGN

DC

ocC

bC

WORK+ENBSCH
WAIT1

*
ISTA,.BUSY
WAIT1
ISTA+TERM
DSPLAY

IDEV +WORK
DISP ¢« WORK
WORK,DATA
WAIT1

WORK ENDFLG
WAIT1

HALT1

m
X'CO000*A(WAIT1)

X*8000* A(HALT1)

4 12:57:05 07/19/78

ASSOCIATED WITH THIS TRANSMIT LINE
PUT THE RECEIVE SIDE INTO SYNC.
SEARCH

CARRIER ON INTERRUPT ?

YES - WAIT

NO - IS IT TERMINATE OR ZERO STATUS 7
NO - ERROR

YES - DISPLAY

THE DATA READ

WAS DATA RCVED. ?

YES

NO - WAS A FLAG RCV'ED.

X*'B8* X*BD"+X'BC*sX*'B9"

0+0¢040

0+0¢040

X*80°
X'40°
X079
xX032°
X*7B8*
x*6B*
X*55¢
X'F1¢
X'FB*
X'FF

x'8B*
X*TE"

DISPLAY NORMAL MODE

DISPLAY INCREMENTAL MODE
ENABLE+LOCAL +SYNC, SEARCH

ZBID MOOE

ENABLELOCALRESET DATA MODE.R@2S
ENABLE+LOCAL +RG2S

DATA BYTE

DISARM+LOCAL +READYWRITE+RESET D.M.
MARK CHARACTER

BUSY STATUS BIT

COMPLEMENT OF TERM STATUS

END FLAG

(penuT3iuo)l) 4 XIANIAddV
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QSA - 4-WIRE PROGRAMMING EXAMPLE =~ 16 BIT PROCESSOR

2 LINES - 2BID

ASSEMBLED BY CAL 03-066R05-00

START OPTJIONS:

NO CAL ERRORS

*NONE*

NO CAL WARNINGS

2 PASSES
ABSTOP 0000
ADC 0000
BUSY 0000
COMMON 0000
CONTIN 0000
CONTIN] 0000
CCNTROL 0000
DATA 0000
DFVADR 0000
DISP 0000
DSPLAY 0000
ENBRQ 0000
ENBRQS 0000
ENBSCH 0000
ENDFLG 0000
FILL 0000
GETRTIN 0000
HALT 0000
HALT1 0000
IDEV 0000
IDLE 0000
10X 0000
IMPTOP 0000
INCR 0000
INTHDL 0000
ISTA 0000
LADC oo0o0C
MATCH 0000
NORM 0000
PURETOP 0000
READ 0000
STTUP 0000
SETVET 0000
TERM 0000
VECTOR 0000
WAIT 0000
WAIT1 0000
WORK 0000
WORK1 0000
WRITE 0000

WRMOD

0000

0000
0002
0008
013FR
00R4R
00CAR
0134R
01u42R
0124R
0001
0090R
0141R
0140R
013ER
007€
0145R
009CR
0120R
0098R
0003
0143R
0005

0146R
013DR
007ER
0004

0001

0082R
013CR
0000R
00F2R
0002R
0038R
0088

012CR
011CR
007AR
0002

0006
00A2R
0144R

119
55
93

100
62
96
34
26x%
82%

108
69
56

127
68
78
85
85x
28«
35
30%

104

42
49
29

T7=
45

52
I4x
52«
121
37
73
73%
27«
53
101
125
31x
58
67

(32-BIT)

149»
142%
97»
103=
63
125
37
40
95
144%
143
114
151
1482
87x
134
129
75
146x%
33
66
105

82
75%
75

81
139»

118x%
38
T2
150%
53
133=
102
34
58
103
127
S4
91x
147»

92
145
54
42

122

141x

134
77

33
107
140%

83

59

110
35
59

103

55

97

66
43

a4
34

71
112

94

71

116
41
61

104

56

101

71
4y

96

36
76

9%

80

120
41
61

105

66

PAGE 5 12:57:05 07/19/78

104 105 107 138=*

77 80 112 136%
45 82 83 84 124
108 123

37 51 51 53 54
76 77 79 80 87
119 121

a7 137+

126 128 133

43 44 46 47 48
62 63 87 88 92

106 107 109 109 112

67 68 69

57
92

49
27
114

59
97

50
98
123

62
101

52
99
124

(panuT3juo)d) d XIANIJdV






APPENDIX C

32 BIT PROGRAMMING EXAMPLES
N\
DISPLY )

(\_—_

(

)

N———

START

REGISTER SET

(o

SET UP THE
INTERRUPT
VECTOR TABLE

WRITE THE

LOAD A PSW DEVICE ADD.
TO UTILIZE AND STATUS
THE USER TO THE

DISPLAY

LT1

S
XA

ZERO OUT
THE DISPLAY

RCV. DEVICES

ET THE
WT AND

TO IDLE

|

HALT THE CPU

SET THE
SYNC FLAG
IN MEMORY

GIVE THE
COMMON
COMMAND

AND SET SYNC
MATCH REG.

ENABLE INT
AND START
SYNC. SEARCH
ON RCV SIDE

ENABLE INT.
AND SET
RQ2S ON
XMIT SIDE

ENABLE EXTERNAL
( ) INTERRUPTS
WAITI AND PUT THE
CPU IN THE
WAIT STATE
2-Wire  non-ZBID

29-472 RO3 10/79



APPENDIX C (Continued)

WRITE

DISPLY

GET THE

SYNC. FLAG
FROM MEMORY

WRITE THE
SYNC.
CHARACTER

WRITE THE
DATABYTE

STATUS
= X'08’
?

DISPLY

READ THE
BYTE

ZERO OUT
THE SYNC
FLAG IN MEM.

WRITE THE
BYTE READ
TO THE
DISPLAY

IS THE
BYTE=TO
DATA?

2-Wire — non-ZBID

29-473 RO3

10/79



APPENDIX C

( START >

LOAD A PSW
TO UTILIZE
THE USER

REGISTER SET

IDLE ALL
DEVICES

ZERO OUT
THE DISPLAY

CLEAR THE
INDEX FOR
THE INTERNAL

VECTOR TABLE

THE ROUTINE
ASSUMES THAT
THL DEVICE AGD
TABLE IS ARRANGED
WITH RCV  XMIT

ADNRESS PAIRG

(Continued)

STORE THE
WRITE1 ROUTINE
ADDRESS IN THE
VECTOR TABLE

GET A XMIT
ADDRESS FROM
THE DEVICE
ADD. TABLE

GIVE THE

RQ2S CMD.
0 iHE

[ XMIT ADDRESS

STORE THE
READ1 ROUTINE
ADDRESS IN
THE VECTOR TABLE

GET A RCV.
ADDRESS FROM
THE DEVICE
ADD. TABLE

GIVE THE
COMMON
COMMAND
AND SET
THE SYNC
REGISTER

GIVE THE
ENABLE
SYNC SEARCH
COMMAND

29-473 RO3 10/79

ADD 2 TO
THE INDEX

TABLE
?

( WAIT 1 )

2 Lines 4-Wire - non-ZBID

ENABLE EXTERNAL
INTERRUPTS AND
PUT THE CPU
IN THE
WAIT STATE




APPENDIX C (Continued)

‘ IDXSET ’

ZERO THE
INDEX

COMPARE THE
INTERRUPTING
DEVICE ADDRESS
TO THE
DEVADR TABLE

ENTRY =
INTERRUPTING
DEVICE

ADD 2
TO THE
INDEX

N END OF
TABLE

READ1

INTERRUPT
STATUS =
08

DSPLAY

CHANGE THE
VECTOR IN THE
TABLE TO BRANCH
TO READ2

WAIT1

WRITE THE
INTERRUPTING
DEVICE ADD.

AND STATUS TO
THE DISPLAY

DSPLAY

HALT
THE CPU

G

2 Lines - 4-Wire non-ZBID

29-473 RO3 10/79



AFPENDIX C (Continued)

v

INTERRUPT
STATUS -
0

DSPLAY

GET THE
DEVICE INDEX

CHANGE THE
WRITE VECTOR
TO WRITE2
SO NO MORE
SYNC CHAR
WILL BE SENT

DSPLAY

WAS
THE BYTE
READ DATA

WAS
THE BYTE
READ SYNC

WRITE1

INTERRUPT
STATUS

DSPLAY

2 Lines - 4-Wire — non-ZBID

29-473 RO3 10/79

)
T
1

WRITE A
SYNC
CHARACTER

( WAIT1 >

WRITE?2

INTERRUPT
STATUS
0

lv

GET THE

DEVICE
INDEX

WRITE
THE
CHARACTER

‘ WAIT1 ’

Cc-5



AFPPENDIX C (Continued)

START

J

LOAD A PSW
TO UTILIZE
THE USER

REGISTER SET

IDLE
ALL DEVICES

]

ZERO OUT
THE DISPLAY

=

SET UP THE
INTERRUPT
VECTOR
TABLE

GIVE THE
COMMON
COMMANDS
AND SET THE
DATA FLAG

ENABLE XMIT.
INTERRUPTS
AND SET
RQ2S

< WAIT2

ENABLE REV.
INTERRUPTS
AND SET
SYNC SEARCH

@__‘

‘ DSPLAY ’

WRITE THE
DEVICE ADDRESS
AND STATUS TO
THE DISPLAY

< HALT1

iDLE
THE
DEVICES

HALT THE
CPU

ENABLE CPU
INTERRUPTS
AND SET
THE WAIT
STATE

ZBID

29-473 R0O3 10/79



29-47:

GOOD N
STATUS
?

Y

WRITE A
BYTE OF
DATA

LOAD A PSW
U SWITUH
BACK TO THE

USER SET

RO3

COMPLEMENT
THE DATA
FLAG

APPENDIX C (Continued)

—_—
DATA BEING
(T s >
\ WAITY ) \t'y
N
( WAIT2 >
DSPLAY

STATUS
“TERM" OR
02

N

DSPLAY

WAIT1

READ
THE DATA
BYTE

DISPLAY
IT ON THE
DISPLAY

GIVE XMIT
DEVICE A
COMMAND
RQ2S

10/79

ZBID

2-Wire



APPENDIX C (Continued)

< START >

LOAD A PSW
TO UTILIZE
THE USER

REGISTER SET

SET UP
THE INTERRUPT
VECTOR TABLE

ZERO QUT
THE
DISPLAY

CLEAR THE

THIS ROUTINE
ASSUMES THAT
THE DEVICE
ADDRESS TABLE

INDEX
REGISTER

STORE THE
READ?1 ROUTINE

IS ARRANGED
WITH RCV. XMIT
ADDRESS PAIRS

ADDRESS IN THE
VECTOR TABLE

GET A RCV.
ADDRESS FROM
THE DEVICE
ADD. TABLE

GIVE THE
COMMON
COMMAND
TO THE
RCV DEVICE

GIVE THE
ENABLE -
SYNCH
COMMAND

ADD 2

TO TUE
RO Raks

INDEX

STORE THE
WRITE1 ROUTINE
ADDRESS IN
THE VECTOR
TABLE

CLEAR THE
FLAG AND
INTERRUPT COUNT
IN THE
CONTROL TABLE

GET A XMIT
ADDRESS FROM
THE DEVICE
ADDRESS TABLE

GIVE THE
RQ2S CMD.
TO THE
XMIT
ADDRESS

ADD 2TO
THE INDEX

2 Lines - 4-Wire

ZBID

ENABLE EXTERNAL
INTERRUPTS
AND PUT THE

CPU IN THE
WAIT STATE

29-473 RO3

10/79



CLEAR THE
INDEX
REGISTER

COMPARE THE
INTERRUPTING
DEVICE ADDRESS
TO THE DEVADR
TABLE

AND A TA

THE INDEX

DSPLAY

WRITE THE
INTERRUPTING
DEVICE ADD.
AND STATUS
TO THE
DISPLAY PANEL

Con )

HALT THE
cpPu

29-472 RO3 10/79

APPENDIX C (Continued)

2 Lines

4-Wire - ZBID

GET THE
DEVICE
INDEX

DSPLAY

WRITE THE
DATA
BYTE

GET THE

INTERRUPT
COUNT

ADD 1
TO THE
COUNT




APPENDIX C (Continued)

H Y
STORE THE

INTERRUPT
COUNT

WAIT1

STORE ZERO
IN THE

INTERRUPT
COUNT

COMPLEMENT
THE WRITE
DATA FLAG

OUTPUT
COMMAND
RQ2S TO

XMIT SIDE

GET THE
RCV DEVICE
ADDRESS THAT
IS PAIRED WITH
THIS XMIT LINE

10

OUTPUT CMD
TO THE

RCV LINE
SYNSCH

DSPLAY

READ THE
DATA
BYTE

DISPLAY
THE
DATA

] WAIT1

HALT1

- 4-Wire — ZBID

29-473 RO3 10/79
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QSA = 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOCR PAGE 1 12:20:27
PROG= xNONEx ASSEMBLED BY CAL 03-066R05-00 (32-RIT)
1 SCRAT
2 CROSS
3 WIDTH 120
4 TARGT 32
5 NORX3

07/19/78
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0SA - 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR PAGE 2 12:20:27 07/19/78

NON 2ZBID
7 =
8 A oK o 3 o o K O o o o o o R o o o oo R RO R K ok RO Rk ok ok ok KR R R ROk
9 * THIS PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO LINES ON x
10 * THE QSA UNDER LOCAL LOOPBACK, 2 - WIRE OPERATION IS ASSUMED.
11 * A DATA BYTE IS TRANSMITTED CONTINUOUSLY., AND RECEIVED AND *
12 * COMPARED ON THE RECEIVE END. THE BYTE IS DISPLAYED ON THE *
13 * DISPLAY PANEL, IF A STATUS OR DEVICE NUMBER ERROR IS DETECTED =«
14 = THE PROCESSOR HALTS WITH THE DEVICE NUMBER AND THE STATUS *
15 =% DISPLAYED ON THE PANEL,. IF THE ERROR OCCURS ON THE DATA. ONLY =
16 = THE DATA 1S DISPLAYED., PROGRAM IS EXECUTED UNDER INTERRUPT. *
17 PR T T T I LI NI s i1 3731233223323 33233333222 22 2]
18 =x *
0000 0002 19 IDEV EQU 2 INTERRUPTING DEVICE ADDRESS
0000 0003 20 ISTA EQu 3 INTERRUPTING DEVICE STATUS
00G0 0008 21 WORK1 EQU 11 WORK REGISTER
0000 000C 22 DISP EQU 12 DISPLAY ADDRESS REGISTER
0000 000D 23 WORK EQuU 13 WORK REGISTER
0000 000OE 24 RDEV EQU 14 RECV DEVICE ADDRESS REG
0000 OO0OF 25 XDEV EQU 15 XMIT DEVICE ADDRESS REG
0000 0008 26 BUSY EQu 8 BUSY STATUS
27 «x
0000001 FB800 0000 OQOFO 28 LI WORK,.Y'00FO0"* SET REG. SET F PSW
0000061 9%BD 29 EPSR WORK1.+WORK CHANGE THE PSW
000n08I 4BEQ 80C8 =000004I 30 LH RDEV+RADR GET RECV DEVICE ADDRESS
00000CI DEEO 80CC =0000DCI 31 oc RDEV,.IDLE IDLF THE RECEIVE DEVICE
0000101 EeDO 8080 =0000941 32 LA WORKREAD LOAD THE READ INTERRUPT ADDRESS
0000141 4oNDE 4EO00 00DO 33 STH WORK «X*'DO* (RDEVs+RDEV) PUT THE ADD., IN THE VECTOR TABLE
00001AI 48F0 80B8 =0000061 34 LH XDEV +XADR GET XMIT DEVICE ADDRESS
00001EI DEFo0 80BA =0000DCI 35 oc XDEV,.IDLE IDLE THE TRANSMIT DEVICE
0000221 EeDO B804E =000074I 36 LA WORK +WRITE LOAD THE WRITE INTERRUPT ADDRESS
0000261 4goDF 4F00 00DO 37 STH WORK«X*DO* {XDEV«XDEV) PUT THE ADD. IN THE VECTOR TABLE
00002CI 24C1 38 LIS DISP.1 DISPLAY PANEL ADDRESS
00002EI 070D 39 XR WORK ¢ WORK
0000301 DECO 80A4 =000008I 40 oc DISP+INCR SET DISPLAY TO INCREMENT MODE
0000341 9ACD 41 WOR DISP 4y WORK CLEAR DISPLAY
0000361 9ACD 42 WDR DISP+WORK
000n38I 9ACD 43 WOR CISPsWORK
00nn3AI 9ACD 44 WDR DISP+WORK
00003CI DECO 8099 =0000D91 45 oc NDISP4NORM SET DISPLAY BACK TO NORMAL MOODE
0000401 C800 OOFF 46 LHI WORK ¢ X*FF?* SET SYNC FLAG
oooc44I 4oDO 8088 =0000DOI 47 STH WORK +SYNFLG
oooc48l DEEO 8091 =0000001I 48 oc RDEV «COMMON SET LINE MODE
noonucl DEFO 808D =0000001 49 oc XDEV ¢ COMMON
50 =
51 = NOTE ¢
52 =
53 = IF THE NEXT TWO OUTPUT COMMANDS ARE BEING ISSUED TO
54 = TURN A 2-WIRE LINE AROUND (FROM WRITE TO READ OR READ TO
55 = WRITE) THE COMMANDS MUST BE ISSUEpD TWICE., FIRST WITH
56 =x INTERRUPTS DISARMEDs AND THEN RE-ISSUED WITH THE DESIRED
57 = INTERRUPT CONDITION, UNLESS THE DISARM CONDITION IS DESIRED.
58 =

0000501 DEEO 8086 =0000DAI 59 oc RDEV,ENBSCH RECV ENABLE+ SYNCSH

(panut3uo)d) D XIGNJIddV¥
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QSA - 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR

NON

000nS4I
nonnss8l
0000SCI

0000601
0000641
nonnesl
nonne8I
ooone6Ct
0000701

0000741
0000761
0009781
000n7CI
0000801
0non8ul
ooons81
coonacl
0000901

000N94I
0000981
600nSCI
00009E1
0000A01
onnnA4l
0000A6I
000nAAI
000nACI
0000801
noNNRYI
0000R81I
06000RCI

6000COI
0000cCcOI
0cooC4I
0000C8I
00nonccI
0000D0I
o0nnD4I
0000D6I
ooooD8I
000nD9I
0000DAI
0000DR1I
000n0CI
000nDDI
000nDEI
00000OFI
000nEDI

21D

DAEO 8086
DEFO B07F
C200 8060

DECO 8074
9AC3
9aC2
DEEN 8070
DEFO An6C
C2no 8054

0000 00741
24C1

0833

4230 FFEY
4anpn 8050
4230 8n08
DA20 B056
4300 FFDO
DA20 804F
43n0 FFC8

€530 0008
4330 FFCO
24C1
0833
4230 FFBC
9820
4n30 8026
9ACD
Dyno 802F
4330 FFA8
DuNo 8026
4230 FFAC
4300 FF9OC

0000 COFO
0000 005CI
0000 80FQ
0000 00681
0000 0000
onBa

0nBC

=0000DEI
=00000BI
=0000C0OI

=0000081

=00000CI
=0000DCI
=000NCAaT

=0000601
=00000D0I
=00008C1I
=0000DEI
=00005CI
=0000DFI
=00005CI

=00005CI

=0000601
=0000D0I

=0000DF1
=00005CI
=0000DEY
=00006871
=00005C1

WAIT1
*
DISPLY

HALT1

WRITE

WRTDAT

*
READ

*
WAIT
HALT

SYNFLG
RADR
XADR
INCR
NORM
ENBSCH
ENBR@S
IDLE
COMMON
SYNC
DATA

WD
LPSW

oc
WOR
WDR
oc
oc
LPSW

EQu
LIS
LR

BNZ

B2
Wn

W0

CLHI
BE
LIS
LR
BN2
ROR
STH
WOR
CLR
B8t
cLB
BNF

ALIGN
Dc

] o

RNEV+SYNC
XDEVENRRQS
WAIT

DISP+INCR
DISP ISTA
DISPIDFV
RDEV.IDLF
XDEVIDLE
HALT

ISTALISTA
NnISPLY
WORKSYNFLG
WRTDAT
I0EVSYNC
WAIT1
IDEV.DATA
WwAIT1

ISTA.BUSY
WAIT1
NISP,.1
ISTALISTA
PISPLY
INEV WORK
ISTAVSYNFLG
NISP WORK
WORKDATA
WAIT1
WORK ¢SYNC
HALT1
WAIT1

8
Y'COFO*4A(WAITY)

Y*80FD' ¢ A(HALTL)

0

X.BBI
¥*BC*
x40
x*80°
X'79
X178
X'F1e
X*30°
X'16°
X'55¢

PAGE

12320327 07/19/78

SET SYNC MATCH REGISTER
XMIT ENABLE. RQ2S

NEITHER -

DISPLAY STATUS

NISPLAY DEVICE ADDRESS
IDLE LINES

HALT PROCESSOR

LOAD THE DISPLAY ADDRESS
SET THE CONDITION CODE
EXIT IF STATUS NOT ZERO
SYNC FLAG SET?

NO - SEND DATA

YES - SEND SYNC

SEND DATA

READ ROUTINE
WAIT IF CARRIER INTERRUPT
LOAD THE DISPLAY PANEL ADDRESS

EXIT IF STATUS NOT ZERO
READ THE DATA BYTE
RESET SYNC FLAG

DISPLAY DATA READ

IS IT DATA SENT?

NO - IS IT SYNC?
NO = HALT

RECV LINE ADDRESS
XMIT LINE ADDRESS
INCREMENT

NORMAL

ENABLE+ LOCAL+ SYNSCH

ENABLELOCAL+RESET DATA MODE.RQ2S

DISARM. IDLE

8 BITS/CHARs NO PARITY
SYNC CHARACTER

DATA CHARACTER

XIQN3ddy
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0SA - 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR

NON 2RID

ASSEMBLED BY CAL 03-066R05-00

START OPTIONS:

NO CAL ERRORS

*NONE*

NC CAL WARNINGS
2 PASSES
ARSTOP 0000 0000
ADC 0000 0004
BUSY 0000 0008
C2MMON no00 00CDI
NATA 0000 OODF]
DISP 0000 000C
DIsSPLY 0000 00601
ENBRQS 0000 00DBI
ENBSCH 0000 GODNAI
HALT 0000 00cC8I
HALT1 0000 00681
INDEV 0000 0002
INLE noogo 00ONCI
IMPTOP 0000 00FOI
INCPR 0000 00D8I
IcTA nooc 0003
LADC 0000 0002
NORM 0000 00D9I
PURETOP 0000 0000P
RADR 0000 OOD4I
RDEV 0000 0OOE
READ 0000 00941
SYNC 0000 OODEIX
SYNFLG 0000 0ODOI
WAIT 0000 0CO0COI
WAIT1 0000 00S5CI
WORK 0000 000D
WORK1 0000 000B
WRITE 0000 00741
WRTDAT. 0000 008CI
XADR 0000 00D6IX
XDEV 0000 000F

26%

79
22x%
89
6Ux
61
£9
69
6Tx
19x
31

40
20x

25x

(32-BIT)

82
49
S0
38

74
105=
104=%

98x%

93

66

35

107»
109=
40

86

98
67

102%
73

31

92

80
29
75

35

41

79
68

73

33

108=%
99%

a3

32
87

37

42

87
106%

82

33

91
33
89

37

PAGE

43

85

48

94
36
90

49

4

12:20:27
4y 45
85 88
59 60
97
37 39
92
61 68

07/19/78

64

67

39

65

41

66

42

72

43

8Y4

4y

(p2nuTt3uo)) D XIANILJY
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OSA =

PROG= *NONE«*

4-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR

ASSEMBLED BY CAL 03-066R05-00

NMFHND -

(32-BIT)
SCRAT
TARGT 32
CROSS
NORX 3
WIDTH 120

PAGE

1

12:36:47

07/19/78

(panut3iuo)) O XIANIJIY
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@SA - 4-WIRE PROGRAMMING EXAMPLE

2 LINES - NON 2BID

000000I
0oonoé6l
ooono8I
000nCAIL
00000EI
0000121
000n14l
pooo18l
00001A1
orooicl
nonnlel
0000221
0000241
0000261
0000281
oonn2Al
00002E1
0000301
0000341
0000381
000n3EI
oconu2I
cooouel
00004Al
ooooucCI
0000501
0000541
onnnSAI

0002
0003
000A
0008
000C
000D
000E
000F
0008

0000 00FO
80F6 =0001041
80FE =000110T1

0008

80EB =0001001

80DE =00010CI

8000 =0001041

0088]
4A00 00DO
80CF =0001111

8nC8 =00010ETX
80C8 =0001121

80B4 =0001041
00D0I

4A00 00DO
80B1 =00010F1

- 32 BIT PROCESSOR

PAGE

12336347 07/19/78

1 I R i s T e IS Es T E I e T2 2228222322233 2323 233222222

THIS SAMPLE PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TwO *

THE QSA. A VECTOR TABLE IS SET UP TO HANDLE INTERRRUPTS FROM
FOUR DIFFERENT DEVICES THE SAME DATA BYTE IS TRANSMITTED ON

BOTH LINES AND IS DISPLAYED ON THE DISPLAY PANEL, IF A DATA

THE PROGRAM HALTS WITH THE RAD DATA

IF A STATUS OR ADDRESS ERROR OCCURS, THE PROGRAM

HALTS WITH THE DEVICE ADDRESS AND STATUS DISPLAYED. PROGRAM

IS UNDER INTERRUPT CONTROL AND STOPS ONLY ON AN ERROR,

LK IR BE R BE R

B K o o o K R K K o KR o o o o K o R o oK K o ok ok R K K K R KRRk

SET pSW FOR USER SET
CHANGE THE PSW.

CLEAR THE INDEX REGISTER
GET A DEVICE ADDRESS
IDLE THE DEVICE
INCREMENT THE INDEX
FINISHED ?

NO - CONTINUE

DISPLAY PANEL ADDRESS

SET DISPLAY TO INCREMENT MODE
CLEAR DISPLAY

SET DISPLAY BACK TO NORMAL MODE
CLEAR THE INDEX

GET THE RECEIVE DEVICE ADDRESS
SET THE VECTOR ADORESS

IN THE VECTOR TABLE

SET THE COMMON COMMAND

RECV ENABLE. SYNSCH

SET THE SYNC MATCH REGISTER
INCREMENT THE INDEX

GET THE TRANSMIT DEVICE ADDRESS
SET THE VECTOR ADDRESS

IN THE VECTOR TABLE

XMIT ENABLE. RQ2S

x
*
*
x
*x
* 4-WIRE LINES RUNNING UNDER LOCAL LOOPBACK ON
*
E
*
* ERROR IS NETECTED,
* DISPLAYED,
*
*
*x
x*
IDEV EQU 2
ISTA EQU 3
R1 EQU 10
WORK1 EQU 11
DISP EQU 12
WORK EQU 13
IDX EoU 14
RETN EQU 15
BUSY EQU 8
*
LI WORK+Y'00FO"
EPSR  WORK1+WORK
XR IDX+IDX
SETUP LH WORK «DEVADR(IDX)
oc WORK,IDLE
AlsS IDXe2
CLHI IDX+DEVEND=-DEVADR
BNES SETUP
LIS DISP.1
XR WORK + WORK
ocC DISP.INCR
WOR DISP +WORK
WDR DISPWORK
WDR DISP 4+ WORK
WDR DISP +WORK
oc DISP «NORM
XR IDX+IDX
SETVT LH R1+DEVADR(IDX)
LHI WORKREAD1
STH WORK«X*DO* (R1+R1)
oc R1+COMMON
oc R1+ENBSCH
WD R1+SYNC
AlIS IDXe2
LH R1+DEVADR(IDX)
LHI WORK,.WRITE1
STH WORKX'DO*(R1+R1)
oc R1+ENBR@GS

(penut3uo)d) D XIANId4Y
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QSA - 4=-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR PAGE

2 LINES - NON

0000SEI
0000601
0000641
0000681

00006CI
00006EI
0000721
0000741
0000761
00007AI
00007EIL
0000801
0000821
0000841

0000881
ooonsCI
0000901
0000941
00009A1

00009F 1
0000A0I
0000A4I
0000A61
000nA8I

0000AAl
000NnAEX
ocoonB21l
c00nB61
0000BAI
NNoNREIL
oognc2l
oooocel
ocoocccl
0000DOI
ooonb2l
0o0o0oD6I
0000DAI

0000DEI!
0000EOIX
0000EYI
0000EBI
0000ECI
0000FOI
0000FO0I
0000FU4I
000nF8I
ooo0cFclI
0001001

2¢F2
CSED
4280
caro

07EFE
452E
033F
26E2
C5E0
4280
24C1
9AC3
9acC2
ca00

C530
4230
caDO
4on2
4300

0”33
4230
9p2D
24C1
9ACD

41Fo0
D4DE
4330
DyDoO
4230
calbo
48AE
400A
4300
0833
4230
DA20
4300

0833
4230
41Fo0
DA2E
4300

gono
0000
0000
0000
ooo0o0

2810
0008
FFC8 =0000301
8084 =0000FO0I
8092 =0001041
0008
FFFO =00006E1
8070 =0000F8I
0008
FFEE =00007EI
009E1
4200 00DO
FFCA =0000681
FFDA =00007EI
FFBE =00006CI
8062 =0001141
FFB2 =0000681
8058 =0001121
FFC6 =000084I
00DEI
8040 =0001061
4A00 0000
FF98 =0000681
FFA8 =00007E1
8038 =0001121
FFBA =0000681
FF9A =00007EI
FF84 =00006CI
8028 =0001141
FF78 =0000681
CoFo
00681
80F0
00841
0000

106
107
108
109

110

WAIT1
*

IDXSET

LOOK1

DSPLAY

HALT1
*
READ1

READ2

WRITE1

*
WRITE2

WAIT
HALT

SYNFLG

AIS
CLHI
BL
LPSW

XR
CLH
BER
AlS
CLHI

LIS
WOR
WDR
LPSW

CLHI
BNE
LHI
STH

LR

BNZ
RDR
LIS
WDR

BAL
cLs

CLB
BNE
LHT
LH

STH

LR
BNZ

LR
BNz
BAL
WD

ALIGN
DC

Dc

Dc

IDXe2
IDX+DEVEND=-DEVADR
SETVTY

WAIT

IDXIDX
IDEV.DEVADR(IDX)
RETN

IDXe2
IDX+DEVEND=DEVADR
LLOOK1

DISP,.1

DISP+ISTA
DISP.IDEV

HALT

ISTA.BUSY
DSPLAY
WORKREAD2

3 12336:47 07/19/78

INCREMENT THE INDEX
FINISHED ?

NO

YES

CARRIER ON INTERRUPT ?
NO - ERROR
SET THE NEXT INTERRUPT

WORK«X'DO* (IDEV.IDEV) VECTOR IN THE TABLE

wAIT1

ISTALISTA
DSPLAY
IDEV +WORK
DISP.1
DISP +WORK

RETN.IDXSET
WORK+DATA(CIDX)
WAIT1

WORK+SYNC

HALT1
WORK+WRITE2
R1DEVADR+2(IDX?
WORK +X*'D0*(R1+R1)
WAIT1

ISTALISTA

NSPLAY

IDEV+SYNC

WAIT1

ISTALISTA
NSPLAY
RETN+IDXSET
IDEV+DATA(IDX)
WAIT1

4

Y*COFO* A(WAITL)

Y*8O0F0* +A(HALTL:

0

SET THE CONDITION CODE?-GOOD STATUS
NO - ERROR

READ THE DATA BYTE

LOAD THE DISPLAY PANEL ADORESS
WRITE THE DATA TO THE DISPLAY

GET THE INTERNAL DEVICE INDEX

IS IT A DATA BYTE 7

YES

NO « IS IT SYNC 7

NO

YES = CHANGE THE WRITE INTERRUPT VECTOR
GET THE ASSOCIATED WRITE DEVICE ADDRE S
CHANGE THE VECTOR

ZERO STATUS?

NO = HALT
WRITE SYNC BYTE

2ERO STATUS?
NO « HALT

WRITE A DATA BYTE

(penuT3uo)) D XIANIddV
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QSA - 4-WIRE PROGRAMMING EXAMPLE =- 32 BIT PROCESSOR

2 LINES - NON ZBID

0001041
0001061
0oai1081
00010Al

00010CI
00010DI
00010EI
00010FI
0001101
0001111
ocovri21
0001141
0001141
0001161
0001181
00011AI
oon11cCI

ooBs
00RD
00RC
0nB9
0CcGO
80
40
79
7R
F1
30
16

5500
55n0
AAND
Apa00

010CI

111

112
113
114
115
116
117
118
119
120
121
122
123
124
125

DEVADR

DEVEND
NORM
INCR
ENBSCH
ENBRQ@S
IDLE
COMMON
SYNC

DATA

ocC

PAGE

4

12:36:47 07/19/78

X'B8Y ¢ X*BD* e X'BC*eX*'BY"

*

X180
x'qoo
X*79¢
x*78¢
x'Fl'
xX*30°¢
X*1le

4
x*5500°*
X*5500°"
X*AAQO"
X*AAOO"

DISPLAY NORMAL MODE

DISPLAY INCREMENT MODE

ENABLEs LOCAL. SYNSCH

ENABLE +LOCALRESET DATA MODE+RQ2S
DISARMy IDLE

8 BITS/CHARs NO PARITY

SYNC CHARACTER

O XIANddd¥

(P2nUTIUOD)
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0SA - 4-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR PAGE 5 12:36:47 07/19/78
2 LINES = NON ZBID

ASSEMBLED HY CAL 03-066R05-00 (32=-BIT)

START OPTIONS: *NONE*

NO CAL FRRORS
NO CAL WARNINGS

2 PASSES

ABSTOP 0600 0000

ADC 0000 0004

BUSY 0000 0008 30% Te

COMMON 0000 01111 52 118x%

DATA 0000 01141 89 105 121

DFVADR 0000 01041 35 38 49 56 61 66 69 94 111=%

DFVEND 0000 010CI 38 61 69 112% o

DISP 0000 000C 26% 40 w2 43 4y 45 46 47 71 72 73 85 ea:g

DSPLAY 0000 O0O0TE]X T1x 77 83 98 103 1

ENBRGS €000 010FI 59 116% =

ENBSCH 0000 010EI 53 115% =

HALT 0000 00FBI 74 109= 0

HALT1 0000 00841 Tux 92 109

INEV 0000 0002 22% 66 T3 79 79 84 99 105 (]

INLE 0000 01101 36 117% —~

10X 0000 000E 28x» 34 34 35 37 38 48 48 49 55 56 60 610
65 65 66 68 69 8% 94 105 g

IDOXSET 0000 006CI 65x% 88 104 2

IMPTOP 0000 011CI o

INCR 0000 01001 42 114x =

ISTA 0000 0003 23x% 72 16 82 82 97 97 102 102 3

LaDC 0000 0002 o

LOOK1 0000 006EI 66% 70 ~

NORM 0000 010CI 47 113%

PURETOP 0000 000OP

R1 0000 000A 24x 49 51 51 52 53 54 56 58 58 59 94 95
95

READ1 0000 0088] 50 7T6x

READ2 0000 OO09EIX 78 82x

RETN 0000 OOOF 29x% 67 88 104

SETUP 0060 000AI 35% 39 -

SETVT 0000 00301 49% 62

SYNC 0000 01121 54 91 99 119%

SYNFLG 0000 01001 110%

WAIT 0000 O0OFOI 63 108x%

WAIT1 0000 00681 63x% 80 90 96 100 106 108

WORK 0000 000D 27 32 33 35 36 41 41 43 44 45 46 50 51
57 58 78 79 84 86 89 91 93 95

WORK1 0000 000B 25% 33

WRITEL 0000 00NOT 57 97x%

WRITE2 0000 OODEIX 93 102=*
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QSA -~ 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR
PROG= *NONE=* ASSEMBLED BY CAL 03-066R05-00 (32-B1IT)

SCRAT
CROSS
WIDTH 120
TARGY 32
NORX3

R E N =

PAGE

1

12:43246

07/19/78

(P2nUT3UO)) D XIANIdAVY



Lh-62

-
-
3

6L/0L €04

L¢-2

QSAa - 2-WIRE PROGRAMMING EXAMPLE

ZB1D

oooooc!
0000061
0000081
ocononcl
oooniol
0o0o0c14l
00001AI
00001EI
ooon221
0000261
00002CI
00002EI
6000301
0000341
goo0n3el
0000381
00003AI
00003CI
0000401
000n4ylI
0000461
0000481
000N4AI
00004EIX
000n521
no00onS6I
000n5Al

0000
0000
0000
o000
0000
0000
0000
0000
0000
0000
0000
0000
0000

FARAQ
958A
48R0
DERO
CAAQ
4nAB
48CoO
DECO
C8AQ
4nAC
2491
07AA
DF90
9A9A
9ASA
9A9%A
9A9A
0F90
40A0
2uF9
24F1
07ND
DFRO
DECO
DECO
DACO
DECO

o002
0003
0008
0009
000A
000B
ooo0c
000D
000E
000F
0008
00BB
007E

0000 0O0FO

80E8 =0000F41
80FE =0000FEI
00861

4B00 00DO

8008 =0000F61
800C =0000FETL
007CI

4C00 o0DO

80C4 =0000F8I

8089 =0000F91
80AC =0000F01

80B1 =0000FFI
80AD =0000FFI
80A5 =0000FBI
80A7 =000101T
809E =0000FCI

= 32 BIT PROCESSOR PAGE 2 12:343:46 07/19/78

*

A R EEE KRR KRR KRR TR E RN KRR R AR KRR KRR KRR ok RN KAk
* THIS PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO LINES *
* 2BID MODF. IS ASSUMED. 10 DATA BYTES ARE

* SENT AND FOLLOWED BY 10 FLAGS., THE FLAGS ARE SENT BY HARDWARE, =*
* THIS PATTERN ONTINUES UNTIL AN ERROR IS DETECTEND. IF A STATUS =
* OR ADDRESS ERROR IS DETECTED. THE PROCESSOR HALTS WITH THF *
* STATUS AND DEVICE ADDRESS DISPLAYED. IF IT IS A DATA ERROR. *
* ONLY THE naTa RYTE IS DISPLAYED. PROGRAM IS EXECUTED UNDER *
* INTERRUPT, *
KRR KKK o oK o K Ko o K K K o kK ok o o Kk KK R ok R R R e OK R ko
*

IDEV EQu 2

ISTA EQu 3

WORK1 EQU 8

DIsSP EqQu 9

WORK EQu 10

RDEV EQuU 11

XDEV EQU 12

COUNT EQU 13

R1 EQuU 14

R2 £qQu 15

BUSY EQu 8 BUSY

TERM EQu X*BB* INVERSE OF TERM STATUS

ENDFLG EQU X*T7E END FLAG

LI WORKY*00FO*
WORK1 ¢ WORK
LH RDEV+RADR

oc RDEV.IDLE
LHI WORKREAD SET THE READ INTERRUPT
STH WORK«X*DO*(RDEVWRDEV) VECTOR

LH XDEV ¢+ XADR GEY xMIT DEVICE ADDRESS
ocC XDEVIDLE

LHI WORK WRITE SET THE WRITE INTERRUPT
STH WORK«X*DO°® (XDEVeXDEV) VECTOR

LIS DISP,1 DISPLAY PANEL ADDRESS
XR WORK ¢ WORK
oc DISP+INCR
WDR DISP+WORK
WDR DISPyWORK
WDR DISP+WORK
WDR DISP +WORK
oc NISP «NORM
STH WORK FLAG
LIS R2+9

LIS R1s1

XR COUNT ¢ COUNT
oc RDEV +COMMON
oc XDEV +COMMON
oc XDEV +WRMOD
WO XDEVFILL
ocC XDEV+ENBRQS

SET REGISTER SET "“F" PSW,
CHANGE THE PSW.
GET RECV DEVICE ADDRESS

SET DISPLAY TO INCREMENT MODE
CLEAR DISPLAY PANEL

SET DISPLAY BACK TO NORMAL MOOE
RESET FLAG INDICATOR

10 BYTES PER FRAME

INCREMENT

CLEAR COUNTER

SET ZBID MODE

PUT xMIT TO WRITE MODE
ENSURE LINE STARTS UP WITH MARKS
XMIT LINE IN RQ2S

XIQNZddY
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9SA - 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR

ZBIp

000n5EIL
0000621

0000661
0000681
ooocrecl
00006EI
000070l
0000741
oocon78I

00007CI
000néol
0000841
0000861
0000BAI

00008EI
0000941
0000961
00009AI1
noonocl
000nAOI
0000A4T
0000AB8I1
000nACI

0000AElL
0oonB2I

0000861
0000BAI
000NBREX
ooooc2l
0000C61
0ooocsel
0000CAI
ooooccI
ooooDoI
0000D41
00o00D81
0000DCI
0000€E01

0000
DEBO
c200

2491
DE%90
9A93
9a92
DERO
DFCoO
ca200

48A0
4230
0823
4230
Da20
0000
F8AQ
958A
CiDo
070N
48A0
C7A0
4oA0
DECO
08AA

4230
4300

€530
4330
cx30
4230
9R2A
2491
9A9A
DuAQ
4330
C5A0
4330
4300

005EI
8098
807A

808C

808A
8086
8o06C

8070
800A

FFDC
8072
008EI
0000

FFC8

8050
00FF
8pu48
8051

FFBO
FFA8

0008
FFAY
00BB
FFAO

8030
FF8E
007E
FFB6
FF90

=0000FA]X
=0000EQI

=0000F8I

=0000FEX
=0000FEX
=0000E8TY

=0000FO0I
S0000RE]

=0000667
=0001001

00FO0

=0000621
=0000F0I
=0000F01I
=0000FDI

=0000621
=00005E1
=0000621

=0000661

=0001001
=0000621

=0000621
=0000701

109
110
111
112

*
* NOT
*

*

*

*

*

x

*
WAIT2
WAIT1
x
DSPLAY

HALT1

*
WRITE

CONTIN

E ¢

PAGE

3 12:u43:46 07/19/78

IF THE NEXT COMMAND IS BEING ISSUED TO TURN A 2-WIRE LINE

AROUND FROM WRITE TO READe

THE COMMAND MUST BE ISSUED TWICE

FIRST WITH INTERRUPTS DISARMED+AND THEN REISSUED WITH THE
DESIRED INTERRUPT CONDITION, UNLESS THE DISARM CONDITION
IS DESIRED.

RECV LINE IN SYNSCH

LOAD THE DISPLAY PANEL ADDRESS

DISPLAY STATUS
DISPLAY DEVICE ADDRESS
IDLE LINES

FLAG SET?

YES = SKIP WRITE DATA
STATUS ZERO?

NO - ERROR

WRITE A DATA BYTE

SET REGISTER SET "F» PSW,
CHANGE THE PSW.

CLEAR COUNTER
REVERSE FLAG INDICATOR

RESET OV
SET THE CONDITION CODE

* WHERE FLAGS BEING SENT ON THE LINE

READ

EQu *

oc RDEV+ENBSCH
LPSW WAIT

LIS DISP.1

oc DISP«INCR
WOR DISPLISTA
WDR NISP,IDEV
oc¢ RDEV.IDLE
ocC XDEVIDLE
LPSW HALT

LH WORKFLAG
BNZ CONTIN

LR ISTALISTA
BNZ DSPLAY

WD IDEV«DATA
EQu *

LI WORK,Y*0OOFO*
EPSR WORK1,WORK
BXLE COUNT,.WAIT1
XR COUNT  COUNT
LH WORKFLAG
XHI WORK X 'FF*
STH WORKFLAG
0oc XDEV+ENBRQ
LR WORK ¢ WORK
BNZ WAIT1

B WAIT2

CLHI ISTA,.BUSY
BE WAIT1

THI ISTA+TERM
BNZ DSPLAY

ROR IDEV «WORK
LIS DISP.1

WDR DISP «WORK
CLR WORKDATA
BE WAIT1

CLHI WORKJENDFLG
BE WAIT1

8 HALT1

ALIGN 4

NO = DATA WAS ON THE LINE
YES = PUT THE RCV SIDE IN SYNCH.

CARRIER=ON INTERRUPT?
YES - WAIT

STATUS ZERO OR TERM?
NO - ERROR

READ A BYTE

DISPLAY THE BYTE

IS IT DATA SENT?
YES = WAIT

IS IT THE END FLAG?
YES - WAIT

NO = HALT

(PenuT3UO0D) D XIANAJ4AV
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@SA - 2-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSCR

2BID

0000EOCI
0000E4I
ocoooE8l
0000ECI
0003FOI
0000F4I
0000F61
000nF8I
0000F9I
0000FAI
000nFBI
0000FCI
0000FDI
0000FEIL
0000FFI
0001001
0001011
0001021

CoFo
00621
80F0
00701
0000

113
114

115
116
117
118
119
120
121
122
123
124
125
126
127
128

WAIT
HALT

FLAG
RADR
XADR
INCR
NORM
ENBSCH
WRMOD
ENBRG@S
ENBRQ
I0LE
COMMON
DATA
FILL

Y'COFO*+A(WAITY1)
Y*8O0FO0* A(HALT1)

0

x'gsa:
x*'8C*
X*40¢"
X80
X079
X'FB*
X*78°*
Xv6B*
X'F1°
X*32°
X*55°
X*FF?

PAGE

4 12:43:46 07/19/78

RECV LINE ADDRESS

XMIT LINE ADDRESS

INCREMENT

NORMAL

ENABLE+ LOCAL+ SYNSCH
DISARM¢LOCAL +READY +WRITERESET D.M,
ENABLE+LOCAL +RESET DATA MODE.RQ2S
ENABLE+ LOCAL, RQ2S

DISARM. IDLE

ZBID MODE

DATA BYTE

MARK CHARACTER

(panut3uo)) O XIANIddV
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OSA - 2-WIRE PROGRAMMING EXAMPLE -~ 32 BIT PROCESSOR

281D

ASSEMBLED BY CAL 03-066R05-00

START OPTIONS:

*NONE*

NO CAL ERRORS
NO CAL WARNINGS

2 PASSES
ARSYOP nooo
ADRC noou
RUSY 0000
CCMMON 0000
CONTIN 0000
COUNT 0000
DATA 0000
DISP 0gon
OSPLAY 0000
ENRRG 0000
ENBRGS 0000
ENBSCH 0000
ENDFLG 0000
FILL 000C
FLAG 0000
HALT 0000
HALT1 0000
INEV 0000
IDLE 0000
IMPTOP 0000
INCR 0000
ISTA 0000
LADC 0000
NORM 0000
PURETOP 0000
R1 nooo
R2 0000
RADR 0000
RDEV 0000
READ 0000
TERM 0000
WAIT 0000
WAIT1 0000
WAIT2 0000
WORK nooo
WORK1 0000
WRITE 0000
WRMOD 0000
XADR 0000

XNEV

0000

0000
ooo4
0008
00FFI
00AE]
0000
01001
00n9

00661
00FDI
00FCI
O0O0FAI
007E
01011
00FO0I
00F81
00701
0002
00FEI
01021
00F8I
0003
0002
00F91
oooopP
cooF
000F
O0F&4I
0008
00R6I
ooBs
00EOI
00621
00SEI
000A

0008
007C1
00FBI
00F61
oooC

2%»

(32-BIT)

100
56
86
54

107
43

84
123»
122%
120»
109
127»

114x%

125«
54
126x%
45

103

91
114
77

118x»
83

36

97

34
87
88

89

46

93

104
78

83

38

101

37
a8

42

90

w7

115x

124

100

38

108

38
91

42

PAGE

90

48

102

55

110

41
92

56

12343346
49 50
70 77

113

42 44
93 95
57 58

07/19/78

73

wY
95

59

T4

46
104

78

75

47
106

9%

76

48
107

105

49
109
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0SA - 4-WIRE PROGRAMMING EXAMPLE =- 32 BIT PROCESSOR PAGE 1 12:45:11 07/19/78

PROG= *NONE= ASSFMBLED BY CAL 03-066R05-00

RN EOUN -

(32=-BIT)

SCRAT

CROSS

WIDTH 120

TARGT 32

NORX3

PROG ©OSA - 4-wIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR

(P8nuUT3IUOD) O XIANIddY
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Q@SA - 4-WIRE PROGRAMMING EXAMPLE = 32 BIT PROCESSOR PAGE 2 12:4%:11 07/19/78

2 LINES - 2BID

0000001
0000061
0000081
00000AI
000n0EI
0000121
0000141
0000181
00001Al1
ooonicl
00001EI
6000221
0000241
o0nnn261
00002AI1

gooo2CclI
0000301
0000341
0000381
00003C!I
0000421

000044l
000046l
00004Al

0000
0000
0000
0000
occo
0000
0000

FACO
95EC
070D
48CD
DECO
2e¢D2
c500
2n37
24B1
07CC
DERO
98RC
988C
DEBO
070D
0000
48ED
DEEO
DFEO
EeCoO
40CE
26D2

07cCC
40CD
4ocCD

0002
0003
ooos
000cC
000D
000E
000F

0000 0O0FO
8112 =000120I
812F =0001417Y

0008

8117 =0001391

810E =0001381

002CI

80F0 =0001201
8107 =00013BI
8102 =00013AI
80AA =0000E61]
4EO00 00DO

800E =000128]1
8008 =0001261

T e T I L P P P e e L S b
THIS SAMPLE PROGRAM ILLUSTRATES A DATA TRANSFER BETWEEN TWO *
4=WIRE LINES RUNNING IN ZBID MODE UNDER LOCAL

LOOPBACK.

DETECTED.,

ADDRESS

IDEV
ISTA
DISP
WORK
IDX
WORK1
RETN
*

SETUP

EQU
EQU
EQu
EQU
EQuU
EQU
EQu

LI
EPSR
XR
LH
oc
Als
CLHI
BNES
LIS
XR
oc
WHR
WHR
oc

*
*
»
* 10 pATA BYTES ARE SENT BY THE PROGRAM. AND THE 10 *
* FLAGS ARE SENT BY THE HARDWAREe+ DUE TO THE OVERFLOW CONDITION =x
= GENERATED AND CONTROLLED BY THE TRANSMIT SIDE. THIS PATTERN *
% OF 10 DATA BYTES AND 10 FLAGS IS OUTPUT UNTIL AN ERROR IS *
* DETECTED+ OR PROGRAM EXECUTION IS TERMINATED BY THE USER. *
* THROUGHOUT THE OPERATION OF THE PROGRAM THE DATA RECEIVED *
= IS DISPLAYED ON THE DISPLAY PANEL, IF THE PROCESSOR HALTS *
* ONE OF TWO ERRORS HAVE BEEN DETECTED, IF ONLY ONE DATA BYTE *
*x IS DISPLAYED WHEN THE PROCESSOR HALTS THEN A DATA ERROR WAS »
» AND THE BYTE DISPLAYED IS THE BYTE IN ERROR, IF TWO =x
* BYTES ARE DISPLAYED: A STATUS ERROR OR AN UNEXPECTED INTERRUPT =
* WAS DETECTED., IN THIS CASE THE LEFTMOST BYTE IS THE DEVICE *
* AND THE OTHER BYTE IS THE DEVICE STATUS. *
* *
* *
K o o o o o o K ol o T o o o ok o o o o o ol e o o o oK K K oK R Ok R Kk ok ok K R R R R KK

2

3

11

12

13

14

15

WORKY'00FO"* SET REGISTER SET "F" PSW,

WORK1 ¢« WORK CHANGE THE PSW.

IDXIDX CLEAR THE INDEX

WORK DEVADR(IDX) GET A DEVICE ADDRESS

WORK . IDLE IDLE THE DEVICE

IDXe2 INCREMENT THE INDEX

IDX+DEVEND=DEVADR FINISHED ?

SETUP NO - CONTINUE

NISP.1 LOAD THE DISPLAY PANEL ADDRESS

WORK ¢ WORK SET ZERO DATA

DISP4INCR SET THE DISPLAY TO INCREMENTAL MODE

DISP 4+ WORK ZERO OUT THE

DISP 4 WORK DISPLAY PANEL

DISP+NORM SET THE DISPLAY TO NORMAL MODE

IDXeIDX CLEAR THE INDEX REGISTER

SETVET

*
WORK1 «DEVADR(IDX) GET THE RECEIVE DEVICE ADDRESS

WORK1 + COMMON SET UP THE COMMON CONTROL
WORK1 +ENBSCH RCV, ENABLE+ SYNC. SEARCH
WORKREAD LOAD THE READ INTERRUPT VECTOR
WORKX*'DO* (WORK1,WORK1) STORE IN THE VECTOR TABLE
IDX+e2 INCREMENT THE INDEX

WORK + WORK CLEAR WORK

WORKCONTROL (IDX) CLEAR CONTROL FLAG
WORK s CONTROL=2(IDX) CLEAR THE BYTE COUNT

(penutT3iuo)) D XIQNIddVY
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0SA - 4~WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR PAGE

2 LINES - zBID

00004EX
0000521
600cS6lI
00005A1
00005SEI
0000621
0000681
00006Al1
00006E1
onop721I

0000761
0000781
00007CI
00007ET
0000801
0000841

0000881
00008AI
00008CI
000n8EIL

0000921
0000961
00009Al1
00009E1
0000A0I
0000A4]
0000A8I
0000ACI
0000nAEI
0000B21
0600861
0000BAI
0000BEI
oococol
00goCHI
0009c8I
eooncCl
0000001
ocooDuI
0000D6I
0000DAIL
0000nDEIX
0000E21

48ED
DtEo
DAEQ
DEEO
EeCo
4oCE
26D2
cs0o0
4280
ca2no

070D
452D
033F
26N2
csbo
4260
ooco
2uB1
9AR3
9aB2
ca200

0000
41F0
48cn
4230
0833
4230
DAa20
48CD
26C1
csCo
4330
40CD
4300
orcc
40CD
48CD
C7C0
40CD
DE20
oscc
4230
48CD
DECO
4200

0000

80CE =0001201
80E7 =00013D1I
8CE4 =00013ETX
80DE =00013CI
8030 =0000921
4E00 00DO

oco8
FFBA =00002CI
809A =0001101I

80A4 =0001201

0008
FFFD =0000781
00881

8086 =0001181

00921

FFEOC =0000761,

808E =0001281
800A =0000A81

FFE4 =0000881
8097 =00013F1I
807A =0001261

000A

8008 =0000BEI
806C =0001261
FFB4 =0000721

8062 =000126]
8060 =0001281
00FF

8058 =0001281
806C =0001401

FF98 =0000721
8040 =00011E1
8058 =00013A1
FFEC =0000721

00E6I

109
110
111
112
113

WAIT1
*

IDXSET
LLOOK1

DSPLAY

HALT1

WRITE

CONTIN

CONTIN1

READ

LH
oc
WD
oc
LA
STH
Als
CLHI
BL
LPSW

XR
CLH
BER
Als
CLHI

EQu
LIS
WDR
WDR
LPSHW

EQu
BAL

BNZ
LR
BN2Z
WD
LH
AlsS
CLHI
BE
STH

XR
STH

XHI
STH
oc
LR
BNZ
LH
oc

EQu

WORK1 DEVACR(IDX)
WORK1 ¢ WRMOD
WORK1FILL
WORK1,.ENBRGS
WORK«WRITF.

3 12:45:11 07/19/78

GET THE XMIT DEVICE ADDRESS

PUT XMIT TO WRITE MODE

ENSURE LINE STARTS UP WITH MARKS
ENABLE XMIT. RQ2S

LOAD THE WRITE INTERRUPT VECTOR

WORKX*DO0* (WORK1,WORK1) STORE IN THF VECTOR TABLE

IDXe2
IDX+DEVEND=-DEVADR
SETVET

WAIT

IDXIDX
IDEV.DEVADR(IDX)
RETN

INDXs2
INDX+DEVEND~DEVADR
LOOK1

*

DISP,1
DISP.ISTA
DISP,IDEV
HALT

*

RETN+IDXSEY

WORK + CONTROL (IDX)
CONTIN

ISTALISTA

DSPLAY

IDEV.+DATA
WORK+CONTROL=2(IDX)
WORK .1

WORK .10

CONTIN1
WORK«CONTROL=2(IDX)
WAIT1

WORK ¢ WORK
WORK+CONTROL=-2(IDX)
WORK s CONTROL (IDX)
WORK X 'FF

WORK «CONTROL (IDX)
IDEV/ENBRQ
WORK ¢+ WORK

WAIT1
WORKDEVADR-2(IDX)
WORK+ENBSCH

WAIT1

INCREMENT THE INDEX
FINISHED ?

YES

NO - WAIT

CLEAR THE INDEX

TRY TO FIND A MATCH
MATCH = RETURN

BUMP THE POINTER
FINISHED ?

NO

LOAD THE DISPLAY PANEL ADDRESS
DISPLAY THE STATUS

DISPLAY THE DEVICE ADDRESS
HALT THE CPU

GET THE INTERNAL INDEX

IS THE FLAG SET ?

YES - SKIP THE WRITE DATA
NO « IS THE STATUS 0 ?

NO ~ ERROR

GET THE BYTE COUNT

INCREMENT BY 1

FINISHED ?

YES = SET UP TO SEND FLAG

NO - SAVE COUNT

RETURN

CLEAR THE COUNT

STORE IN CONTROL TABLE

GET THE FLAG

CHANGE THE FLAG

STORE IT BACK

RESET THE OVERFLOW BIT

WHERE FLAGS BEING SENT 7

NO - DATA

GET THE ADDRESS OF THE RCV. LINE
PUT THE RCV. SIDE INTO SYNSCH

XIgNZddY
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@SA - 4-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR

2 LINES - 2ZBID

000nE6I
0000EBI
0000ECI
0000F0I
000NF4I
0000F81
0000FAIL
c000FCI
ooc100I
0001041
0001081
00010CI

0001101

ooo110I
0001141
coo118Il
con11icI

ocoo120I
0001221
001241
ooci12el

0001281
ooo12cl
0001301
0001341
coo138I
0001391
00013AI
00013BI
00013c!
00013DI
00013€1
00013FI1
0001401

0001411

0001421

2461
€530
4330
c330
4230
9R2C
9aBC
D4CoO
4330
Cs5Co
4330
4300

0008
FF82
00BB
FF90

803F
FF6E
007E
FF66
FF7E

CoFo
00721
80F0
008EI

01281
0000
0000
0000
0000

007E

0008
00BB

=0000721I
=0000881
=00013F1
=0000721

=0000721
=00008EI

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

130

131
132

133
134

135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

*

*
WAIT

HALT

*
DEVADR

DEVEND
CONTROL

NORM
INCR
ENBSCH
COMMON
ENBR@QS
WRMOD
FILL
DATA
ENBRQ
ENDFLG
IOLE
BUSY
TERM

LIS
CLHI

TH1
BNZ
RDR
WDR
cLR
BE
CLHI

ALIGN
DcC

Dc

EQu
o] o

DISP.1
ISTABUSY
WAIT1
ISTA+TERM
DSPLAY
IDEV.WORK
DISP+WORK
WORKDATA
WAIT1

WORKENDFLG

WAIT1
HALT1

[’

PAGE

Y'COFO* A(WAIT1)

Y*B8O0FO0' A(HALT1)

12:45:11

CARRIER ON
YES - WAIT
NO - IS IT
NO - ERROR

07/19/78

INTERRUPT 7

TERMINATE OR ZERO STATUS 7

YES - DISPLAY
THE DATA READ
WAS DATA RCVED. 7

YES

NO - WAS FLAG RCVED 7

X*BBY 4 X*BD*+X*'BC*+X*BI"*

x
0¢0¢040

X180
X400
X*79¢
x*32°
xX*78°"
X'FB*
X'FF
X*55¢
X*6B¢*
X'TE"
X*F1°

X'BB¢*

DISPLAY NORMAL MODE
DISPLAY INCREMENTAL MODE

ENABLE+LOCAL+SYNC.

2810 MODE

SEARCH

ENABLE +LOCAL RESET DATA MODE.RQ2S
DISARM.LOCAL +READY+WRITERESET DeM.
MARK CHARACTER

DATA BYTE

ENABLE+LOCAL +RQ2S

END FLAG
IDLE

BUSY STATUS BIT
COMPLEMENTY OF TERM STATUS

(penuT3iuo)) D XIANIddVY
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QSA - 4-WIRE PROGRAMMING EXAMPLE - 32 BIT PROCESSOR

2 LINES - 2BID

ASSEMBLED RY CAL 03-066R05-00

START OPTIONSS

NO CAL ERRORS

xNONE*

NO CAL WARNINGS

2 PASSES
ABSTOP 0000
AnC 0000
BySY 0000
COMMON 0000
CANTIN 0000
CONTIN1 000¢C
CCNTROL 0000
DATA 0000
DEVADR 0000
NEVEND 0000
DISP 0000
DSPLAY 0000
ENBRQ 0000
ENBRAS 0000
ENBSCH 00o0cC
ENDFLG 0000
FILL 0000
HALT 0000
HALT1 0000
INEV 0000
INLE 0000
1DX 0000
IDXSET 0000
IMPTOP 0000
INCR 0000
ISTA c000
LADC 0000
LOOK1 0000
NORM 0000
PURETOP 0000
READ 0000
RETN 0000
SETUP 0000
SETVEY 0000
TERM 0000
WAIT 0000
waAITl 0000
WORK 0000
WORK1 0000
WRITE 0000
WRMOD 0000

0000
oook
0008
013B1
00A8I
00REX
01281
013F1I
01201
01281
000B
00881
01401
013CI
013A1
007E
013EI
01181
008EX
0002
01411
000D

00761
01421
01391
0003
0002
00781
01381
ocooP
00E61
000F
000AI
002CI
ooes
01101
00721
00o0C

000E
00921
013D1

Tux

28«

75=
48

54
33
38%
50%
117
72
72%
30x
59
104
32
67
64

(32-BIT)

146*
138%
95x%
101x
60
121
41
70
43
93
143
139x
110
144x%
141
130=
125

145%
37
70

89

136%
82

79
135x%

113%
76
42

147
129x
100
35
60
105
36
88x
140%

90
142
51
78
45

118

137x

130
83

37
T4

92

89

108
36
67

107
51

9%

63
133%
46

94

38
T4

92

111
38
68

107
52

99
70

47

106

40
75

115

116
39
90

109
53

PAGE

102
75

48

41
77

117

122
4y
9%
110
55

12345211

78

81

49
78

124
4y
96
119
55

105
109

82

49
20

129
46
97

120
63

07/19/78

134x
132x

83 114 120

51 56 59
95 99 102
47 54 55
99 101 101
121 123

64 65 66

60
103

58
102

68

63
105

58
103

68
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