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Introduction

INTRODUCTION

The Advanced Single Function (ASF) board provides an intdligent, low-cost interface between the
MIL-STD-1553 bus and a host computer sysem. The AS~V is a sngle function, MIL-STD-1553
board for VMEbus sysems, and the ASFPC isa single function, MIL-STD-1553 board for PC ISA
sysdems. The ASF may operate in one of three possble MIL-STD-1553 modes: Bus Controller
(BC), a angle Remote Termind (RT), or a Bus Monitor (BM). The mode of operation can be
controlled ether by the host computer software or by hardware switches on the board.

The purpose of this reference manud is to provide information on the use of the ASF board. This
meanud 1sdivided into four sections:

| ntr oduction describesthefeatures of the ASF.

ASF-PC Indallation describes the procedures necessry to configure your
ASHPC for aPC system.

ASF-V Ingallation describes the procedures necessary to configure your ASFV
for aVMEbus sysem.

Sysgem Operation describes the programming sequence for al modes of
operation.

FeatureList
Thefolowingisalis of the ASF festures:

®  Memory mapped operation

¢  Comprehensve MIL-STD-1553 dud-redundant Bus Controller, Remote Termind, and
BusMonitor modes

®  Programmableinterrupts and interrupt history list for al modes of operation

e  BusController Mode:
Command block ligt control Structure
Complete control of each messageinduding:
- Redundant bus selection
- Programmableintermessage dday
- Programmable automatic message retry cgpability

®  Remote Termind Mode:

RT address sdlectable by software or DIP switches

Efficient memory utilization -- user dlocation of dl buffers

Table-basad configuration
- Multiple buffersavailable for subaddress and mode codes
- Interrupt on specific subaddress or mode code

o - Programmable no response for an illegd subaddress or mode
e

®*  BusMonitor Mode:
Performs sequentia bus monitoring
Monitors any comhbination of sdlected RT addresses
Supports operation in ether circular-buffer or double-buffered modes

1-1 11 January 1994
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e  HodInterface
Memory-mapped operation and control
Switch selectable base address
Switch sdectableinterrupt leve
PC 1A Interface:
- 8bitand 16 bit dataaccess
- Extended and conventiond addressing support
- 1/O Regigter controls board operation
- 3/449zePC board
VM Baus Interface:
Double Height 6U x 160mm module.
P1 and P2 (optiond for extended addressing) connection to the
VM Ebus backplane
D16 dataaccess
A24/A32 addressing support
D08 interrupt vector
BLT block tranfers

° Error Detection/Notification

System | nterface

The ASF board is programmed by the host computer using ablock of control registersand dud port
random access memory (RAM). The RAM s initidized to contain the control block lists and
associated data buffers used to define the desired operation.

ASF-V Interface

The AS~V appearson the VMEbusasa 64K block of 16-bit words. This memory region conssts of
control regisers and RAM that is accessible to the host computer a dl times. The base address,
interrupt level, and interrupt vector are sdected using switches on the board.

ASF-PC Interface

There are two ASHPC ingdlation configurations - one with the ASFPC in extended memory, and
the second with the ASF-PC in the upper memory space of conventiona memory. The board may
be placed on any 64K x 16-bit word boundary in extended memory space or any available 32K x 16
bit word boundary in conventiond memory space. Note that when the board is inddled in
conventiona memory space, only a 32K block of 16 bit words of contral registers and RAM is
accessable at onetime. Accessto the second 32K block of memory is possible through abank sdlect
mechanism that is controlled by an on-board 1/0 Regider. See section 4, System Opertion, for a
description of the ASFPC /0 Regigter. Thisregister managesthe functiondity of the AS~PC. The
base address, interrupt leve, and 1/0O Regigter address are sdected using switches on the board.

MIL-STD-1553 I nterface

The ASF may operae as a Bus Controller, Remote Termind, or as a Bus Monitor on the
MIL-STD-1553 bus. The mode can be sdlected by the host computer using the control registersor by
switcheslocated ontheboard. The RT addressis dso sdectable by software or switches.

BusController Mode (BC)

The bus controller architecture is based upon alinked list of Command Block structures and internd
registers. Each messagethat isto be tranamitted over the bus has an associated eight word Command
Block that is defined in RAM by the application software. A Command Block contains Control and
Command Words to initiste a message trander. It dso contains locations for the resulting status
response word(s), a pointer to a data buffer, and pointers to previous and subsequent Command
Blocks which together form a bus controller program. The bit-programmable Control Word in each

1-2
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Command Block enables specific features or defines parametersto be used in each message trandfer.
These fedtures include program termingtion, auto retry when an error occurs, interrupt enable,
message trandfer type, or block skip. A dday interva may aso be pecified between the gart of this
message and the next.

The host computer executes the bus controller program by setting an initid pointer to a Command
Block data sructure in the Current Command Block Register and then arting the board. Multiple
bus controller programs can be stored in RAM and execution may be switched rapidly from one
program to another. A bus controller program may be started and stopped by the host gpplication
Software at any time.

Further detalls are found in section 7.0 of United Technologies Microdectronics Center, UT1553B
BCRTM Data Sheet, August 1992.

Remote Terminal Mode (RT)

The remote termind architecture is composed of an RT Descriptor Space and internd regiders. The
Descriptor Space contains programmable subaddress parameters that direct message tranders. The
Descriptor Space contains an entry for each of the possible subaddresses and mode codes. These
descriptor entries are located in a contiguous memory region 320 words long. Each entry conssts of
four words: 1) aControl Word, 2) aMessage Status List Pointer, 3) aDataList Pointer, and 4) aword
reserved for future use.

The Control Word contains programmeable bits to engble the ated subaddress or mode code for
both norma and broadcast operation, enable an interrupt if a message to this subaddress or mode
codeis received, and define the number of messages to be received into or trangmitted from the data
ligt. The Message Status List Pointer defines a buffer that Sores a single satusword for each message
transaction which occurred to the subaddress or mode code. If multiple transactions occurred, then
multiple entries will be present in this buffer. The Data List Pointer points to a buffer that sores
tranamit or recelve data words. The ASF board is programmed to respond to a particular remote
terminal address by setting the addressin aninternd register or on switches resdent on the board.

Further details are found in section 6.0 of United Technologies Microdectronics Center, UT1553B
BCRTM Data Shest, August 1992.

BusMonitor Mode (BM)

The bus monitor architectureissmilar to that of the bus controller inthat it isbased upon alinked list
of Command Block structures and internd registers. Each message that is received is placed in a
Command Block which was previoudy defined in RAM by the gpplication software. The seven
word Commeand Block contains a Control and Status Word, locations for two Command and Status
Words, aDaalig Pointer, and a pointer to the subsequent command block. The Control and Status
Word contains a programmable bit that enables an interrupt when the associated block isused, atime
tag, and Satus bits which are st by the board. The number of blocks in the Command Block list is
limited only by the amount of available memory.

Two types of sequentid monitoring are possble. A circular buffer can be implemented by pointing
the last block back to the first.  The monitor will continue to run until sopped by the gpplication
software. Double-buffering is achieved by enabling the interrupt bit in the Control and Status Word
of the middle and last Command Blocks in alist of blocks defined by the user. When the interrupt
orgmrﬁetrh&??pl ication software processes the buffer with new data while monitoring continues using
theot er.

Further details are found in section 8.0 of United Technologies Microdectronics Center, UT1553B
BCRTM Data Shest, August 1992.
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Interrupt Handling and L ogging

Theinterrupt structure conssts of control registers that engble interrupt generation; control bitsin the
BC, RT, and BM datasructures, and an Interrupt Log Ligt that sequentidly stores interrupt eventsin
memory. The ASF exception handling scheme provides a high degree of flexibility by: 1) defining
the eventsthat cause aninterrupt and 2) sdecting the amount of interrupt history retained.

The ASF uses the host defined Interrupt Log Lig to sore multiple interrupt occurrences in
chronologica order prior to host processng. Each log entry contains an Interrupt Status Word, a
pointer to a Command Block or Descriptor Word associated with thisinterrupt, and alink to the next
ligt entry. The gpplication software defines the Interrupt Log List structure in RAM and then loads a
pointer to thefirg block in aninternd regigter.

Further detalls are found in section 9.0 of United Technologies Microdectronics Center, UT1553B
BCRTM Data Sheet, August 1992.

1-4
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SYSTEM OPERATION

The ASFisaboard capable of emulating one of thefollowing a atime:
e  MIL-STD-1553 Bus Controller
®  MIL-STD-1553 Remote Termind
*  MIL-STD-1553 Bus Monitor

The contral of the ASF is accomplished using internd registers and memory located on the board.
The regigers are used to define the type of operation that is desred and to Sore pointers to data
dructureslocated in memory.

Memory Map

The memory map of the ASFisdescribed in Table4-1. Thefirgt 18 word locations are used to access

theinternd registers. The next 11 word locations are reserved for future use. The next threelocations

are the AS~PC Vaiable Voltage DAC Regider, the Host Control Regidter, and the Host Status

El?f%i ger. The remaining memory is available to the user for defining required data structures and
ers,

Word Byte Description
Offst Offst

0000h- 00000h- Internd Regigters

0011h 00022h

0012h- 00024h- Reserved for Future Use --
001Ch 00038h DONOT ACCESS
001Dh 0003Ah DAC Regigter (ASFPC Only)
001Eh 0003Ch Host Control Register
001Fh 0003Eh Hos Status Register
0020h- 00040h- Usable Memory

FFFFh 1FFFFh

Table4-1. ASFMemory Map

The ASF contains dmogt 64K by 16 hit words of usable RAM. The darting word offset of this
RAM is 0020 (hex) and continues to FFFF (hex). The ASFV RAM can be accessed as words (16
bits) only and any atempt to access RAM as bytes or long words will result in a bus timeout. The
ASHPC RAM can be accessed by words or bytes.

When usng Commeand Block Tables and Data Lig Tables, the ASF accesses the RAM using word
addressing in contrast to the byte addressing used by the host computer. Because of thisdifference, dl
pointer vaues written into these tables must be word offsets. ASF pointers are referenced as words
offsets throughout this manual.

Internal Registers

Internd registers enable the host computer to control the actions of the ASF. Further details are found
in section 3.0 of United Technologies Microdectronics Center, UT1553B BCRTM Data Shest,
August 1992.

4-1 11 January 1994
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Host Registers

Hog regigers are used to manage ASF fedtures that are not associated with MIL-STD-1553
operations. These features include VMEbus or PC interrupt control, reset, board status, LEDs, and
variable output voltage. Only two host registers are available on the AS~V - the Hogt Control and
Sausregigers. These regiders are avalable on the ASFPC as well asthe Vaiable Voltage DAC
register and thel/O regider.

Hog Control Regider

TheHost Control Regigter isabit programmabae register located at word offsat 1E (hex) thet isused
for sysem control. The ASFV has four programmable bits and the AS—PC has sx. Table 4-2
containsalig of the bit definitions.

Bit Name | Access Description
0 | MRST R/W ASF Magter Resst Signd
1 | SSYSF RW Subsystem Fall Hag
2 | INTENB RW Enable Interrupts
3 | INTCLR WO Clear Pending Interrupts
3 | INTPND RO Interrupt Pending Indicator
6 | LEDO RW ON =Lit (ASFPC Only)
7 | LED1 RW | ON=Lit(AS~-PC Only)

Table4-2. Host Control Register

MRST - Setting this bit will reset dl internd state machines, encoders, decoders,
andregigers. Itisimportant to note that the MRST sgnd isactive upon power-up.
In order for the ASF to function properly thisbit must be reset.

SSYSF - Sdting this bit will generate an interrupt mask with OXFC in the
interrupt handler. It will aso set the Subsystem Fail Indicator in the Status Register
and inthe RT gtatus response word.

Irl\lla'l;]ENB - When thisbit is st interrupts generated by the ASF will be passsed to
the hog.

INTCLR - Writing aoneto thisbit will clear pending interrupts. For the AS~-V,
this bit should be cleared once at initidization and never again unless palling is
used. For the AS—PC, this bit should be cleared each timein the interrupt handler
to alow the generation of another interrupt to the hogt.

INTPND - Whenthishitisread, and it isset, an interrupt request ispending. If the
host computer does not have an interrupt service routine ingdled, this bit may be
polled to Indicate an interrupt request. If polling isused, INTENB must be deared.
LEDO - LEDO onthe AS—PC may belit by setting thisbit.

LEDL1 - LED1 onthe AS—PC may belit by setting thisbit.

Hos SatusRegister
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The Host Status Regidter is atwo bit register located a word offset 1F (hex) that is used for system
error gatus. Table4-3 containsalist of the bit definitionsfor thisread only regigter.

Bit Name Access Decription
0 LOCKUP RO Hardware Fallure
1 BCRTMF RO Internd Module Fallure

Table4-3. Hogt Status Regigter

LOCKUP - If this bit is s&t, a hardware falure in a component other than the
BCRTM has occurred.

BCRTMF - If thishit issat, ahardware falure in the BCRTM has occurred or the
MRST bitissat.

ASF-PC Variable Voltage DAC Register
The Vaiable Voltage DAC Regigter isan eght bit register located on the ASFPC at word offset 1D
(hex). It controlsthe amplitude of the Sgnd that istransmitted. Thisvaue must beinitidized by the
user prior to trangmitting upon the MIL-STD-1553 bus, the nomind output leve is obtained by
writing an FO (hex) into thisregider. Table 4-4 illugtrates some examples of DAC datavaues versus
MIL-STD-1553 bus amplitude (pesk to peek).

DAC Value 1553 BusVoltage (peak-peak)
FO 215
EO 20
DO 19
CO 175
BO 155
A0 14
0 125
80 105
70 9
60 75
50 6.5
40 45
30 29
20 11
10 04

0 0

Table4-4. AS—PC VaiableVoltage DAC Regiger

The bit weighting that is programmed into the DAC is gpproximatdly 50 millivoltghbit.
ASF-PC1/O Regiger

11 January 1994
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The 1/0O Regiger is an eight bit register found only on the ASFPC. Only the three least Sgnificant
bitsareusad. Table4-5 givestheindividud bit definitions of the I/O Regidter.

DataBit Function Bit="1" Bit="0"
0 Board Encble Endble Dissble*
1 Sdect 8/16 bit datatransfer and 32K or 64K 8 Bit*/32KW 16 Bit*/64AKW
memory Sze
2 Bank Sdect Upper Bank Lower Bank*

*default configuration a power-up
Table4-5. AS~PC1/O Regiger

The Board Enable function enables or disables ASHPC from responding to PC systemn data accesses.
This can be useful if multiple ASHPC boards are ingdled within conventional memory space. The
I/0O Endble LED will turn on when the board becomes enabled.

The 8/16 bit datatransfer function specifies 8 or 16 bit datatransfers and the amount of avallable ASF

RAM. If the AS~PCisingdled in conventiona memory space, then 8 bit deta trandfers MUST be

sdected - errors may occur if 16 it transfers are selected.

The Bank Sdlect function is only used when 8 hit data trandfers are sdected, and it is used to switch

between two banks of 32K x 16 bit memory. The Control Regigtersare only present in Bank O.
ASF-PC Light Emitting Diodes (LEDs)

The AS~PC hasfour LEDs mounted on itsface plate which areillustrated in Figure 4-1.

— LED1 - Lit when bit 7 in Host Control Register is set to 1.
LEDO - Lit when bit 6 in Host Control Register is set to 1.
PGA - Always on when power is applied.

I/O Enable - Lit when the I/0 Register is properly set.

BusA

©OpOp

BusB

f

Fgure4-1. AS~PC LED Description

Bus Controller Programming Sequence

For BC operation, the user mugt initidize the Command Block structure, Current Command Block
Regider (#2), Control Regigter (#0), and tranamit data buffers. The user may enable BC specific
interrupts by setting control bits found in the Polling Compare (#3), High-Priority Interrupt Engble
(#7), and Standard Interrupt Enable Regigers (#9). The BC modeis sdlected by setting bit 10 of the
Control Regiger toalogicd 1.
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The following example sets up a BC to transmit and receive a command. It should be used as a
guiddine for basic operation. Note that not dl of the optiond features are programmed in this
example. Please refer to section 7.0 of United Technologies Microdectronics Center, UT1553B
BCRTM Data Shest, August 1992, for description of the BC data structures and regigters.

Gven: 1. Al values in hexidecinal
- 2. Free RAM begins at word offset 60h.
Power-Up
Word
O fset Val ue Descri ption
“1Eh = 0000h Reset Master Reset Line
Initialize ASF 1Eh = 0010h C ear Pending Interrupts
1Dh = 00FOh Initialize the DAC Regi ster (ASF-PC only)
00h = 0400h Set the Control Register to BC node
60h = 0060h Head Poi nter
SetupaBC 61h = 0000h Control Wrd
to RT Command 62h = 0828h Command Word 1: RT=1 SA=1 WC=8 RX
Block 63h = 0000h Command Word 2: Not Used
64h = 0068h Data List Pointer
65h = 0000h Status Word 1
66h = 0000h Status Word 2
67h = 0088h Tail Pointer
68h = 1111h Data Val ue 1
Initidlize Transmit 69h = 2222h Data Val ue 2
Data Buffer 6Ah = 3333h Data Val ue 3
6Bh = 4444h Data Val ue 4
6Ch = 5555h Data Val ue 5
6Dh = 6666h Data Val ue 6
6Eh = 7777h Data Val ue 7
6Fh = 8888h Dat a Val ue 8
88h = 0060h Head Poi nter
SetupaRT 89h = 0000h  Control Wérd
to BC Command 8Ah = 0C2Ch Command Wrd 1: RT=1 SA=1 WC=12 TX
Block 8Bh = 0000h  Command Word 2: Not Used
8Ch = 0090h Data List Pointer
8Dh = 0000h Status Word 1
8Eh = 0000h Status Word 2
8Fh = 0060h Tail Pointer
InitiaizeBC 02h = 0060h Current Conmand Bl ock Regi ster
Registers 03h = 0000h Pol I'i ng Conpare Regi ster
¢ 07h = 0000h H gh-Priority Interrupt Enabl e Register
00h = 0401h Control Register: Start Enabl e Ready
Start 1/0 00h = 0401h Control Register: Start Enable Run

Figure4-2. Bus Controller Initiaization Sequence

After Start Enable has been sat in the Control Regigter, the BC will tranamit eight datawordsto RT 1
and recaive 12 datawordsfrom RT 1. The status response words tranamitted by the RT will be
automatically written to the Command Blocks a word offset locations 65 (hex) and 8D (hex).

4-5 11 January 1994
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Remote Terminal Programming Sequence

For RT operation, the user must initidize the Descriptor Space, Control Regigter (#0), RT Descriptor
Space Address Regidter (#2), and transmit subaddress data buffers. The user may enable RT specific
interrupts by setting control bits found in the High-Priority Interrupt Enable and Standard Interrupt
IEn<_3f:){IJi eORegi ders(#7 and #9). The RT modeis selected by resetting bit 10 of the Control Register toa
ogicd 0.

The following example sets up RT one to transmit and receive a command. It should be used as a
guiddine for basic operation. Note that not al of the optiond features are programmed in this
example. Please refer to section 6.0 of United Technologies Microdectronics Center, UT1553B
BCRTM Data Sheet, August 1992, for description of the RT datastructures and regisers.
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Gven: 1. Al values in hexidecimal
2. The Descriptor Space begins on a 512 word
Power-Up boundary.
O fset Value Description
1Eh ="0000h Reset Master Reset Line
Initialize ASF 1Eh = 0080h Clear Pending Interrupts
1Dh = 00FOh Initialize the DAC Regi ster (ASF-PC Only)
00h = 0180h Set Control Register to RT node
200h = 0000h Head Poi nter subaddress 1, receive
Set upthe RT 201h = 0340h Message Status List Pointer
Descriptor Space 202h = 0341h Dat a List Pointer
(locations 200 thru 203h = 0000h Reserved
300h)
27Ch = 0600h Unused
27Dh = 0000h Unused
27Eh = 0000h Unused
27Fh = 0000h Unused
280h = 0000h Head Poi nter of subaddress 1, transmt
281h = 0361h Message Status List Pointer
282h = 0362h Dat a List Pointer
283h = 0000h Reserved
33Ch = 6E00h Il egal Mbde Code 15 and 31
33Dh = 0000h Unused
33Eh = 0000h Unused
33Fh = 0000h Unused
L . 362h = 0001h Data Value 1
Initidlize Transmit 363h = 0002h Data Val ue 2
Data Buffer 364h = 0003h Data Val ue 3
365h = 0004h Data Val ue 4
366h = 0005h Data Value 5
367h = 0006h Data Val ue 6
368h = 0007h Data Val ue 7
369h = 0008h Data Val ue 8
36Ah = 0009h Data Val ue 9
36Bh = 000Ah Data Val ue 10
36Ch = 000Bh Data Val ue 11
36Dh = 000Ch Data Val ue 12
Initidize RT 02h = 0200h  Current Conmand Bl ock Register
Registers 07h = 0000h High-Priority Interrupt Enable Register
¢ 0Ah = 0001h Set RT Address
00h = 0181h Control Register: Start Enabl e Ready
Start1/0 00h = 0181h Control Register: Start Enable Run

Figure4-3. RT Initidization Sequence

After Start Enable has been set in the Control Regigter, RT one will response to transmit and receive
commands on subaddressone. The status response words are automaticaly transmitted.

RT Multiple M essage Handling Flow Chart

This section discusses the recovery of individud data packets from a receive subaddress using
message indexing. The BCRTM gores a message datus word for each atempted data transaction.
The me&(sjage gatus word reflects the number of data words received dong with message vdidity and
time-tag data

4-7 11 January 1994
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To recover multiple data packets from a subaddress deta buffer, the hodt is required to extract data
from the buffer and match it with the message status word generated as aresult of the message. For
more information on the message satus word and data buffer architecture refer to the BCRTM data
sheet. The data recovery routine was designed for execution after the index fidd of the subaddress
control word has decremented to zero. Figure 4-4 illustrates this sequence. Assume that the host has
gored theinitid condition of the message satuslist pointer [MESS(0)]. MESS(0) pointsto thetop of

the message buffer (MSG).

Read MESS(0)

v

Read MESS(n)

v

Number of
Messages Received

v

Read Contents of
M SB

v

Number of
Valid Commands

v

Number of Valid
Data Words

Read DATA(n)

v

Calculate Top of
Data Buffer

v

Read Data
Words

MESS(0) - top of nessage status buffer
stored in | ocal processor nenory.

MESS(n) - bottom of nmessage status buffer
stored in RT Descriptor Space.

Cal cul at e nunber of nessages received:
N = MESS(n) - MESS(0) + 1. Add 1 only when
Index = 0 in RT descriptor Control Word.

Read N nunber of nessage status words
from nessage status (MSB)

Test bit 13 of each message status word
for 0. Use only nessage status words with
bit 13 = 0.

Total the nunber of data words received (X),
extract word count from each nessage status
word (bits 8 - 12), and sumall word counts
except last entry.

Read bottom of data buffer from RT Descri ptor
Space - DATA(N

Cal cul ate top of data buffer
DATA(0) = DATA(n) - X

Read associated data words fromthe buffer for
each nessage. Data is renoved fromthe buffer
starting at the top.

Example

Figure4-4. RT Message Handling How Chart

INDEX =6

MESS(0) = 100 (hex)
MESS(n) = 106 (hex)

6)

Nfl\/lsESS(n)-MESS(O)+1:7

Control Word index fidd, buffer 7 messages (0 through

Storedinlocd memory

Read from RT Descriptor Space

Cd culate the number of messagesreceived
Sum of word count fidds (0, 2, 3, 5)
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DATA(Nn) = 20F (hex) Read from RT Descriptor Space
Cdculae DATA(0) = DATA(Nn) - X = 20F - F=200 (hex)

DATA(0) dataword O MESS(0)| xx00 0100 XXXX XXxx
dataword 1 XXIX 00K XXX XXX (error)
dataword 2 xx00 0001 XXXX XXXX
dataword 3 xx00 0001 XXXX XXXX
dataword 0 XXIX 00K XXX XXX (error)
dataword 0 XX00 1001 XXXX XXXX
DATA(N) dataword 0 MESS(n)| xXIX XXXX XXXX XXXX (error)
dataword 1
dataword 2
detaword 3 Note Subaddress is setup to buffer seven
dataword 4 messages (index = 6). Messages 2, 5, and 7
resulted in message errors. The find vaue of
dataword 5 index field is zero.
dataword6 Message #1, receive 4 datawords, MESS(0)
dataword 7 Message #3, receive 1 datawords, MESS(2)
Message #4, receive 1 datawords, MESS(3)
detaword 8 Message #5, receive 9 datawords, MESS(5)
next dataword

BCRTM RT Transmisson Error M essage Recovery

Re-synchronization of the remote termind is required when the bus controller observes a message
error, and the remote termind hasinvoked transmit message buffering (i.e., Control Word Index field
not equd to zero). For this scenario, the remote termind is ingtructed to transmit "N" data words,
The remote termind responds by tranamitting a status word followed by "N" data words. The
subaddress data pointer, message status pointer, and control word are updated after the last dataword
DMA isperformed. Since the transaction results in a message error, the bus controller can atempt to
retry the same transmit command. However, the remote termind descriptor was updated and no
longer points to the data from the failed command. To re-tranamit the falled data packet, set the
remote termina descriptor to transmit the failed message.

To re-synchronize the remote termind, the host processor must modify, on commeand, the transmit
subaddress descriptor.  Utilize the Synchronize with Data mode code to indruct the remote termind
host to begin modification of the transmit subaddress descriptor for retry. The data word associated
with the mode code designates which subaddress to modify dong with the word count of the falled
message. Use the falled word count to cdculate the retry data list pointer. As part of the descriptor
re-synchronization, the message satuslist pointer is decremented by one to update the falled message
gausword. The host increments the Control Word Index field by one to maintain the proper buffer
sze

To begin the re-synchronization process, the bus controller tranamits a Synchronize with Data mode
code. Upon reception of this commeand word, the remote termind generates an interrupt to sgnd the
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host. The host reads the dataword ated with the mode code and determines which subaddress
descriptor to sarvice. The atus ligt pointer, and control word.  Figure 4-5 and 4-6 shows a tranamit
message sequence and recovery after amessage error.

MESS(0) = 100 (hex) - nessage status list point initial condition

MESS(2) = 102 (hex) - message status list pointer after two transmt conmands
DATA(0) = 200 (hex) - data list pointer initial condition

DATA(7) = 207 (hex) - data list pointer after two transmt conmands

15 0
MESS(0) 100 (hex) XXXX XXXX XXXX XXXX
MESS(1) 101 (hex) XXXX XXXX XXXX XXXX
MESS(2) 102 (hex) XXXX XXXX XXXX XXXX

ME =0 4
ME =1 3

. VWC
. VWC

Figure4-5. Tranamit Message Sequence

15 0
DATA(0) 200 (hex) XXXX XXXX XXXX XXXX | ——
DATA(1) 201 (hex) XXXX XXXX XXXX XXXX
DATA(2) 202 (hex) XXXX XXXX XXXX XXXX
DATA(3) 203 (hex) XXXX XXXX XXXX XXXX | ——
DATA(4) 204 (hex) XXXX XXXX XXXX XXXX | ——

— First data packet

DATA(5) 205 (hex) XXXX XXXX XXXX XXXX — Second data pack
DATA(6) 206 (hex) XXXX XXXX XXXX XXXX | —— (nessage error occurs
DATA(7) 207 (hex) XXXX XXXX XXXX XXXX in transm ssion)

FHgure4-6. Recovery Sequence

To begin the re-synchronization process, the bus controller ingtructs the host to reset the datalist
pointer (DATA(N)), message Satuslist pointer (MESS(n)), and control word. The host resetsthe data
list pointer by subtrecting the falled transmission word count from the present detalist pointer value.
Word count information aong with a subaddressidentifier is contained in the dataword associated
with the Synchronize with Datamode code. Organization of information contained in the dataword
isleft up to the sysem designer. The host completesthe remote termind reset by decrementing the
message Satus list by one and incrementing the control word index field by one. For the above
examplethe datalist pointer is decremented to 204 (hex), message Satus i pointer to 101 (hex), and
the Control Word Index isincremented by one.

Bus Monitor Programming Sequence

For monitor operation, the user mugt initidize the Command Block structure, Current Command
Block Regigter (#2), Control Regigter (#0), Monitor Control Regidter (#14), and Monitor Selected RT
Address Regiders (#16 and #15). The user may enable monitor specific Interrupts by setting control
bitsfound in the High-Priority Interrupt Enable and Standard Interrupt Enable Registers. The monitor
mode is sdlected by setting bit 10 of the Control Regigter to alogica 0 and bit 15 of the Bus Monitor
Control Regigter toalogicd 1.

The following example sets up the bus monitor to cgpture data tranamitted to and from remote
termind one. 1t should be used as a guiddine for basic operation. Note that not dl of the optiond
features are programmed in this example. Please refer to section 8.0 of United Technologies
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Microelectronics Center, UT1553B BCRTM Data Sheet, August 1992, for description of the monitor
datagtructuresand regigers.

Gven: 1. Al values in hexidecimal
- 2. Free RAM begins at word of fset 20h.
Power-Up
Wor d
O fset Val ue Descri ption
“1IEh = 0000h" Reset Master Reset Line
Initialize ASF 1Eh = 0010h O ear Pending Interrupts
1Dh = 00FOh Initialize the DAC Regi ster (ASF-PC only)
00h = 0000h Set the Control Register to Mnitor Mde
- 20h = 0000h Moni tor Control/Status, Block 1
Cﬁ]‘rfa’:’[""g:g’crk 21h = 0000h  Cormmand Verd 1
Structure 22h = 0000h Conmmand Word 2
o : 23h = 0027h Dat a List Pointer
(Initialize entire 24h = 0000h  Status Wrd 1
remory specewith 25h = 0000h  Status Wrd 2
circular queue) 26h = 0047h  Tail Pointer
47h = 0000h Moni tor Control/Status, Block 2
48h = 0000h Command Word 1
49h = 0000h Commrand Word 2
4Ah = 004Eh Dat a List Pointer
4Bh = 0000h Status Word 1
4Ch = 0000h Status Wrd 2
4Dh = 006Eh Tai|l Pointer
FFC2h = 0000h Monitor Control/Status, Block n
FFC3h = 0000h Command Word 1
FFC4h = 0000h Conmand Word 2
FFC5h = FFC9h Dat a Li st Pointer
FFC6h = 0000h Status Word 1
FFC7h = 0000h Status Word 2
FFC8h = 0020h Tail Pointer Points to top of Queue
Initialize BC 02h = 0020h Current Command Bl ock Register
Registers OEh = AOOOh Bus. Moni tor Control Register .
10h = 0002h Moni tor Sel ected RT Address Regi ster
, 11h = 0000h Moni tor Sel ected RT Address Regi ster
00h = 0001h Control Register: Start Enabl e Ready
Sat1/0 00h = 0001h Control Register: Start Enable Run

Figure4-7. BusMonitor Initidization Sequence

After Start Enable has been set in the Control Regigter, the Monitor will be endbled to receive
commands.

Interrupt Handling Programming Sequence

Theinterrupt handling scheme uses the Interrupt Log List Pointer Register (#6) and an Interrupt Log
Lig. Interrupts may be used for al modes of operation to log Sandard interrupt events.

Thefollowing example setsup an Interrupt Log List to record up to 8 sandard interrupts. It should be
used as a guiddine for basc operation. Please refer to section 9.0 of United Technologies
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Microelectronics Center, UT1553B BCRTM Data Sheet, August 1992, for description of the
interrupt data structures and registers.

Gven: 1. Al values in hexidecinmal

2. Free RAM begins at word of fset 20h.
Power-Up
Wor d

O fset Value Description
20h = 0000h Interrupt Status Word, Block 1
Set up Interrupt 21h = 0000h Bl ock/ Descri ptor Poi nt er
Log Listwith 8 22h = 0023h  Tail Pointer
ntries
23h = 0000h Interrupt Status Word, Block 2

24h = 0000h Bl ock/ Descri pt or Poi nter
25h = 0026h Tai|l Pointer

35h = 0000h Interrupt Status Wrd, Block 8
36h = 0000h Bl ock/ Descri ptor Pointer
37h = 0020h Tai |l Pointer

Initialize Interrupt 06h = 0020h Interrupt Log List Pointer Register

Log List Pointer

Figure4-8. Interrupt Initidization Sequence
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