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INTRODUCTION
BU-65528/BU-65527 FEATURES
* VMEbus/V XIbus COMPATIBLE INTERFACE (BU-65527 is VM Ebus Compatible Only)
* UPTO 4 DUAL 1553B CHANNELS PER CARD
* 12K WORDS OF DUAL-ACCESS RAM PER CHANNEL
* 16 BIT DATA TRANSFERS, SELECTABLE 24-BIT OR 32-BIT RAM ADDRESSING
* ADVANCED COMMUNICATION ENGINE (ACE) CAPABILITIES:

BUS CONTROLLER features
- Automatic retries
- Programmable Gap times
- Frame Auto-repeat
- Programmabl e Response timeout
REMOTE TERMINAL features
- Programmable Command Illegalization
- Single Message, Double Buffering or Circular Buffering
- Interrupts on Individual Mode Code Commands
- BUSY bit programmable by subaddress
- Latchable RT address (BU-65528), Hardwired RT address (BU-65527)
MONITOR features
- Word Monitor
- Selective Message Monitor
- Simultaneous RT/Message Monitor
- Word-trigger Options

FUNCTIONAL OVERVIEW

The BU-65528/27 is an intelligent board interface between the MIL-STD-1553B Data Bus and a
VMEbus/V XIbus system. One double Euro-card size board provides Bus Controller (BC), Remote Terminal
(RT) and advanced Monitor (MT) access of up to 4 dual-redundant 1553 bus channels.

The BU-61586 Advanced Communication Engine (ACE) hybrid (BU-61585 ACE used in the BU-65527)
provides complete MIL-STD-1553A, 1553B Notice 2, and STANAG 3838 (including EFAbus) protocol
support, aswell as 12Kx16 RAM and sophisticated control features for maximum flexibility.

The BU-65528/27 onboard logic providesinterface and control of (4) dual-bus 1553 channels, appearing to

the host as (4) independent devices while occupying only (1) card-cage position. Interrupts and data
transfers are organized internally to reduce system overhead and simplify support-software requirements.

Data Device Corporation 1 BU-65528/65527 Manual
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Memory Management Ar chitecture

A Stack Area of RAM ismaintained for all three modes, providing areal-time chronology of all messages
processed. In BC mode, the stack allows for the scheduling of multimessage frames. In addition to stack
processing, the memory management logic performs storage, retrieval and manipulation functionsinvolving
pointer and message data structures for all three modes.

Bus Controller Architecture

One of the enhanced Bus Controller features is programmable intermessage gap time. Thisallowsthe BC
intermessage gap to be programmed from aminimum of approximately 16 psup to 65.535 ms, inincrements
of 1 ps.

Automatic retries may be enabled or disabled on a message-by-message basis. There are three fixed retry
conditions: response timeout, format error and Status Set. The Status Set retry is programmable on an
individual message basis, by means of seven masking bitsin the BC Control Word. Inaddition, aretry may
beenabled for aMIL-STD-1553A RT if the Message Error bitisset. The samemaskingbitsarealsousedin
defining a Status Set interrupt request. Either one or two retries may be attempted. Therearesix selectable
retry schemes: same bus, alternate bus, same bus/same bus, same bus/alternate bus, alternate bus/same bus,
and alternate bus/alternate bus.

Other BC features include automatic frame repeating with a programmabl e frame time, an external trigger
input, programmable response timeout, interrupts for any message(s) and 1553A/B mode selection, on an
individual message basis.

Remote Terminal Architecture

Memory management inthe RT mode provides anumber of options. In compliancewith MIL-STD-1553B
Notice 2, received data from broadcast messages may be optionally separated from nonbroadcast received
data. For each transmit, receive or broadcast subaddress, either a single-message data block, a double
buffered configuration (two alternating DataWord blocks), or avariable-sized (128 to 8192 words) circular
buffer may be allocated for data storage. In addition to helping ensure data consistency, the circular buffer
feature provides a means of greatly reducing host processor overhead for bulk data transfer applications.

The double buffering mode for individual receive subaddresses servesto ensure data consi stency of received
datablocks. By making use of this feature, the host processor can easily access the most recent, complete
received block of valid Data Words for any given subaddress.

End-of-message interrupts may be enabled either globally, following error messages, on a Tx/Rx/Bcst-
subaddress and/or mode code basis, or when any particular Tx/Rx/Bcst-subaddresscircular buffer reachesits
lower boundary. Aninterrupt statusregister allowsthe host processor to determinethe cause of al interrupts
by means of asingle READ operation.

Data Device Corporation 3 BU-65528/65527 Manual



Internal command illegalization eliminates the need for an externa PROM, PLD or RAM device. The
illegalization scheme allows for any subset of the 4096 possible combinations of broadcast/own address,
T/R* bit, subaddress and word count/mode code to be illegalized.

The BU-65528/27 has a programmable option allowing the Busy bit to be set in the RT Status word as a
function of broadcast, T/R* bit and subaddress. There is the option of requesting interrupts following
messages for individual mode codes as well as for storing Data Words for the various mode codes in
separate RAM locations.

BusMonitor Architecture

Threedifferent bus monitor modesare available: (1) aWord Monitor; (2) a Sel ective Message Monitor; and
(3) acombined RT/Selective Message Monitor mode. The Selective Message Monitor supports message
filtering, based on RT Address/T/R* bit/Subaddress, and provides separate Command Stacks and Data
Stacks. The RT/Selective Monitor mode providesfull RT capability for the ACE termina’sown RT address
plus selective monitoring for all other RT addresses.

Similar to RT mode, the Sel ective Monitor Command Stack will storethe Command Word, Time Tag Word,
Block StatusWord, and Data Block Pointer for each monitored message. Programmablesizeisprovided for
BC/RT Command Stack, Monitor Command Stack and Monitor Data Stack. The Word Monitor also
providesfor aprogrammable Trigger Word. The Trigger Word, which defines a specific Command Word,
may be used to start the monitor, stop the monitor, or generate an interrupt.

Internal Time Tagging

Thetimetag register isaCPU read/writable 16-bit counter with aprogrammabl e resolution of either 2, 4, 8,
16, 32, or 64 usper LSB. The Time Tag Register may be incremented under software control, supporting
self-test of the register.

For RT mode, additional options are provided to clear the Time Tag Register following a Synchronize
(without data) mode command, or to load the Time Tag Register following a Synchronize (with data) mode
command. Another option enables an interrupt request and a bit in the Interrupt Status Register to be set
when the Time Tag Register rolls over from FFFF to 0000. Assuming the Time Tag Register isnot |oaded
or reset, thiswill occur at approximately 4-second timeintervals, for 64 us/L SB resolution, down to 131 ms
intervals, for 2 us/LSB resolution.

Interrupts
Board-level interrupts are enabled by programming the Interrupt Request level, the Interrupt V ector word,
and the interrupt condition. The Interrupt Request level and Vector word are loaded into the

VECTOR/LEVEL REGISTER, and the interrupt conditions selected by the INTERRUPT MASK
REGISTER.
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The BU-65528/27 generates an interrupt request to the VME/V X1bus master by asserting the selected IRQ*
line (LEVEL) on the system backplane and waiting for the master to respond. Upon receiving an interrupt
acknowledge, the card examinestheinterrupt level being serviced. Anequal interrupt level promptsthe BU-
65528/27 to place theinterrupt Vector Word (or Logical address, as appropriate) on bits 7 through O of the
system data bus and then remove the interrupt request. When Level Interrupt Mode has been selected
(preferred method), further interrupts to the system are disabled until the interrupt is cleared either by an
Interrupt Reset (inthe START/RESET REGISTER) or by reading the INTERRUPT STATUSREGISTER
(if the Interrupt Auto-clear feature is enabled).

NOTE: Itisrecommended that alevel interrupt request mode be selected via Configuration Register
#2 to maintain the pending interrupt until the request has been serviced by the host.

Individual interrupts are enabled using the Interrupt Mask Register. Thehost processor may easily determine
the cause of the interrupt through the use of the Interrupt Status Register. The Interrupt Status Register
provides the current state of the interrupt conditions, and may be updated in two ways. In the standard
interrupt handling mode, aparticular bit in the Interrupt Status Register will be updated only if the condition
exists and the corresponding bit in the Interrupt Mask Register is enabled. In the enhanced interrupt
handling mode, a particular bit in the Interrupt Status Register will be updated if the condition exists
regardless of the contents of the corresponding Interrupt Mask Register bit. The enhanced interrupt handling
mode allows the host processor to define high priority conditions that will generate an interrupt, and low
priority conditions that will be flagged but will not generate an interrupt.

Data Device Corporation 5 BU-65528/65527 Manual
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INSTALLATION

A DIP switch and aminimum number of terminal blocks simplify setup of the BU-65528/BU-65527. Non-
volatile selection includes direct or transformer coupling for the 1553 bus interface, 1/0 register base
address, and 24 or 32-bit RAM addressing. The location and factory settings of the terminal blocks and
switch are shown in FIGURE 2, 3, 4. (Note: The BU-65527M does not contain user selectable terminal
blocks or switches on the card).

SETUP

|/O REGISTER BASE ADDRESS SELECTION

Switch S1 (BU-65528): This DIP switch is used to program the BU-65528's 8-hit register base address.
Theinternal registers of the BU-65528 are accessible by means of a 16-bit address (“short” or A16 address

space). The switches on Sl are labeled 1 through 8. Positions 1 through 8 are used to program the logic
state of the address bits 15 through 8 respectively.

- R L
Lo oy
L]
OFEM
Note: ADDFRESS: 15 14 13 12 11 10 0 &8
1) Placing a switch in the “ON” position will program a

Logic 1.
2) Shown for the factory default setting of CO00 (hex).

An open S1 switch position designates a"1" for it's corresponding register address bit, and a closed S1
switch positionisa"0" for that address bit. The BU-65528 is shipped from the factory with abase register
address of 1100 0000 0000 0000 (CO00 Hex), with the corresponding S1 switch positions shown in
FIGURE 2, 3, 4.

TB19 (BU-65527C): ThisTerminal Block isused to program the BU-65527C's 8-bit register base address.
Theinternal registersof the BU-65527C are accessible by means of a 16-bit address (“short” or A16 address
space). The pinson TB19 are labeled 1 through 24 with pins 1 through 8 labeled “A”, pins 9 through 16
labeled “B”, and pins 17 through 24 labeled “C”. The positioning of the jumpers are used to program the
logic state of the address bits 15 through 8, respectively. Each row represents aregister base address bit as
stated in the table below. For each address bit (i.e.; A15, Al4,...) There are three bit settings:

. Installing ajumper from the TB19 “A” to “B” pin would enable that particular register base address
bit to be programmed via the P2 connector and backplane.

. Installing ajumper from the TB19 “B” pin to “C” pin fixes that particular address bit at logic “0".

. Not installing any jumpers for a particular address bit fixes that address bit at logic “1".
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(Note: For the BU-65527M X card, the Register Base Addressis only selectable viathe P2 Connector and
backplane.)

NOTE: A VXIbus system uses alogical addressing scheme to uniquely identify and organize the various
devicesin asystem. The VXlbus Slot Zero Controller deviceis normally assigned aLogical Address of 0.
Each VX1 device'sLogical Addressisrelated to the /O base register address, where bits 15 and 14 are both
“1”, and bits 13 through 8 are the device's logical address.

For the BU-65528 card, each 1553 channel is considered to be a separate V X1 device. The (decimal) base
register address for each individual BU-65528 1553 channel is defined by the equation:

Channel Base Register Address = 49152 + (V*64) where:

V = the base Logical Address of theindividual 1553 channel =4, 5, 6, 7...252 (decimal).

Notethat the effective baselogical address of the BU-65528 card =4, 8, 12, ...252 (decimal). Note that this
value must be modulo 4 to accommodate a 4-channel card. Also, do not use alLogical Addressvalue of 0,
since thisisreserved for the Slot Zero Controller.

The base address of the BU-65528 card is defined by the equation:

Card Base Register Address = 49152 + (C*256), where:

“C” isdefined to be the upper 6 bits of the BU-65528 card’s Logical Address, which can assumethevalues
1,2,3,....63(decimal). Thevalueof “C”, which must NOT be zer o, correspondsto bits 13 through 8 of the
card’'sl/O base addressregister. These six bitsare specified by the setting of switch S1, positions 3through 8

(reference Figure 2). For these switches, “OPEN” specifiesavalue of logic “0”, while“CLOSED” specifiesa
valueof logic “1”. Sincethelowest allowable baseregister addressinaV X| systemisavalue of C0O00 (hex)
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=49152 (decimal), thisrequiresthat switch S1 positions 1 and 2 must alwaysbe set to“ OPEN” (logic
“1").

For each individual 1553 channel, the lower two bits of the logical address are defined by base register
address bits 7 and 6, which designate the number of the particular 1553 channel. That is, this number
assumesthevaue0, 1, 2 or 3. For a1-channdl card, this value will always be 0.

NOTE: BU-65528/27 with Multiple 1553 channels: Onthe BU-65528/27X2 through BU-65528/27X4, S1
(or TB19 or the P2 Connector/backplane) selects the register base address for the first channel of these
multiple-channel products. Onboard logic derivestheregister base addressfor Channel 2, 3, and 4 fromthe
S1 or TB19 or the P2 Connector/backplane) address sel ected for Channel 1, with each subsequent channel's
register base address at afixed offset of 40 hex (64 bytes) from the previous channel'sregister base address.
Thus, if Channel 1 had the default register base address of CO00 hex then the Channel 2 register base address
will be CO00 hex + 40 hex (20 hex, word address), the Channel 3 address will be CO00 hex + 80 hex (40
hex, word), and the Channel 4 address will be CO00 hex + CO hex (60 hex, word).

The Device Logical Address for Channel 1 (noted above) can only occupy O, 4, 8,...etc. Each
additional channel used is offset by one from the previous channel, so the Logical Address of
Channel 2canbel, 5, 9,...etc depending on the Logical Address of Channel 1. To obtainthe Logical
Address of Channel 3, add 1 to the Logical Address of Channel 2. To obtain the Logical Address of
Channel 4, add 1 to the Logical Address of Channel 3.

A32/A24 ADDRESSING MODE SELECT

TB1 (BU-65528)/ TB2 (BU-65527C): Thisjumper block isused to select between A32 (VME extended)
addressmode and A 24 (VME standard) addressing modefor the card’son-board shared RAM. Installing the
jumper will select A32 (VME extended) mode . A24 (VME standard) mode will be selected when the
jumper isopen. (Note: BU-65527M X is factory hardwired to A24 mode addressing, call factory for A32
mode addressing.

[ e]e (e o]

A3 TOOE Sbamaog

DIRECT/TRANSFORMER COUPLING SELECTION

TB2 through TB5 (BU-65528): The choice of direct or transformer coupling is selectable by means of
TB2 (for Bus A and B of the first channel), TB3 (for Bus A and B of the second channel), TB4 (for Bus A
and B of the third channel), and TB5 (for Bus A and Bus B of the fourth channel).

BU-65528 COUPLING TERMINAL BLOCK CONFIGURATION
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BU-65528 COUPLING TERMINAL BLOCK CONFIGURATION
CHANNEL TRANSFORMERS TERMINAL BLOCKS
1 Tland T2 B2
2 T3and T4 TB3
3 T5and T6 B4
4 T7and T8 TB5

TB3through TB18 (BU-65527C): Thechoice of direct or transformer coupling is sel ectable by means of
TB3 thru TB6 (for Bus A and B of the first channel), TB7 thru TB10 (for Bus A and B of the second
channel), TB11 thru TB14 (for Bus A and B of thethird channel), and TB15 thru TB18 (for Bus A and Bus
B of thefourth channel). For each channel onthe board, there existsatransformer pair, or two transformers
(onefor each 1553 dual-redundant bus). Each of the transformers have two terminal blocks associated with
it. Theseterminal blocks must be configured asin the figure below (figure displays terminal block setting
for channel one of the four possible channels on the BU-65527C card).

BU-65527C COUPLING TERMINAL BLOCK CONFIGURATION
CHANNEL TRANSFORMERS TERMINAL BLOCKS
1 Tland T2 TB3, TB4 and TB5,TB6
2 T3and T4 TB7, TB8 and TB9,TB10
3 T5and T6 TB11, TB12 and TB13,TB14
4 T7and T8 TB15, TB16 and TB17,TB18

(NOTE: For the BU-65527M X Card, transformer coupling is hardwired on the card at the factory. Call for
availability non-standard direct coupling configuration).
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TRANSFORMER COUPLING
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DIRECT COUPLING
CONFIGURATION

NUMBER OF INSTALLED CHANNELS SELECT (BU-65527C Only)

TB1(BU-65527C): Thenumber of channelsinstalled on the BU-65527C are configured by terminal block
TB1 (Note: BU-65528/BU-65527M do not contain a user configurable terminal block for the number of
channelsinstalled on the card). The number of channelsisconfigured at thefactory and isnot required to be
reconfigured by the user.

NUMBER OF INSTALLED CHANNELS TERMINAL BLOCK CONFIGURATION
CHANNELSINSTALLED REQUIRED TERMINAL BLOCK CONNECTIONS
1 TB1-1to TB1-2, TB1-3to TB1-4
2 TB1-1to TB1-2
3 TB1-3to TB1-4
4 No TB1 Jumpers Installed
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FIGURE 2. BU-65528 SETUP, SMTCH AND JUMPER LOCATIONS

Data Device Corporation 12 BU-65528/65527 Manual



M REF 6.290 {1600
619 4000000012
“~———
167 23 +0/-0.03) 0-2(?932)'5':
0.8 (20,323 MIN :
0208 ‘
{5300
0409 (278
0.098
f2.50) MIN ¢ "398 0004
HoAd 2040]
* AT R R L S ' Chem
1 |
[+) I
|
I
I
|
P4 COMMECT R |
16 !
7 | 4
|
|
I
|
I
I
a2
+
2487 00000 012 5260 = 0,004
(33,36 40004030 133,36 20.10)
T
1 |
I
I
|
I
I
P2 COMMECTOR: |
186 !
17 | L
I
|
, 1,968 = 0,004
| {50.00 £0.10)
Q I
S
+ —_
¥ L | ‘ I —

0ogg j D.21?T

2.50) MIr (5.51) REF
MNOTES
1) Dimenzions in inches (mm) unlesz specified otherwize
2) P1 and P2 connecters are MEE3024 31-01 [az specified in MIL-C-656302431 [4]. Theze mate with connectors
zpecified in MIL-C-55302/432[5]

FIGURE 3. BU-65527M SETUP, SMTCH AND JUMPER LOCATIONS

Data Device Corporation 13 BU-65528/65527 Manual



| 10,912
{1 B

ey
=l
Wi

I

|| | | I -_Ilil
n—Lﬂl lal L]
Hib
L
[ =L}
[ = L]
| =
% =K1
=1
= ]
T3E0 h
[="J] 11BN GE)
6.300 +0000 L B
160,02 o000 =] :nﬁa
I s EB-.- THIE 417 THE
TR TH= Ts TEm Ty TH THe THIO 171 THI2 THiS TE14
L oo o——d _| R
By el i g .44 AN
e 010D L5 L &4 M
R ] (112 KA

Dirersions & e ininches imm).

FIGURE 4. BU-65527C SETUP, SMTCH AND JUMPER LOCATIONS

Data Device Corporation 14 BU-65528/65527 Manual




INTERFACE TO MIL-STD-1553 BUS

FIGURE 5 illustrates the interface between the BU-65528/27 and aMIL-STD-1553 bus. Connections for
both direct (short stub) and transformer (Iong stub) coupling are shown, aswell as maximum cable lengths
and the peak-to-peak voltage levels that appear at various points.

For both coupling configurations, the transformer on the BU-65528/27 is called the isolation transformer.
For the transformer (Ilong stub) coupled configuration, the transformer that interfaces the stub to the busis
the coupling transformer.

In accordance with MIL-STD-1553B, the turnsratio of the coupling transformer is required to be (1:1.4).
For both configurations, an isolation resistor isrequired to bein serieswith each leg connecting to the 1553
bus. This protectsthe busagainst short circuit conditionsin the transformers, stubsor terminal components.

For most system applications, transformer (stub) coupling is preferred over direct coupling. Some of the
advantages of transformer coupling are:

Q) Looking from the 1553 bus towards the stub, the effect of the (1.4:1) stepdown of the
coupling transformer will be to double the impedance of the stub/terminal combination, as
seen by the bus. Since the stub impedance decreases as a function of stub length due to
distributed cabl e capacitance, this doubling effect servesto reduce the amount of impedance
loading on the bus by individual terminals. For thisreason, stub coupled terminals may be
located up to 20 feet from the bus; the distance for direct coupled terminalsislimited to 12
inches.

2 Looking from theisolation transformer down the stub (towards the bus), theimpedance seen
isZo. Therefore, the characteristicimpedance of the stub cabling (78 ohmsnominal) matches
the stub's load impedance, minimizing reflections back toward the transmitter.

(©)) In adirect-coupled terminal, the main busis not protected against a short circuit in the stub
cabling. Inthe case of transformer coupling, the busis protected against such afault.

4) A transformer coupled terminal providesimproved DC and common modeisolation over a
direct-coupled terminal.

The 1553 connectorson thefront panel of the BU-65528 areeither TROMPETER BJ77 or KINGS 1994-1-9
bulkhead connectors. The mating cable connectorswould be TROMPETER PL75 seriesor equivalent. The
manufacturer's catal og should be consulted for the compl ete part number associated with the cable type and
diameter. For the BU-65527, the 1553 bus TX/RX signals are routed through the P2 connector.
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FIGURE 5. BU-65528/27 INTERFACE TO A 1553 BUS

NOTES:
(1)  Shown for one of two redundant buses per channel on the BU-65528/27.
(2) Transmitted voltage level on 1553 busis6 Ve min, 7 Ve nominal, 9 Vpp max.

(3) Requiredtolerance onisolation resistorsis2%. Instantaneous power dissipation whiletransmittingisapproximately 0.5
W (typ), 0.8 W (max).
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“SIMULATED” BUS (LAB BENCH) INTERCONNECTIONS

For purposes of software development and system integration, it is generally not necessary to integrate the
required couplers, terminators, etc. that comprise a complete MIL-STD-1553B bus. In most cases, a
simplified electrical configuration will suffice. The interconnection methodsiillustrated in Figure 6 allows
the BU-65528/27 to beinterfaced over a"simulated bus' to ssmulation and test equipment. Thelength of this
“simulated bus” should not exceed 5 feet. It isimportant to note that the ter mination resistorsindicated
are necessary (if not already present within the test/simulation equipment) in order to insure reliable
communi cations between the BU-65528/27 and the simulation/test equipment. Asillustratedin Figure6, the
78Q and 39Q termination resistors should be physically located as close as possible to the test/simulation
equipment.

Transformer Coupled Equipment
Transformer Coupled Under Test

ISOLATION
BU-65528/27 CARD TRANSFORMER

¢ 73
¢ @) 53

Direct Coupled Equipment
Transformer Coupled Under Test

ISOLATION
BU-65528/27 CARD TRANSFORMER

20Q
0.5W

39Q §
1.5W

20Q
0.5W

B)

Direct Coupled Equipment

Direct Coupled Under Test
ISOLATION
BU-65528/27 CARD TRANSFORMER
550 550 8
W
39Q
I s
- 55Q
55Q W,
©

FIGURE 6. SMULATED BUSINTERCONNECTIONS
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OPERATIONAL CONSIDERATIONS

VME vs. VXI OPERATION

V Xlbus (VMEbus Extensions for Instrumentation) further devel ops and extendsthe concept and capabilities
of the VMEDbus, with particular emphasis on support of an open instrumentation system. V XlIbus stresses
subsystem modul arity, not only specifying hardware but al so how the devices must interact within the system
architecture. The VXI-defined registers provide structured information to the Resource Manager which
oversees the system. The Resource Manager normally occupiesthe first position in the V X1bus card-cage
(Slot 0). Each position of the card-cage hasaMODID line connected to the P2 connector pin A30 which can
be strobed by the Resource Manager to detect the presence of adeviceinaparticular dot. The BU-65528/27
does not utilize the Module Identification line (see STATUS/CONTROL REGISTER definition).

For the BU-65528/27 user, the most significant requirement of V X1 isthat theinterrupting devicerespondto
an acknowledge by transferring it's 8-bit Logical Addressto the Master. In addition to deriving the 16-bit
Register Base address from the selected Logical Address, the Logical Address must also be loaded into the
VECTOR/LEVEL REGISTER (see definition) to meet this specification.

ADDRESS MAPPING: WORDSVS. BYTES

It isimportant to note that with respect to the BU-65528/27, all address mapping isword oriented, rather
than byte oriented. Although there are afew exceptions, theinherent address mapping for most standard 8-,
16-, and 32-bit microprocessorsisbyteoriented. Thisdifferencein mapping convention must betaken into
account when assigning pointer values and making CPU accesses to the internal data structures (stack,
lookup tables, data tables, etc.) of the BU-65528/27's shared RAM address space. That is, in terms of the
CPU'smemory map, the address of these data structures, relative to the base memory address, will bedouble
the value of the pointer that is stored in the card's shared RAM. Thus, after reading an address of 0200 hex
in the Stack Pointer, the CPU should go to 0400 hex to read the correct data.

ADDRESS MODIFIERS
In conjunction with the data Address bits, 6 Address Modifier lines are used by the VMEbus Master to

categorize atransfer as a 16-bit, 24-bit or 32-bit address cycle. TABLE 1 lists the Address modifiers the
BU-65528/27 responds to and their classification.
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TABLE 1. ADDRESS MODIFIERS
AddressMode | MODIFIER Description
A16 29 Short non-privileged access
2D Short supervisory access
A24 39 Standard non-privileged Data access
3A Standard non-privileged Program access
3D Standard supervisory Data access
3E Standard supervisory Program access
A32 09 Extended non-privileged Data access
0A Extended non-privileged Program access
oD Extended supervisory Data access
OE Extended supervisory Program access

SOFTWARE INTERFACE: INTERNAL RAM

The softwareinterface for each 1553 dual channel isindependent of the other channels on the BU-65528/27.
Theregister base addresses of the other channelsis offset 64 bytes each from the Channel 1 Register base
address selected by switch S1 (as noted in INSTALLATION Note). The Memory OFFSET ADDRESS
Registers are entirely independent of each other and attention should be given to maintaining the required
offset between the RAM addresses chosen for each channel (see OFFSET ADDRESS REGISTER Note).

INTERNAL REGISTERS, ADDRESS AND ACCESS

For each 1553 channel, the BU-65528 software interface to the host processor consists of 5 VXI
Configuration Registers, 17 ACE internal registersfor normal (non-test) operation, 8 ACE test registers, and
12K X 16 of shared memory space. All registersare 16 bits. The 64-byteregister areas of amultiple-channel
BU-65528/27 are contiguous. Onboard logic automatically offsets the register addresses of successive
channels, based on that of Channel 1. Thus, with a Channel 1 register base byte-address of C100 hex, the
first Channel 2 register would be at C140, and the first register of Channel 3 would be at C180.

The address mapping and accessibility of these registers is shown in TABLE 2, with a general register
description following the table.
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TABLE 2. REGISTER ADDRESS, DESCRIPTION AND READ/WRITE ACCESS

BYTE WORD CHANNEL 1
0000-0001 0000 | dentification Register (RD)
0002-0003 0001 Device Type Register (RD)
0004-0005 0002 Statug/Control Register (RD/WR)
0006-0007 0003 Offset Register (RD/WR)
0008-0009 0004 Vector/Level Register (RD/WR)
000A-000B 0005 Reserved
000C-000D 0006 | Reserved VXI
000E-000F 0007 Reserved Registers
0010-0011 0008 Interrupt Mask Register (RD/WR)
0012-0013 0009 Configuration Register # 1 (RD/WR)
0014-0015 000A Configuration Register # 2 (RD/WR)
0016-0017 000B Start/Reset Register (WR)
0016-0017 000B Command Stack Pointer Register (RD)
0018-0019 000C BC Control Word/RT Subaddr Control Word Register (RD/WR)
001A-001B 000D Time Tag Register (RD/WR)
001C-001D 000E Interrupt Status Register (RD)
001E-001F 000F Configuration Register #3 (RD/WR)
0020-0021 0010 Configuration Register #4 (RD/WR)
0022-0023 0011 Configuration Register #5 (RD/WR)
0024-0025 0012 RT/Monitor Data Stack Address Register (RD/WR)
0026-0027 0013 BC Frame Time Remaining Register (RD)
0028-0029 0014 BC Time Remaining to Next Message Register (RD)
002A-002B 0015 BC Frame Time/RT Last Command/MT Trigger Word Register
(RD/WR)
002C-002D 0016 RT Status Word Register (RD)
002E-002F 0017 RT BIT Word Register (RD)
0030-0031 0018 Test Mode Register 0
L] L] L] ACE
003E-003F 001F | Test Mode Register 7 Registers
BYTE WORD | CHANNEL 2
0040-0041 0020 | dentification Register (RD)
0042-0043 0021 Device Type Register (RD)
0044-0045 0022 Statug/Control Register (RD/WR)
0046-0047 0023 Offset Register (RD/WR)
007E-007F 003F Test Mode Register 7
BYTE WORD | CHANNEL 3
0080-0081 0040 | dentification Register (RD)
0082-0083 0041 Device Type Register (RD)
0084-0085 0042 Statug/Control Register (RD/WR)
0086-0087 0043 Offset Register (RD/WR)
OOBE-00BF 005F Test Mode Register 7
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BYTE WORD | CHANNEL 4
00C0-00C1 0060 | dentification Register (RD)
00C2-00C3 0061 Device Type Register (RD)
00C4-00C5 0062 Status/Control Register (RD/WR)
00C6-00C7 0063 Offset Register (RD/WR)
OOFE-O00FF 007F Test Mode Register 7

The Interrupt Mask Register isused to enable and disable interrupt requests for various conditions.

Configuration Register s#1 and #2 are used to select the BU-65528/27's mode of operation aswell asfor
software control of RT StatusWord bits, Active Memory Area, BC Stop-on-Error, RT Memory Management
mode selection, and control of the Time Tag operation.

The Start/Reset Register is used for "command" type functions, such as software reset, BC/MT Start as
well as Interrupt Reset, Time Tag Reset, and Time Tag Register Test. The Start/Reset Register includes
provisions for stopping the BC in its frame auto-repeat mode, either at the end of the current message or at
the end of the current BC frame.

The Stack Pointer Register allowsthe host CPU to determine the pointer location for the current or most
recent message when the BU-65528/27 isin BC or RT modes.

The Subaddress Control Word Register allows the host processor access to the current or most recent
Subaddress Control Word; the read/write accessibility of thisregister can be used asan aid for testing of the
ACE hybrid.

The 16-bit Time Tag Register maintains the value of areal-time clock. The resolution of thisregister is
programmable from among 2, 4, 8, 16, 32, and 64 usLSB. The Time Tag Register may also be clocked by
an external oscillator. The current value of the Time Tag Register is written to the Stack area of RAM
during Start-of-Message (SOM) and End-of-Message (EOM) sequencesin BC, RT, and Message Monitor
modes.

Thelnterrupt Status Register mirrorsthe Interrupt Mask Register and contains a Master Interrupt bit. It
allows the host processor to determine the cause of an interrupt request by means of a single READ
operation.

Configuration Registers #3, #4, and #5 are used to enable many of the advanced features of the BU-
65528/27. Theseinclude all of the ENHANCED mode features; that is, all of the functionality beyond that
of the previous generation product, the BUS-61559 series Advanced Integrated Mux Hybrid with Enhanced
RT Features (AIM-HY 'er). For all three modes, use of the ENHANCED Mode enablesthe variousread-only
bits in Configuration Register #1.

For BC mode, the enhanced mode features include the expanded BC Control Word and BC Block Status
Word, additional STOP-ON-ERROR and STOP-ON-STATUS SET functions, frame auto-repeat,
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programmabl e intermessage gap times, automatic retries, expanded Status Word Masking, and the capability
to generate interrupts following the completion of any selected message.

For RT mode, the enhanced mode features include the expanded RT Block Status Word, the combined
RT/Selective M essage Monitor mode, internal wrapping of the"RTFAIL*" output signal tothe"RTFLAG*"
input signal, double buffering for individual receive (broadcast) subaddresses, and the alternate (fully
software programmable) RT Status Word.

For MT mode, use of the enhanced mode enables use of both the Selective Message Monitor and the
combined RT/Selective Monitor modes, as well as use of the monitor triggering capability.

TheRT/Monitor Data Stack Address Register providesapointer to the current addresslocation in shared
RAM used for storing DataWordsin RT mode, or message words (second Command Words, DataWords,
RT Status Words) in the Selective Word Monitor mode.

The Frame Time Remaining Register providesaread only indication of thetime remaining in the current
BC frame. The resolution of thisregister is 100 us/LSB.

The M essage Time Remaining Register providesaread only indication of the time remaining before the
start of the next messagein aBC frame. The resolution of thisregister is 1 us/LSB.

The BC Frame/RT Last Command/MT Trigger Word Register is mode-defined.

In BC mode, it is used to program the BC frametime, for usein the FRAME AUTO-REPEAT mode. The
resolution of thisregister is 100 us/LSB, with arange of 6.55 seconds. In RT mode, thisregister storesthe
current (or most previous) 1553 Command Word processed by the RT. Inthe Monitor mode, thisregisteris
used to specify a 16-hit Trigger (Command) Word. The Trigger Word may be used to start or stop the
monitor, or to generate interrupts.

The StatusWord Register and BIT Word Register provide read-only indications of the BU-65528's RT
Status and BIT Words.

Test Mode Registers0-7 are used for production testing only.
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IDENTIFICATION REGISTER (Register address XX00: READ only)

TABLE 3. IDENTIFICATION REGISTER
BIT DESCRIPTION

15(MSB) DEVICE CLASS

14 DEVICE CLASS

13 CLASS ADDRESS SPACE

12 CLASS ADDRESS SPACE

11 MANUFACTURER IDENTIFICATION
0(LSB) MANUFACTURER IDENTIFICATION

DEVICE CLASS. These two bits always read as "11", identifying the BU-65528/27 as a V X| Register-
based device. (Note: Since the BU-65527X card uses the outer pin rows of the P2 Connector for device-

dependent functions, it is not fully VXIbus-compliant)

ADDRESS SPACE. Thesetwo bitsand the upper 4 bitsof the DEVICE TY PE register are used by the VXI
system Resource Manager to allocate memory to each system device, based on the addressing mode of the
device. The BU-65528/27 Memory addressing mode is selected by the presence or absence of ajumper at
TB1, which also affects the DEVICE TY PE register bits 15-12 and the interpretation of the OFFSET

ADDRESS REGISTER.

TB1 (BU-65528) or TB2 (BU-

65527C) Jumper Setting Addressing Mode Bits 13-12
Not Installed A16 register, A24 Memory Access “00"
Installed A16 register, A32 Memory Access “01"

(Note: The BU-65527M card is factory hardwired to A24 Addressing Mode. Contact factory for non-

standard A32 Addressing Mode)

MANUFACTURER ID. This number uniquely identifies each V XIbus device manufacturer. "FE8" hex

(4072 decimal) isthe ID no. assigned to DDC.
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DEVICE TYPE REGISTER (Register address XX02: READ only)

TABLE 4. DEVICE TYPE REGISTER
BIT DESCRIPTION

15(MSB) REQUIRED MEMORY

14 REQUIRED MEMORY

13 REQUIRED MEMORY

12 REQUIRED MEMORY

11 MODEL CODE

O(LSB) MODEL CODE

REQUIRED MEMORY . Containsinformation used by the VX | Resource Manager to determine the amount
of memory onthedevice. Thesebitsreflect the TB1 (BU-65528) or TB2 (BU-65527C) selection of A24 or
A32 addressing mode (see IDENTIFICATION REGISTER, Address Space definition).(Note: The BU-
65527M4 is hardwired for A24 addressing mode, contact factory for availability of non-standard A32
addressing mode configuration).

In A24 addressing mode, bits 15-12 read as"1000". Thismode allocates 16k words of A24 address spaceto
onboard RAM for each channel of the BU-65528/27, for a total of 64k words of memory address space
required for the 4-channel BU-65528M4/BU-65527X4 model.

In A32 addressing mode, bits 15-12 read as"1111". Thismode allocates 32k words of A32 address spaceto
onboard RAM for each channel of the BU-65528/27, for atotal of 128k words of memory address space
required for the 4-channel BU-65528M4/BU-65527X4 model

MODEL CODE. Another source of information for the VXIbus Resource Manager's system database.
These are the codes and their corresponding DDC Model numbers:

1001 1100 1111 (9CF hex) = BU-65528M1
1001 1101 1001 (9D9 hex) = BU-65528M2
1001 1110 0011 (9E3 hex) = BU-65528M3
1001 1110 1101 (9ED hex) = BU-65528M4

(Note: For BU-65527CX and BU-65527MX boards, the Device Type Register will return the same BU-
65528 Model codes listed above for the BU-65528M X board)
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STATUS/ICONTROL REGISTER (Register address XX04: READ/WRITE)

TABLE 5. STATUS/CONTROL REGISTER
BIT DESCRIPTION
15(MSB) A24/A32 ACTIVE/ENABLE (RD/WR)
14 MODID* (RD)
13 NOT USED
4 NOT USED
3 READY (RD)
2 PASSED (RD)
1 NOT USED
0(LSB) RESET (WR)

A24/A32 ACTIVE/ENABLE (RD/WR). Writinga"1" at thislocation permitsdatatransfersto and fromthe

BU-65528/27 memory. A "0" here blocksaccessto device RAM. Thisbit clearsto "0" on Power-up or with

aRESET to bit O of this register, thus preventing access to the RAM.

MODID* (Read only). Thishit alwaysreadsas"1", indicating to the VX1 Resource Manager that the BU-
65528/27 is not selectable viathe Modul e Identification line (apin on the P2 connector of each VXI system

slot used by the Resource Manager to determineif there isadevice in that slot).

READY, PASSED (Read only). These bits always read as "11". The READY and PASSED bitsin this
register are used in aVXI system to indicate that the deviceisready to operate and that it passed self-test.

The BU-65528/27 does not implement these functions.

RESET (Write only). Writing a™1" to thislocation:

1. Clearsthe STATUS/CONTROL REGISTER hit 15 to "0", blocking access to RAM;

2. Clears entire OFFSET ADDRESS REGISTER to "0";

3. Sends a MasterClear to the BU-61586 (see DDC ACE User's Guide for specific conditions

produced). Note that the BU-65527CX uses the BU-61585 ACE.
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OFFSET ADDRESS REGI STER (Register address XX06: READ/WRITE)

TABLE 6. OFFSET ADDRESS REGISTER
BIT A24 ADDR MODE | A32 ADDR MODE
15(MSB) A23 A3l
14 A22 A30
13 A21 A29
12 A20 A28
11 A19 A27
10 A18 A26
9 Al7 A25
8 A16 A24
7 A15 A23
6 NOT USED A22
5 NOT USED A21
4 NOT USED A20
3 NOT USED A19
2 NOT USED A18
1 NOT USED A17
0(LSB) NOT USED A16

As noted in the descriptions of the IDENTIFICATION and DEVICE TYPE Registers, the OFFSET
ADDRESS register is also affected by the TB1 (BU-65528) or TB2 (BU-65527C) selection of memory
addressing mode.

In A24 standard addressing mode, OFFSET bits 15-7 correspond to device address bits 23-15. This
designates a 32 K byte (16 K word) block of RAM for each channel of the card, though the BU-65528/27
actually has 24 K bytes (12 K words) of RAM per channel. The RAM will be mapped into the lower 24 K
of the 32 K block, with the upper 8 K reserved.

In A32 extended addressing mode, OFFSET bits 15-0 correspond to card address bits 31-16. This mode
designates a 64 K byte (32 K word) block of RAM for each channel of the card, as V Xlbus specifies the
minimum memory size of an A32 deviceto be 64 K bytes. The RAM will be mapped into thelower 24K of
the 64 K block, with the upper 40 K reserved.

Note: Careshould betaken with regard to sel ecting the Offset Address, especially in multiple-channel cards,
so that the memory address of each channel is offset by 32k bytes (if 24-bit addressing is selected) or 64K
bytes (for 32-bit addressing).

Data Device Corporation 26 BU-65528/65527 Manual



VECTOR/LEVEL REGISTER (Register address XX08: READ/WRITE)

TABLE 7. VECTOR/LEVEL REGISTER
BIT DESCRIPTION

15(MSB) | RESERVED

14 INT SEL2

13 INT SEL1

12 INT SELO

11 RESERVED

10 RESERVED

9 RESERVED

8 RESERVED

7 VECTOR WORD/LOGICAL ADDRESS
0(LSB) | VECTOR WORD/LOGICAL ADDRESS

INT SEL 2-0. These 3 bits select the VME/V XI Interrupt Request line to be asserted by the BU-65528/27
when an interrupt condition occurs in the BU-65528/7.

INT SEL INTERRUPT REQUEST LEVEL

Bit 2/Bit 1/Bit 0 | (IRQ* LINE ASSERTED)
000 No interrupt request to Host
001 INTERRUPT REQUEST level 1 (IRQ1* line asserted)
010 INTERRUPT REQUEST level 2 (IRQ2* line asserted)
011 INTERRUPT REQUEST level 3 (IRQ3* line asserted)
100 INTERRUPT REQUEST level 4 (IRQ4* line asserted)
101 INTERRUPT REQUEST level 5 (IRQ5* line asserted)
110 INTERRUPT REQUEST level 6 (IRQ6* line asserted)
111 INTERRUPT REQUEST level 7 (IRQ7* line asserted)

VECTORWORD/LOGICAL ADDRESS. Thisregister containstheV ector word read by the Host aspart of
the interrupt acknowledge sequence. The Vector word is then used by the Host as the address of the
interrupt handler routine. In aVXI system, these 8 bits must contain the Logical Address of the card, as
selected by S1(BU-65528) or TB19(BU-65527C) on the card (see INSTALLATION). TheVXI Logical
addressisnot automatically written into this part of the register when the card's base register addressis
selected - the Logical address (see INSTALLATION Note) must be loaded into this register as part of the
BU-65528/27 initidization. (Note: The BU-65527M’s Logical Addressisonly selectableby hardwireonthe
P2 connector).
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The bit maps and detailed definitions of the 17 ACE Hybrid operational registers are defined as follows:

INTERRUPT MASK REGISTER (Word Address XX08; RD/WR)

TABLE 8. INTERRUPT MASK REGISTER

BIT DESCRIPTION

15(MSB) RESERVED

14 RAM PARITY ERROR

13 BC/RT TRANSMITTER TIMEOUT

12 BC/RT COMMAND STACK ROLLOVER

11 MT COMMAND STACK ROLLOVER

10 MT DATA STACK ROLLOVER

9 RESERVED

8 BC RETRY

7 RT ADDRESS PARITY ERROR

6 TIME TAG ROLLOVER

5 RT CIRCULAR BUFFER ROLLOVER

4 BC MSG/RT SUBADDRESS CONTROL
WORD EOM

3 BC END OF FRAME

2 FORMAT ERROR

1 BC STATUS SET/RT MODE CODE/MT
PATTERN TRIGGER

0(LSB) END OF MESSAGE

Inthe non-ENHANCED mode (ENHANCED MODE ENABLE, bit 15 of Configuration Register #3, set to
logic "0"), bits 7 through O of the Interrupt Mask Register are used to both enable interruptsfor the various
events/conditions and to enable the respective bits of the Interrupt Status Register to be set. That is, the
various bits of the Interrupt Status Register will not become set if the corresponding bits of the Interrupt
Mask Register are not set. Bits 14 through 8 are not used in the non-ENHANCED mode.

Inthe ENHANCED mode with the Enhanced Interrupts Enabled (bit 15 of Configuration Register #2 set to
logic"1"), al 15interruptsare accessible (bits 14 through 0) and the value of the Interrupt Mask Register has
no effect on the operation of the Interrupt Status Register. If Enhanced Interrupts are enabled, the bitsof the
Interrupt Status Register do not need to be enabled by the corresponding bits in the Interrupt Mask
Register. Inthe Enhanced Interrupt mode, these bits become set foll owing the occurrence of the respective
event/condition, regardless of the programming of the corresponding Interrupt Mask Register bit. In either
mode, an interrupt for any of the 15 event/conditions (8 in non-ENHANCED mode) is only enabled if the
respective bit of the Interrupt Mask Register (for the event/condition) has been programmed to logic "1."

Aninterrupt request will beissued (either apulseor level, as determined by bit 3 of Configuration Register
#2) whenever one of the interrupt request conditions occurs and the respective bit of the Interrupt Mask
Registerissettologic"1." For alevel type of request output, Interrupt Request will be cleared high after the
Interrupt Status Register hasbeen read, if bit 4 of Configuration Register #2 (INTERRUPT STATUSAUTO
CLEAR) isset. Otherwise, the Interrupt Request will be reset by writing logic "1" to bit 2 (INTERRUPT
RESET) of the Start/Reset Register.
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The respective bitsin the Interrupt Status Register will be set under either of the following two conditions:

Q) If the ACE isin its non-ENHANCED mode (ENHANCED MODE ENABLED, bit 15 of
Configuration Register #3islogic"0") or ENHANCED INTERRUPTS are not enabled (bit
15 of Configuration Register #2 islogic "0")) and the respective bit in the Interrupt Mask
Register islogic "1" and the condition occurs.

2 If the ACE is in its ENHANCED mode (ENHANCED MODE ENABLED, bit 15 of
Configuration Register #3islogic"1") and ENHANCED INTERRUPTSareenabled (bit 15
of Configuration Register #2islogic"1") and the condition occurs, regardless of whether or
not the respective bit in the Interrupt Mask Register is set to logic "1."

TABLE 9 summarizes the effect of the ENHANCED mode and the ENABLE INTERRUPTS bit on the
operation of the Interrupt Request output (INT*) and the Interrupt Mask and Interrupt Status Registers.

TABLE 9. ENHANCED MODE INTERRUPTS

ENHANCED ACTIVE
NON-ENHANCED/ INTERRUPTS INTERRUPT INTERRUPT
ENHANCED ENABLED BIT STATUSREGISTER MASK AND
MODE (bit 15 of INTERRUPT BIT ENABLED INTERRUPT
Configuration REQUEST ENABLED STATUSBITS
Register #2)
NON-ENHANCED X If condition enabled by If condition enabled 7-0
MODE corresponding Interrupt by corresponding
Mask Register bit Interrupt Mask
Register bit
ENHANCED 0 If condition enabled by If condition enabled 7-0
MODE corresponding Interrupt by corresponding
Mask Register hit Interrupt Mask
Register bit
ENHANCED 1 If condition enabled by Always Enabled 14-0
MODE corresponding Interrupt
Mask Register bit

RAM PARITY ERROR: This hit is applicable only in the ENHANCED mode (ENHANCED MODE
ENABLE, bit 15 of Configuration Register #3, set to logic "1") and if RAM PARITY ENABLE, bit 14 of
Configuration Register #2, islogic "1". Setting RAM PARITY ERROR tologic "1," enables an interrupt
request to occur following a RAM parity error. Note that only the lower 8 K words of RAM contains a
parity bit. Use of parity checking limits the amount of memory to 8K.

TRANSMITTER TIMEOUT: If set, enables an interrupt following a timeout of the ACE's transmitter
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watchdog timer. This occurs if the ACE's encoder attempts to transmit for longer than 668 ps. This
interrupt only occurs in the BC or the RT mode.

BC/RT COMMAND STACK ROLLOVER: If set, enables an interrupt following arollover of the BC or
RT stack (Command Stack 1). The size of Command Stack 1 is programmable from among 256 (64
messages), 512, 1024, and 2048 words (512 messages) by means of bits 14 and 13 of Configuration Register
#3. Thisinterrupt only occursinthe ENHANCED mode (bit 15 of Configuration Register #3 programmed
tologic"1").

MESSAGE MONITOR COMMAND STACK ROLLOVER: If set, enablesaninterrupt following arollover
of the Message Monitor Command Stack (Command Stack 2). Thisis applicable for both the Message
Monitor as well as the combined RT/Message Monitor modes. The size of Command Stack 2 is
programmabl e from among 256 (64 messages), 1024, 4096, and 16,384 words (4096 messages) by means of
bits 12 and 11 of Configuration Register #3. Thisinterrupt only occursinthe ENHANCED mode (bit 15 of
Configuration Register #3 programmed to logic "1").

MONITOR DATA STACK ROLLOVER: If set, enables an interrupt following a rollover of the Word
Monitor or Message Monitor Data Stack. The size of the Data Stack is programmable from among 512,
1024, 2048, 4096, 8192, 16,384, 32,768, or 65,536 words by means of bits 10, 9, and 8 of Configuration
Register #3. This interrupt only occurs in the ENHANCED mode (bit 15 of Configuration Register #3
programmed to logic "1").

BC RETRY: If set, enables an interrupt following the occurrence of a retried message in BC mode. If
enabled, the interrupt will occur regardless of whether the retry attempt was successful or unsuccessful.

RT ADDRESS PARITY ERROR: If set, enables an interrupt if an RT Address parity error condition is
sensed. Thatis, if RTAD4-RTADO plus RTADP fail to have an odd parity sum.

TIMETAG ROLLOVER: If set, enablesan interrupt if the 16-bit Time Tag Register rollsover from FFFF
to 0000.

RT SUBADDRESS CIRCULAR BUFFER ROLLOVER: If thishit isset and the ACE isin the Enhanced
Memory Management RT mode (bit 1 of Configuration Register #2 isset tologic"1") and the"Interrupt at
Rollover" bit is set in the Subaddress Control Word for the respective Tx/Rx/Bcst subaddress, an interrupt
request will be issued when the respective data lookup address pointer crosses the lower boundary of its
circular buffer, resulting in arollover. If bit 11 of Configuration Register #2 (OVERWRITE INVALID
DATA) is logic "0," the RT Subaddress Circular Buffer Rollover interrupt request will be issued
immediately after the last word at the bottom boundary of the circular buffer in the shared RAM address
gpace (address XXX X...1111) has been read or written. If bit 11 of Configuration Register #2islogic"1,"
the interrupt request will occur at the end of a transmit message or avalid receive message in which the
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word at the bottom boundary of the circular buffer in the shared RAM address space has been read or
written. For areceive message, an interrupt request will not beissued if bit 11 isset and thereisan error in
the message, even if the last word of the buffer was accessed during the message.

BC MESSAGE/RT SUBADDRESS CONTROL WORD EOM: For BC mode, if thishitislogic"1" and
the EXPANDED BC CONTROL WORD hit (bit 12 of Configuration Register #4) islogic "1" and the
EOM_INTERRUPT ENABLE bit (bit 4) of therespective BC Control Wordislogic"1," aninterrupt request
will be issued at the end of the current message. For RT mode, if this bit is set and the ACE is in the
Enhanced Memory Management RT mode and the "Interrupt at EOM™ bit is set in the Subaddress Control
Word for the respective Tx/Rx/Bcst subaddress, an interrupt will occur at the end of the current message.

BC END-OF-FRAME: If enabled, this interrupt request will be issued after an entire programmed BC
message frame has been processed. That is, following the end of a message that resulted in the active area
Message Count RAM location to have been incremented to FFFF (hex). Notethat if BC STOP-ON-ERROR
is enabled and a BC frame is aborted before the Message Count has incremented to FFFF (hex), the
BC_EOM interrupt will not occur.

FORMAT ERROR: If enabled, will result in an interrupt request for any of the following conditions:

Q) Loop Test Failure: A loopback test is performed on every word transmitted by the ACE BC or RT
for each message. If the received version of one or more words is decoded as invalid and/or the
received version of the last transmitted word does not match the transmitted version, the loopback
test is considered to have failed.

2 Message Error: A Received Message contained aviolation of the 1553 message validation criteria
(encoding, parity, bit count, word count, etc.). For RT mode, this does not include an error in the
received Command Word. If aninvalid Command Word is detected, the entire messageisignored.

(©)) Response Timeout: In BC or Message Monitor modes, an RT has either not responded or has
responded later than the programmed value of the BC No Response Timeout time. Thistimeis
programmable for values of approximately 18.5, 22.5, 50.5, or 130 ps by means of bits 10 and 9 of
Configuration Register #5. In RT mode, aresponse timeout occursif the ACE isthereceiving RT in
an RT-to-RT transfer and the transmitting RT has not responded withits Status Word withinthe RT-
to-RT No Response Timeout time. The RT-to-RT timeout time is programmable with the same
choice of values as the BC No Response Timeout.

BC STATUSSET/RT SELECTED MODE CODE INTERRUPT/MT PATTERN TRIGGER: InBC mode,
the RT Status Word received from aresponding RT either contained anincorrect RT addressfield or one of
the 8 non-RESERV ED Status bits contained an unexpected bit value. The expected valuefor these 8 bitsis
normally zero (0), with one exception: If (the ACE isinitsnon-ENHANCED mode (ENHANCED MODE
ENABLED, bit 15 of Configuration Register #3islogic"0") or BROADCAST MASK ENABLE/XOR*, bit
11 of Configuration Register #4 islogic "0") and if the Mask Broadcast bit of the message's BC Control
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Word is set, the expected value of the Broadcast Command Received bit becomes 1, rather than O.

In RT mode, thisinterrupt can only occur in the ENHANCED mode (bit 15 of Configuration Register #3is
settologic"1") and if Enhanced Mode Code Handling is enabled (bit O of Configuration Register #3 is set
tologic"1"). If these two bits are set, mode code interrupts for individual broadcast-T/R bit-mode codes
may be enabled by setting the appropriate bit(s) in address locations 0108-010F in the shared RAM.
Reception of an enabled mode code message will then cause amode codeinterrupt to occur at the end of the

message.

In the Word Monitor mode, a Pattern Trigger interrupt will occur in the ENHANCED mode (bit 15 of
Configuration Register #3 is set to logic "1") following the reception of a valid Command Word that
matches the bit pattern programmed in the Monitor Trigger Register.

END OF MESSAGE: End of Message. If enabled, will result in an interrupt in BC, RT, and Selective
Monitor modes at the completion of every message (regardless of validity).

Aninterrupt request will beissued (either apulse or level, as determined by bit 3 of Configuration Register
#2) whenever one of the interrupt request conditions occurs and the respective bit of the Interrupt Mask
Register isset to logic "1." For alevel type of request output, INT* will be cleared high after the Interrupt
Status Register hasbeen read, if bit 4 of Configuration Register #2 INTERRUPT STATUSAUTO CLEAR)
isset. Otherwise, the INT* level may be reset by writing logic "1" to bit 2 INTERRUPT RESET) of the
Start/Reset Register.

The respective bitsin the Interrupt Status Register will be set under either of the following two conditions:

Q) If the ACE isin its non-ENHANCED mode (ENHANCED MODE ENABLED, bit 15 of
Configuration Register #3islogic"0") or ENHANCED INTERRUPTS are not enabled (bit
15 of Configuration Register #2 islogic "0")) and the respective bit in the Interrupt Mask
Register islogic "1" and the condition occurs.

2 If the ACE is in its ENHANCED mode (ENHANCED MODE ENABLED, bit 15 of
Configuration Register #3islogic"1") and ENHANCED INTERRUPTSareenabled (bit 15
of Configuration Register #2islogic"1") and the condition occurs, regardless of whether or
not the respective bit in the Interrupt Mask Register is set to logic "1."
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CONFIGURATION REGISTER #1 (Address XX09; RD/WR)

TABLE 10. CONFIGURATION REGISTER #1

BIT BC FUNCTION RT WITHOUT RT WITH ALTERNATE | MONITOR FUNCTION
(Bits 11-0 Enhanced ALTERNATE STATUS STATUS (Enhanced Mode| (Enhanced Mode Only,
M ode Only) (See Notes 1 and 3) Only and bit 5 of Cfg. Reg. bits 12-0)
(See Note 4) #3islogic“1") (See Note 4)
(See Notes 1 and 3)
15 [RT/BC-MT* (Logic 0) (Logic 1) (Logic 1) (Logic 0)
MSB
14 [MT/BC-RT* (Logic0) (Logic 0) (Logic 0) (Logic 1)
13 [CURRENT AREA B/A* |CURRENT AREA B/A* CURRENT AREA B/A* CURRENT AREA B/A*
12 [MESSAGE STOP-ON- MESSAGE MONITOR MESSAGE MONITOR MESSAGE MONITOR
ERROR ENABLED (MMT) ENABLED (MMT) ENABLED (MMT)
11 |[FRAME STOP-ON- DYNAMIC BUSCONTROL |S10 TRIGGER ENABLED
ERROR ACCEPTANCE* (See Note 2) WORD
10 [STATUSSET STOP-ON- |BUSY* S09 START-ON-TRIGGER
MESSAGE
9 |[STATUS SET STOP-ON- |SERVICE REQUEST* S08 STOP-ON-TRIGGER
FRAME
8 |FRAME AUTO-REPEAT |SUBSYSTEM FLAG* S07 NOT USED
7 |EXTERNAL TRIGGER |RTFLAG* (Enhanced Mode S06 EXTERNAL TRIGGER
ENABLED Only) ENABLED
6 |INTERNAL TRIGGER NOT USED S05 NOT USED
ENABLED
5 |[MESSAGE GAPTIMER |[NOT USED S04 NOT USED
ENABLED
4 |RETRY ENABLED NOT USED S03 NOT USED
3 |DOUBLE/SINGLE* NOT USED S02 NOT USED
RETRY
2 |BCENABLED (Read NOT USED S01 MONITOR ENABLED
Only) (Read Only)
1 |BCFRAMEIN NOT USED S00 MONITOR TRIGGERED
PROGRESS (Read Only) (Read Only)
0 |[BCMESSAGEIN RT MESSAGE IN PROGRESS | RT MESSAGE IN MONITOR ACTIVE
LSB | PROGRESS (Read Only) [ (Enhanced Mode Only) (Read |PROGRESS (Read Only)
Only) (Read Only)
NOTES: (1) The combined RT/Message Monitor mode uses the RT WITHOUT ALTERNATE

STATUS or the RT WITH ALTERNATE STATUS bit definitions NOT the MONITOR
FUNCTION bit definitions.
(2) In the dternate RT Status Word mode, bit 10 (Message Error) may also be set for an
illegalized message (Broadcast-T/R* bit-subaddress-word count/mode code).

(3) Refer to RT Status Word section in the RT operation chapter on the use of RT status

word hits.

(4) Bit 7 (External Trigger Enabled) ) should always be set to "0" in Enhanced BC and
Enhanced MT modes.
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RT/BC-MT*, MT/BC-RT*, and MMT: Selects the ACE's mode of operation as follows:

Config #1 Config #3 Mode
Bit 15 Bit 14 Bit 12 Bit 15
0 0 X 0 Non-ENHANCED BC
(See Note)
0 0 X 1 ENHANCED BC
0 1 0 X Word Monitor
0 1 1 0 Word Monitor
0 1 1 1 M essage Monitor
1 0 X 0 Non-ENHANCED RT
1 0 0 1 ENHANCED RT
1 0 1 1 Enhanced RT/
M essage Monitor
1 1 X X Idle

NOTES: (1) Following hardware reset (MSTCLR* asserted) or software reset (by means of the
Start/Reset Register), the ACE will initialize to idle (non-transmitting) BC mode.

(2) If the ACE isswitched from RT to combined RT/Monitor modein the middle of an RT
message, the message will be completed.

(3) If the ACE is switched from combined RT/Monitor modeto RT mode in the middle of
an RT message or Monitor message, the message will be completed.

(4) If the ACE is switched from either RT mode or Monitor mode to either BC mode or
"Idle" mode in the middle of an RT message, the message will be aborted.

It should be noted that ENHANCED MODE ENABLED, bit 15 of Configuration Register #3, must be set to
logic"1", PRIOR to activatingthe ENHANCED BC or RT modes, or the Message Monitor or RT/Message
Monitor modes. Inaddition, the ACE must be programmed for itsENHANCED mode PRI OR to setting bit
5 of Configuration Register #3in order to activate RT with Alternate Status. In thisinstance, Configuration
Register #3 must be written TWICE.

CURRENT AREA B/A*:. Selects Current Area Pointers. Note that if bit 13 is updated during the
processing of a BC frame, or while an RT or Selective Message Monitor messageisin progress, the value
that will be returned to the host processor will continue to be the old value until the BC frame or RT/MT
message in progress has been completed. After the current BC frame or RT/MT message has been
completed, bit 13 asread by the host CPU will toggleto itsnew value. If the ACE isaready on-lineinthe
Word Monitor mode, toggling thisbit will have no effect. 1t should benoted that ActiveAreasdectionis
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NOT related tothe selection or operation of thebuschannelson adual redundant 1553 bus(BusA vs.
BusB).

For BC mode, bits 12 through O ar e defined as follows:

MESSAGE STOP-ON-ERROR: If thishit isset, the ACE will abort the processing of messagesfollowing
the end of the current message if it encounters either a word error (gap, sync, encoding, or parity error),
message format error (incorrect RT Addressin Status Word, high or low word count), a response timeout
condition or alooptest failure.

If retries are enabled for a particular message, the retry will be attempted even if MESSAGE STOP-ON-
ERROR is programmed to logic "1." It should be noted that the processing of subsequent BC messagesin
the frame will continueif afailed message is successfully retried.

FRAME STOP-ON-ERROR: Thishitisonly applicableinthe ENHANCED mode (ENHANCED MODE
ENABLE, bit 15 of Configuration Register #3, set to logic "1"). This mode is invoked if bit 8 of this
register, FRAME AUTO REPEAT, isprogrammed to logic "1." If FRAME STOP-ON-ERROR is s&t, the
ACE will abort the processing of messages following the end of the current BC frameif it encounterseither
aword error (gap, sync, encoding, or parity error) or message format error (incorrect RT Addressin Status
Word, high or low word count), a response timeout condition, or alooptest failure.

If retries are enabled for a particular message, the retry will be attempted even if FRAME STOP-ON-
ERROR is programmed to logic "1." It should be noted that the processing of subsequent BC frames will
continueif afailed messageis successfully retried.

For BC mode, bits 11 through 0 are defined in the ENHANCED BC Mode (bit 15 of Configuration Register
#3 set to logic "1") asfollows:

STATUSSET STOP-ON-MESSAGE: Thishitisonly applicableinthe ENHANCED mode (ENHANCED
MODE ENABLE, bit 15 of Configuration Register #3, settologic"1"). If thisbhitisset, the ACE will abort
the processing of messages foll owing the end of the current messageif it encountersa” Status Set" condition
in the message. A "Status Set" condition is defined as an unexpected value for one of the 8 nonreserved
Status Word bits.

If bit 12 of Configuration Register #4, EXPANDED BC CONTROL WORD, is programmed to logic "0,"
Status Set encompasses all 8 of the nonreserved Status Word bits. The expected valuefor the 8 nonreserved
Status Word bits is normally zero (0), with one exception: if bit 11 of Configuration Register #4,
BROADCAST MASK ENA/XOR*, islogic "0" and the MASK BROADCAST bit of the message's BC
Control Word islogic "1," the expected value of the Broadcast Command Received bit becomes 1, rather
than 0. If BROADCAST MASK ENA/XOR* isprogrammedtologic"1," theMASK BROADCAST hit of
the BC Control Word is used asamask bit, rather than performing an "X OR" operation with the Broadcast
Received Status Word bit. In thisinstance, a Status Set condition arising from the Broadcast Command
Received RT Status bit occurs when the MASK BROADCAST BC Control Word bit islogic "0" and the
Broadcast Command Received RT Status Word bitislogic "1."
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If EXPANDED BC CONTROL WORD isprogranmedtologic"1," the RT Status Word is masked by bits
14 through 9 of the BC Control Word. In thisinstance, the corresponding BC Control Word bit must be
programmed to logic "0" in order for a"Status Set" condition to arise from the corresponding bit in the
received RT StatusWord. Inthisinstance, Status Set conditionswill not occur from Status Mask bitsinthe
BC Control Word that are programmed to logic "1."

If a"STATUS SET" retry is enabled for aparticular message, theretry will be attempted, evenif STATUS
SET STOP-ON-MESSAGE isprogrammed to logic"1." It should be noted that the processing of subsequent
BC messages will continueif amessage containinga STATUS SET condition isretried and the STATUS
SET condition does not occur on the retry.

STATUS SET STOP-ON-FRAME: Thisbit isonly applicablein the ENHANCED mode (ENHANCED
MODE ENABLE, bit 15 of Configuration Register #3, settologic"1"). If thisbitisset, the ACE will abort
the processing of the current BC frame following the end of the frame if it encounters a "Status Set"
condition in one or more messages in the frame. A "Status Set" condition is defined as described in the
preceding paragraph.

If a"STATUS SET" retry is enabled for aparticular message, theretry will be attempted, evenif STATUS
SET STOP-ON-MESSAGE isprogrammed to logic"1." It should be noted that the processing of subsequent
BC frameswill continueif amessage containingaSTATUS SET conditionisretried andthe STATUSSET
condition does not occur on the retry.

FRAME AUTO-REPEAT: Thisbit is applicable only in the ENHANCED mode (ENHANCED MODE
ENABLE, bit 15 of Configuration Register #3, set to logic "1"). If thisbit is programmed to logic "0," the
ACE will processits programmed BC frame one time and then halt. In thisinstance, the BC Stack Pointer
and BC Message Count are maintained at shared RAM locations 0100 and 0101, respectively, for Area A
and locations 0104 and 0105, respectively, for AreaB.

If FRAME AUTO-REPEAT isprogrammed tologic"1," the ACE's BC framewill repeat indefinitely until
either: a RESET, STOP-ON-MESSAGE, or STOP-ON-FRAME software command is invoked via the
Start/Reset Register; or an enabled (MESSAGE or FRAME) STOP-ON-ERROR or STOP-ON-STATUS
SET condition hasoccurred. Inthe Frame Auto-Repeat mode, just asinthe"singleframe" mode, the current
values of the BC Stack Pointer and BC Message Count are maintained at shared RAM locations 0100 and
0101, respectively, for Area A and locations 0104 and 0105, respectively, for AreaB. In addition, for the
AUTO-REPEAT mode, the"initial" valueswhich are, the values of the Stack Pointer and M essage Count at
the start of each frame, must aso be loaded in the shared RAM to support the frame repetition: addresses
102 and 103, respectively for area A and locations 106 and 107, respectively for area B.

If theINTERNAL TRIGGER ENABLE bit of thisregisterissettologic"1," theBC framewill repeat witha
fixed frame time as specified in the BC Frame Time Register (100 psto 6.55 seconds).

EXTERNAL TRIGGER ENABLED: This option requires the use of an ACE Hybrid input that is not
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accessible to the user. When Enhanced BC or Enhanced MT modes are selected, this bit must be set to
"0".

INTERNAL TRIGGER ENABLED: Thisbitisapplicableonly inthe ENHANCED mode (ENHANCED
MODE ENABLE, bit 15 of Configuration Register #3, settologic"1"). Thisbitisusedin conjunctionwith
the FRAME AUTO-REPEAT hit to enable automatic framerepetition. If FRAME AUTO-REPEAT isset to
logic"1" and INTERNAL TRIGGER ENABLED issettologic"0," the ACE BC will halt the processing of
messages after asingleframe. Thisbit configuration isnot recommended, astransmission of asingleBC
frame is better through use of the FRAME AUTO-REPEAT bit.

MESSAGE GAPTIMER ENABLED: Thishitisapplicableonly inthe ENHANCED mode (ENHANCED
MODE ENABLE, bit 15 of Configuration Register #3, set tologic"1"). If thisbit isprogrammed to logic
"0," the ACE'sintermessage gap will assume afixed minimum value of approximately 8to 11 ps. If thisbit
isprogrammed to logic "1," the message gap for each message will be specified by means of the third word
in the respective BC message block descriptor. Thistime value, which specifies the time from the start of
the current message to thetime of the start of the subsequent message, is programmabl e from the minimum
value (approximately 8 to 11 pis) up to 65.535 ms, in stepsof 1 ps. If the programmed val ue of the message
gap timeislessthan thetimerequired to process the current message, the current messagewill be processed
to completion before the subsequent message is started. In this case, the gap time between messages will
assume the minimum value of approximately 8 to 11 ps.

RETRY ENABLED: This bit is applicable only in the ENHANCED mode (ENHANCED MODE
ENABLE, bit 15 of Configuration Register #3, set tologic "1"). If thisbit isprogrammed to logic "0," BC
retriesare disabled for all messages. If thisbit isprogrammed tologic"1," automatic retry may be enabled
on amessage-by-message basis by setting bit 8 of the BC Control Word to logic "1" for all messagesto be
retried.

DOUBLE/SINGLE* RETRY: Thishitisapplicableonly inthe ENHANCED mode (ENHANCED MODE
ENABLE, hit 15 of Configuration Register #3, settologic"1"). If retriesare enabled (RETRY ENABLED,
bit 4 of Configuration Register #1, settologic"1"), thisbit isused to program the number of retriesthat will
be performed (when enabled). A logic "0" will cause the ACE to perform asingleretry, whilealogic "1"
will cause the ACE to perform up to two retries.

BCENABLED (Read Only): Thisbhitisapplicableonly inthe ENHANCED mode (ENHANCED MODE
ENABLE, bit 15 of Configuration Register #3, settologic"1"). Thisbit will returnavalueof logic"1" after
the ACE BC has been started by means of the Start/Reset Register. Thisbit will continueto return alogic
"1" until either: a single message frame completes, if not in FRAME AUTO-REPEAT mode; a RESET,
STOP-ON-MESSAGE, or STOP-ON-FRAME software command isinvoked viathe Start/Reset Register; or
an enabled (MESSAGE or FRAME) STOP-ON-ERROR or STOP-ON-STATUS SET condition occurs.

BC FRAME-IN-PROGRESS (Read Only): This bit is applicable only in the ENHANCED mode
(ENHANCED MODE ENABLE, bit 15 of Configuration Register #3, settologic"1"). Thisbitwill returna
value of logic "1" between the time of the BC Start-of-Message (SOM) sequence for the first message of a
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programmed BC frame, until the completion of the BC End-of-Message (EOM) sequence for the last
programmed message of the frame. Inthe FRAME AUTO-REPEAT mode, BC FRAME-IN-PROGRESS
will automatically return to avalue of logic"1" just prior to the start of the first SOM sequence for the new
frame.

BC MESSAGE-IN-PROGRESS (Read Only): This bit is applicable only in the ENHANCED mode
(ENHANCED MODE ENABLE, bit 15 of Configuration Register #3, set tologic"1"). Thisbitwill returna
value of logic "1" during the processing of all BC messages. Thishit will transition from logic "0" to logic
"1" just prior to each BC Start-of-Message (SOM) sequence and returnto logic 0" following the completion
of each BC End-of-Message (EOM) sequence.

For RT modewith OPTIONAL STATUSWORD ENABLE, bit 5 of Configuration Register #3, set to
logic "0," the ACE's RT Status Word will comply with MIL-STD-1553B. In this mode, bits 11
through 7 and bit 0 are defined asfollows:

ACCEPT DYNAMICBUSCONTROL*: If thishitislogic"0," it enablesthe ACE RT to respond with the
DYNAMIC BUSCONTROL ACCEPTANCE hit setinits RT Status Word in response to a Dynamic Bus
Control mode code command (but not in response to other commands). If thisregister bitislogic"1," the
DYNAMIC BUS CONTROL ACCEPTANCE Status Word bit will always be low.

BUSY*: If thishitislogic"0," theBUSY bit inthe RT Status Word will be set (logic"1"). The ACE will
not transmit any Data Wordsin response to atransmit command if itsBUSY bitisset. If theBUSY Status
Word bit is set and BUSY RECEIVE TRANSFER DISABLE, bit 3 of Configuration Register #3, is
programmed to logic "0," the ACE will store received Data Words in the shared RAM. However, if the
BUSY bitintheRT StatusWord isset and BUSY RECEIVE TRANSFER DISABLE has been programmed
tologic "1," received Data Words will not be transferred to the ACE shared RAM.

If BUSY* is logic "1," the BUSY bit in the transmitted RT Status Word will be logic "0," unless:
ENHANCED MODE is enabled (bit 15 of Configuration Register #3 islogic "1") and BUSY LOOKUP
TABLE ENABLED (bit 13 of Configuration Register #2 is logic "1") and the bit corresponding to the
Broadcast-T/R* bit-Subaddress fields of the current Command Word has been programmed to logic "1" in
the Busy Lookup Table (address locations 0240-0247 in shared RAM).

SERVICE REQUEST*: If thishitislogic"0," the SERVICE REQUEST hit inthe RT Status Word will be
set. If the CLEAR SERVICE REQUEST BIT (bit 2) of Configuration Register #2 is set, the value of
SERVICE REQUEST* will beautomatically toggled fromlogicOtologic 1 after the ACE hasresponded to
a Transmit Vector Word mode command.

SUBSYSTEM FLAG*: If thisbitislogic"0," the SUBSY STEM FLAG bitinthe RT StatusWord will be
Set.
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RTELAG*: Thishitisonly applicableinthe ENHANCED mode (ENHANCED MODE ENABLE, hit 15 of
Configuration Register #3, set tologic "1"). If programmed to logic "0," it causes the Terminal Flag bit in
the ACE's RT Status Word to be set. The Terminal Flag bit transmitted in the RT Status Word will also
become set if RTFAIL-RTFLAG AUTOWRAP ENABLE, bit 2 of Configuration Register #3, is
programmed to logic "1" and either atransmitter timeout (668 is) condition had occurred or the ACE RT
had failed itsloopback test on the previous nonbroadcast message. Theloopback test verifiesvalidity (sync,
encoding, bit count, parity) for the received version of every word transmitted by the ACE RT and verifies
that the received version of the last transmitted word matches the transmitted version.

RT MESSAGE-IN-PROGRESS (Read Only): This hit is only applicable in the ENHANCED mode
(ENHANCED MODE ENABLE, hit 15 of Configuration Register #3, settologic "1"). If thisbit returnsa
logic "1," it indicates that the ACE RT is currently processing a message. The RT MESSAGE IN
PROGRESSbitisassertedtologic"1" just prior tothe RT Start-of-Message (SOM) sequence, and returnsto
logic"0" just following the completion of the RT End-of-Message (EOM) sequence.

For RT modewith ALTERNATE STATUSWORD ENABLE, bit 5 of Configuration

Register #3, settologic"1," all 11 bitsof the ACE'sRT StatusWord are programmable by the host
processor. The alternate Status Word may only be used in the ENHANCED mode (ENHANCED
MODE ENABLE, bit 15 of Configuration Register #3, settologic" 1"). Inthismode, bits11through
0 are defined asfollows:

S10through SO: For 1553A and McAir applications, direct software control over theeleven (11) lower RT
Status Word bitsisalowed. S10 controlsthebit in bit time 9 (thefirst bit after the RT Addressfield)...S0
controlsthe bit in bit time 19 (LSB). Note that the logic sense of S10-S0 isthe same (no inversion) asthat
of the respective transmitted RT Status Word bits. It should be noted that the Message Error Status Word
bit, controlled by S10, will also be set if a particular command (broadcast-T/R* bit-subaddress-word
count/mode code) has been illegalized.

RT MESSAGE-IN-PROGRESS (Read Only): If thishit returnsalogic"1," itindicatesthat the ACERT is
currently processing amessage. The RT-MESSAGE-IN-PROGRESShitisassertedtologic"1" just prior to
the RT Start-of-Message (SOM) sequence, and returnsto logic 0" following the completion of the RT End-
of-Message (EOM) sequence.

For Monitor (MT) modewith ENHANCED MODE ENABLE, bit 15 of Configuration Register #3, set
to logic " 1," bits 11 through O are defined as indicated below. Note these bits have no effect in
Monitor modeif ENHANCED MODE ENABLE isprogrammed to logic " 0."

TRIGGER ENABLED: This bit must be set to logic "1" in order to activate the MT trigger logic. The
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Monitor Trigger capability is applicable only for the Word Monitor mode. It is not applicable for the
Message Monitor mode. Thetrigger event isapattern match of avalid, received 1553 Command Word with
the contents of the Monitor Trigger Register. The MT trigger may be used to start monitoring, stop
monitoring, set aregister bit, and/or result in an interrupt request.

START-ON-TRIGGER: If thishit is set, the ACE will start storing words following reception of avalid
1553 Command (or Status) Word that matches the word programmed in the Monitor Trigger Register. The
word that resulted in the trigger condition will be the first word stored.

STOP-ON-TRIGGER: If thishitisset, the ACE will stop storing wordsfollowing reception of avalid 1553
Command Word that matches the word programmed in the Monitor Trigger Register. The Command Word
that resulted in the trigger condition will be the last word stored.

EXTERNAL TRIGGER ENABLE: This option requires the use of an ACE Hybrid input that is not
accessible to the user. When Enhanced BC or Enhanced MT modes are selected, this bit must be set to
"0".

MONITOR ENABLED (Read Only): Thishitwill return avalueof logic"1" whenever the ACE's monitor
isinitson-line state. The ACE'sMT is considered to be "on-line" after it has been started by aMT Start
Command (writing alogic"1" to bit 1 of the Start/Reset Register), evenif atrigger condition (if enabled) has
not yet occurred.

MONITOR TRIGGERED (Read Only): Thisbit is applicable for the Word Monitor mode only. It isnot
applicable (will aways return logic "0") in the Message Monitor mode. This bit reverts to logic "0"
followingaWord Monitor START command (writinglogic"1" to bit 1 of the Start/Reset Register). Thishit
gets set to logic "1" after reception of a valid Command Word to the Monitor Trigger Register (bit 11).
Once asserted, MONITOR TRIGGERED will remainlogic"1" until either the ACE isreset or theMonitor is
stopped. If the Monitor is stopped by atrigger condition (enabled by bit 9 of Configuration Register #9 set
tologic"1"), MONITOR TRIGGERED will remain logic "1" until the Monitor is restarted.

MONITORACTIVE (Read Only): IntheWord Monitor mode, thisbit will returnalogic"1" after theWord
Monitor hasbeen started. That is, after the Word Monitor has been started by aM T Start Command (writing
alogic"1" to bit 1 of the Start/Reset Register), evenif atrigger condition (if enabled) has not yet occurred.
In the M essage Monitor mode, MONITOR ACTIVE will returnlogic"1" only when the Message Monitor is
currently storing the words of a selected message. MONITOR ACTIVE will return logic "0" when the
monitor isin its off-line state.
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CONFIGURATION REGISTER #2 (Address XX0A; RD/WR)

TABLE 11. CONFIGURATION REGISTER #2

BIT DESCRIPTION

15(MSB) ENHANCED INTERRUPTS

14 RAM PARITY ENABLE

13 BUSY LOOK UP TABLE ENABLE

12 RX SA DOUBLE BUFFER ENABLE

11 OVERWRITE INVALID DATA

10 256-WORD BOUNDARY DISABLE

9 TIME TAG RESOLUTION 2 (TTR2)

8 TIME TAG RESOLUTION 1 (TTR1)

7 TIME TAG RESOLUTION 0 (TTRO)

6 CLEARTIME TAG ON SYNCHRONIZE
5 LOAD TIME TAG ON SYNCHRONIZE
4 INTERRUPT STATUSAUTO CLEAR

3 LEVEL/PULSE* INTERRUPT REQUEST
2 CLEAR SERVICE REQUEST

1 ENHANCED RT MEMORY MANAGEMENT
0(LSB) SEPARATE BROADCAST DATA

ENHANCED INTERRUPTS ENABLE: This bit is applicable only in the ENHANCED mode
(ENHANCED MODE ENABLE, hit 15 of Configuration Register #3, settologic"1"). Thishit controlsthe
operation of the Interrupt Mask and Status Registers. If this bit is programmed to logic "0," the only
interrupt conditions that may be enabled are those that are enabled by bits 7-0 in the Interrupt Mask
Registers. In addition, if ENHANCED INTERRUPTS ENABLED islogic "0," the respective bit(s) in the
Interrupt Status Register update only if the corresponding bit(s) is (are) set in the Interrupt Mask Register.

If thishitissettologic"1" (enabled), all 15 possibleinterrupt conditions may be enabled by means of bits
14-0 of the Interrupt Mask Register. In addition, if ENHANCED INTERRUPT ENABLE islogic"1," the
various bitsin the Interrupt Status Register may become set regar dless of the value of the corresponding
Interrupt Mask Register bits. See TABLE 10.

RAM PARITY ENABLE: This hit is applicable only in the ENHANCED mode (ENHANCED MODE
ENABLE, hit 15 of Configuration Register #3, settologic"1"). RAM PARITY ENABLE, whensettologic
"1," enables parity checking for 17-bit buffered RAM. Thisentailsgenerating a17th bit (parity bit) for ALL
(both processor and 1553) RAM write accesses and parity checking for ALL RAM read accesses. If the
parity check fails for any read access, an interrupt request may be issued (if enabled) and a bit set in the
Interrupt Status Register.

BUSY BIT LOOKUP TABLE ENABLE: This bit is applicable only in the ENHANCED RT mode
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(ENHANCED MODE ENABLE, bit 15 of Configuration Register #3, settologic"1"). Thishit allowsthe
host processor to optionally set the busy bit in the RT status response, based on broadcast, and the T/R*, and
subaddressfields of received Command Words. Settingthishittologic"1" enablesalookup tablein afixed
areaof theRAM (hex locations 0240-0247). Placing alogic "1" in the proper bit locationin the Busy table
will cause the ACE RT to respond to the selected command with the BUSY bit set. Programming BUSY
BIT LOOKUP TABLE ENABLEtologic"0" disablesthe busy bit lookup table and frees up the fixed area
of RAM.

RECEIVE SUBADDRESS DOUBLE BUFFERING ENABLE: This hit is applicable only in the
ENHANCED mode (ENHANCED MODE ENABLE, bit 15 of Configuration Register #3, settologic"1").
The receive subaddress double buffering feature supports double buffering either globally, or on a
subaddress basisfor individual receive (and broadcast receive) subaddresses. If RECEIVE SUBADDRESS
DOUBLE BUFFERING ENABLE is programmed to avalue of logic "0," the subaddress double buffering
feature is disabled for all receive and broadcast receive subaddresses. If RECEIVE SUBADDRESS
DOUBLE BUFFERING ENABLE isprogranmed to avaueof logic"1" and ENHANCED RT MEMORY
MANAGEMENT, bit 1 of thisregister, isprogrammed tologic "0," the subaddress doubl e buffering feature
will beinvoked for all receive (and broadcast receive) subaddresses. If both ENHANCED RT MEMORY
MANAGEMENT and RECEIVE SUBADDRESS DOUBLE BUFFERING ENABLE are programmed to
logic "1," the subaddress double buffering feature may be invoked for individual receive (and broadcast
receive) subaddresses by setting bit 15 of the respective Subaddress Control Word(s) to logic "1" and
programming the appropriate "memory management” bits (MM2, MM 1, MMO) to values of 000.

OVERWRITE INVALID DATA: This bit effects the operation of the RT circular buffer memory
management mode. If thebit islogic O, the ACE will update the value of the Lookup Table pointer address
for the respective Tx/Rx-Bcst-subaddress following transmit messages aswell asfollowing both valid and
invalid receive messages. In addition, if thebitislogic 0, an interrupt request for acircular buffer rollover
condition (if enabled) will be issued immediately after the word at the lower address boundary of the
respective circular buffer has been accessed. If OVERWRITE INVALID DATA islogic 1, the Lookup
Table address pointer will only be updated following a transmit message or following a valid receive or
broadcast message to the respective Rx/Bcst subaddress. If thebitislogic 1, the Lookup Table pointer will
not be updated following an invalid receive or broadcast message. In addition, if the bit islogic 1, an
interrupt request for acircular buffer rollover condition (if enabled) will occur only following theend of a
transmit message during which thelast location in the circular buffer hasbeen read or following theend of a
valid receive or broadcast message in which the last location in the circular buffer has been written to.

256-WORD BOUNDARY DISABLE: This bit controls the ACE's memory management scheme for BC
message blocks and for RT datablocksfor both the default (global single message) mode aswell asfor any
individual subaddresses in the ENHANCED mode for which the "single message” or "double buffered"
options are selected. If thishitislogic"0," the rollover at 256-word boundariesisenabled. That is, when
the 1553 memory management logic is processing amessage, its memory addresswill roll over from X XFF
(hex) to XXO00, rather than increment to (XX+1)00. If thishitislogic"1," the memory management logic
will enable 256-Word boundaries to be crossed for BC Message Blocks aswell as for RT DataBlocksin
both the Default (bit 1 of thisregister = 0) and Enhanced Memory M anagement/Single Buffer modes. Inthis
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instance, the address will increment from X XFF to (X X+1)00, when a 256-word boundary isencountered in
the shared RAM address space. It should be noted that 256-WORD BOUNDARY DISABLE hasno effect
on the BC or RT Command Stack. That is, for the stack area of RAM in both BC and RT modes, the
rollover at 256-(or 512-, 1024-, 1024-) word boundariesis always enforced.

It should also be noted that if 256-WORD BOUNDARY DISABLE isprogranmedtologic"1" in RT mode,
thesizefor all circular buffers becomes 65,536 wor ds, r egar dless of the programming of ther espective
Subaddress Control Word bits.

It isstrongly recommended that 256-WORD BOUNDARY DISABLE be programmed to logic
"1" for BC mode, and tologic " 0" for RT mode.

TIME TAG RESOLUTION 2,1,0: These bits allow the resolution of the time tag register to be selected by
means of software control. The choicesare 64 ps(default), 32 us, 16 pus, 8 ps, 4 ps, 2 pus, and EXTERNAL
CLOCK. Thereis also atest mode for the Time Tag register. Time Tag resolution is programmed as
described in TABLE 12.

TABLE 12. TIME TAG RESOLUTION

BIT9 BIT 8 BIT 7 TIMETAG
TTR2 TTR1 TTRO RESOLUTION

64 us
32 us
16 us

8us

4 us

2 us
TEST MODE
INVALID

| |k |k |O |O |O |O
|k |O |O |k |k |O |O
F |O |k |[O [k |O |+ |O

Note: IntheTimeTag TEST MODE, the Time Tag Register only increments when the CPU writesalogic
"1" to bit 4 of the Start/Reset Register (TIME TAG TEST CLOCK).

CLEARTIMETAG ON SYNCHRONIZE: If thishit isset, reception of a Synchronize (without data) mode
command, in RT mode, will cause the value of the internal Time Tag Register to clear to 0000.

LOAD TIME TAG ON SYNCHRONIZE: If thishit is set, reception of a Synchronize (with data) mode
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command, in RT mode, will cause the DataWord from the Synchronize message to beloaded into the Time
Tag Register.

INTERRUPT STATUSAUTO CLEAR: If thishitislogic "1," the value of the Interrupt Status Register
will clear to 0000 after it has been read by the host processor. Also, if both the INTERRUPT STATUS
AUTO CLEAR and LEVEL/PULSE Interrupt Request (bit 3) are logic "1," the ACE's Interrupt Request
output INT* will be cleared (high) after the Interrupt Status Register has been read.

LEVEL/PULSE* INTERRUPT REQUEST: If thishitislogic"0," the BU-65528 Interrupt Request will bea
pulse of approximately 500 ns width. If this register bit islogic "1," an interrupt will be requested by
asserting IRQn* asalow level. If thelevel option isselected, the Interrupt Request will be cleared after the
Interrupt Status Register has been read (provided that the INTERRUPT STATUSAUTO CLEAR[bit 4] is
set), or whena"1" iswritten to the INTERRUPT RESET hit (bit 2) of the Start/Reset Register. The power
turn-on mode for thisbit is"0," enabling a pulse INT* outpui.

CLEAR SERVICE REQUEST: If this bit is logic "0," the Service Request RT Status word bit may
controlled only by the host processor software. If thebitislogic"1," the Service Request bit may still be set
and cleared under software (register) control. Inaddition, the SERVICE REQUEST* Configuration Register
(#1) bit will automatically clear (gotologic 1) after the ACE RT hasresponded to a Transmit Vector Word
mode code command. That is, if the CLEAR SERVICE REQUEST hit is set to 1 while SERVICE
REQUEST* isset to 0, the ACE RT will respond with the Service Request Status bit set for all commands
until theRT respondsto aTransmit Vector Word command. Inthisinstance, the ACE will respond withthe
Service Request still set in the Status Word for this message. Following this message, SERVICE
REQUEST* inthe Configuration Register automatically clearstoalogic"1." It stayslogic"1" (cleared) for
subsequent messages until it is reasserted to alogic "0" by the host processor.

ENHANCED RT MEMORY MANAGEMENT: If thishitislogic"0," the ACE RT memory management
defaultsto either aglobal single Data Word buffer or double Data Word buffer for each transmit, receive,
and (optionally) broadcast subaddress: single message, for all transmit subaddresses; single message, for all
receive (and broadcast receive) subaddressesif RX SUBADDRESS DOUBLE BUFFER ENABLE (bit 12 of
thisregister) islogic programmed to "0."

If ENHANCED MODE (bit 15 of Configuration Register #3 is logic "1") and RX SUBADDRESS
DOUBLE BUFFER ENABLE are logic "1," double buffering is provided for all receive/broadcast
subaddresses. In the single message mode, each data block is repeatedly overread or overwritten. |If
ENHANCED RT MEMORY MANAGEMENT islogic"1," the ACE RT memory management capability is
expanded to allow for either the"single-buffer” mode, the "doubl e buffer" (redundant mailbox) mode, or for
a variable-sized circular buffer (128 to 8192 words) to be programmed on an individual basis for each
transmit, receive and broadcast subaddress. Note that subaddress double buffering isapplicablefor receive
(and broadcast) subaddresses, but not for transmit subaddresses.
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SEPARATE BROADCAST DATA: If thishitislogic"0," the data pointers for both broadcast aswell as
nonbroadcast receive messages are stored in a common portion (the "receive" portion) of the RT Lookup
Table. If this bit islogic "1," broadcast data is separated from nonbroadcast receive data by means of
separate areas of the RT Lookup Tables provided for broadcast messages.

START/RESET REGISTER (Address XX0B; WRITE ONLY)

The Start/Reset Register isawriteonly register. 1t provides command functionsfor resetting theentire ACE
terminal, for initiating BC or Monitor operation, for resetting the Interrupt Status Register and Interrupt
Request Output and for resetting the value of the Time Tag Register. It also containsbitstofacilitatetesting
of the Time Tag Register and to stop the ACE BC at the end of the current message or the current frame.

TABLE 13. START/RESET REGISTER
BIT DESCRIPTION
15(MSB) | RESERVED
14 RESERVED
13 RESERVED
12 RESERVED
11 RESERVED
10 RESERVED
9 RESERVED
8 RESERVED
7 RESERVED
6 BC/MT STOP-ON-MESSAGE
5 BC STOP-ON-FRAME
4 TIME TAG TEST CLOCK
3 TIME TAG RESET
2 INTERRUPT RESET
1 BC/MT START
0(LSB) RESET

BC/SELECTED MT STOP-ON-MESSAGE: Writing avaue of logic "1" to this bit causes the ACE to
assumeitsoff-line BC or Selected Monitor mode following the completion of the current message. If there
is no message currently being processed, the ACE halts operation immediately.

BC STOP-ON-FRAME: Writing avalue of logic "1" to this bit causes the ACE to assumeits off-line BC
mode following the completion of the current BC frame. If the ACE iscurrently waiting to start the next BC
frame when BC STOP-ON-FRAME is written to as logic "1," the ACE will halt its BC operation
immediately.
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TIMETAG TEST CLOCK: Whenthe TIME TAG RESOLUTION bits are programmed for the Time Tag
Test Mode (bits 9, 8 and 7 of Configuration Register #2 are programmed to 1 1 0), writingalogic 1" to this
bit will cause the value of the Time Tag register to increment by 1. In the Time Tag Test Mode, the Time
Tag Register will only increment when alogic "1" iswritten to TIME TAG TEST CLOCK.

TIME TAG RESET: Writing alogic "1" to this bit causes the value of the Time Tag Register to Reset to
zero (0000).

INTERRUPT RESET: Writing a"1" to this bit resets the value of the Interrupt Status Register to 0000
(except for the RT ADDRESS PARITY ERROR hit, if the condition persists). In addition, if the
PULSE*/LEVEL Configuration Register bit is set to a"1," writing a"1" to this bit clears the Interrupt
Reguest condition.

BC/MT START: When alogic "1" is written to this bit in BC mode, the ACE starts processing its
programmed frame of BC messages. Whenalogic "1" iswrittento thisbit in MT mode, the ACE Monitor
goes on-line and starts storing received words to the shared RAM. It should be noted that an MT START
command isrequired to start either the Word Monitor or the Selective Message Monitor, in the Monitor
(only) mode. However, in the combined RT/Selective Monitor mode, an MT START command is not
required. That is, assuming the ACE is in the ENHANCED mode, the RT and MT will go on-line
immediately after Configuration Register #1 has been programmed for the RT/Sel ective Monitor mode.

RESET: Thisbit provides softwarereset capability for the ACE. Whenalogic"1" iswrittento thisbit, any
message in progressin BC or RT modesisimmediately aborted. In Monitor mode, the ACE goes off-line
immediately and stops storing received words. All other registersarereset to 0000 (hex); all internal states
arereinitialized to their default (power turn-on) conditions.

COMMAND STACK POINTER REGISTER (Address XX0C; Read Only)

Thisregister providesthe host processor read accessto the current value of the Stack Pointer in BC, RT, and
Message Monitor modes.

In BC mode, the value of the Command Stack Pointer Register will be the same asthe value of the Active
Area Stack Pointer memory location.

For RT, Selective Monitor, and the combined RT/MT modes, the val ue read from the Stack Pointer Register
will always be four less (modulo the command stack size) than the value read from the Active Area Stack
Pointer location inthe shared RAM. In RT, Selective Monitor, and combined RT/Selective Monitor modes,
the value of the Stack Pointer Register isincremented by four during the Start-of-M essage (SOM) sequence,
from the value of the descriptor pointer for the previous message to the value of the descriptor pointer for
the current message.
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In the SOM sequence for the combined RT/Selective Monitor mode, the Stack Pointer Register will update
tothecurrent RT Command Stack pointer for RT messages, and to theM onitor Command Stack Pointer
for Monitor messages.

In BC mode, the value of the Stack Pointer Register is incremented by four during the End-of-Message
(EOM) sequence, from the descriptor pointer for the cur rent message to the descriptor pointer for the next

message.
The Stack Pointer Register is not used in the Word Monitor mode.

It should be noted that the BC/RT Command Stack size defaultsto 256 in the non-ENHANCED mode. In
the ENHANCED mode (ENHANCED MODE ENABLE, bit 15 of Configuration Register #3, set to logic
"1"), the stack size is programmable for 256, 512, 1024, and 2048 words by means of bits 14 and 13 of
Configuration Register #3.

TABLE 14. BC/RT COMMAND STACK POINTER REGISTER
BIT DESCRIPTION
15(MSB) BC/RT STACK POINTER 15
0(LSB) BC/RT STACK POINTER 0

BC CONTROL WORD/RT SUBADDRESS CONTROL WORD REGISTER (Address XX0D;
RD/WR)

As a mechanism to facilitate self-test, this register provides read/write accessibility for the current BC
Control Word or RT Subaddress Control Word. Whilethisregister can always be read by the host CPU, it
should be noted that it cannot be written by the CPU: (1) when the ACE is programmed for RT or Monitor
mode, or (2) during the processing of a frame of messages when in BC mode. The BC CONTROL
WORD/RT SUBADDRESS REGISTER may bewrittenwhenthe ACE isin"Idle" BC mode, that is, when
itisprogrammed for BC mode (viabits 15 and 14 of Configuration Register #1) but not currently processing
aframe of messages.
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TABLE 15. BC CONTROL WORD REGISTER
BIT DESCRIPTION

15(MSB) | RESERVED

14 ILLEGAL MASK (S10)

13 SERVICE REQUEST MASK (S08)
12 SUBSYSBUSY BIT MASK (S03)
11 SUBSYSFLAG BIT MASK (S02)
TERMINAL FLAG BIT MASK (S00)
RESERVED BITS MASK

RETRY ENABLED

BUS CHANNEL A/B*

OFF LINE SELF TEST

MASK BROADCAST BIT

EOM INTERRUPT ENABLE
1553A/B SELECT

MODE CODE FORMAT
BROADCAST FORMAT

0(LSB) RT-TO-RT FORMAT

=
o

RNl |N]|0|©

TABLE 16. RT SUBADDRESS CONTROL WORD
REGISTER

BIT DESCRIPTION

15(MSB) RX: DOUBLE BUFFER ENABLE

14 TX: EOM INT

13 TX: CIRCBUFINT

12 TX: MEMORY MANAGEMENT 2 (MM2)
11 TX: MEMORY MANAGEMENT 1 (MM1)
TX: MEMORY MANAGEMENT 0 (MMO)
RX: EOM INT

RX: CIRC BUF INT

RX: MEMORY MANAGEMENT 2 (MM2)
RX: MEMORY MANAGEMENT 1 (MM1)
RX: MEMORY MANAGEMENT 0 (MMO)
BCST: EOM INT

BCST: CIRC BUF INT

BCST: MEMORY MANAGEMENT 2 (MM?2)
BCST: MEMORY MANAGEMENT 1 (MM1)
0(LSB) BCST: MEMORY MANAGEMENT 0 (MMO)

=
o

RNl |N]|0|©
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TIME TAG REGISTER (Address XX0E; RD/WR)

TABLE 17. TIME TAG REGISTER
BIT DESCRIPTION

15(MSB) | TIME TAG 15

O(LSB) |TIMETAGO

TABLE 18. TIME TAG REGISTER RESOLUTION

CONFIGURATION REGISTER #2
oro | ems | ey | ISRy | M onoius

0 0 0 64 us 4.194 sec

0 0 1 32 us 2.097 sec

0 1 0 16 us 1.048 sec

0 1 1 8 us 524 ms

1 0 0 4 us 262 ms

1 0 1 2Us 131 ms

1 1 0 TEST MODE N/A

1 1 1 INVALID N/A

The Time Tag Register provides the output of a free-running counter. The resolution of the counter is
programmable by means of bits 9, 8, and 7 of Configuration Register #2 from among 64, 32, 16, 8, 4 and 2
us/LSB. Thereisalso atest mode in which the Time Tag register may be incremented one LSB at atime

under software control for the purpose of self-test.

TheTime Tag Register isreset to zero following hardware or software RESET, aTIME TAG RESET (bit 3
of the Start/Rest Register), or after the ACE hasreceived a Synchronize (without data) mode code and bit 6
of Configuration Register #2 is logic "1." The Time Tag Register is loaded by the received Data Word
following reception of a Synchronize (with data) mode code, provided that bit 5 of Configuration Register #2

islogic"1."
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INTERRUPT STATUS REGISTER (Address XXOF; Read Only)

The Interrupt Status Register alows the host processor to determine the cause of an interrupt request by
means of asingle READ operation. Therearesixteen bitsinthisregister. Thisregister will becleared after
it hasbeenread, if the CLEAR INTERRUPT STATUSAUTO CLEAR hit (bit 4) of Configuration Register
#2islogic"1." Theregister will also be cleared if the host processor writesalogic "1" to the INTERRUPT
RESET bit (bit 2) of the Start/Reset Register.

It should be noted that for the non-ENHANCED mode (ENHANCED MODE ENABLE, bit 15 of
Configuration Register #3 programmed to logic "0"), only bits 7-0 of the Interrupt Status Register areactive.
In the ENHANCED MODE (bit 15 of Configuration Register #3 set to logic "1"), and ENHANCED
INTERRUPTS enabled (bit 15 of Configuration Register logic #2 is logic "1"), all 15 bits (14-0) may
become set.

It should also be noted that in the non-ENHANCED mode (ENHANCED MODE ENABLE, bit 15 of
Configuration Register #3, programmed to logic "0"), bits 7 through O of the Interrupt Mask Register are
used to both enable interrupts for the various events/conditions and to enable the respective bits of the
Interrupt Status Register to be set. That is, the various bits of the Interrupt Status Register will not become
set if the corresponding bits of the Interrupt Mask Register are not set. Bits 14-8 are not used in the non-
ENHANCED mode.

The ENHANCED mode, withENHANCED INTERRUPTSENABLED (bit 15 of Configuration Register #2
programmed to logic "1"), supports polling (non-interrupting) applications. In this mode, the value of the
Interrupt Mask Register bits has no effect on the operation of the respective Interrupt Status Register bits. If
ENHANCED INTERRUPTS are enabled, the bits of the Interrupt Status Register do not need to be
enabled by the corresponding bitsin the Interrupt Mask Register. IntheENHANCED INTERRUPT mode,
these bits become set following the occurrence of the respective event/condition, regardless of the status of
the corresponding Interrupt Status Mask bit. In either mode, aninterrupt for any of the 15 event/conditions
(8 in non-ENHANCED mode) is only enabled if the respective bit of the Interrupt Mask Register (for the
event/condition) has been programmed to logic "1."
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TABLE 19. INTERRUPT STATUSREGISTER
BIT DESCRIPTION
15(MSB) [MASTER INTERRUPT
14 RAM PARITY ERROR
13 TRANSMITTER TIMEOUT
12 BC/RT COMMAND STACK ROLLOVER
11 MT COMMAND STACK ROLLOVER
MT DATA STACK ROLLOVER
RESERVED
BC RETRY
RT ADDRESS PARITY ERROR
TIME TAG ROLLOVER
RT CIRCULAR BUFFER ROLLOVER
RT SUBADDRESS CONTROL WORD EOM
BC END OF FRAME
FORMAT ERROR

BC STATUS SET/RT MODE CODE/MT
PATTERN TRIGGER

0(LSB) END OF MESSAGE

=
o

RN~ |N]|0|©

MASTER INTERRUPT: MASTER INTERRUPT will belogic"1" if any of the other 14 lower bits of the
Interrupt Status Register have been programmed to logic "1."

RAM PARITY ERROR: Applicableonly inthe ENHANCED mode (ENHANCED MODE ENABLE, bit
15 of Configuration Register #3 set to logic "1") and ENHANCED INTERRUPTS ENABLED (bit 15 of
Configuration Register #2 set to logic "1"). If settologic "1," indicatesa RAM parity error.

By progranming RAM PARITY ENABLE, bit 14 of Configuration Register #2tologic"1," the ACE can be
programmed to generate a single parity bit on all write accesses to 17-bit RAM. A parity check is then
performed on all read accessesto the 17-bit RAM. A RAM PARITY ERROR interrupt indicatesafailure of
this parity check. Notethat access must be limited to the lower 8 K words of RAM when parity checking is
enabled.

TRANSMITTERTIMEOUT: Applicableonlyinthe ENHANCED mode (ENHANCED MODE ENABLE,
bit 15 of Configuration Register #3 settologic"1") and ENHANCED INTERRUPTSENABLED (bit 15 of
Configuration Register #2 set to logic "1"). If this bit is set to logic "1," this indicates that the ACE's
transmitter watchdog timer hastimed out. Thisoccursif the ACE's encoder attemptsto transmit for longer
than 668 ps.

BC/RT COMMAND STACK ROLLOVER: Applicable only in the ENHANCED mode (ENHANCED
MODE ENABLE, bit 15 of Configuration Register #3 set to logic "1") and ENHANCED INTERRUPTS
ENABLED (bit 15 of Configuration Register #2 set to logic "1"). If thisbit returnsavaue of logic"1," it
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indicates a rollover of the BC/RT Command Stack. The size of the BC/RT Command Stack 1 is
programmabl e from among 256 words (64 messages), 512, 1024, and 2048 words (512 messages) by means
of bits 14 and 13 of Configuration Register #3.

MESSAGE MONITOR COMMAND STACK ROLLOVER: Applicable only in the ENHANCED mode
(ENHANCED MODE ENABLE, bit 15 of Configuration Register #3 set to logic "1") and ENHANCED
INTERRUPTS ENABLED (bit 15 of Configuration Register #2 set to logic"1"). If thisbit returnsavalue
of logic"1," it indicates an interrupt following arollover of the Message Monitor Command Stack. Thisis
applicablefor both the M essage M onitor aswell asthe combined RT/Message Monitor modes. Thesize of
the MT Command Stack is programmable from among 256 (64 messages), 1024, 4096, and 16,384 words
(4096 messages) by means of bits 12 and 11 of Configuration Register #3.

MONITOR DATA STACK ROLLOVER: Applicable only in the ENHANCED mode (ENHANCED
MODE ENABLE, bit 15 of Configuration Register #3 set to logic "1") and ENHANCED INTERRUPTS
ENABLED (bit 15 of Configuration Register #2 set to logic "1"). If thisbit returnsavaue of logic"1," it
indicates arollover of the Word Monitor or Message Monitor Data Stack. The size of the Data Stack is
programmabl e from among 512, 1024, 2048, 4096, 8192, 16,384, 32,768, or 65,536 words by means of bits
10, 9, and 8 of Configuration Register #3.

BC RETRY: Applicable only in the ENHANCED mode (ENHANCED MODE ENABLE, bit 15 of
Configuration Register #3 set to logic "1") and ENHANCED INTERRUPTS ENABLED (bit 15 of
Configuration Register #2 set to logic "1"). A value of logic "1" indicates the occurrence of a retried
message in BC mode. If enabled, the interrupt will occur regardless of whether the retry attempt was
successful or unsuccessful. Theinterrupt will occur AETER thefailed message hasbeen retried (either
once or twice, successfully or unsuccessfully).

RT ADDRESS PARITY ERROR: Indicates that the parity sum of RTAD4-RTADO and RTADPiseven,
rather than odd, asrequired for the ACE to respond to messages directed to itsown addressin RT mode. It
should be noted that if an RT ADDRESS PARITY ERROR condition occurs, therespective Interrupt Status
Register bit will clear to logic "0" after the Interrupt Status Register has been read (if AUTO CLEAR is
enabled) or after theINTERRUPT RESET bit in the Start/Reset Register has been writtenaslogic"1." The
RT ADDRESS PARITY ERROR bit will remain at logic "0" and will not returnto logic "1" until either of
the following two sequences has occurred: (1) the RT Address parity error condition goes away and then
reoccurs, or (2) the RT ADDRESS PARITY ERROR hit inthe Interrupt Mask Register iscleared (either by
writing "0" to the register bit or by means of either a hardware or software reset to the ACE) and isthen set
back to logic "1," assuming that the address parity error condition persists.

TIMETAG ROLLOVER: Indicatesthat the 16-bit Time Tag Register hasrolled over from FFFF to 0000.

RT SUBADDRESS CIRCULARBUFFER ROLLOVER: Thisbit will be set at the end of amessagein RT
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mode, provided that the ACE isinthe ENHANCED RT Memory Management mode and the "Interrupt at
Rollover" bit is set in the Subaddress Control Word for the Tx/Rx/Bcst subaddress of the just completed
message and the current message caused the data block Lookup Table address pointer to cross the lower
boundary of the respective circular buffer, resulting in arollover.

Notethat thisinterrupt request will occur immediately when the address|ocation at the upper boundary of a
circular buffer isaccessed, if OVERWRITE INVALID DATA (bit 11 of Configuration Register #2) islogic
"0." If OVERWRITE INVALID DATA islogic "1," the interrupt request will occur at the end of avalid
messageinwhichthelast locationinthecircular buffer wasaccessed. If OVERWRITE INVALID DATAis
logic"1,"” an RT CIRCULAR BUFFER ROLLOVER will not occur following an invalid message.

RT SUBADDRESS CONTROL WORD EOM/BC SELECTIVE EOM: Thisbit will be set at theend of a
message in RT mode, provided that the ACE is in the Enhanced Memory Management RT mode and the
"Interrupt at EOM" bit is set in the Subaddress Control Word for the Tx/Rx/Bcst-subaddress of the just
completed message.

Thisbit will aso be set at the end of amessage in BC mode, provided that the ACE isin the ENHANCED
BC Modeand EXPANDED BC CONTROL WORD isenabled (bit 12 of Configuration Register #4islogic
"1") and the EOM INTERRUPT ENABLE bit (bit 4) in the current BC Control Word is set to logic "1."

BC END-OF-FRAME: Bus Controller End-of-Frame indicates that an entire programmed BC message
frame has been completed. That is, following the end of the last message processed, the Message Count
RAM location incremented to FFFF (hex). Notethat if BC STOP-ON-ERROR isenabled and aBC frameis
aborted before the M essage Count hasincremented to FFFF (hex), the BC END-OF-FRAME condition will
not occur.

FORMAT ERROR: Indicatesthat acompleted message, in BC, RT, or Selective Message Monitor Mode,

contained one or more of the following errors:

Q) Loop Test Failure: A loopback test is performed on all messages transmitted by the BC or RT
(except broadcast messagesin RT mode). Thereceived version of al transmitted wordsis checked
for validity and correct sync type. In addition, a 16-bit comparison is performed on the last word
transmitted by the BUS-65180 BC or RT. If any of these checks or comparisons do not verify, the
loopback test is considered to have failed.

2 MessageError: A received message contained aviolation of the 1553 message validation criteria
(encoding, parity, bit count, word count, etc.).

(©)) Response Timeout: In BC mode, an RT has either not responded, or has responded later than the
programmed value of the BC No Response Timeout time. In RT mode, if the ACE isthereceiving
RT inan RT-to-RT transfer and the transmitting RT has not responded with its Status Word within
the programmed value of the RT-to-RT Response Timeout time after the Transmit Command Word.

BCSTATUSSET/RT SELECTED MODE CODE INTERRUPT/MT PATTERN TRIGGER: InBC mode,
the RT Status Word received from aresponding RT either contained anincorrect RT addressfield or one of
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the 8 non-RESERV ED Status bits contained an unexpected bit value. The expected valuefor these 8 bitsis
normally zero (0), with one exception: If BROADCAST MASK ENABLED/XOR* (bit 11 of Configuration
Register #4) islogic "0" and the MASK BROADCAST bit (bit 5) of the message's BC Control Word is
logic"1," the expected value of the Broadcast Command Recelved bit becomes"1," rather than "0."

In RT mode, thisinterrupt can only occur in the ENHANCED mode (bit 15 of Configuration Register #3is
settologic"1") andif Enhanced Mode Code Handling isenabled (bit O of Configuration Register #3 isset to
logic"1"). If thesetwo bitsare set, mode codeinterruptsfor individual broadcast-T/R bit-mode codes may
be enabled by setting the appropriate bit(s) in address|ocations 0108-010F in the shared RAM. Reception of
an enabled mode code message will then causeaM ODE CODE interrupt to occur at the end of the message.

In the Word Monitor mode, a Pattern Trigger interrupt will occur in the ENHANCED mode (bit 15 of
Configuration Register #3 is set to logic "1") following the reception of a valid Command Word that
matches the bit pattern programmed in the Monitor Trigger Register.

END OF MESSAGE: End of Message. In BC, RT, or Selective Message Monitor mode, indicates the
completion of a message (regardless of validity).

CONFIGURATION REGISTER #3 (Address XX0F;, RD/WR)

TABLE 20. CONFIGURATION REGISTER #3

BIT DESCRIPTION

15(MSB) [ ENHANCED MODE ENABLE

14 BC/RT COMMAND STACK SIZE 1
13 BC/RT COMMAND STACK SIZE 0
12 MT COMMAND STACK SIZE 1
11 MT COMMAND STACK SIZE 0
10 MT DATA STACK SIZE 2

MT DATA STACK SIZE 1

MT DATA STACK SIZEO
ILLEGALIZATION DISABLED
OVERRIDE MODE T/R* ERROR
ALTERNATE STATUSWORD ENABLE
ILLEGAL RX TRANSFER DISABLE
BUSY RX TRANSFER ENABLE
RTFAIL*/RTFLAG* WRAP ENABLE
1553A MODE CODES ENABLE

0(LSB) ENHANCED MODE CODE HANDLING

RNl |N]|0|©

ENHANCED MODE ENABLE: If this bit in programmed to logic "0," the functionality of the ACE
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defaultsto that of DDC's previous generation processor-to-hybrid, the BUS-61559 Advanced Integrated M ux
Hybrid with ENHANCED RT Features (AIM-HY 'er). Programming thisbit tologic"1" alowsmany of the
ACE's advanced featuresto be enabled by means of the Interrupt Mask Register, the various Configuration
Registers, aswell asby the BC Control Word and RT Subaddress Control Word. Thesefeaturesincludeall
of thefunctions enabled by the variousbits of Configuration Registers#3, 4, and 5. If ENHANCED MODE
ENABLE isprogrammed to logic "0," the operation of these register functions defaultsto that indicated by
their "logic "0"" state.

It should benoted that in order to enableany of the ENHANCED features, ENHANCED M ODE
ENABLED must besettologic" 1" PRIOR TO setting any of theother Configuration Register bits
to enablethe ENHANCED features. THISINCLUDESANY OF THE FEATURESENABLED
BY THE LOWER 15 bits (14-0) OF CONFIGURATION REGISTER #3, as well as features
enabled by other registers. Specifically, bit 15 must first be set by writing 8000 (hex) to
Configuration Register #3 BEFORE proceeding to set any of bits 14-0. When these bitsare set,
ENHANCED MODE ENABLE must continueto be programmed to logic " 1."

In the non-ENHANCED mode, functions activated by the following register bits ar e active:

. Interrupt Mask Register and Interrupt Status Register, bits 7-0

. Configuration Register #1: for BC mode, bits 15-12; for RT mode (without Alternate Status
only), bits 15-13 and 11-8; for Word Monitor mode, bits 15-13

. Configuration Register #2, bits 11-0

. Start/Reset Register, bits 4-0

. BC/RT Command Stack Pointer

. RT Subaddress Control Word Register
. Time Tag Register

. Interrupt Status Register bits 15 and 7-0

IntheENHANCED mode, in addition to all of thenon-ENHANCED modefunctions, thoseenabled by
the following registers (or register bits) may also be activated:

. Interrupt Mask Register and Interrupt Status Register, bits 14-8

. Configuration Register #1: BC mode, bits 11-0; RT mode, bits 12 and 7-0, and the RT With
Alternate Status mode; Monitor, bits 12-9, 7, 2-0; and the Message Monitor and RT/Message
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Monitor modes
. Configuration Register #2, bits 15-12

. Start/Reset Register, bits6 and 5

. BC Control Word Register *

. Configuration Registers #3, #4, and #5

. RT/Monitor Data Stack Address Register *

. BC Frame Time Remaining Register *

. BC Time to Next Message Remaining Register *

. BC Frame Time * /RT Last Command/Monitor Trigger Word * Register
. RT Status Word Register

. RT BIT Word Register

. Test Mode Registers 0-7

For al three modes, use of the ENHANCED Mode enables the various read-only bits (bits 2-0) in
Configuration Register #1.

The ACE must beinthe ENHANCED modein order to enable ENHANCED INTERRUPTS (by setting bit
15 of Configuration Register #2 to logic "1").

For BC mode, the featuresthat require ENHANCED MODE ENABLE programmedtologic"1" includethe
expanded BC Control Word and BC Block Status Word, additional STOP-ON-ERROR and STOP-ON-
STATUS SET functions, frame auto-repeat, programmable intermessage gap times, automatic retries,
expanded Status Word Masking, and the capability to generate interrupts following the compl etion of any
selected message.

For RT mode, thefeaturesthat require ENHANCED MODE ENABLE programmedtologic"1" includethe
expanded RT Block Status Word, the combined RT/Sel ective M essage M onitor mode, internal wrapping of
the "RTFAIL*" output signal to the "RTFLAG*" input signal, the double buffering scheme for individual
receive (broadcast) subaddresses, and the alternate (fully software programmable) RT Status Word, and the
busy bit lookup table option.

For MT mode, use of the ENHANCED M ode enables use of both the Selective Message Monitor and the
combined RT/Selective Monitor modes, as well as use of the monitor triggering capability.
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BC/RT COMMAND STACK SIZE 1,0: Thesetwo bitsselect the size of the BC/RT Command Stack. The
default valuefor both bitsislogic"0," which specifies astack size of 256 words (64 messages). TABLE 21
illustrates the BC/RT Command Stack Sizes.

TABLE 21. BC/RT COMMAND STACK SIZE

BIT 14 BIT 13 BC/RT STACK SIZE
BC/RT CMD BC/RT CMD (WORDS)
STACK SIZE 1 STACK SIZEO
0 0 256 (64 messages)*
0 1 512 (128 messages)
1 0 1024 (256 messages)
1 1 2048 (512 messages)

*Note: default sizeis 256 words (64 messages)

MONITOR COMMAND STACK SIZE 1,0: Thesetwo bits select the size of the M onitor Command Stack.
The default value for these two bitsislogic "00," which specifies a stack size of 256 words. TABLE 22
illustrates the MT Command Stack Sizes.

TABLE 22. MONITOR COMMAND STACK SIZE

BIT 12 BIT 11 MONITOR STACK SIZE
MT CMD STACK MT CMD STACK (WORDS)
SIZE1 SIZEO
0 0 256 (64 messages)*
0 1 1024 (256 messages)
1 0 4096 (1024 messages)
1 1 16384 (4096 messages)

*Note: default sizeis 256 words (64 messages)

MONITOR DATA STACK SIZE 2,1,0: These three bits select the size of the Monitor Data Stack. This
stack isused in both the Word Monitor and Message Monitor modes. The default valuefor thesethreebits
islogic "000," which specifiesastack size of 65,536 words. TABLE 23illustratestheMT Data Stack Sizes.
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TABLE 23. MT DATA STACK SIZE

BIT 10 BIT9 BIT 8 MONITOR DATA STACK
MT DATA STACK | MT DATA STACK | MT DATA STACK SIZE

SIZE2 SIZE1 SIZEO (WORDS)

0 0 0 65,536 (default)

0 0 1 32,768

0 1 0 16,384

0 1 1 8,192

1 0 0 4,096

1 0 1 2,048

1 1 0 1,024

1 1 1 512

ILLEGALIZATION DISABLED: For RT mode. If thisbitisprogrammed tologic"0," the ACE'sinternd
RT Command illegalization featureisenabled. That is, shared RAM address|ocations 0300 to 03FF (hex)
arededicated to theillegalization function. If thisbitisprogrammedtologic"1," theillegalization function
isdisabled. In this configuration, addresses 0300 through O3FF may be used for the storage of Stack or
message data. Thisbit has no effect for BC or MT modes.

OVERRIDE MODE CODE T/R* BIT ERROR: For RT mode. If thisbit is programmed to logic "0," a
mode code Command Word with aT/R* bit of logic"0" and an M SB of the mode codefield of "0" (receive
mode codes 0 to 15) is considered an undefined Command Word. In this configuration, the ACE RT will
not respond to such acommand and the ACE RT'sMessage Error bit will be set. If thisbitisprogrammedto
logic"1," amode code Command Word withaT/R* bit of 0 and an M SB of the mode codefield of Owill be
considered adefined (reserved) mode Command Word. Inthisconfiguration, the ACE will respond to such
acommand and the Message Error bit will not become set.

ALTERNATE RT STATUSWORD ENABLED: For RT mode. If thishitisprogrammedtologic"0," only
the Dynamic Bus Control Acceptance, Busy, Service Request, Subsystem Flag, and Terminal Flag RT Status
Word bitsare under control of the host processor, viabits 11 through 7 of Configuration Register #1. If this
bitisprogrammedtologic"1," all 11 RT Status Word bits are under control of the host processor, viabits
11 through 1 of Configuration Register #1.

ILLEGAL RECEIVE TRANSFER DISABLE: If thishitisprogrammedtologic"0" (default) and the ACE
receives areceive command that hasbeenillegalized, the ACEWILL storethereceived DataWordsto the
shared RAM. If thishitisprogrammedto logic "1" and the ACE receives areceive command that has been
illegalized, the ACEWILL NOT store the received Data Words to the shared RAM.
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BUSY RECEIVE TRANSFER DISABLE: If thishit is programmed to logic "0" (default), and the host
processor has programmed BUSY* (bit 10 of Configuration Register #1 is logic "0") or the particular
Command Word (broadcast, T/R* bit, subaddress) has been programmed to be busy by means of the Busy
lookup table and the ACE RT receives areceive command, the ACE will respond with its Status Word with
the BUSY bit set and

If this bit is programmed to logic "1," the host processor has programmed BUSY* to logic "0" or the
particular Command Word (broadcast, T/R* bit, subaddress) has been programmed to be busy by means of
the Busy lookup table and the A CE receives areceive command, the ACE will respond with its StatusWord
with the BUSY bit set and WILL NOT store the received Data Words to the shared RAM.

RTFAIL*/RTFLAG* WRAP ENABLE: Affects RT mode only. If this bit is programmed to logic "0"
(default), the RTFLAG Statushbit iscontrolled entirely by the host processor, via Configuration Register #1.
If this bit is programmed to logic "1," the Terminal Flag Status Word bit will also become set if either a
transmitter timeout (668 ps) condition had occurred or the ACE RT had failed its loopback test for the
previous nonbroadcast message. Theloopback test isperformed on all nonbroadcast messages processed by
the ACERT. Thereceived version of al transmitted wordsis checked for validity (sync and data encoding,
bit count, parity) and correct sync type. In addition, a 16-bit comparison is performed on the received
version of the last word transmitted by the ACE RT. If any of these checks or comparisons do not verify,
the loopback test is considered to have failed.

1553A MODE CODES ENABLED: Affects both RT and Message Monitor modes. If this bit is
programmed to logic "0" (default), the ACE considers both subaddresses 0 and 31 to be mode code
subaddresses. In this configuration, the ACE RT recognizes and responds to all MIL-STD-1553B mode
codes, including those with or without, DataWords. Inaddition, if thishitislogic"0," the ACE will decode
for the MIL-STD-1553B "Transmit Status" and " Transmit Last Command" mode codes and will not update
its internal RT Status Word Register as a result of these commands, with the exception of setting the
Message Error bit if the command isillegalized.

If thisbitis programmedto logic"1," the ACE RT or Message Monitor considers only subaddressOto bea
mode code subaddress. Subaddress 31 is treated as a standard nonmode code subaddress. In this
configuration, the ACE will consider valid and respond only to mode code commands containing no Data
Words. Inthisconfiguration, the ACE RT will consider all mode commandsfollowed by DataWordsto be
invalid and will not respond. Inaddition, if thisbitislogic"1," the ACE will not decodefor the MIL-STD-
1553B "Transmit Status' and "Transmit Last Command" mode codes. Asaresult, the internal RT Status
Word Register will be updated as aresult of these commands.

ENHANCED MODE CODE HANDLING: Affects RT mode. If thishitislogic"0" (default), thereisno
capability to request interruptsto indicate the reception of specific mode code commands. If thebitislogic
"0," mode code interrupts may be still enabled globally for transmit and/or receive mode codes, for
subaddresses 0 and/or 31. In addition, if ENHANCED MODE CODE HANDLING islogic "0," the Data
Words for individual mode codes are all mapped to the same address locations in the shared RAM, for
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transmit and receive (and broadcast-optionally separated) subaddresses 0 and 31. Two exceptionsinvolve
the Transmit Last Command and Transmit BIT Word mode codes, in which the Data Words are accessed
from interna registers.

If this bit is logic "1," there is capability to request interrupts to following the reception of messages
containing specific, individual mode commands. Interrupts may be enabled for selected mode codes, asa
function of broadcast/own address and the T/R* bit and mode code fiel ds of recel ved mode code messages.
Thisisimplemented by means of the mode code selective interrupt table, address |ocations 0108 through
010F in the shared RAM.

In addition, if ENHANCED MODE CODE HANDLING islogic"1," the DataWords for individual mode
codes are mapped as afunction of receive/transmit/broadcast and the lower four bits of the mode codefield
(bit 4 of the mode code field is assumed to be logic "1" for a mode code command with data). If
ENHANCED MODE CODEHANDLINGi slogic"1," addresslocations 0110 through 013F are dedicated to
the storage of Data Words for mode code messages.

If ENHANCED MODE CODE HANDLING islogic"0," the RT lookup table pointer to the (single word)
Data Word block will be stored in the third word of the RT message descriptor in the RT Command Stack
for mode code messages. If ENHANCED MODE CODE HANDLING is logic "1," the received or
transmitted Data W or d associated with amode code message, rather than the pointer, will be storedinthe
third location of the message descriptor in the stack. If ENHANCED MODE CODE HANDLING islogic
"1," there will be no word stored in the third word of the RT message descriptor for mode code messages
with no Data Word.

It should be noted that ENHANCED MODE CODE HANDLING has no effect on the Data Word
transmitted in response to a Transmit Last Command mode code. The Data Word in response to this
command, representing the previous Command Word received by the RT, is always accessed from an
internal register in the ACE and not from a RAM location.
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CONFIGURATION REGISTER #4 (Address XX10; RD/WR)

TABLE 24. CONFIGURATION REGISTER #4

BIT DESCRIPTION

15(MSB) [EXTERNAL BIT WORD ENABLE

14 INHIBIT BIT WORD IF BUSY

13 MODE COMMAND OVERRIDE BUSY

12 EXPANDED BC CONTROL WORD ENABLE
11 BROADCAST MASK ENABLED/XOR*

10 RETRY IF 1553A AND MESSAGE ERROR

RETRY IF STATUS SET

FIRST RETRY ALT/SAME* BUS

SECOND RETRY ALT/SAME* BUS

VALID IF MESSAGE ERROR BIT/NO DATA
VALID BUSY BIT/NO DATA

MONITOR TIME GAP OPTION

LATCH RT ADDRESS WITH CFG REG #5
TEST MODE 2

TEST MODE 1

O(LSB) | TEST MODEO

RNl |N]|0|©

Note: The ACE must be programmed for itsENHANCED mode (ENHANCED MODE ENABLED,
bit 15 of Configuration Register #3 must belogic" 1") PRIOR to being ableto activate any of
the functions enabled by Configuration Register #4.

EXTERNAL BIT WORD ENABLE: Affects RT only. If programmed to logic "0," the ACE RT will
respond to a Transmit BIT Word mode command with the contents of the ACE'sinterna BIT Word Register
asthe DataWord. If programmed to logic "1," the ACE will accessthe BIT Data Word from alocationin
the shared RAM. Inthe latter instance, the BIT Word must be written to RAM by the host processor.

Thelocation of the BIT Word RAM addressisasfollows: if ENHANCED MODE CODE HANDLING, hit
0 of Configuration Register #3, is programmed to logic "0," the BIT Word will be read from the location
referenced by the active area Lookup Table pointer for transmit subaddress 0 or 31. Inthisconfiguration, it
should be noted that the Data Word in responseto a Transmit vector word mode command will beread from
the same pair of address locations in which the external BIT Word isstored. If EXTERNAL BIT WORD
ENABLE and ENHANCED MODE CODE HANDLING areboth programmedto logic"1," the BIT Word
will be read from the fixed shared RAM address |ocation 0123.

INHIBIT BIT WORD TRANSMIT IF BUSY: Affects RT only. If programmed to logic "0" and either
BUSY* (bit 10 of Configuration Register #1) is programmed to logic "0," or if BUSY LOOKUP TABLE
(bit 13 of Configuration Register #2) islogic"1" and the respective bit(s) in the Busy lookup table (bit O of
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location 0242 and/or bit 15 of location 0243) is programmed to logic "1," the ACE will respond to a
Transmit BIT Word mode command withitsRT Status Word with the BUSY bit set, followed by itsinternal
or external Built-in-Test (BIT) Word. If INHIBIT BIT WORD TRANSMIT IF BUSY is progranmed to
logic"1" and BUSY* isprogrammedtologic"0" or the appropriate bit in the Busy lookup tableislogic"1,"
the ACE will respond with itsRT Status Word withthe BUSY bit set, but no DataWord (BIT Word) will be
transmitted.

MODE CODE OVERRIDE BUSY: Affects RT only. If programmed to logic "0" and BUSY* (bit 10 of
Configuration Register #1) is programmed to logic "0" or if BUSY LOOKUP TABLE (bit 13 of
Configuration Register #2) islogic "1" and the respective bit(s) in the Busy Lookup Table (bit O of location
0242 and/or bit 15 of location 0243) isprogrammed to logic"1," the ACE will transmit only its Status Word
withitsBUSY bit set. It will not transmit afollowing DataWord, in response to either a Transmit Vector
Word mode command or a Reserved transmit mode command with data (transmit mode codes 10110
through 11111).

If programmed tologic"1" and BUSY * isprogrammedtologic"0" or if BUSY LOOKUP TABLE (bit 13 of
Configuration Register #2) islogic "1" and the respective bit(s) in the Busy Lookup Table (bit O of location
0242 and/or bit 15 of location 0243) isprogrammed tologic "1," the ACE will transmit its Status Word with
its BUSY hit set, followed by a single Data Word, in response to either a Transmit VVector Word mode
command or a Reserved transmit mode command with data (transmit mode codes 10110 through 11111).

EXPANDED BC CONTROL WORD ENABLE: AffectsBC modeonly. If either ENHANCED MODE (bit
15 of Configuration Register #3) or EXPANDED BC CONTROL WORD ENABLE isprogrammedtologic
"0," the ACE BC Control Word defaultsto that of the previous generation hybrid, the BUS-61559. That is,
only bitsare 7, 6, 5, 2, 1, and O are active; in this configuration, the functions of the other bits cannot be
activated. If both ENHANCED MODE and EXPANDED BC CONTROL WORD ENABLE are
programmed to logic "1," then all 15 bits (bits 14 through 0) of the BC Control Word are enabled (may be
activated).

BROADCAST MASK ENABLED/XOR*: AffectsBC modeonly. Thisbit effectsthe operation of bit 5 of
the BC Control Word, MASK BROADCAST. If BROADCAST MASK ENABLED/XOR* islogic 0 and
the MASK BROADCAST bhit of the message's BC Control Word islogic "1," the expected value of the
Broadcast Command Received Status Word bit becomes "1," rather than "0." If BROADCAST MASK
ENA/XOR* isprogranmedtologic"1," the MASK BROADCAST bit of the BC Control Wordisused asa
mask bit, rather than performing an "X OR" operation with the Broadcast Received StatusWord bit. Inthis
instance, a Status Set condition arising from the Broadcast Command Recelved RT Status bit occurswhen
MASK BROADCAST islogic"0" and the Broadcast Command Recelved RT Status Word bitislogic"1."

RETRY IF 1553A AND MESSAGE ERROR: Thishit effectsthe operation of BC retries. If programmed
tologic"0," BC retrieswill result from the following conditions: no response timeout, format errorssuch as
incorrect Status Word address, invalid word, incorrect sync type, low and high word count.

If programmed to logic "1," the BC will aso retry as a result of any of the conditions listed above. In
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addition, a message will also be retried if the 1553A/1553B* bit of the BC Control Word (bit 3) is
programmed to logic "1" and the Message Error bit in the RT Status Word islogic "1."

RETRY IF STATUSSET: Thishit affectsthe operation of BC retries. If programmedtologic"0," theBC
will not retry amessage as aresult of one or more bits being set in an RT Status Word; the only exception
being that if RETRY IF 1553A AND MESSAGE ERROR (bit 10 of thisregister) islogic"1," a message
will beretried if the 1553A/1553B* bit of the BC Control Word (bit 3) isprogrammed to logic "1" and the
Message Error bit in the RT Status Word islogic "1."

If RETRY IF STATUS SET isprogrammed to logic "1," the BC will retry amessagein whichaSTATUS
SET condition was detected. A STATUS SET condition is defined as follows: If bit 12 of Configuration
Register #4, EXPANDED BC CONTROL WORD, isprogrammedtologic"0," STATUS SET encompasses
all 8 of the nonreserved Status Word bits. The expected value for the 8 nonreserved Status Word bitsis
LOGIC"0," with one exception: If bit 11 of Configuration Register #4, BROADCAST MASK ENA/XOR*,
islogic 0 andthe MASK BROADCAST hit of the message's BC Control Word isLOGIC "1," the expected
value of the Broadcast Command Received bit becomes 1, rather than 0. If BROADCAST MASK
ENA/XOR* isprogranmedtologic"1," the MASK BROADCAST bit of the BC Control Wordisused asa
mask bit, rather than performing an "X OR" operation with the Broadcast Received Status Word bit; inthis
instance, a Status Set condition arising from the Broadcast Command Recelved RT Status bit occurswhen
the MASK BROADCAST BC Control Word bit islogic "0" and the Broadcast Command Recelved RT
Status Word bit islogic "1."

If EXPANDED BC CONTROL WORD isprogrammedtologic"1," aSTATUS SET condition isdefined
such that the only bitsthat canresultinaSTATUS SET condition are those for which the corresponding bits
in the message's BC Control Word have been programmed to logic "0."

FIRST RETRY, SECOND RETRY ALT/SAME* BUS: Thesetwo bits effect the operation of BC retries.
Bit 8 selects the bus on which the first message retry (following the failed initial message) will take place.
If bit 8islogic "0," thefirst retry will take place on the same bus as the original message. If bit 8 islogic
"1," thefirst retry will take place on the alternate bus from where the message was originally transmitted.

Similarly, bit 7 selects the bus for the second retry attempt. A second retry will be attempted only if
DOUBLE/SINGLE* RETRY, bit 3 of Configuration Register #1, has been programmed to logic "1." The
second retry only takes place after afirst retry hasfailed. If bit 7islogic"0," the second retry takes place on
the same bus as the original message. If bit 7islogic"1," the second retry will take place on the alternate
bus from where the message was originally transmitted.

VALID IF MESSAGE ERROR BIT/NO DATA: This bit affects the BC validation criteria for RT
responses. When this bit is programmed to logic "0," if an RT responds to a transmit command with the
Message Error bit setinits StatusWord, the responseis considered valid only if the StatusWord isfollowed
by the requested number of Data Words. In this scenario, a response of Status Word only with Message
Error bit set, followed by no Data Words is considered to be aformat error.
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If programmed to logic"1," an RT responseto atransmit command of Status Word with the Message Error
bit set followed by the requested number of DataWordsis considered avalid response. In addition, inthis
mode, a response of Status Word with the Message Error bit set followed by no Data Words is aso
considered avalid response, rather than aformat error.

VALID BUSY BIT/NODATA: Thishit effectsthe BC validation criteriafor RT responses. When thisbit
is programmed to logic "0," if an RT responds to a transmit command with the BUSY bit set in its Status
Word, theresponseisconsidered valid only if the StatusWord isfollowed by the requested number of Data
Words. Inthisscenario, aresponse of StatusWord only withthe BUSY bit set, followed by no DataWords
is considered to be aformat error.

If programmed to logic "1," an RT response to atransmit command of Status Word with the BUSY bit set
followed by the requested number of Data Words is considered a valid response. In addition, in this
configuration, a response of Status Word with the BUSY bit set followed by no Data Words is aso
considered avalid response, rather than aformat error.

MONITOR TAG GAP OPTION: This bit affects the operation of the Monitor Identification Word in the
Word Monitor mode. Specifically, it affectsthe operation of the CONTIGUOUS DATA/GAP* bit, the 8-bit
GAP TIME field, and the MODE CODE* bit. If programmed to logic "0" and aword is received on the
aternate bus from the previous command, the CONTIGUOUS DATA/GAP* bit will belogic"0" (even if
the time frame of the current word overlapped that of the previous word) and the GAP TIME field will
assume avalue of 20 usgreater than the actual time gap (if any) between the end of the previous word on
the aternate bus and the start of the current word on the current bus. The operation of the MODE CODE* hit
in the tag word will remain unchanged from the previous AIM-HY and AIM-HY'ER components, iealogic
1 indicates that the word is not a mode code while alogic 0 indicates that the word is a mode command.

If programmed to logic "1" and aword isreceived on the alternate bus from the previous command within a
time frame overlapping that of the previous word, the CONTIGUOUS DATA/GAP* bit will belogic "1"
andthe GAP TIME field will assumeavaueof 0. If thereisagap in time between the end of the previous
word on the alternate bus and the start of the current word on the same bus, CONTIGUOUS DATA/GAP*
will assume a value of logic "0" and the 8-bit GAP TIME field will reflect the correct time between the
previous and current words. It will not be offset (high) by 20 ps.

In addition, in thismode (bit programmed tologic"1"), the MODE CODE* bit in the monitor tag word will
change function to signify the occurance of a Hand Shake failure. A hand shake failure occurs in the
transparent mode when an external arbitration circuit withholds the data transfer grant signal beyond the
specified timeout period. When atimeout occurs, the monitored 1553 word and tag word will belost and the
ACE will set theMODE CODE* bit inthetag word of the NEXT monitored word to indicate that atimeout
occurred and aword waslost. Notethat thisfeatureisnot implemented in some versions of the ACE family.

LATCH RT ADDRESS WITH CONFIG REGISTER 5: This bit is used to alow the host processor to
update RT Addressby writing to Configuration Register #5. A logic"0" inthisbit locksthe RT Address(ie.
writing to Configuration Register #5 has no effect on the value of the RT address). A logic "1" in this bit
unlocksthe RT Address, allowing the host processor to update the RT address by writing to Configuration
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Register #5. Following Power-up Reset or adevicereset in the Status/Control Register, the RT addresswill
revert to adefault value of all zeros (RT Address"00000", with aparity error). Notethat asoftwareresetin
the Start/Reset Register has no effect on the value of the RT address.

It should also be noted that in ENHANCED mode, the current latched values of the ACE'sRT Addressand
RT Address parity may always be read from bits 5 through O of Configuration Register #5.

(NOTE: Onlythe BU-61586 ACE (BU-65528M X) is capable of RT Addresslatching; the BU-61585 ACE
(BU-65527) only operatesin the hardwired RT Address Mode).

TEST MODE 2, 1, 0: Used for test purposes only. Must be programmed to logic "000" for normal
operation.
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CONFIGURATION REGISTER #5 (Address XX11; RD/WR)

TABLE 25. CONFIGURATION REGISTER #5

BIT DESCRIPTION

15(MSB) |12 MHZ CLOCK SELECT

14 SINGLE-ENDED SELECT

13 EXTERNAL TX INHIBIT A

12 EXTERNAL TX INHIBIT B

11 EXPANDED CROSSING ENABLED
10 RESPONSE TIMEOUT SELECT 1

RESPONSE TIMEOUT SELECT 0
GAP CHECK ENABLED
BROADCAST DISABLED

RT ADDR LATCH/TRANSPARENT*
RT ADDRESS 4

RT ADDRESS 3

RT ADDRESS 2

RT ADDRESS 1

RT ADDRESS 0

0(LSB) RT ADDRESS PARITY

RN~ |N]|0]|©

NOTE: The ACE must be programmed for its ENHANCED mode (ENHANCED MODE
ENABLED, bit 15 of Configuration Register #3 must belogic "1") PRIOR to being ableto
activate any of the functions enabled by Configuration Register #5.

CLOCK 12/16* SELECT (Read/Write): Thedefault for CLOCK 12/16* SELECT islogic"0," enabling 16
MHz operation. Thisbit must not be set toalogic™1".

SINGLE-ENDED SELECT : Thishit isinternally connected to logic "1".

EXTERNAL TX_A INHIBIT (Read Only): Thishit isinternally connected to logic "0".

EXTERNAL TX B INHIBIT (Read Only): Thishit isinternally connected to logic "0".

EXPANDED ZERO-CROSSING ENABLED (Read/Write): Thisbit selectsthe sampling frequency of the
ACE Manchester |1 decoders. If programmed to logic "0," the decoders sample using asingle edge of the
CLOCK input. That is, the decoder sampling frequency is either 16 MHz or 12 MHz. If programmed to
logic "1," the decoders sample using both edges of the clock input. In this case, the decoder sampling
frequency doubles to either 24 MHz or 32 MHZ. The higher sampling frequency provides improved
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tolerance (about 30 to 40 ns) to input zero crossing distortion. It should be noted, however, that if the
expanded zero-crossing option is used, a tighter tolerance is required for the ACE's CLOCK input. The
required duty cyclerangefor the CLOCK input isapproximately 33% to 67% if the expanded zero-crossing
option is not used, and approximately 40% to 60% if expanded zero-crossing is used.

RESPONSE TIMEOUT SELECT 1, 0 (Read/Write): These two bits are used to select the value of the
ACE's response timeout timer. This timer is used in BC mode, for RT mode (for messages in which the
ACE is the receiving RT in an RT-to-RT transfer), and in the Message Monitor mode. The four
programmabl e choices (approximate timeout values) are shown in TABLE 26.

TABLE 26. RESPONSE TIMEOUT SELECT

BIT 10 BIT9 RESPONSE TIMEOUT
RESPONSE TIMEOUT RESPONSE TIMEOUT TIME VALUE (us)
SELECT 1 SELECT O
0 0 18.5*
0 1 225
1 0 50.5
1 1 130

*Note: default value for non-ENHANCED modeis 18.5 us

GAP CHECK ENABLED (Read/Write): If programmed to logic "0," the ACE does not check for a
minimum of dead bus time prior the start of transmission by another termina on the 1553 bus. If
programmed to logic "1," the ACE does verify for a minimum of 2 ps of dead bus time prior to the
transmission by an external BC or RT on the 1553 bus. If this minimum gap timeisviolated, the ACE will
determine that the BC Command Word or the RT Response (Status Word) isinvalid, representing amessage
format error.

BROADCAST DISABLED (Read/Write): Applicable to RT and Monitor modes. If the BROADCAST
DISABLED bitisprogrammedtologic"0," the ACE will recognize RT Address 31 asthe broadcast address.
Inthis configuration, RT Address 31 cannot be used asthe ACE'sdiscrete RT Address. If BROADCAST
DISABLED is programmed to logic "1," the ACE will not recognize RT Address 31 as the broadcast
address. Inthisinstance, RT Address 31 may be used as adiscrete RT address.

It should be noted that for the BU-65620 digital monolithic, the value of BROADCAST DISABLED is
affected by theinput signal BRO_ENA. If BRO_ENA isconnected to logic"0," broadcast isdisabled. In
thiscase, BROADCAST DISABLED will alwaysreturnlogic"1" whenread. If BRO_ENA isconnected to
logic "1," enabling broadcast for the BU-65620 is software programmable, as described in the preceding
paragraph. For BU-65170, BU-61580, BU-61585 and BU-61590, the use of broadcast is always software
programmable, as described above.
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In Word Monitor mode, bit 5 of the Monitor Identification Word, BROADCAST*, will ALWAY Sreturn
logic "1" (even for a Command Word to RT Address 31) if BROADCAST DISABLED has been
programmed to logic "1."

RT ADDRESS LATCH/TRANSPARENT* (Read Only): Thisbitisinternally hardwired to logic "1".

RT ADDRESS 4-0 and RTADP (Read/Write): Thesesix bitsreturn the values of thefive RT Address bits
and the RT Address parity that are latched internally within the ACE. If the parity sum of the selected RT
addressisnot odd, the ACE will not recognize, and not respond to, a Command Word directed to the ACE's
discrete RT address. It will, however, receive messages to the broadcast address (address 31), unless
broadcast has been disabled.

If LATCH RT ADDRESS WITH CONFIG REG 5 (bit 3 of Configuration Register #4) is set to logic "0,"
writing to Configuration Register #5 has no effect on the value of the ACE's RT address and parity. If
LATCHRT ADDRESSWITH CONFIG REG 5isalogic"1," the Remote Terminal addresswill belatched
internally when the host processor performs awrite operation to Configuration Register #5.

It should be noted that in ENHANCED mode, the current value of the ACE'sRT Address (including parity)
may always be read from bits 5 through 0 of Configuration Register #5, for all versions of the ACE.

(NOTE: Onlythe BU-61586 ACE (BU-65528M X) is capable of RT Addresslatching; the BU-61585 ACE
(BU-65527) only operatesin the hardwired RT Address Mode).
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RT/MONITOR DATA STACK ADDRESS (Address XX12; RD/WR)

TABLE 27. RT/MONITOR DATA STACK ADDRESSREGISTER
BIT DESCRIPTION
15(MSB) [ RT/MONITOR DATA STACK ADDRESS 15

0O(LSB) RT/MONITOR DATA STACK ADDRESS 0

In RT mode, the pointer word read from the lookup table during the Start-of-Message (SOM) sequenceis
initially loaded into the Data Stack Address Register. The value of the register isthen incremented by one
(modulo the Data Stack size) after each successive Data Word accessed to/from the respective DataWord
table.

In the Word Monitor mode, the Monitor Data Stack Address contains the current value of the Data Stack

Pointer. Inthe Selective Message M onitor or combined RT/Monitor modes, thisregister containsthe current
value of the Monitor Data Stack Pointer.

BC FRAME TIME REMAINING (Address XX13; READ ONLY)

TABLE 28. BC FRAME TIME REMAINING REGISTER
BIT DESCRIPTION
15(MSB) BC FRAME TIME REMAINING 15

0(LSB) BC FRAME TIME REMAINING 0

The BC frame time is programmable in increments of 100 ps, up to 6.55 ms.
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BC MESSAGE TIME REMAINING (Address XX14; READ ONLY)

TABLE 29. BC MESSAGE TIME REMAINING REGISTER
BIT DESCRIPTION
15(MSB) [BC MESSAGE TIME REMAINING 15

0(LSB) BC MESSAGE TIME REMAINING 0

The BC Message Time Remaining has a resolution of 1 us/LSB. The maximum range on this timer is
65.535 ms.

BC FRAME TIME/RT LAST COMMAND/MT TRIGGER REGISTER (Address XX15; RD/WR)

TABLE 30. BC FRAME TIME/RT LAST COMMAND/MT
TRIGGER REGISTER
BIT DESCRIPTION
15(MSB) BIT 15
0(LSB) BITO

In BC mode, the BC frametime, used inthe BC AUTO-REPEAT mode, is programmable by means of this
register. The value of the BC FRAME TIME is programmable in increments of 100 us/LSB, up to a
maximum of 6.55 seconds.

In RT mode, thisregister stores the Command Word for the current or |ast message processed by the ACE
RT. Thisregister isupdated at the beginning of each message processed by the ACE RT.

In the Word Monitor mode, this register stores the contents of the Monitor Trigger Word. Thisword must
be supplied by the host processor. When the ACE Word Monitor ison-line, it comparesthe contents of this
register to all valid, received Command Words. The Monitor Trigger mechanism may be used to start the
Word Monitor, stop the Word Monitor, or generateinterrupt requests. Thetrigger featureisNOT applicable
for the Message Monitor and RT/Message Monitor modes.
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RT STATUSWORD REGISTER (Address XX16; READ ONLY)

TABLE 31. RT STATUSWORD REGISTER

(Shown for MIL-STD-1553B Status Word)

BIT

DESCRIPTION

15(MSB)

LOGIC“0”

14

LoaGIc“0o”

13

LOGIC 0"

12

LoaGICc“0”

11

LOGIC 0"

=
o

MESSAGE ERROR

INSTRUMENTATION

SERVICE REQUEST

RESERVED

RESERVED

RESERVED

BROADCAST COMMAND RECEIVED

BUSY

SUBSYSTEM FLAG

RINfW|A~|lOI|O|N]|0|©

DYNAMIC BUS CONTROL ACCEPT

0(LSB)

TERMINAL FLAG

RT BIT WORD REGISTER (Address XX17; READ ONLY)

TABLE 32. RT BIT WORD REGISTER

BIT

DESCRIPTION

15(MSB)

TRANSMITTER TIMEOUT

14

LOOP TEST FAILURE B

13

LOOP TEST FAILURE A

12

HANDSHAKE FAILURE

11

TRANSMITTER SHUTDOWN B

=
o

TRANSMITTER SHUTDOWN A

TERMINAL FLAG INHIBITED

CHANNEL B/A*

HIGH WORD COUNT

LOW WORD COUNT

INCORRECT SYNC RECEIVED

PARITY/MANCHESTER ERROR RECEIVED

RT-RT GAP/SYNC/ADDRESS ERROR

RT-RT NO RESPONSE ERROR

RIN[WlA~|lO|O|N|0|©

RT-RT 2ND COMMAND WORD ERROR

0(LSB)

COMMAND WORD CONTENTS ERROR
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BLOCK STATUSWORD

TheBlock StatusWord isstored in thefirst location of the Message Block descriptor inthe Command Stack
for BC, RT, Selective Monitor, and RT/Selective Monitor modes. There are two Command Stacks
maintained for the RT/Sel ective Monitor mode: onefor the RT, onefor the Monitor. Thereisno Command
Stack intheWord Monitor mode. For all modes except Word Monitor, the Block Status Word isupdated by
the ACE's 1553 memory management logic both at the beginning and at the end of the respective message.
It containsinformation relating to whether the messageisin progress or has been compl eted, what channdl it

was processed on, and whether or not there were any errors in the message.

TABLE 33. BC MODE BLOCK STATUS WORD
BIT DESCRIPTION
15(MSB) EOM
14 SOM
13 CHANNEL B/A*
12 ERROR FLAG
11 STATUSSET
10 FORMAT ERROR
9 NO RESPONSE TIMEOUT
8 LOOP TEST FAIL
7 MASKED STATUS SET
6 RETRY COUNT 1
5 RETRY COUNT 0
4 GOOD DATA BLOCK TRANSFER
3 WRONG STATUS ADDRESS/NO GAP
2 WORD COUNT ERROR
1 INCORRECT SYNC TYPE
0(LSB) INVALID WORD

Note: In BC mode, if amessageisretried, the bits of the Block Status Word reflect the result of the latest

message retry.
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TABLE 34. RT MODE BLOCK STATUSWORD

BIT DESCRIPTION
15(MSB) | EOM

14 SOM

13 CHANNEL B/A*

12 ERROR FLAG

11 RT-RT FORMAT ERROR

=Y
o

FORMAT ERROR

NO RESPONSE TIMEOUT

LOOP TEST FAIL

CIRCULAR BUFFER ROLLOVER
ILLEGAL COMMAND WORD

WORD COUNT ERROR

INCORRECT DATA SYNC

INVALID WORD

RT-RT GAP/SYNCH/ADDRESS ERROR
RT-RT 2ND COMMAND ERROR
0O(LSB) COMMAND WORD CONTENTS ERROR

RPIN[W|A_~|OI|O|N|0]|©

TABLE 35. MESSAGE MONITOR MODE BLOCK

STATUS WORD
BIT DESCRIPTION
15(MSB) | EOM

14 SOM

13 CHANNEL B/A*

12 ERROR FLAG

11 RT-RT TRANSFER

=Y
o

FORMAT ERROR

NO RESPONSE TIMEOUT

GOOD DATA BLOCK TRANSFER
DATA STACK ROLLOVER
RESERVED

WORD COUNT ERROR

INCORRECT DATA SYNC

INVALID WORD

RT-RT GAP/SYNCH/ADDRESS ERROR
RT-RT 2ND COMMAND ERROR
0O(LSB) COMMAND WORD CONTENTS ERROR

RPIN[W|A_~|OI|O|N|0]|©
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BC OPERATION

The BC protocol of the ACE implements al MIL-STD-1553B message formats. Message format is
programmabl e on a message by message basisby means of individual BC Control Wordsand the T/R* hit of
the Command Word to be transmitted. In addition to message format, the BC Control Word allows bus
channel, self-test, retries, interrupts, and Status Word masking to be specified on an individual message
basis. The BC performsall error checking required by MIL-STD-1553B. Thisincludesvalidation of sync
type and encoding, Manchester 11 encoding, parity, bit count, word count, and StatusWord RT Addressfield.

RT responsetimeisverified to be lessthan the A CE's programmabl e response timeout value (17.5to0 19.5
us default).

BC MEMORY ORGANIZATION

TABLE 36 illustrates atypical memory map for the ACE bus controller. Notethat there are eight (8) fixed
memory locations within the BC memory map. For each of the two global "areas’ (A and B), these arethe
Stack Pointer and Message Counter, and the Initial Stack Pointer and Message Counter. The Stack Pointer
and Message Counter must be initialized by the host processor before starting single message frames. For
the frame auto-repeat mode, the Initial Stack Pointer and Initial M essage Count locationsmust beinitialized
by the CPU before initializing a repetitive frame of BC messages.

TABLE 36. TYPICAL NON-ENHANCED BC MEMORY MAP
(shown for 12K RAM, ENHANCED mode)

Word ADDRESS DESCRIPTION
0000-00FF Stack A
0100 Stack Pointer A (fixed location)
0101 Message Count A (fixed location)
0102 * Initial Stack Pointer A (Auto-Frame Repeat Mode)
0103 * Initial Message Count A (Auto-Frame Repeat Mode)
0104 Stack Pointer B (fixed location)
0105 Message Count B (fixed location)
0106 * Initial Stack Pointer B (Auto-Frame Repeat Mode)
0107 * Initial Message Count B (Auto-Frame Repeat Mode)
0108-012D Message Block 1
012E-0153 Message Block 2
OED6-0EFB Message Block 94
OEFC-0EFF Not Used
OFOO-OFFF Stack B
1000-1025 Message Block 95
1026-104B Message Block 96
1DCE-1DF3 Message Block 188

* Note: Used only in the ENHANCED BC mode with Frame Auto-Repeat enabled.
Theuser isfreeto locate the BC stack and BC message bl ocks anywhere within the ACE's 64K word (4K or
12K internal) address space.
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256-Word Boundaries

It should be noted that the BC (aswell as RT) stack areaof RAM will roll over at the boundary inthe ACE
shared RAM address space as specified by bits 14 and 13 of Configuration Register #3 (default is 256
words). The BC/RT Stack sizeis programmable with choices of 256 words (64 messages), 512, 1024, and
2048 words (512 messages). Thedefault is 256 words (64 messages). That is, thevalue of the Stack Pointer
will increment from XXFF to XX 00, not to (XX+1)00. If bit 10 of Configuration Register #2, 256-WORD
BOUNDARY DISABLE, islogic 0, the 256-word boundarieswill aso be enforced for BC message blocks.

However, if 256-WORD BOUNDARY DISABLE isprogranmedtologic"1," the addressfor BC message
blocks will not roll over at 256-word boundaries. This allows for more efficient allocation of the shared
RAM address space for storing BC message blocks.

For BC mode, it is strongly recommended that 256-WORD BOUNDARY DISABLE be
programmed to logic " 1."

For simplicity of illustration, the maximum message size is alocated for each BC message block in the
typica BC memory map of TABLE 36. Note, that the maximum size of a BC message block is 38 words,
for an RT-to-RT transfer of 32 Data Words (Control + 2 Commands + Loopback + 2 Status Words + 32
DataWords). Thisrequiresthat 256-word boundaries are disabled.

Active Areas Double Buffering

The Active Area facility provides a global mechanism for dividing the shared RAM into "active" and
"nonactive" areas. At any point intime, only the various data structureswithinthe"active" areaare accessed
by theinternal 1553 memory management logic. It should be noted, however, that at any pointintime, both
the" active" and " nonactive" areas are accessible by the host processor.

It should be noted that if the host CPU changes the active area while a BC frame is being processed (by

toggling bit 13 of Configuration Register #1), the active areawill NOT actually switch until the current
BC frame has been completed.
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PROGRAMMING OF BC MESSAGE FRAMES

BC Memory Management

An overview of the ACE memory management scheme for BC modeisillustrated in FIGURE 7. The BC
may be programmed to transmit multimessage frames of up to 512 unique messages. The number of
messages to be processed is programmable by means of the fixed Message Count location in the shared
RAM. In addition, the host processor must initialize a second fixed location as the Stack Pointer. This
RAM location contains apointer that references the four-word message block descriptor (inthe Stack areaof
shared RAM) for each messageto be processed. Each messageresidesin adesi gnated message block areaof
the shared RAM. The starting location for each message block is specified by apointer that is stored inthe
fourth location of the block descriptor for the respective message. This pointer must be loaded by the host

processor before the message is processed. The first word of each BC message block is the BC Control

Word.
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Note: Initial Stack Pointersand Initial Message Counters are only used in BC FRAME AUTO-REPEAT

Mode.

FIGURE 7. BC MEMORY MANAGEMENT

Referring to FIGURE 7, the CPU may select between global Area A and global AreaB by meansof bit 13 of
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Configuration Register #1. Inthefigure, itisassumed that Area A isdelineated by the nonshaded areaandis
the current "active" areg; it can be assumed that Area B isthe "nonactive" (shaded) area.

The ACE'sglobal double buffering feature providesarelatively simple-minded mechanism for ensuring data
consistency. The host processor designates the current active area by means of bit 13 of Configuration
Register #1 (ACTIVE AREA B/A*). A common practiceisfor the host CPU to accessthe"nonactive' area,
while allowing the ACE's 1553 protocol logic to accessthe "active" area. After the current message frame
has been completed for the current "active" area, the host should switch ("ping-pong") the "active" and
"nonactive" areas by means of ACTIVE AREA B/A*.

The use of the ACE's global double buffering feature eliminates the possibility of data inconsistency by
precluding the possibility that the BC will transmit or that the CPU will read amixture of old and new Data
Wordsfor any particular message. In addition, thistechnique eliminatesthe possibility of acontended CPU
access to the ACE's shared RAM.

A variation on the global buffering scheme is the use of "multiple buffering.” That is, instead of using the
ACE's ACTIVE AREA B/A* feature, it is possible to program sever al message frame scenarios. Thisis
done by positioning a number of descriptor stacks at different areas within the ACE shared RAM address
space. In turn, the pointer words for the individual message block descriptors in the stacks can reference
message bl ocks anywhere within the address space. When one message frame has been compl eted, the host
processor need only re-assign the values of the Stack Pointer and M essage Counter to initiate processing of
the next BC message frame.

To process a single message frame, the "active area’ stack pointer and message count locations must be
initialized by the host CPU before processing each individual message frame. For the frame auto-repeat
mode, the valuesfor theinitial stack pointer and initial message counter locations must beinitialized. The
initial pointer and counter need beinitialized only once, prior to the processing of the first message frame.

At any point intime, the stack pointer pointsto thefirst word of the block descriptor for the current message.

Asillustrated in FIGURE 7, there are four wordsin the descriptor stack for each BC message. Thefirst two
locations are reserved for the Block Status Word and Time Tag Word. These two words are written by the
ACE'sBC protocol logic at the beginning and end of each message processed. The BC Block Status Word
contains bits relating to message status and completion, validity, and bus channel. The time tag word
reflects the contents of the ACE's Time Tag Register at the beginning (and end) of amessage. Thetimetag
register has a programmable resolution of 2 to 64 us/LSB, in even powers of two. The Time Tag counter
may also be clocked from an external oscillator.

The second two locations within the BC block descriptor must be loaded by the host processor. The
Message Gap Time Word is accessed if the ACE isin ENHANCED MODE (bit 15 of Configuration
Register #3 is programmed to logic "1") and MESSAGE GAP TIME ENABLED (bit 15 of Configuration
Register #1) is programmed to logic "1." The Message Gap Time Word specifies the time from the
beginning of the current message to the beginning of the subsequent message. Reference FIGURE 9.
Theresolution of the message Gap is1 us/LSB. The Message Block Address provides apointer to thefirst
word of the message block (the BC Control Word) for the respective message. The value of the active area
Stack Pointer isincremented by four following each message processed by the ACE BC.
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The message count (or initial message count) location must beinitialized by the CPU to correspond to the
ones complement of the number of messages to be processed in a message frame. For example, if a
message frame contains one (1) message, the (Initial) Message Counter |ocation should be loaded with a
value of FFFE. Thevalue of the (Initial) Message Counter isincremented by one at the end of each message
processed.

Asillustrated in FIGURE 8, the BC Control Word isthefirst word (word number "0") within theindividual
BC message block. The BC Control Word is not transmitted on the 1553 bus. FIGURE 8 illustrates the
message block structures for all of the possible BC message formats. The words to be transmitted and
received are in the order they appear in the BC message blocks. The BC Control Word is the principal
control entity for individual BC messages. Thebitsinthe BC Control Word containinformation relating to
the message format, bus channel, interrupt enabling, 1553A vs. 1553B error handling, off-line self-test,
retries, and Status Word bit masking.

If ENHANCED BC MODE isenabled (the ACE isprogrammed for ENHANCED MODE and EXPANDED
BC CONTROL WORD ENABLED, bit 12 of Configuration Register #4, isprogrammed tologic"1"), then
all 15 bits (bit 15is"NOT USED") of the BC Control Word are used. If ENHANCED BC MODE islogic
"0," then only bits 7,6,5,2,1, and 0 are used. Thisincludesthe 7 Status Mask hits.

The STATUS SET bitsdesignate various RT Status Word bits aseither "care” (if logic "0") or "don't care”
(if logic "1"). If one or more of the designated "care" bits are set to logic "1" in aresponding RT's Status
Word, then item (1), and possibly items (2), (3), and (4) below will occur:

Q) The STATUS SET hit (bit 11) of the BC Block Status Word will belogic "1."

2 If STATUSSET, bit 1 of the Interrupt Mask Registerislogic"1," aninterrupt request will be
issued.

3 If STATUS SET, bit 1 of the Interrupt Mask Register is logic "1" or ENHANCED
INTERRUPTS, bit 15 of Configuration Register #2islogic"1," then STATUS SET, bit 1 of
the INTERRUPT STATUS REGISTER, will belogic"1."

4 If RETRY ENABLED (bit 4 of Configuration Register #1) and RETRY IF STATUS SET
(bit 9 of Configuration Register #4) and RETRY ENABLED (bit 8 of the BC Control Word)
areall logic"1," the message will be retried.

The host CPU must write the (first) Command Word in the next |ocation after the BC Control Word. After
thisword, apossible second Command Word (for RT-to-RT transfers), and DataWordsto betransmitted by
the BC need to be loaded by the host. In the subsequent addresses, locations must be reserved for the
Loopback Word and received Status and Data Words.
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M essage Block Formats

In BC mode, the ACE supportsall MIL-STD-1553B message formats. For each 1553B messageformat, the
ACE requires a specific sequence of words within the BC Message Block. Thisincludeslocationsfor the
Control, Command, and (transmitted) Data Words that are loaded by the host processor to be read from
RAM by the BC protocol logic. In addition, subsequent contiguous|ocations must be all ocated for storage of
received Loopback, RT Status, and Data Words. TABLE 37 illustrates the bit mapping of the command
word and TABLE 38 illustrates the bit mappings for the status word (for more information on 1553
command and status words refer to DDC's MIL-STD-1553 Designer's Guide). FIGURE 8 illustrates the
organization of the BC message blocksfor the various MIL-STD-1553B message formats. Notethat for all
of the message formats, the BC Control Word islocated in the first location of the message block.

TABLE 37. MIL-STD-1553 COMMAND WORD
BIT DESCRIPTION
15(MSB) | REMOTE TERMINAL ADDRESSBIT 4

11 REMOTE TERMINAL ADDRESSBIT 0

10 TRANSMIT/RECEIVE*

9 SUBADDRESS/MODE CODE BIT 4

6 SUBADDRESS/MODE CODEBIT 0

5 DATA WORD COUNT/MODE CODE BIT 4

0(LSB) DATA WORD COUNT/MODE CODE BIT O

TABLE 38. MIL-STD-1553B STATUSWORD
BIT DESCRIPTION

15(MSB) | REMOTE TERMINAL ADDRESSBIT 4
14 REMOTE TERMINAL ADDRESSBIT 3
13 REMOTE TERMINAL ADDRESSBIT 2
12 REMOTE TERMINAL ADDRESSBIT 1
REMOTE TERMINAL ADDRESSBIT 0
MESSAGE ERROR
INSTRUMENTATION

SERVICE REQUEST

RESERVED

RESERVED

RESERVED

BROADCAST COMMAND RECEIVED
BUSY

SUBSYSTEM FLAG

DYNAMIC BUS CONTROL ACCEPTANCE
(LSB) TERMINAL FLAG

[
[

=
o

OIFR|IN|W|A~|OI|O|N|0]|©
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BC-to-RT Transfer
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FIGURE 8. BC MESSAGE BLOCK FORMATS
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RT-to-RT
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FIGURE 8. BC MESSAGE BLOCK FORMATS (cont.)
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FIGURE 8. BC MESSAGE BLOCK FORMATS (cont.)
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BC CONTROL WORD

For each of the BC Message Block formats, the first word in the block is the BC Control Word. The BC
Control Word is not transmitted on the 1553 bus. Instead, it contains bits that select the active bus and
message format, enable off-line self-test, and specify the "expected value' of the BROADCAST
COMMAND RECEIVED RT Status bit. The bit mapping and definitions of the BC Control Word are
illustrated in TABLE 39.

TABLE 39. BC CONTROL WORD REGISTER

BIT DESCRIPTION
15(MSB) | RESERVED

14 MESSAGE ERROR MASK (S10)

13 SERVICE REQUEST BIT MASK (S08)
12 SUBSYSBUSY BIT MASK (S03)

11 SUBSYSFLAG BIT MASK (S02)

10 TERMINAL FLAG BIT MASK (S00)

9 RESERVED BITS MASK

RETRY ENABLED

BUS CHANNEL A/B*

OFF LINE SELF TEST
MASK BROADCAST BIT
EOM INTERRUPT ENABLE
1553A/B SELECT

MODE CODE FORMAT
BROADCAST FORMAT

0(LSB) RT-TO-RT FORMAT

RINWw|A~|OI|O ||

Note: Bits 14-8, 4, and 3 are applicable only if ENHANCED MODE ENABLED, bit 15 of
Configuration Register #3, islogic"1" and EXPANDED BC CONTROL WORD ENABLE, bit 12
of Configuration Register #4, arelogic"1." If thesetwo conditionsare not met, the ACE BC utilizes
itsnonexpanded BC Control Word. The nonexpanded BC Control Word consistsof bits7, 6,5, 2,1,
and O only.

With the nonexpanded BC Control Word, a "Status Set" condition indicates either a non-matching RT
Addressfield or if ANY of the 8 non-Reserved RT Statusbitsare set. Anexceptionisthat for the Broadcast
Command Received bit, a" Status Set" condition will occur if the value of the Broadcast Command Received
bit in the RT Status Word is different than the value of the MASK BROADCAST hit.

When the expanded BC Control Word optionisused, a"Status Set" condition indicatesanon-matching RT
Addressfield or that one or more of the RT Status Word bits, in which therespective MASK bit(s) in the
BC Control Word hasbeen programmed tologic” 0," isset (logic"1") inthereceived RT StatusWord.
When the Expanded BC Control Word option is used, the value of received RT Status Word bitsfor which
the respective MASK bit is programmed for logic "1" becomes "don't care,” in terms of affecting a" Status
Set" condition.
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MESSAGE ERROR MASK: Applicableonly if ENHANCED MODE ENABLED, bit 15 of Configuration
Register #3, islogic "1" and EXPANDED BC CONTROL WORD ENABLE, hit 12 of Configuration
Register #4, islogic"1." If MESSAGE ERROR MASK islogic"0," aStatus Set condition will occur if the
Message Error bitislogic"1" inthereceived RT Status Word. If MESSAGE ERROR MASK islogic"1,"
the value of the Message Error bit in the received RT Status Word becomes "don't care,” in terms of
affecting the occurrence of a" Status Set" condition.

SERVICE REQUEST MASK: Applicableonly if ENHANCED MODE ENABLED, bit 15 of Configuration
Register #3, islogic "1" and EXPANDED BC CONTROL WORD ENABLE, hit 12 of Configuration
Register #4, islogic"1." If SERVICE REQUEST MASK islogic"0," aStatus Set conditionwill occur if the
Service Request bit islogic "1" in thereceived RT Status Word. If SERVICE REQUEST MASK islogic
"1," the value of the Service Request bit in the received RT Status Word becomes "don't care,” in terms of
affecting the occurrence of a" Status Set" condition.

BUSY MASK: Applicableonly if ENHANCED MODE ENABLED, bit 15 of Configuration Register #3, is
logic"1" and EXPANDED BC CONTROL WORD ENABLE, bit 12 of Configuration Register #4, islogic
"1." If BUSY MASK islogic"0," aStatus Set condition will occur if the Busy bitislogic"1" inthereceived
RT Status Word. If BUSY MASK islogic "1," the value of the Busy bit in the received RT Status Word
becomes "don't care,” in terms of affecting the occurrence of a"Status Set" condition.

SUBSYSTEM FLAG MASK: Applicableonly if ENHANCED MODE ENABLED, bit 15 of Configuration
Register #3, islogic "1" and EXPANDED BC CONTROL WORD ENABLE, hit 12 of Configuration
Register #4,islogic"1." If SUBSYSTEM FLAG MASK islogic"0," aStatus Set condition will occur if the
Subsystem Flag bit islogic "1" in the received RT Status Word. If SUBSYSTEM FLAG MASK islogic
"1," the value of the Subsystem Flag bit in the received RT Status Word becomes "don't care,” in terms of
affecting the occurrence of a" Status Set" condition.

TERMINAL FLAGMASK: Applicableonly if ENHANCED MODE ENABLED, hit 15 of Configuration
Register #3, islogic "1" and EXPANDED BC CONTROL WORD ENABLE, hit 12 of Configuration
Register #4, islogic "1." If TERMINAL FLAG MASK islogic"0," a Status Set condition will occur if the
Terminal Flag bitislogic "1" in the received RT Status Word. If TERMINAL FLAG MASK islogic"1,"
thevalueof the Terminal Flag bitinthereceived RT Status Word becomes"don't care," intermsof affecting
the occurrence of a"Status Set" condition.

RESERVED BITSMASK: Applicableonly if ENHANCED MODE ENABLED, bit 15 of Configuration
Register #3, islogic "1" and EXPANDED BC CONTROL WORD ENABLE, hit 12 of Configuration
Register #4, islogic"1." If RESERVED MASK islogic"0," a Status Set condition will occur if the one or
more of the 3 Reserved bitsarelogic"1" inthereceived RT StatusWord. If RESERVED BITSMASK is
logic"1," thevalue of the 3 Reserved bitsin thereceived RT Status Word becomes "don't care,” in terms of
affecting the occurrence of a" Status Set" condition.
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RETRY ENABLED: Applicableonlyif ENHANCED MODE ENABLED, hit 15 of Configuration Register
#3,islogic"1" and EXPANDED BC CONTROL WORD ENABLE, bit 12 of Configuration Register #4, is
logic"1." If RETRY ENABLED islogic"0," the message will not beretried. If RETRY ENABLED, bit4
of Configuration Register #1, islogic"1" and RETRY ENABLED islogic"1," amessagewill beretried as
the result of aresponse timeout or format error condition.

If RETRY ENABLED, bit 4 of Configuration Register #1, is logic "1" and RETRY IF 1553A AND
MESSAGE ERROR, bit 10 of Configuration Register #4 islogic"1" and 1553 A/B* SELECT, bit 3 of the
BC Control Word, islogic "1" and RETRY ENABLED islogic"1," the ACE BC will attempt a message
retry as the result of the Message Error bit being set in the RT Status Word.

If RETRY ENABLED, bit 4 of Configuration Register #1, islogic"1" and RETRY IF STATUSSET, bit9
of Configuration Register #4 islogic"1" and RETRY ENABLED islogic"1," the ACE BC will attempt a
message retry as the result of a "Status Set" condition in the received RT Status Word. A "Status Set"
condition indicates either anonmatching RT Addressfield or that one or more of the RT Status Word bits,
in which therespective M ASK bit(s) in theBC Control Word hasbeen programmed tologic" 0," isset
inthereceived RT StatusWord. When the expanded BC Control Word optionisused, thevaue of received
RT StatusWord bitsfor which the respective MASK bit isprogrammed for logic "1" becomes"don't care,”
in terms of affecting a " Status Set" condition.

The number of retry attemptsis specified by DOUBLE/SINGLE* RETRY, bit 3 of Configuration Register
#1: oneretry if DOUBLE/SINGLE* RETRY islogic"0," tworetriesif DOUBLE/SINGLE* RETRY islogic
"1." The channel selection (sameor aternate) for thefirst and second retry attemptsis specified by bits8 and
7 of Configuration Register #4.

BUS CHANNEL A/B*: Selectswhether the message will be processed on Channel A or Channel B. If the
bitislogic "1," the message will be processed on Channel A; if the bit islogic "0," the message will be
processed on Channel B.

OFF-LINE SELF-TEST: If thishitisset, it enables the off-line self-test for the respective message. Inan
off-line self-test message, the 1553 transmitter isinhibited; thereisno activity on theexternal 1553 bus. The
off-line self-test exercisesthedigital protocol portion of the ACE by routing the output of the Manchester |1
serial encoder directly to the decoder input of the selected bus channel. After the message has been
processed, the user can determine the success or failure of the off-line self-test by reading the Loopback
Word and the LOOP TEST FAIL bit of the Block Status Word.

MASK BROADCAST: If BROADCAST MASK ENABLED/XOR*, bit 11 of Configuration Register #4,
islogic "0" and MASK BROADCAST islogic "1," the "expected value" of the Broadcast Command
Received bit becomes 1, rather than 0. That is, a value of logic "0" (not logic "1") for the Broadcast
Command Received bit in the received RT Status Word will result in a"Status Set”" condition.

If ENHANCED MODE ENABLED, hit 15 of Configuration Register #3islogic"1" and EXPANDED BC
CONTROL WORD ENABLE, hit 12 of Configuration Register #4, islogic"1" and BROADCAST MASK
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ENA/XOR* (bit 11 of Configuration Register #4) is programmed to logic "1," MASK BROADCAST is
used asamask bit, rather than performing an"XOR" operation with the Broadcast Received Status Word hit.

Inthisinstance, a Status Set condition arising from the Broadcast Command Recelved RT Statusbit occurs
when MASK BROADCAST islogic"0" and the Broadcast Command Received RT StatusWord bitislogic
"1." If BROADCAST MASK ENABLED/XOR* islogic "1" and MASK BROADCAST islogic"1," the
value of the Broadcast Command Received bit in the received RT Status Word becomes "don't care” in
affecting a" Status Set" condition.

EOM INTERRUPT ENABLE: Applicable only if ENHANCED MODE ENABLED, bit 15 of
Configuration Register #3, is logic "1" and EXPANDED BC CONTROL WORD ENABLE, bit 12 of
Configuration Register #4, islogic "1." If RT/BC MESSAGE INTERRUPT, hit 4 of the Interrupt Mask
Register is set, setting EOM INTERRUPT ENABLE to logic "1" will result in an Interrupt Request at the
end of the current message.

1553 A/B* SELECT: Applicableonlyif ENHANCED MODE ENABLED, hit 15 of Configuration Register
#3,islogic"1" and EXPANDED BC CONTROL WORD ENABLE, bit 12 of Configuration Register #4, is
logic "1." If 1553 A/B* SELECT is programmed to logic "0," the ACE BC verifies the validity of the RT
response in accordance with MIL-STD-1553B. That is, it anticipatesthat an RT will respond to mode code
commandswithaT/R* bit of logic"1" and an M SB of the Mode Codefield (bit 4) of logic"1" with aStatus
Word followed by a single Data Word. In addition, for an anticipated "1553B" response, assuming that
RETRY IF STATUS SET, hit 9 of Configuration Register #4, islogic"0," the ACE BC will not attempt a
message retry as the result of the Message Error bit being set in the RT Status Word.

If 1553 A/B* SELECT isprogrammedto logic"1," the ACE BC verifiesthe validity of the RT responsein
accordancewith MIL-STD-1553A. That s, it anticipatesthat an RT will respond to mode code commands
withaT/R* bit of logic"1" and an M SB of the Mode Codefield (bit 4) of logic"1" with a StatusWord only
and no DataWord. Inaddition, if RETRY ENABLED, bit 4 of Configuration Register #1, islogic"1," and
RETRY IF 1553A AND MESSAGE ERROR, bit 10 of Configuration Register #4islogic"1," and RETRY
ENABLED, hit 8 of the BC Control Wordislogic"1," and 1553 A/B* SELECT islogic"1," the ACE BC
will attempt a message retry as the result of the Message Error bit being set in the RT Status Word.

MODE CODE, BROADCAST, RT-TO-RT: Selects MIL-STD-1553B message format as follows:

BIT 2 BIT 1 BIT O MESSAGE FORMAT
MODE CODE BROADCAST RT-TO-RT
0 0 0 BC-to-RT (if T/R* bit = 0) or RT-to-BC
(if T/R* bit = 1)

0 0 1 RT-to-RT

0 1 0 Broadcast

0 1 1 RT-to-RTs (Broadcast)

1 0 0 Mode Code

1 0 1 NOT USED
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1 1 0 Broadcast Mode Code
1 1 1 NOT USED

The next word in RAM after the BC Control Word isthe MIL-STD-1553B Command Word (for an RT-to-
RT or RT-to-Broadcast transfer, it is the first of two Command Words). Thisword is read by the 1553
protocol logic and transmitted on the 1553 bus. The (first) Command Word is possibly followed by asecond
Command Word or DataWordsto be read from RAM and transmitted. Thelocationin RAM after the last
transmitted word isreserved for the Loopback Word. Subsequent locationsin the shared RAM arereserved
for Status and possibly DataWords anticipated to be received from theresponding RT(s). Assuming that the
RT responds before a BC response timeout occurs, these word(s) are stored in the allocated locationsin the
shared RAM. If the Loopback test passes, and the RT responds before the BC Response Timer times out
with a "Correct” RT Status Word (correct RT address and the "expected value' for the lower 11 bits),
followed by the correct number of valid DataWords, the Block StatusWord will bewrittento indicate"End
of Message, No Errors' during the BC End-of-Message (EOM) sequence. Note that for an RT-to-RT
transfer, the ACE BC checks the Status Words from both the transmitting and receiving RTSs.

DESCRIPTOR STACK

The host processor may determine the status of individual messages by reading thefirst four locations of the
respective descriptor block. Thefirst location within the descriptor block containsthe Block Status Word.
In BC mode, the Block Status Word contains information relating to whether the messageisin progress or
has been completed, which bus channel it was transmitted on and whether there were any errors in the
message. The bit map and bit descriptions for the BC Block Status Word are indicated below.
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TABLE 40. BC MODE BLOCK STATUSWORD

BIT DESCRIPTION
15(MSB) | EOM

14 SOM

13 CHANNEL B/A*
12 ERROR FLAG

11 STATUSSET

10 FORMAT ERROR

NO RESPONSE TIMEOUT

LOOP TEST FAIL

MASKED STATUS SET

RETRY COUNT 1

RETRY COUNT 0

GOOD DATA BLOCK TRANSFER
WRONG STATUS ADDRESS/NO GAP
WORD COUNT ERROR

INCORRECT SYNC TYPE

0o(LSB) INVALID WORD

RIN[W|A|OI|O|N|0]|©

Note: If amessageisretried, the bits of the Block Status Word reflect the result of latest message
retry.

END-OF-MESSAGE (EOM): Set at the completion of a BC message, regardless of whether or not there
were any errorsin the message.

START-OF-MESSAGE (SOM): Set at the start of a BC message and cleared at the end of the message.

CHANNEL B/A*: Thisbit will below if the message was processed on Channel A or high if the message
was processed on Channel B.

ERROR FLAG: If thishitishigh and one or more of bits 10, 9, and/or 8 are high, thisindicates one or more
of the following errors occurred in the message: Format Error, Response Timeout and/or Loop Test Fail.

STATUS SET: If e, indicates that in one of the lower 11 bits the RT Status Word received from a
responding RT contained an unexpected bit value. The expected valuefor these 11 bitsisnormally zero (0),
with one exception: if ENHANCED MODE ENABLE (bit 15 of Configuration Register #3) islogic "0" or
BROADCAST MASK ENABLED/XOR* (hit 11 of Configuration Register #4) islogic"0" and the MASK
BROADCAST hit of the message's BC Control Word islogic "1," the expected value of the Broadcast
Command Received bit becomes 1, rather than 0. Thevalue of STATUS SET isnot affected by thevalues
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of the other mask bits (bits 14 through 9) of the message's BC Control Word.

FORMAT ERROR: If set, indicatesthat the received portion of amessage contained one or moreviolations
of the 1553 message validation criteria (sync, encoding, parity, bit count, word count, etc.), or the RT'sstatus
word received from aresponding RT contained an incorrect RT addressfield.

RESPONSE TIMEOUT: If set, indicatesthat an RT haseither not responded or hasresponded | ater than the
BC No Response Timeout time. The ACE'sNo Response Timeout Timeisdefined per MIL-STD-1553B as
the time from the midbit crossing of the parity bit to the midsync crossing of the RT Status Word. In the
non-ENHANCED mode (ENHANCED MODE ENABLED, bit 15 of Configuration Register #3, islogic
"0"), thevalue of the BC Response Timeoutis17.5t0 19.5 ps. If ENHANCED MODE ENABLED islogic
1, thevalue of the No Response Timeout valueis programmabl e from among the nominal values18.5, 22.5,
50.5, and 130 ps (x1 ps) by means of bits 10 and 9 of Configuration Register #5.

LOOPTEST FAIL: A loopback test is performed on the transmitted portion of every messagein BC mode.
A validity check is performed on the received version of every word transmitted by the ACE BC. In
addition, abit-by-bit comparison is performed on the last word transmitted by the BC for each message. If
either thereceived version of any transmitted word isinvalid (sync, encoding, bit count, and/or parity error)
and/or the received version of the last word transmitted by the ACE BC does not match the transmitted
version, the LOOP TEST FAIL bit will be set.

It should be noted that in thenon-ENHANCED mode (if ENHANCED M ODE ENABLED, bit 15 of
Configuration Register # 3, islogic " 0"), bits 7 through O will alwaysreturn logic" 1."

MASKED STATUSSET: Applicablefor ENHANCED Modeonly if ENHANCED MODE ENABLED (bit
15 of Configuration Register #3, programmed to logic "1") and EXPANDED BC CONTROL WORD
ENABLE (bit 12 of Configuration Register #4) isprogrammed tologic"1." It will beset if oneor both of the
following conditions occur: (1) If one (or more) of the Status Mask bits (14 through 9) in the BC Control
Wordislogic"0" and the corresponding bit(s) is(are) set (logic"1") inthereceived RT StatusWord. Inthe
case of the RESERVED BITSMASK (bit 9) set tologic "0," any or al of the 3 Reserved Status bits being
set will result in a MASKED STATUS SET condition; and/or (2) If BROADCAST MASK
ENABLED/XOR* (bit 11 of Configuration Register #4) islogic "1" and the MASK BROADCAST bit of
the message's BC Control Word islogic "0" and the BROADCAST COMMAND RECEIVED bit in the
received RT Status Word islogic "1." Refer to TABLE 43.

RETRY COUNT 1and RETRY COUNT 0: Applicablefor ENHANCED Modeonly (ENHANCED MODE
ENABLED, hit 15 of Configuration Register #3, progranmmed to logic "1") and EXPANDED BC
CONTROL WORD (bit 12 of Configuration Register #4) set tologic"1," and the RETRY ENABLED bit
(bit 4 of Configuration Register #1) is set to logic "1," and the RETRY ENABLED bit (bit 8) of the
respective BC Control Word is set to logic "1." Also affected by the RETRY, IF 1553A and MESSAGE
ERROR hit (bit 10) and RETRY IF STATUS SET hit (bit 9) of Configuration Register #4 and the 1553
A/B* SELECT bit (bit 3) of the BC Control Word. The number of times that a message is retried is
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delineated by these two bits as follows.

RETRY COUNT 1 (bit RETRY COUNT 0 (bit Number of Retries
6) 5)
0 0 0
0 1 1
1 0 2
1 1 N/A

GOOD DATA BLOCK TRANSFER: Applicable for ENHANCED Mode only (ENHANCED MODE
ENABLED, bit 15 of Configuration Register #3, settologic"1"). Settologic"1" following completion of a
valid (error-free) RT-to-BC transfer, RT-to-RT transfer, or transmit mode code with datamessage. Thishit
isset tologic "0" following an invalid message. GOOD DATA BLOCK TRANSFER isalwayslogic"0"
following aBC-to-RT transfer, amode code with data, or amode code without data. The Loop Test hasno
effect on GOOD DATA BLOCK TRANSFER.

WRONG STATUSADDRESS/NO GAP: Applicablefor ENHANCED Mode only (ENHANCED MODE
ENABLED, bhit 15 of Configuration Register #3, set to logic "1"). This bit is set if either or both of the
following occur: (1) The RT address field of a responding RT does not match the RT address in the
Command Word; and/or (2) If the GAP CHECK ENABLED bit (bit 8) of Configuration Register #5isset to
logic"1" and aresponding RT responds with aresponsetime of lessthan 4 s, per MIL-STD-1553B (mid-
parity bit to mid-sync); i.e., lessthan 2 pus dead time.

WORD COUNT ERROR: Applicablefor ENHANCED Modeonly (ENHANCED MODE ENABLED, bit
15 of Configuration Register #3, settologic"1"). Applicablefor an RT-to-BC transfer, RT-to-RT transfer,
or transmit mode code with data message. If set, indicatesthat aresponding RT did not transmit the correct
number of Data Words. Will always be logic "0" following a BC-to-RT transfer, receive mode code
message, or transmit mode code without data message.

INCORRECT SYNCTYPE: Applicablefor ENHANCED Mode only (ENHANCED MODE ENABLED,
bit 15 of Configuration Register #3, settologic"1"). If set, indicatesthat aresponding RT responded with a
Data sync in a Status Word and/or a Command/Status sync in a Data Word.

INVALID WORD: Applicable for ENHANCED Mode only (ENHANCED MODE ENABLED, bit 15 of
Configuration Register #3, settologic"1"). Indicatesan RT responded with one or more words containing
one or more of thefollowing error types: syncfield error, Manchester encoding error, parity error, and/or bit
count error.
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The second location of the BC Message Block Description containsthe Time Tag Word. The current value
of the internal Time Tag Register is written to the Time Tag Word during both the BC Start-of-Message
(SOM) and End-of-Message (EOM) transfer sequences.

Thethird location of the BC Message Block Descriptor isRESERVED innon-ENHANCED BC mode. This
location containsthe val ue of the programmed message gap timeif the ACEisin ENHANCED MODE and
MESSAGE GAP TIME ENABLED (bit #5 of Configuration Register #1) is programmed to logic "1."

The fourth location is used to store the MESSAGE BLOCK ADDRESS Word. The MESSAGE BLOCK
ADDRESS must be loaded by the host processor befor e the message is processed. It isthen used as a
pointer by the ACE memory management logic for accessing the start of the respective Message Block.

Thetwo other fixed locationsin the shared RAM address space that must beinitialized by the host processor
for nonenhanced BC mode are the Stack Pointer and Message Counter locations. The Stack Pointers are
located in address locations 0100 (for Area A) and 0104 (for Area B). The Stack Pointer should be
initialized to point to the first word of the Message Block Descriptor (Block Status Word) for the first
message to be processed. The Message Counters arelocated in addresses 0101 (for AreaA) and 0105 (for
Area B). The Active Area Message Counter must be preloaded by the host processor with the ones
complement of the number of messages to be processed (i.e. FFFE represents amessage count of 1). The
Message Counter is incremented by one following each BC message processed.

Notethat if the ACE BC isprogrammed for FRAME AUTO-REPEAT operation, theinitial Stack Pointer
and initial Message Counter |ocations, rather than the Stack Pointer and M essage Counter locations must be
initialized.

BC Message Gap Time

The ACE contains a programmable BC message gap timewith 1 uS resol ution to a maximum of 65535 uS.
The BC message gap time is defined asthe time from the start of the current message to the start of the next
message (refer to FIGURE 9). The message gap timer isenabled if ENHANCED MODE ENABLE bit (bit
15 in Configuration Register #3) is set to logic "1" and MESSAGE GAP TIMER ENABLE (bit 5 in
Configuration Register #1) is programmed to logic "1."

The value of the programmed message gap time is stored in the third word location of the BC descriptor
stack entry. If the message gap timer isdisabled, thislocation in the descriptor stack isnot used. Specifying
amessage gap time value that is less than the time of the current message will cause the next message to
start immediately following the end of the current message. In this case, the message gap time defaultsto
the message time plus the minimum intermessage gap time, approximately 8 to 11 uS (measured from the
end of the previous message to the beginning of the next message). Thisfeaturealowsthe BC to implement
minor frame cycle times without host intervention.
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FIGURE 9. BC MESSAGE GAP TIME

BC Frame Auto-Repeat

The ACE hasthe capability to defineaBC framethat can run continuously based on an internal frametimer,
an externa hardware trigger or under host processor control. The BC auto-repeat feature is available in
ENHANCED BC Mode, that is, if the ENHANCED MODE ENABLE bit (bit 15 in Configuration Register
#3) is programmed to logic "1."

Enabling the BC Frame Auto-Repeat mode requiresthat the BC Stack Pointer and BC Message Count values
must be stored in the INITIAL BC STACK POINTER and INITIAL BC MESSAGE COUNTER fixed
locationsin RAM (word locations 0101 and 0103 for Area A or word locations 0106 and 0107 for AreaB)
rather than in the BC STACK POINTER and BC MESSAGE COUNT fixed locations in RAM (word
locations 100 and 101 for area A or word locations 0104 and 0105 for Area B).

Upon receiving the BC trigger condition (software, internal, or external) the ACE will takethevaluesinthe
INITIAL BC STACK POINTER and INITIAL BC MESSAGE COUNTER locationsand copy theminto the
current (as specified by CURRENT AREA B/A*) BC STACK POINTER and BC MESSAGE COUNT
locations, then start processing the BC frame. Two separate |ocations for these val ues are needed because
the ACE will modify the STACK POINTER and MESSAGE COUNT asthe current BC frameis processed.

In the Frame Auto-Repeat mode, the frametimeis programmableinincrements of 100 us/L SB by means of

the BC Frame Time/RT Last Command/MT Trigger Register (register address 01101). This provides a
range of programmable BC Frame Times up to a maximum value of 6.5535 seconds.
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Minor and Major Frames

In many systems, the BC is required to process messages to the various RTs/subaddresses at a variety of
frequencies. For example, some messages may berequired to betransmitted at a5 Hz rate, othersat a10 Hz
rate, 20 Hz rate,...100Hz, etc. A common mechanism for supporting varying dataratesin a 1553 systemis
the use of minor and major frames, asillustrated in FIGURE 10.
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FIGURE 10. BC MAJOR AND MINOR FRAMES

In the figure, the message scenario is organized into minor frames. A maor frameiscomprised of multiple
minor frames. If the minor frame time is assumed to be 10 ms, message rates of up to 100 Hz may be
supported. That is, a 100 Hz message will appear in every minor frame, a 50 Hz message in every other
minor frame, ... while a1 Hz message will appear once every 100 minor frames.

Using the ACE BC architecture, minor frame structures may be composed by means of the message gap-time
feature. The ACE intermessage gap-timefield specifiesthetime from the start of the current messagetothe
start of the subsequent message. By strategic use of the message gap times, it is possible to formulate minor
frames. The minor frametimeisthe sum of all message gap timeswithin aminor frame. All minor frame
times are identica (e.g., 10 ms).

If thetime required to process amessageislonger than the programmed val ue of the message's message gap
time, the message (including any retries) will be processed to completion. Theresultant intermessage gap
time prior to the next message will be approximately 8 to 11 ms. If automatic retries are used, it is
recommended that the intermessage gap times allow time for asingle or doubleretry, if possible. Thiswill
allow messages to be retried without overrunning the minor frame time.
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The BC major frameis comprised of agroup of minor frames. To implement amajor frame, the frame auto-
repeat mode should be used. In thisway, the ACE frame time becomes the system major frame time.

BC Start Sequence and Options

The ACE offerssevera optionsfor BC frame control. The ACE BC can be programmed to processeither a
single BC frame or repetitive frames.

The BC start sequence configuration is configured by meansof bits 8, 7, and 6 of Configuration Register #1.
Refer to TABLE 41. If FRAME AUTO-REPEAT (bit 8 of Configuration Register #1) islogic "0" or if
INTERNAL TRIGGER ENABLED (bit 6 of Configuration Register #1) islogic "0," the ACE BC will
processonly a single messageframe. A message frame consists of from 1 to 512 messages, in accordance
with the programmed value of the Message Count or Initial Message Count location. (See TABLE 41.)

If FRAME AUTO-REPEAT islogic"1" and INTERNAL TRIGGER ENABLED islogic"1," thentheBCis
programmed for automatic repetitive frame operation. The timing diagram of FIGURE 10 illustrates the
definition of the ACE'sBC frametimefor the frame auto-repeat mode. Notethat the BC frameisdefined as
the time from the beginning of the first message ("message #1") for one frameto the corresponding timein
the subsequent frame.

The source of the valuesfor Stack Pointer and Message Count is programmed by means of FRAME AUTO-
REPEAT. If FRAME AUTO-REPEAT islogic"0," the ACE BC protocol |ogic readsthe active area Stack
Pointer and Message Counter locations. If FRAME AUTO-REPEAT islogic "1," the BC protocol logic
reads the addresses for the Initial Stack Pointer and Initial Message Counter. In the FRAME AUTO-
REPEAT mode, the Stack Pointer and M essage Counter |ocations areloaded at the beginning of every frame
(from the values stored in the respective "Initial" locations) and incremented following every message
processed.

For single-frame operation, or for starting the first frame for auto-repeat operation, the first message may

always be initiated by means of a software BC START operation; that is, by writing 0002 (hex) to the
Start/Reset Register.
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TABLE 41 summarizes the various BC START sequences.

TABLE 41. BC START SEQUENCES

FRAME AUTO- INTERNAL TRIGGER
REPEAT ENABLED (bit 6 of
(bit 8 of Configuration Register BC START (/REPEAT) SEQUENCE
Configuration Register #1)
#1)

0 X Single frame; start by software BC Start command; Stack
Pointer and Message Count must be loaded into locations 100,
101 (or 104, 105) prior to each frame.

1 0 Single frame; start by software BC Start command; Stack
Pointer and Message Count must be loaded into locations 102,
103 (or 106, 107) onetime.

1 1 Repeat frame; start first frame by software BC Start command,;
frame repeats in accordance with internal frame timer; Stack
Pointer and Message Count must be loaded into locations 102,
103 (or 106, 107) onetime.

BC Interrupts

The ACE BC offersan array of conditionsthat can result ininterrupt requeststo thehost CPU. Thesecanbe
selected by means of the Interrupt Mask Register. 1t should be noted that if ENHANCED INTERRUPTSare
used, the host may determine that various events have occurred by polling the Interrupt Status Register.
Using ENHANCED INTERRUPTS, the various bits in the Interrupt Status Register may become set to
indicate the occurrence of conditions, regardless of the programming of the Interrupt Mask Register. The
use of the eight possible BC interrupt conditions is summarized as follows:

BC END_OF FRAME: For most BC applications, it isdesirabletoissuean interrupt request following the
completion of a multimessage frame of messages. This may be enabled by setting the
BC_END_OF FRAME bit in the Interrupt Mask Register. In both single frame and frame auto-repeat
modes, this interrupt will occur following the completion of each frame of messages.

END_OF MESSAGE: Thisinterrupt will occur at the end of every message. For aretried message, the
interrupt will occur after the last retry.

BC MESSAGE INTERRUPT: Interrupts may be generated at the end of selected messagesin ENHANCED
BC Mode. This is enabled by configuring the ACE for ENHANCED BC Mode by programming
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ENHANCED MODE (bit 15 in Configuration Register #3) tologic "1," and EXPANDED BC CONTROL
WORD ENABLED (bit 12 of Configuration Register #4) for logic "1," and by setting the BC MESSAGE
INTERRUPT bit (bit 4 in the Interrupt Mask Register) tologic"1." Inthismode, an EOM interrupt will be
generated if the EOM INTERRUPT ENABLE bit, bit 4 in the BC Control Word, is programmed to logic
nyn

FORMAT ERROR: Thisinterrupt request will beissued following any message containing aninvalid word
or wrong number of words.

RETRY': Thisinterrupt will occur after thelast retry attempt (whether successful or unsuccessful) for any
message that isretried.

STATUS SET: Thisinterrupt will be issued following a message with either anincorrect RT addressin a
Status Word and/or one or more bits set to logic "1" in the RT Status Word. In ENHANCED BC mode,
Status Word bits that have been masked by the respective bitsin the BC Control Word will not resultina
STATUS SET interrupt.

COMMAND STACK ROLLOVER: Thisinterrupt request occurs when the BC Command Stack rollsover
at apredefined boundary inthe ACE address space. Thisboundary isprogrammablefrom among 256, 512,
1024, or 2048 words.

TIME TAG ROLLOVER: Thisinterrupt occurs when the value of the ACE's Time Tag Register counter
rolls over from FFFF to 0000.
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OTHER BC FUNCTIONS
Automatic Retries

The ACE BC will perform automatic retries based on no response timeout, a message error, the Message
Error Status Word bit set by aMIL-STD-1553A RT, or a Status Set condition. Retries can only be enabled
in the ENHANCED BC mode. This requires the ENHANCED MODE ENABLE bit (bit 15 in
Configuration Register #3) to beset tologic"1." Retries are then enabled for individual messages by setting
the RETRY ENABLE hit (bit 8) in the respective BC Control Word(s).

Retry Conditions. A no response timeout or a message format error will always cause aretry if retry is
enabled for the current message. A retry on a "status set" condition will only occur if the RETRY IF
STATUSSET hit (bit 9in Configuration Register #4) isset tologic"1." The status set condition isbased on
the status mask bitsinthe BC Control Word. A message format error condition occurswhenthe RT address
in the status response does not match the RT addressin the command word, thereisan invalid word (parity,
Manchester error, etc.), thereis an incorrect sync type (for both status and data words), or thereisalow or
high word count.

A retry will also occur if the Message Error bit in the status word responseis set to logic "1" and the 1553
A/B* SELECT bit (bit 3 in the BC Control Word) is set to logic "1" (1553A mode) and the RETRY IF -
1553A AND MESSAGE ERROR bit (bit 10in Configuration Register #5) issettologic"1." Thereasonthis
retry isenabled for 1553A mode only isthat in MIL-STD-1553B mode, the Message Error bit (S10) isused
only to indicate illegal commands. MIL-STD-1553A, on the other hand, uses the Message Error bit as a
means for the RT to indicate to the BC that it received a valid command, but one of the associated Data
Words had a parity, Manchester encoding, or bit count error (a 1553B RT would not respond at all to this

message).

Number of Retries. The ACE will attempt a maximum of two retries before it indicates a no response
timeout or other retry condition. The maximum number of retries that will be attempted for any particular
messageis programmable by means of DOUBLE/SINGLE* RETRY, bit 3 of Configuration Register #1. If
DOUBLE/SINGLE* RETRY islogic"0," oneretry will be attempted; if DOUBLE/SINGLE* RETRY is
logic"1," amaximum of two retries will be attempted.

Retry Channel Selection. Thebusthat thefirst retry isperformed on (alternate or same, with respect to the
origina bus channel) is selected by the programming of the 1ST RETRY ALT/SAME* bit (bit 8 in
Configuration Register #4) to logic "0" (for same bus) or to logic "1" (for alternate bus). The busthat the
second retry is performed on is selected by programming the 2ND RETRY ALT/SAME* hit (bit 7 in
Configuration Register #4) tologic "0" (for samebus) or tologic"1" (for alternate bus). Thisallowsfor six
possible retry scenarios. same, alternate, same/same, same/aternate, alternate/same, alternate/alternate.

Retry Block StatusWord Bits. The End-of-Message for aretried message occurs after the compl etion of
message retries, not after the initial failed message, or after an unsuccessful first of two retries. The ACE
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writes the Block Status Word to shared RAM during the End-of-Message transfer sequence. RETRY
COUNT 1 (bit 5inthe BC Block Status Word,) indicatesthat one retry occurred whenitisset tologic"1."
A logic "1" in the RETRY COUNT 2 hit (bit 6 in the Block Status Word) indicates that two retries were
attempted. A logic"0" inbothRETRY COUNT 1and RETRY COUNT 2 indicatesthat no retriesoccurred.

If the second retry fails, the message is aborted and the cause of the failure is stored in the Block Status
Word (no response timeout, format error, Status Set, etc).

Retry Interrupts. If enabled by the Interrupt Mask Register, the EOM and/or BC RETRY interrupt
requestswill beissued AFTER the completion of the messageretries, for either an unsuccessful retry or a
successful retry.

If aretry isenabled for aparticular message, theretry will be attempted even if one or more of thefollowing
bits of Configuration Register #1 (bits 12 through 9) are set to logic "1": MESSAGE STOP-ON-ERROR,
FRAME STOP-ON-ERROR, STATUS SET STOP-ON-MESSAGE, and STATUS SET STOP-ON-
FRAME. If theretry(ies) is(are) not successful, the processing of BC messages will stop at the end of the
current message or message frame. However, the processing of subsequent BC messages within aframe
and/or the processing of subsequent BC frameswill continue if afailed message is successfully retried.

BC Response Timeout

MIL-STD-1553B defines RT responsetime asthe delay from the mid-parity zero crossing of the parity bit of
the last word received from the BC (or another RT) to the mid-sync zero crossing of the RT's Status Word.
In accordance with this definition, the -1553B standard specifies that

an RT must respond within 12 ps and that a BC must wait aminimum of 14 us before determining that an
RT "no response” has occurred.

The response timeout value for the ACE bus controller is software programmable. For the non-
ENHANCED MODE (bit 15 of Configuration Register #3 is logic "0"), the value of the BC response
timeout timer defaultsto anominal value of 18.5 us. Inthe ENHANCED MODE, the ACE supportstheuse
of long buses and/or repeaters by allowing the nominal value of the BC timeout to be selected from among
18.5, 22.5, 50.5, and 130 us by means of bits 10 and 9 (RESPONSE TIMEOUT 1, 0) of Configuration
Register #5. Refer to TABLE 42.
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TABLE 42. BC RESPONSE TIMEOUT SELECT

BIT 10 BIT9 RESPONSE
RESPONSE TIMEOUT | RESPONSE TIMEOUT | TIMEOUT TIME
SELECT 1 SELECT 0 VALUE (ps)
0 0 18.5¢
0 1 225
1 0 50.5
1 1 130

*Note: Default value for non-ENHANCED mode is 18.5 us

BC StatusWord Masking

The BC mode of the ACE hasthe capability of masking selected Status Word bitsfor individual messagesin
aBC framewhile ENHANCED MODE ENABLE (bit 15 in Configuration Register #3) and EXPANDED
BC CONTROL WORD ENABLE (bit 12 of Configuration Register #4) are programmed to logic"1." Inthe
non-ENHANCED modeor if EXPANDED BC CONTROL WORD ENABLE islogic"0," only bits7, 6, 5,
2, 1, and O of the BC Control Word are operative. In this case, the only operative "Status Mask" bit in the
BC Control Word is MASK BROADCAST (bit5). If EXPANDED BC CONTROL WORD ENABLE s
logic"1," all 15 bitsof the BC Control Word (bits 14 through 0), including all of the" StatusMask" bits (bits
14 through 9, and bit 6) are operative.

The Status Word Mask bits, in the BC Control Word, control which bitsin the responding RT
Status Word(s) will cause a"Status Set" condition to occur. A "Status Set” condition will cause

abidto be setinthe Block Status Word, can cause an interrupt, can halt the BC after the current message or
at the end of the current BC frame, and/or initiate an automatic retry.

Alogic" 1" intheproper bit positioninthe BC Control Word will causethe ACEtoignore (" don't care")
the respective RT Status Word Bit. Any designated subset of the following bits may be enabled in
determining a Status Set condition: Illegal Bit (S10), Service Request Bit (S08), Subsystem Busy Bit (S03),
Subsystem Flag Bit (S02), Termina Flag Bit (S00) and/or the Reserved Bits (S09, S07-S05, S01). The
Broadcast Bit (S04) can either be masked (ignored) or verified to be logic "0" or logic "1." If the
corresponding mask bit is programmed to logic " 0," the bit isincluded in determining if a" Status Mask"
condition occurs.

With the exception of the Broadcast Command Received Status Word bit, the effect of the ENHANCED
MODE, EXPANDED BC CONTROL WORD ENABLE, thevarious" StatusMask" BC Control Word bits,
and the value of the respective received RT Status Word on the "Masked Status Set" condition is
summarized in TABLE 43.
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TABLE 43. OPERATION OF STATUSWORD MASKING BITS

OTHER THAN BROADCAST COMMAND RECEIVED

ENHANCED MODE EXPANDED BC "MASK" bit for Value of the Masked
(bit 15 of CONTROL WORD the particular respective bit Status Set
Configuration ENABLED Status Word in Received RT Condition
Register #3) (bit 12 of bit (in BC Status Word
Configuration Control Word)
Register #4)
0 X X X No
O R
X 0
1 1 0 0 No
0 1 Yes
1 0 No
1 1 No

Thefunction of the Broadcast Mask Bit is determined by the value of the BRDCST MASK ENA/XOR* bit
(bit 11 in Configuration Register #4). If the BRDCST MASK ENA/XOR* hitisprogrammedtologic"1," a
value of logic "1" in the BC Control Word MASK BROADCAST bhit (bit 5) will result in the Broadcast
Command Received bit in the responding RT Status Word(s) to beignored ("don't care™), whilealogic "0"
in the MASK BROADCAST bit will result in a STATUS SET condition, if the Broadcast Command
Received bit in the RT Status Word islogic "1."

Programming BRDCST MASK ENA/XOR* tologic"O" will causethe ACE to compare the Broadcast Bit
in the received RT Status Word to the value in the MASK BROADCAST BIT (bit 5 in the BC Control
Word). Inthe casethat they do not match, a"Status Set” condition will be generated. The operation of the
BRDCST MASK ENA/XOR* and MASK BROADCAST bitsis summarized in TABLE 44.

TABLE 44. OPERATION OF STATUSWORD MASKING BITS
( FOR BROADCAST COMMAND RECEIVED STATUS WORD BIT)

BROADCAST EXPANDED BC MASK Value of
MASK CONTROL WORD BROADCAST "Broadcast
ENHANCED MODE ENABLED/XOR* ENABLED (bit (bit 5 of Command Masked
(bit 15 of (bit 11 12 of BC Received" Status
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Configuration Configuratio Configuration Control bit in Set

Register #3) n Register Register #4) Words Received Condition
#4) RT Status
Word

0 X X 0 0 No

OR 0 1 Yes

1 0 X 1 0 Yes

1 1 No

1 1 X 0 0 No

0 1 Yes

1 0 No

1 1 No

The Block Status Word contains two bits describing the status set condition. Thefirstisthe STATUSSET
bit (bit 11). Thisbitwill besettologic"1" if any of thebitsinthe statusresponsearelogic"1" regardless of
the status mask. STATUS SET 2 (bit 7) will only be settologic "1" if abit in the Status Word responseis
set and that bit is not masked by the status mask in the BC Control Word (with the exception of the
Broadcast Command Received bit "expected value" option, as described above).

An interrupt will be generated for a Status Set condition (based on the status mask criteria) in the
ENHANCED BC Mode, if the BC STATUS SET bit (bit 1 in the Interrupt Status Mask) isset to logic "1."
The interrupt will occur at the end of the current message (EOM), not immediately following the receipt of
the Status Word (in the case of atransmit command).

A Status Set condition, in the ENHANCED BC Mode, can cause the bus controller to halt in one of two
ways. First, if the MESSAGE STOP-ON-ERROR bit (bit 12 in Configuration Register #1) is set to logic
"1," the BC will halt the current frame upon completion of the current message. In the FRAME AUTO-
REPEAT mode, if FRAME STOP-ON-ERROR (bit 11 in Configuration Register #1) issettologic"1," the
BC will halt the current frame upon completion of the last message in the frame.

BC SOFTWARE INITIALIZATION SEQUENCE

Thefollowing software sequenceistypical of the stepsthe host CPU should perform following power turn-
on to configure the ACE for BC operation. For most applications, many of the steps indicated may be
skipped.

Q) Perform a software reset, by writing a value of 0001 (hex) to the Start/Reset Register.

2 If any of the ENHANCED mode functions (eg., use of programmable retries, message gaps,

expanded BC Control Word, etc.) areto be used, invokethe ACE'sENHANCED MODE by writing
avalue of 8000 (hex) to Configuration Register #3.
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Initialize the Interrupt Mask Register. For most BC applications, the BC END-OF- FRAME
interrupt should be enabled. The END-OF-MESSAGE (EOM) bit causes an interrupt request to be
issued following the end of every completed message. BC CONTROL WORD interrupt alows
interrupt requeststo beissued following completion of selected (by means of the BC Control Word)
messages. BC RETRY will result in an interrupt after amessageisretried (either successfully or,
unsuccessfully).

FORMAT ERROR will cause aninterrupt request to beissued following any RT response containing
either aword error (sync or Manchester encoding, bit count, or parity error) or ahigh or low word
count error. A STATUSSET interrupt resultsfrom one of three conditions. (1) A nonmatching RT
addressin the StatusWord from aresponding RT; (2) If EXPANDED BC CONTROL WORD isnot
enabled, one or more of the 8 nonreserved Status Word bitsislogic "1"; or (3) If EXPANDED BC
CONTROL WORD isenabled, and for one or more of the RT Status Word bitsthe respective Status
Mask bit inthe BC Control Word isprogrammed for "care" (logic "0") and the value of thereceived
RT Status Word bitislogic"1."

Initialize Configuration Register #1. Bits 15 and 14 must both beinitializedtologic"0" to configure
the ACE for BC mode. CURRENT AREA B/A* should be designated. MESSAGE STOP-ON-
ERROR, FRAME-STOP-ON-ERROR, MESSAGE-STOP-ON-STATUS SET, and FRAME-STOP-
ON-STATUS SET should be selected, if desired. The STOP-ON-ERROR bits enable a"graceful
halt" (at the end of the current message or frame) in the case of a response timeout, format error or
loop test failure. The STOP-ON-STATUS SET bitsenablea"graceful halt" condition for a" Status
Set" condition, asdefined above. It should be noted that if amessageretry isenabled for aparticular
message, theretry will be attempted befor ethe "stop” takesplace. That is, if theretry issuccessful,
the message framewill continue (will not stop). If theretry (one or two retries) isunsuccessful, then
the processing of messages will be aborted at the end of the current message or frame.

Regardless of the programming INTERNAL TRIGGER ENABLED, aBC framemay beinitiated by
means of asoftware BC START command. If itisdesired to have the programmed BC frame repesat
automatically (with no CPU intervention), it isnecessary to program FRAME AUTO-REPEAT and
INTERNAL TRIGGER to logic "1."

In order to control the BC message gap times using the third word of the BC Block Descriptor,
MESSAGE GAP TIME ENABLED must be programmed to logic "1." If MESSAGE GAP TIME
ENABLED islogic"0," the start-of-current message to start-of -subsequent messagetimewill default
such that the BC's intermessage gap time (as defined by MIL-STD-1553B) defaultsto its minimum
value of approximately 9 us.

If message retries are to be enabled by means of bit 8 of the BC Control Words (RETRY
ENABLED), it is necessary to program RETRY ENABLED tologic"1." If retries are enabled, the
maximum number of retries for each message (either 1 or 2) is specified by means of
DOUBLE/SINGLE* RETRY.

Initialize Configuration Register #2. For BC mode, it is strongly recommended that 256-WORD
BOUNDARIESDISABLED besettologic"1" in order to make best use of the ACE'saddress space
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(6)

(7)

(8)

(9)

for BC message blocks. LEVEL/PULSE* INTERRUPT should beinitializedtologic"1" if thehost
CPU requires a level, rather than a pulse, type of interrupt request input signal. TIME-TAG
RESOLUTION 2-0 should be programmed to initializetheresol ution of the Time-Tag Register. The
default resolution ("000") is 64 us/LSB.

Initialize Configuration Register #3. If any of the lower 15 bits of this register or any of the other
ENHANCED mode features are to be used, ENHANCED MODE ENABLED (bit 15) must be
maintained at logic "1" whilewriting to thisregister. The size of the Stack may be programmed by
means of bits 14 and 13. The choicesfor the stack size are 256 words (default, for 64 BC messages),
512, 1024, and 2048 words (2048 messages).

Initialize Configuration Register #4. In order to allow the use of bits 15-8, 4, and 3 of the BC
Control Word, EXPANDED BC CONTROL WORD must be set to logic " 1." Thisincludes use of
the Status Word Masking function, retries, 1553A/B selection, and interrupts on a message basis.
BROADCAST MASK ENABLED/XOR* should be programmedto logic "1" if it isdesired to use
the"MASK BROADCAST BIT" bit (bit 5) of the BC Control Word as an actual mask, rather thanto
specify the anticipated value of the Broadcast Command Received bit in the RT Status Word.

RETRY IF -1553A AND MESSAGE ERROR should be set if it is desired to retry messages in
whichthe 1553A/B* SELECT bit (bit 3) of the BC Control Wordislogic"1" and the Message Error
bitislogic"1" inthe RT Status Word. RETRY IF STATUS SET should be set to logic "1" if itis
desired to retry messages in which one or more of the "unmasked" Status Word bitsislogic "1" in
the RT StatusWord. A StatusWord bitisconsidered "unmasked" if the corresponding "MASK" bit
in the BC Control Word has been programmed to logic "0."

If VALID BUSY/NO DATA and/or VALID MESSAGE ERROR/NO DATA issettologic"1," an
RT response will be considered valid if the BUSY (MESSAGE ERROR) bit(s) is set in the RT
Status Word and there are no following Data Words. Otherwise, such an RT response will be
considered invalid. Message validity affects the setting of the FORMAT ERROR bit in the Block
Status Word, the issuing of interrupts, and message retries.

Initialize Configuration Register #5. Ensure that CLK12 SELECT bit 15 is programmed to alogic
"0

EXPANDED ZERO-CROSSING should be programmed to logic "1" to expand the Manchester
decoders tolerancefor zero crossing distortion by enabling sampling at a32 MHz (or 24 MHz) rate.
RESPONSE TIMEOUT SELECT 1-0 selects the time value for the BC response timeout from
among 18.5 ps (default), 22.5, 50.5, or 130 us. If GAP CHECK ENABLED issettologic"1," the
BC will verify for a minimum bus dead time of 2 ps prior to RT responses. If this gap time is
violated, the BC will set the FORMAT

ERROR bit in the Block Status Word. As aresult, an ERROR interrupt may be issued
and/or the message may be retried.

If desired, initialize the Time-Tag Register. It should be noted that the value of the Time-Tag
Register may bereset to zero simultaneouswith the BC Start by writinglogic"1" tothe TIME-TAG
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(10)

(11)

(12)

(13)

(14)

(15

RESET bit of the Start/Reset Register as part of step (15).

If using the Frame Auto-Repeat mode (FRAME AUTO-REPEAT and INTERNAL TRIGGER
ENABLED bits of Configuration Register #1 programmed to logic "1"), initialize the BC Frame
Time Remaining Register. Thisregister is programmable with aresolution of 100 us/LSB.

Load the starting location of the Stack into the active area Stack Pointer RAM location. If the Frame
Auto-Repeat mode isto be used, the Initial Stack Pointer RAM location for the active area should
also be loaded.

Initialize the Active Area Stack. For the message descriptor for each message to be processed, the
Message Block Address, providing the pointer to the first word of the respective BC message block
(the BC Control Word) must be written by the CPU. If the Message Gap-Time feature is used, the
Message Gap-Time word must also be written for each message. The resolution of the Message
Gap-TimeWordis1us/LSB. Theprogrammed value of the Message Gap-Timefield representsthe
timefromthestart of the current messageto the start of the subsequent message. If thistimeisless
than the time required for the current message, the gap prior to the start of the subsequent message
defaults to the minimum value of approximately 9 us.

If it is desired to poll the stack during the processing of the BC frame, it is recommended that the
values of the Block Status Words be initialized to zero by the host CPU.

Load the BC Control, Command, and DataWordsto be transmitted into the respective BC message
blocks. Optionaly, the locations of the anticipated Loopback Words should be loaded with a
different bit pattern than the last word to be transmitted by the BC. The host processor must ensure
that sufficient address locations are allocated after the last word to be transmitted to accommodate
the Loopback Word and anticipated received Status and Data Words.

The Active AreaMessage Count location should beloaded with the ones complement of the number
of messages to be processed in theframe. If the Frame Auto-Repeat mode is to be used, the Initial
Message Count RAM location for the active area should be loaded.

A BC frameisinitiated by writing avalue of 0002 hex to the START/RESET REGISTER.

Servicing In-Progress or Completed BC Frames

The end of BC messages and frames may be determined by means of either polling or interrupt techniques.

There are several polling techniques that may be used. Theseinvolve bitsin either Configuration Register
#1 or the Interrupt Status Register. In addition, the active area Stack Pointer and Message Count Register
may be polled. The Stack Pointer increments by four at the end of each BC message. At theend of aBC
frame, it will point to 4 locations beyond (modulo the stack size) the first word of the message block
descriptor (the location of the Block Status Word), for the last message of the BC frame. The Message
Counter increments by one at the end of each BC message. When the frame has been completed, the
Message Count location will have avaue of FFFF (hex).
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Inthe ENHANCED BC mode, the lower three bits of Configuration Register #1 may be polled asameans of
determining BC status. BC ENABLED (bit 2) will returnlogic"1" after aBC frame has been initiated (by
either a BC START command or from an external trigger) and up to the time that a single frame has
completed or repeat frames have been halted. BC ENABLED will then transition to logic "0."

BC FRAME IN PROGRESS issimilar to BC ENABLED, with thefollowing exception: In the frame auto-
repeat mode, BC FRAME IN PROGRESS will return logic "0" during the time following the End-of-
Message (EOM) sequence for the last message of the frame, up to the beginning of the Start-of-Message
(SOM) sequence for the first message of the subsequent frame.

BC MESSAGE IN PROGRESS will return logic"1" between the time of the SOM sequence and the EOM
sequence for each message processed.

If ENHANCED INTERRUPT S are enabled (bit 15 of Configuration Register #2 programmed to logic"1"),
and theInterrupt Mask Register isprogrammed to logic "0" (disabling interrupt requestsfrom the ACE), the
Interrupt Status Register may still be polled for a number of conditionsin BC mode. These include BC
COMMAND STACK ROLLOVER (bit 11), BC RETRY (bit 8), TIME TAG ROLLOVER (bit 6), BC
MESSAGE INTERRUPT (bit 4), BC END OF FRAME (bit 3), FORMAT ERROR (bit 2), STATUSSET
(bit 1), and END OF MESSAGE (bit 0).

Note that any of the conditions listed in the previous paragraph may also be used to trigger an interrupt
request to the host CPU. In most systems, an interrupt request will be enabled to signify aBC END OF
FRAME condition. Thisindicatesthat aBC frame has been completed. In other systems, the BC RETRY
interrupt request (for selected messages, as programmed in the BC Control Words) or the END-OF-
MESSAGE interrupt request (for all messages) may be used.

The FORMAT ERROR and BC RETRY interrupt conditions may be used to inform the host of any buserror
conditions. STATUS SET may be used to indicate to the CPU that one of the unmasked Status Word bits
has been set in a responding RT's Status Word. A particular Status Word bit may be enabled to cause a
Status Set condition by programming the respective Status Mask bit BC Control Word to logic "0."

The Status Mask bits may be used in conjunction withthe STATUS SET STOP-ON-MESSAGE (bit 10) bits
of Configuration Register #1. Inthisway (or viathe ERROR-STOP-ON-MESSAGE hit), thehost isableto
interject asynchronous messages. An example of such an asynchronous messageisfor the BC to processa
single-message frame consisting of a Transmit V ector Word mode command following reception of an RT
Status Word with the Service Request bit set. After the host has processed this message and captured the
RT's Vector Word, it may then resume processing of the in-line BC frame.

Termination of BC Frames
Under most circumstances, a programmed BC frame will process al of the programmed messages in the

frame. That is, the ACE BC will continue to process messages until the Message Count location has
incremented to FFFF. In the frame auto-repeat mode with INTERNAL TRIGGER ENABLED, the
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subsequent BC frame will automatically restart after one frame has been completed.

The ACE provides a number of mechanisms for aborting BC frames. Bits 12 through 9 of Configuration
Register #1 provide mechanismsfor automatically haltingthe ACE BC. If settologic"1," ERROR STOP-
ON-MESSAGE and STATUS SET STOP-ON-MESSAGE will cause the ACE BC to stop processing
messages at the end of the current messageif aFormat Error or Status Set condition occurs. If the ACEBC
isprogrammed for the frame auto-repeat mode, ERROR STOP-ON-FRAME and STATUS SET STOP-ON-
FRAME will cause the ACE BC to stop processing messages at the end of the current frameif a Format
Error or Status Set condition occurs.

Some of the bits in the Start/Reset Register provide a mechanism for the host CPU to terminate the
processing of messages by the host BC. RESET will result in an immediate (that is, aborting the current
message) termination of message processing. BC STOP ON MESSAGE and BC STOP-ON-FRAME will
cause the ACE to terminate message processing at the end of the current message or frame.

BC Start- and End-of-Messages and Retry Transfer Sequences

At the start and end of each message, and prior to the processing of a message retry, the ACE performsthe
following sequences of transfers from/to the shared RAM:

BC Start-of-M essage (SOM) Sequence

1. The Stack Pointer is read from the active area Stack Pointer location. This address is used for
accessing the BC descriptor block in the active area Command Stack.

2. The Message Gap-Time word is read from the third location in the block descriptor.

3. The Message Block Pointer word is read from the fourth location in the block descriptor. This
pointer provides the starting address of the BC message block (address of the BC Control Word).

4, The BC Control Word is read from the first location in the BC message block.
5. The (first) Command Word is read from the second location in the BC message bl ock.

6. The Time-Tag word is written to the second location in the block descriptor.

7. The Block Status Word is written to the first location in the block descriptor.

BC End-of-M essage (EOM) Sequence

1 The Message Count word isread from the active area M essage Counter location. If thevalueof this
word islessthan FFFF (hex), the ACE (internally) increments the value by one. If the value of this
word isequal to FFFF (hex), this denotes that the current message is the last message of the frame.
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The current frame is terminated following the end of the current EOM sequence.
2. The Time-Tag word is written to the second location in the block descriptor.
3. The Block Status Word iswritten to the first location in the block descriptor.
4, The Message Count Word is written to the active area Message Counter location.
5. Thevalue of the Stack Pointer isincremented by four. The updated valueiswrittentotheactivearea

Stack Pointer location.

BC M essage Retry Sequence

1 The Message Count word is read from the active area M essage Counter location.
2. The BC Control Word isread from the first location in the BC message block.

3. The (first) Command Word is read from the second location in the BC message bl ock.

BC Exception Conditions

In response to various message errors and other exception conditions, the A CE bus controller takes actions
and provides anumber of indications. TABLE 45 indicates the respective Block Status Word bits that will
be set, automatic retry activity, and interrupt requests that are issued and Interrupt Status Register bits that
become set as aresult of these conditions.
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TABLE 45. BC EXCEPTION CONDITIONS

Automatic
Block StatusWord Retries (if Interrupts, Other Effects
Bits Enabled) Interrupt Status
Word Bits
No Response ERROR FLAG, NO Yes FORMAT ERROR,
RESPONSE BC RETRY (if
TIMEOUT, RETRY enabled)
COUNT(1,0)(if
enabled)
Received Word ERROR FLAG, WORD | Yes FORMAT ERROR,
Count Error COUNT ERROR, BC RETRY (if
FORMAT ERROR, enabled)
RETRY
COUNT(1,0)(if
enabled)
Incorrect Received ERROR FLAG, Yes FORMAT ERROR,
Sync Type INCORRECT SYNC BC RETRY (if
TYPE, FORMAT enabled)
ERROR, RETRY
COUNT (0,1)(if
enabled)
Invalid Received ERROR FLAG, Yes FORMAT ERROR, | Note: If the ACE
Word (Manchester FORMAT ERROR, BC RETRY (if BC receivesan
encoding, Bit INVALID WORD, enabled) invalid Data Word,
Count, or Parity) RETRY it will continue to
COUNT(1,0)(if receive (but not
enabled) store) all
subsequent,
contiguous Data
Words. It will
wait until it senses
anidle bus before
performing an
EOM or retry
transfer sequence,
performing a
message retry, or
transmitting the
next message.
Wrong RT Address || ERROR FLAG, Yes STATUS SET, BC
in Received Status WRONG STATUS RETRY (if retry
Word ADDRESS/NO GAP, enabled for Status
STATUS SET, RETRY Set)
COUNT(1,0)(if
enabled)
Lessthan 2 psgap ERROR FLAG, Yes FORMAT ERROR,
before Status Word FORMAT ERROR, BC RETRY (if
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TABLE 45. BC EXCEPTION CONDITIONS

Automatic
Block StatusWord Retries (if Interrupts, Other Effects
Bits Enabled) Interrupt Status
Word Bits

Response and WRONG STATUS enabled)
ENHANCED ADDRESS/NO GAP,
M ODE and GAP RETRY
CHECK COUNT(1,0)(if
ENABLED, bit 7 of | enabled)
Configuration
Register #5islogic
"
Loop Test Falil ERROR FLAG, LOOP No FORMAT ERROR

TEST FAIL
Transmitter Block Status Word No BC/RT BC Frameis
Timeout: stored during Start-of- TRANSMITTER terminated
Transmitter M essage Sequence TIMEOUT
attemptsto
transmit for longer
than 668 s
Non-ENHANCED ERROR FLAG, Yes, if RETRY | BC STATUS SET,
mode or Expanded STATUS SET, RETRY | IFSTATUS BC RETRY (if retry
BC Control Word COUNT(1,0)(if SET, bit 9 of enabled for Status
not enabled, and RETRY IF STATUS Configuration Set)
oneor morebitsset | SET, bit 9 of Register #4, is
in RT StatusWord Configuration Register programmed to

#4, is programmed to logic "1"

logic"1")
ENHANCED mode | ERROR FLAG, Yes, if RETRY | BC STATUSSET,
and Expanded BC STATUS SET, IF STATUS BC RETRY (if retry
Control Word MASKED STATUS SET, bit 9 of enabled for Status
enabled, and oneor SET, RETRY Configuration Set)
more bitsset in RT COUNT(1,0)(if retry Register #4, is
Status Word with enabled for Status Set) programmed to
the corresponding logic "1"
STATUS SET bit(s)
in the BC Control
Word programmed
tologic" 0"
ENHANCED mode | ERROR FLAG, No None
and Expanded BC STATUSSET
Control Word
enabled, and one or
mor e bitsset in RT
Status Word with
the corresponding
STATUS SET bit(s)
in the BC Control
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TABLE 45. BC EXCEPTION CONDITIONS

Expanded BC Control
Word and the M.E.
MASK bitislogic"1")

Control Word and
the M.E. MASK bit
islogic"1")

Automatic
Block StatusWord Retries (if Interrupts, Other Effects
Bits Enabled) Interrupt Status
Word Bits
Word programmed
tologic" 1" and no
bitsset in the RT
Status Word with
the corresponding
STATUS SET bit(s)
in the BC Control
Word programmed
tologic" 0"
With VALID ERROR FLAG, Yes FORMAT ERROR,
M.E./NO DATA = STATUS SET, BC STATUS SET
"0"; in Responseto [ MASKED STATUS (if Expanded BC
a Transmit SET (unless using Control Word is not
Command, Message (| Expanded BC Control enabled or if the
Error bit Set in Word and the M.E. M.E. MASK bhitin
Status Word, MASK hitislogic "1"), the BC Control
followed by no Data || FORMAT ERROR, Wordislogic "0"),
Words WORD COUNT BC RETRY (if
ERROR, RETRY enabled)
COUNT(1,0) (if
enabled)
With VALID ERROR FLAG, Yes, (if retry BC STATUS SET
M.E./NO DATA = STATUS SET, enabled for (if Expanded BC
"0";in Responseto || MASKED STATUS Status Set, Control Word is not
a Transmit SET (unlessusing unless using enabled or if the
Command, Message || Expanded BC Control Expanded BC M.E. MASK bhitis
Error bit Setin Word and the M.E. Control Word logic"0"), BC
Status Word, MASK bitislogic"1"), | andtheM.E. RETRY (if retry
Followed by the RETRY COUNT(1,0) MASK bitis enabled for Status
Correct Number of (if retry enabled for logic "1") Set, unless using
Data Words Status Set, unless using Expanded BC

BC Off-Lineand On-Line Salf-Tests

The BC mode of the BU-65528 provides a number of self-test features. The internal registers and shared
RAM are accessible to the host processor at al times. In addition, the ACE BC includes wraparound test

provisions for both an off-line self-test and an on-line self-test.
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The internal registers and shared RAM can be tested by means of host processor software routines to
implement checkerboard, walking zero, walking one and counting patterns and reading back and verifying
the contents of the interna RAM.

The BC off-line self-test provides a means of exercising and verifying the parallel address and data paths,
encoder, serial data path, decoder, and portions of the BC message format and word count logic, protocol
state machine and memory management logic. In the off-line self test, the ACE does not transmit on the
external 1553 bus. Instead, the Manchester Il encoder output is routed directly to the decoder input. The
off-line self-test can be run following power turn-on as part of system self-test or when the ACE hybrid has
been functioning in RT mode, as part of asoftware controlled response to aReset RT mode code command.
A common element of the off-line and on-line BC self-tests is the method by which loopback words are
checked. In each case, thereceived version of all transmitted wordsis checked for validity (sync, encoding,
parity, bit count) and the received version of the last word transmitted by the BC is compared to the
transmitted version of the word. The loopback test is considered to have failed if the validity and/or
comparison tests do not verify.

Itisimportant tonotethat the TX INH_A and TX_INH_B inputsmust beset logic" 0" in order
to passtheoff-lineself-test. TheBC off-lineself-test will fail if therespectivetransmitter inhibit
(TX_INH_A[B])issettologic" 1." Notethat writinglogic" 1" tothesebitsprovidesamechanism
for self-testing the transmit inhibit function.

In order to run the off-line self-test for a particular message, bit 6 in the BC Control Word (OFF-LINE
SELF-TEST) must be programmed to logic "1." As the result of a nonbroadcast self-test message, the
RESPONSE TIMEOUT bit of the message's Block Status Word should be set. Following abroadcast self-
test message, the RESPONSE TIMEOUT bit should NOT beset. If the self-test passes, the LOOP TEST
FAIL bit of the Block Status Word will not be set. The other portion of determining the success of the BC
self-test isto verify that the Loopback Word contents match those of the last transmitted word.

In order to make the off-line self-test as comprehensive as possible, alarge number of self-test messages
should be processed. To exercise the various portions of the BC protocol and memory management logic,
the message block starting address, message format, data word count and contents of the last word to be
transmitted should be varied for the individual test messages.

The off-line self-test may aso exercise the ERROR, EOM, BC/RT MESSAGE, and BC_EOM interrupt
request features. Thismay be done by setting the respective bit(s) in the Interrupt Mask register. If the ACE
is configured for a multimessage frame of off-line self-test messages, an interrupt will occur after every
messageif the EOM interrupt isenabled. Similarly, an ERROR interrupt request will occur following every
nonbroadcast off-line self-test message, due to the RESPONSE TIMEOUT condition. If the BC_EOM
interrupt is enabled but the EOM interrupt is not, an interrupt request will only be issued after the last
message of the frame is processed.

The BC STOP-ON-ERROR feature may be exercised by setting the respective bit in the Configuration

Register, configuring the ACE for amultimessage BC frame of off-line self-test messagesand verifying that
the BC stops processing messages after the first nonbroadcast message of the frame has been processed.
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The message gap-time and Time-Tag features may be self-tested by programming the M essage gap time(s)
for amultimessage frame and verifying the elapsed time of the frame by means of the Time-Tag Register.
Automatic retries can be tested since a retry will occur, if programmed, as a result of the RESPONSE
TIMEOUT condition resulting from a nonbroadcast off-line self-test message.

For the BC on-line self-test, the last word transmitted on the 1553 busis monitored by the receiver and fed
back to the decoder to formulate the Loopback Word. Similar to the off-linetest, the LOOP TEST FAIL bit
in the Block Status Word iseither set (for fail) or cleared asaresult of the Loopback test and the Loopback
Wordisstored inthe Shared RAM. Inaddition to thedigital circuitry exercised by the off-line self-test, the
on-linetest verifiesthe operation of the transmitter, receiver, and to alarge extent, the external transformers,
stub and bus cabling, coupling boxes and termination resistors. Open circuitsor other faultsin these external
components will result in signal reflections; these reflections can result in failures of the loopback test.
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RT OPERATION
INTRODUCTION

The BU-65528 provides a number of programmable options for RT memory management. The choice of
memory management schemeisfully programmabl e on atransmit/receive/broadcast basis. The RT memory
management options include a single message mode, a circular buffer mode to support bulk datatransfers,
and adouble buffering modefor individual receive subaddressesto ensure dataconsistency. By making use
of the double buffering feature, the host processor will easily be able to access the most recent, complete
received block of valid DataWordsfor any given subaddress. In compliance with MIL-STD-1553B Notice
2, received data from broadcast messages may be optionally separated from non-broadcast received data.

For each transmit, receive or broadcast subaddress, either a single-message data block, a double buffered
configuration (two alternating Data Word blocks), or avariable-sized (128 to 8192 words) circular buffer
may be allocated for datastorage. In addition to helping ensure data consistency, the circular buffer feature
provides a means of greatly reducing host processor overhead for bulk datatransfer applications. End-of-
message i nterrupts may be enabled either globally, following error messages, on a Tx/Rx/Bcst-subaddress or
mode code basis, or when any particular Tx/Rx/Bcst-subaddress circular buffer reachesitslower boundary.
Aninterrupt status register allows the host processor to determine the cause of al interrupts by means of a
single READ operation.

The ACE RT provides options for requesting interrupts following messages for individual mode codes as
well as for storing Data Words for the various mode codes in separate RAM locations.

The circular buffer feature of the ACE is enabled by setting the ENHANCED RT MEMORY
MANAGEMENT bit (bit 1 of Configuration Register #2) to logic "1." If the ENHANCED RT MEMORY
MANAGEMENT option isnhot chosen, each T/R-subaddressis mapped to a single data block by means of
its respective Lookup Table entry. In thismode, the data block for each T/R-subaddressisthen repeatedly
overwritten or overread.

Asaprogrammable option, the ACE circular buffer pointers may be programmed to not update following
the reception of invalid datablocks. Thisfeatureisenabled by settingthe OVERWRITE INVALID DATA
bit (bit 11) of Configuration Register #2. By so doing, retried data transmitted by the bus controller (or
another RT) will automatically overwrite any invalid data blocks. This serves to facilitate bulk data
transfers. The host processor needs only to initialize the Lookup Table Pointer, wait for a circular buffer
rollover interrupt, and servicetheinterrupt by accessing the multimessage block of valid datawords. Inthis
mode, the RT's host processor does not need to be concerned about servicing individual messages, retries, or
errors.

Other RT options controlled by Configuration Register #2 include automatic clearing of the Service Request
Status Word bit following a Transmit V ector Word mode command, and capabilitiesto clear and/or load the
Time Tag Register following receipt of Synchronize mode commands. It should be noted that these three
features, and the use of circular buffers can be used inthe NON-ENHANCED mode (bit 15 of Configuration
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Register #3 programmed to logic "0"), as well asin the ENHANCED mode.

Many of the advanced features of the ACE RT operate only in the ENHANCED mode (bit 15 in
Configuration Register #3 programmed to logic "1"). In the ENHANCED mode, interrupts may be
generated for individual mode commands, and separate fixed memory locations can be allocated for
individual mode code DataWords (transmit and receive). Thebusy bit inthe Status Word may set based on
broadcast/valid RT address, transmit/receive bit, and subaddress. MIL-STD-1553B Notice 2 statesthat if the
Busy bit is set it should be set for a particular subaddress only.

Inthe ENHANCED mode, the ACE provides RT subaddress double buffering. The RT subaddress double
buffering mode allocates two 32-word data buffers to a selected subaddress. Received data is stored
alternatively into each of these buffers. In many RT applications, the host processor needsto accessonly the
datafrom thelatest received message for agiven subaddress. In thisscenario, the use of the RT subaddress
double buffer option serves to ensure data consistency by allowing the host processor to easily locate and
read the most recent, consistent, valid data block received for the respective subaddress.

The ACE aso provides a combined RT/Selective Monitor Mode. In this mode, all of the Advanced RT
features are available, as well as a full selective message-based monitor. The selective message monitor
mode alows the user to selectively monitor data based on RT address, T/R bit, and subaddress. The
message monitor has separate command and data stacks.

RT MEMORY ORGANIZATION

A typical memory map for the ACEin RT modeisillustrated in TABLE 46. Asin BC mode, the two Stack
Pointersresidein fixed locationsin the shared RAM address space: address 0100 (hex) for the AreaA Stack
Pointer and address 0104 for the Area B Stack Pointer. In addition to the Stack Pointer, for RT mode there
are several other areas of the shared RAM address space that are designated asfixed locations. Thesearefor
the Area A and Area B Lookup Tables, the lllegalization lookup table, the Busy lookup table, and the mode
code data tables.

The RT Lookup tables, which provide a mechanism for mapping data blocks for individual Tx/Rx/Bcst-
subaddressesto areasin the RAM, arelocated in address range 0140 to 01BF for Area A and addressrange
01COto 023Ffor AreaB. TheRT lookup tablesinclude Subaddress Control Wordsaswell astheindividua
DataBlock Pointers. If used, addressrange 0300-03FF isdedicated astheillegalizing section of RAM. The
actual Stack RAM area, aswell astheindividual datablocks, may belocated in any of the non-fixed areasin
the shared RAM address space.

TABLE 46(a) illustrates the typical memory map for the casein which the enhanced mode RT features are
not used. In thisinstance, address locations 0280-03FF (hex) may be used for storage of Stack Data or
Message Data Blocks.

TABLE 46(b) illustrates the RT memory map for the case where the advanced RT features are used.
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ADDRESS (HEX)

0000-00FF
0100

0104

0140-01BF
01C0-023F
0240-025F
0260-027F
0280-029F
02A0-02BF
02C0-02DF
02E0-02FF
0300-03FF
0400-041F
2FC0-2FDF
2FE0-2FFF

TABLE 46. TYPICAL RT MEMORY MAP
(8@ RT MEMORY MAP (Without ENHANCED M ODE features enabled)

DESCRIPTION

Stack A

Stack Pointer A (fixed location)
Stack Pointer B (fixed location)
Lookup Table A (fixed area)
Lookup Table B (fixed area)

Data Block
Data Block
Data Block
Data Block
Data Block
Data Table 5

Command Illegalization Table
Data Block 6

> wWwhhRER o

Data Block 356
Data Block 357

(b) MEMORY MAP (With the ENHANCED M ODE featur es enabled)

ADDRESS (HEX)

0000-00FF
0100

0101-0103
0104

0105-0107
0108-010F
0110-013F
0140-01BF
01C0-023F
0240-0247
0248-025F
0260-027F
0280-029F
02E0-02FF
0300-03FF
0400-041F
0420-043F

2FEQO-2FFF

DESCRIPTION

Stack A

RT Command Stack Pointer A (fixed location)

RESERVED

RT Command Stack Pointer B (fixed location)

RESERVED

Mode Code Selective Interrupt Table

Mode Code data (fixed area)
Lookup Table A (fixed area)
Lookup Table B (fixed area)

Busy Bit Lookup Table (fixed area)

(not used)
Data Block 0
Data Block

Data Block 4

(fixed area)

Command Illegalizing Table (fixed area)

Data Block 5
Data Block 6

Data Block 356
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Notethat in TABLE 46, the memory map shown for the RT ENHANCED mode (unlike the non-Enhanced
mode), thereis no area allocated for "Stack B." Thisis shown for purpose of illustration.

It should be noted that the global double buffering feature may still be used in conjunction with the
Enhanced RT mode. However, in the Enhanced mode, it is strongly recommended that the Subaddress
Double Buffering feature, rather than the "global" double buffering feature (Area A/AreaB) be used as a
more efficient means of ensuring data sample consistency.

Also, notethat in TABLE 46, the allocated areafor the RT command stack is 256 words. However, inthe
ENHANCED MODE, larger stack sizes are possible. In this mode, the RT Command Stack size is
programmabl e for 256 words (64 messages), 512, 1024, or 2048 words (512 messages) by means of bits 14
and 13 of Configuration register #3. Refer to TABLE 47.

TABLE 47. RT COMMAND STACK SIZE

BIT 14 BIT 13 BC/RT STACK SIZE
BC/RT CMD BC/RT CMD (WORDS)
STACK SIZE 1 STACK SIZE 2
0 0 256 (64 messages)
0 1 512 (128 messages)
1 0 1024 (256 messages)
1 1 2048 (512 messages)

RT MEMORY MANAGEMENT

In order to comply with Notice 2 of MIL-STD-1553B and to better support bulk data transfers, the ACE
provides enhanced RT memory management capabilities. Thesefeaturesallow broadcast message datato be
separated from nonbroadcast receive data, help to ensure data consistency for transmitted and received data
blocks, and generally serve to off-load the host processor for real-time applications.

Active Area DoubleBuffering. The ACE providesaglobal double buffering mechanism by means of bit
13, CURRENT AREA A*/B, of Configuration Register #1. At any point in time, thisallowsfor one stack
pointer, stack area, lookup table, and set of data blocksto be designated as "active" (used for the processing
of 1553 messages) and the alternate set of respective data structures to be designated as "nonactive."

Both the "active" and "nonactive’ RAM areas are always accessible by the host processor.
TABLE 48 illustrates the RT Lookup tables. Within each lookup table, 32 locations provide optional

separation of broadcast messages. The last 32 words of each table are Subaddress Control Words, one
appropriated for each RT subaddress.

Data Device Corporation 116 BU-65528/65527 Manual



TABLE 48. RT LOOKUP TABLES

AREA A AREA B DESCRIPTION COMMENT

0140 01CO0 Rx(/Bcst) SAO

. . . Receive (/Broadcast) Lookup
015F 01DF Rx(/Bcst) SA31 Pointer Table
0160 01E0 Tx SAO
017F O01FF Tx SA31 Transmit Lookup Pointer Table
0180 0200 Best SAO

. . . Broadcast Lookup Pointer Table
019F 021F Bcst SA31 (Optional)
01A0 0220 SACW SAOQ

. . . Subaddress Control Word Table
01BF 023F SACW SA31 (Optional)

Subaddress Control Word

Referring to TABLES 49 and 50, in the Enhanced RT Memory Management mode, each of the 32
Subaddress Control Words specifies the memory management and interrupt schemes for the respective
subaddress. For each Subaddress Control Word, five bits control the memory management scheme and
interrupts for each of transmit, receive, and broadcast messages. In addition, bit 15 (M SB) may be used to
enable subaddress double buffering for receive (and/or broadcast receive) subaddresses.

For each transmit (or receive or broadcast) subaddress, three bits are used to specify the memory
management scheme. For each Rx(/Bcst) subaddress, the memory management scheme may be selected
from among the single message mode (asin the nonenhanced mode), the circular buffer mode, or the double
buffered mode. For each transmit subaddress, the memory management scheme may be selected from
among the single message mode or the circular buffer mode. Note that the double buffered mode is not
applicable for transmit subaddresses.

It should be noted that for mode code messages, the Subaddress Control Word is only applicable if
ENHANCED MODE CODE HANDLING is disabled. ENHANCED MODE CODE HANDLING is
disabled in the non-ENHANCED mode or if bit O of Configuration Register #3islogic "0." ENHANCED
MODE CODE HANDLING is enabled in the ENHANCED MODE by setting bit 0 of Configuration
Register #3 to logic "1."
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In the single buffer mode, a single data block is repeatedly overread (for transmit data) or overwritten (for
receive or broadcast data). Alternatively, inthecircular buffer mode, DataWords for successive messages
to/from any particular Tx/Rx/Bcst subaddresses are read from or written to the next contiguous block of
locations in the respective circular buffer.

The size of the circular buffer for each transmit, receive, or broadcast subaddress may be programmed for
128, 256, 512, 1024, 2048, 4096, or 8192 words. For each Tx/Rx/Bcst subaddress, two bits of the
subaddress control word are used to enableinterrupts. One of these bitswill result in aninterrupt following
every message directed to the specific Tx/Rx/Bcst subaddress. The other of thesetwo bitswill result inan
interrupt at the end of a message if the message resulted in the Lookup table pointer for the respective
Tx/Rx/Bcst-subaddress crossing the lower boundary of the circular buffer, rolling over to the top of the
buffer.

In the subaddress double buffered mode, apair of 32-word data blocks are all ocated for aparticular receive
(and/or broadcast receive) subaddress. In this mode, successive messages received to the subaddress are
stored in aternating data blocks.

TABLE 49. SUBADDRESS CONTROL WORD BIT MAP
BIT DESCRIPTION

15(MSB) | RX: DOUBLE BUFFER ENABLE

14 TX: EOM INT

13 TX: CIRC BUF INT

12 TX: MEMORY MANAGEMENT 2 (MM2)
11 TX: MEMORY MANAGEMENT 1 (MM1)
10 TX: MEMORY MANAGEMENT 0 (MMO0)
RX: EOM INT

RX: CIRC BUF INT

RX: MEMORY MANAGEMENT 2 (MM2)
RX: MEMORY MANAGEMENT 1 (MM1)
RX: MEMORY MANAGEMENT 0 (MMO)
BCST: EOM INT

BCST: CIRC BUF INT

BCST: MEMORY MANAGEMENT 2 (MM2)
BCST: MEMORY MANAGEMENT 1 (MM1)
(LSB) |BCST: MEMORY MANAGEMENT 0 (MMO)

OIFR|IN|W|A~|OI|O|N|0]|©
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TABLE 50. SUBADDRESS CONTROL WORD
Memory Management Subaddress Buffer Scheme

RX DOUBLE
BUFFERED MM2 | MM MM DESCRIPTION COMMENT
ENABLED (see 1 0
Note)
0 0 0 0 Single Message
1 0 0 0 For Receive or Broadcast: Double Buffered
For Transmit: Single Message
X 0 0 1 128-Word
X 0 1 0 256-Word
X 0 1 1 512-Word Ci rculle)rf Buffer
X 1 0 0 1024-Word Specified Size
X 1 0 1 2048-Word
X 1 1 0 4096-Word
X 1 1 1 8192-Word

Note: In order to utilize subaddress double buffering, the ACE must be programmed to ENHANCED
MODE (bit 15 of Configuration Register #3 must be logic "1").

In order to select subaddress double buffering by means of the Subaddress Control Word, the RX
SUBADDRESS DOUBLE BUFFERING ENABLE bit (bit 13) and the ENHANCED RT MEMORY
MANAGEMENT bhit (bit 1) of Configuration Register #2 must be programmed to logic "1."

If the ACE isin ENHANCED MODE and RX SUBADDRESS DOUBLE BUFFERING ENABLE islogic

"1" and ENHANCED RT MEMORY MANAGEMENT islogic"0," the subaddress doubl e buffering mode
will be used for ALL receive (and broadcast) subaddresses.
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Single Message Mode

If bit 1 of Configuration Register #2islogic"0," the ACE memory management scheme assumesits default
or non-enhanced mode. In the non-enhanced RT operation, the single message memory management mode
isused for all receive, transmit, or broadcast subaddresses. It should be noted, that under the enhanced RT
memory management scheme, the single message mode may still be used for individual receive, transmit
and/or broadcast subaddresses. Thisisthe caseif the SUBADDRESS RX DOUBLE BUFFERING hit (bit
15) and the three applicable "memory management"” bits in the respective Subaddress Control Word are
logic"0."

The operation of the single message RT modeisillustrated in FIGURE 11. Inthe single message mode, the
respective Lookup Table entry must be loaded by the host processor. At the start of each message, the
lookup table entry is stored in the third address location of the respective message block descriptor in the
stack areaof RAM. Received DataWords are written to or transmitted Data \Words are read from the Data
Word Block referenced by the lookup table pointer. In the single message mode, the current lookup table
pointer is not written to by the ACE memory management logic at the end of amessage. Therefore, if a
subsequent messageis received for the same subaddress, the same DataWord block will be overwritten or
overread.
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FIGURE 11. RT MEMORY MANAGEMENT-SNGLE MESSAGE MODE

256-Word Boundaries
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The programming of bit 10 of Configuration Register # 2, 256-WORD BOUNDARY DISABLE, must be
considered for both the default memory management mode (bit 1 of Configuration Register # 2 = 0) or for
any Tx/Rx/Bcst subaddressesin the enhanced mode (bit 1 of Configuration Register # 2 =logic"1"), using
the single message mode. If 256-WORD BOUNDARY DISABLE islogic O, the operation of the address
counter for accessing RT DataWord Blocksfor the single buffer mode will observe 256-word boundariesin
the ACE shared RAM addressspace. That is, if 256-WORD BOUNDARY DISABLE islogicO, theinterna
Data Word address pointer will roll over from XXFF to XX00 (hex), rather than increment to (XX+1)00.

If the 256-WORD BOUNDARY DISABLE bitissettologic"1" however, the ACE address counter will not
roll over at 256-word boundaries. Inthisinstance, the Data\Word addresses are generated from the output of
al16-bit counter, rather than an 8-bit counter. That is, the address counter will increment from XXFFto (XX
+ 1)00, rather than roll back to XX00.

RT Subaddress Double Buffering Mode

The ACE provides a double buffering mechanism for received data, that is optionally selectable on a
subaddress basis for all receive (and/or broadcast) subaddresses. It should be noted that the Subaddress
Double Buffering mode is applicable for receive data only, not for transmit data. Double buffering of
transmit messages may be easily implemented by software techniques.

The purpose of the double buffering mode isto provide the host processor with the highest possible degree
of dataconsistency. Thisisaccomplished by allocating two 32-word dataword blocks for each individual
receive (and/or broadcast receive) subaddress. One of the blockswill be designated asthe active 1553 block
while the other will be considered inactive. The data accompanying the next receive command to that
subaddress will be stored in the active block. Upon completion of the message, provided that the message
was valid and Receive Double Buffering is enabled, the ACE will automatically switch the active and
inactive blocks for that subaddress. This meansthat the latest, valid, complete datablock isaways readily
available to the host processor.

The subaddress double buffer modeisavailableonly inthe ENHANCED MODE (bit 15 in Configuration #3
set). If the ENHANCED RT MEMORY MANAGEMENT ENABLE bit (bit 1 in Configuration Register
#2) is programmed to logic "0," then the selective double buffer mode is enabled by simply setting the
DOUBLE BUFFER ENABLE hit (bit 12 in Configuration Register #2) to logic "1." In this case (global
double buffering), double buffering is enabled for all receive subaddresses (and all broadcast receive
subaddresses if broadcast separation is enabled).

If ENHANCED RT MEMORY MANAGEMENT ENABLE bitisprogrammedtologic"1," then thedouble
buffer modeisenabled for selected subaddr esses by settingthe DOUBLE BUFFER ENABLE bit (bit 12in
Configuration Register #2) tologic "1" and by the programming of the desired Subaddress Control Words.
The Subaddress Control word must be programmed for receive single message mode (RX:MM2-0 (bits 7-5)
set to logic "0") and the DOUBLE BUFFER ENABLE bit (bit 15) must be programmed to logic "1." If
SEPARATE BROADCAST is enabled (bit 0 in Configuration Register #2 is set to logic "1"), then the
broadcast memory management scheme should also be set to single message mode (RX:MM2-0 (bits 2-0)
programmed to logic "0") if double buffering of broadcast receive commandsisdesired. Reference TABLE
50.
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The software algorithm for reading the latest data block isto first disable double buffering for the desired
subaddress. If ENHANCED RT MEMORY MANAGEMENT is not enabled (bit 1 of Configuration
Register #2 programmed to logic "0"), double buffering must bedisabled FOR ALL SUBADDRESSES by
setting RECEIVE SUBADDRESS DOUBLE BUFFERING ENABLE (bit 12 in Configuration
Register #2) tologic" 0."

If ENHANCED RT MEMORY MANAGEMENT isenabled (the STRONGLY RECOMMENDED
implementation), double buffering can be disabled on_a subaddress basis by programming the
DOUBLE BUFFER ENABLE bit (bit 15) of theappropriate Subaddress Control Word tologic" 0."
The host processor should then read the current value of the data block pointer in thelookup table.
Thispointer referencestheactive DataWord block. Thelast consistent datablock can be accessed inthe
inactive block by inverting bit 5 of the current datablock pointer. The current lookup table entry should not
be modified.

After reading the data block, the host processor should reenable double buffering by setting the RX
DOUBLE BUFFER ENABLE bit (if ENHANCED MEMORY MANAGEMENT is not enabled) or by
setting the RX DOUBLE BUFFER ENABLE bit (bit 15) in the appropriate Subaddress Control Word to
logic"1" (if ENHANCED MEMORY MANAGEMENT is enabled).
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Circular Buffer Mode

In the ENHANCED RT MEMORY MANAGEMENT mode, individual transmit, receive, and broadcast
subaddresses may be programmed for either the single message or circular buffer modes.
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FIGURE 13. RT MEMORY MANAGEMENT -CIRCULAR BUFFER MODE

The operation of the circular buffer RT memory management modeisillustrated in FIGURE 13. Asinthe
single message mode, theindividual Lookup Tableentriesareinitially loaded by the host processor. At the
start of each message, the Lookup Table entry isstored in the third position of the respective message block
descriptor in the stack area of RAM. Receive or Transmit Data Words are transferred to/from the circular
buffer, starting at the location referenced by the Lookup Table pointer.

If the OVERWRITE INVALID DATA hit (bit 11) of Configuration Register #2 islogic "0," the location
after thelast word accessed for the message is stored into the respective Lookup Tablelocation, regar dless
of whether or not therewereany errorsin thejust completed message. By so doing, datafor the next
message for the respective Tx/Rx/Bcst subaddresswill be accessed to/from the next lower contiguous block
of locations in the circular buffer.

If the OVERWRITE INVALID DATA hit (bit 11) of Configuration Register #2 islogic "1," the location
after the last word accessed for the message is stored in the respective Lookup Table location only
following avalid received (or transmitted) message. Assuming that thevalue of the Lookup Table pointer
isupdated, datafor the next message for the respective Tx/Rx/Bcst subaddresswill be accessed to/from the
next contiguous block of locationsin the circular buffer. Assumingthe OVERWRITEINVALID DATA bit
islogic"1," the Lookup Table pointer will not be updated at the end of the messageif therewasan error in
themessage. Thisallowsfailed messagesin abulk datatransfer to beretried without disturbing the circular
buffer data structure, and without intervention by the RT's host processor.

Data Device Corporation 123 BU-65528/65527 Manual



It isstrongly recommended that OVERWRITE INVALID DATA be programmed to logic
"1" when using thecircular buffer mode.

When the pointer reaches the lower boundary of the circular buffer (located at 128, 256, . . . 8192-word
boundaries in the shared RAM address space), the pointer rolls back to the top boundary of the circular
buffer, as shown in FIGURE 13.

It should be noted that the pointer to the start of the RT DataWord block isstored in the third location of the
message block descriptor (in the stack) for the single buffer mode as well as for the circular buffer mode.

To make best use of the circular buffer feature, the OVERWRITE INVALID DATA bit (bit 11 of
Configuration Register #2) and RX: CIRCULAR BUFFER ROLLOVER bit (bit 8) in the Subaddress
Control Word should be programmed to logic "1." The host processor need initialize the circular buffer
lookup table pointer, and then wait for the circular buffer rollover interrupt. After thisinterrupt occurs, the
CPU may then read the contiguous, multimessage block of valid, received Data Words from the shared
RAM. Useof theRT circular buffer feature eliminates the need for the CPU to serviceindividual messages,
or be concerned with message errors or retries.

TABLE 51 summarizes the programming of configuration register bits required to enable the various ACE
RT memory management features.
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TABLE 51.

CFG.REG.BITSUSED TO ENABLE RT MEM. MNGMNT FEATURES

FEATURE

SUBADDRES
SDOUBLE
BUFFER
ENABLE
(bit 12 of
Configuration
Register # 2)

OVERWRITE
INVALID
DATA
(Configuration
Register # 2, bit
11)

ENHANCED
RT MEMORY
MANAGEME

NT
(Configuration
Register #2, bit

1)

SEPARATE
BROADCAST
(Configuration
Register #2, bit
0)

ENHANCED
RT MEMORY
MANAGEME

NT
(Configuration
Register #3, bit

15)

Default
(power turn-
on) Mode:
Single

M essage for
ALL
Tx/Rx/Bcst
Subaddresses

0

0

0

Single

M essage
mode for all
transmit
subaddr esses,
Double
Buffering for
ALL receive
(and

br oadcast)
subaddr esses

1
(See Note)

1
(See Note)

Broadcast
Separation

Enable
circular
buffersfor
individual
subaddresses;
NOT
overwriting
invalid data

Enable
circular
buffersfor
individual
subaddr esses,
WITH
overwriting
invalid data

Enable
subaddress

1
(See Note)

1
(See Note)
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double
buffering for
individual
receive (and
br oadcast)
subaddr esses

Note: Inorder to enable the subaddress double buffering mode, ENHANCED MODE (bit 15 of Configuration Register #3) must
be programmed to logic " 1" before SUBADDRESS DOUBLE BUFFERING ENABLED (bit 12 of Configuration Register #2) is
written aslogic "1."

RT STACK AND INTERRUPTS

In RT mode, the Stack areaof RAM contains areal-time chronology of all messages processed by the ACE.
Similar to BC mode, thereisafour word block descriptor in the Stack for each message processed. Thefour
entries to each block descriptor are the Block Status Word, Time Tag Word, the pointer to the start of the
datablock, and the 16-bit received Command Word. Prior to the processing of messages, the host processor
should initialize the Stack Pointer. In some applications, it may aso prove helpful to "zero out” the Stack
area prior to receiving messages.

In RT mode, the host processor may determine that a message has been processed either by means of
interrupts or by polling the Interrupt Status Register or the active area Stack Pointer memory location.
The RT Command Stack Pointer increments by four (modulo the stack size) at the start of each message
processed. After amessageisreceived, the host CPU should read the Block Status Word, Time Tag, data
block starting address, and Command Word received from the Message Block Descriptor in the Stack.
Assuming avalid message wasreceived, it may then read the received DataWordsfrom thereferenced Data
Word block.
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RT Block Status Word. The bit map and bit definitions for the RT Block Status Word are indicated
below.

TABLE 52. RT MODE BLOCK STATUSWORD

BIT DESCRIPTION
15(MSB) | EOM

14 SOM

13 CHANNEL B/A*

12 ERROR FLAG

11 RT-RT FORMAT ERROR
10 FORMAT ERROR

9 NO RESPONSE TIMEOUT

LOOP TEST FAIL

CIRCULAR BUFFER ROLLOVER
ILLEGAL COMMAND WORD

WORD COUNT ERROR

INCORRECT DATA SYNC

INVALID WORD

RT-RT GAP/SYNCH/ADDRESS ERROR
RT-RT 2ND COMMAND ERROR

0O(LSB) COMMAND WORD CONTENTS ERROR

RIN[w|A~|OI|O ||

END-OF-MESSAGE (EOM): Set at the completion of an RT message, regardless of whether or not there
were any errorsin the message.

START-OF-MESSAGE (SOM): Set approximately 3-4 s following the receipt (mid-parity bit) of the
Command Word and cleared at the end of the message.

CHANNEL B/A*: Thisbit will below if the message was processed on Channel A or high if the message
was processed on Channel B.

ERROR FLAG: If thishitislogic"1," and one or more of bits 10, 9, and/or 8 arelogic "1," thisindicates
one or more of the following errors have occurred in the message: Format Error Response Timeout and/or
Loop Test Fail.

RT-to-RT FORMAT: Applicablefor ENHANCED MODE only (ENHANCED MODE ENABLED, hit 15
of Configuration Register #3, settologic"1"). Thisbit will besetif the ACEisthereceiving RT inan RT-
to-RT transfer. Notethat thisbit will not be set if the ACE isthetransmitting RT for an RT-to-RT transfer.
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FORMAT ERROR: If set, indicatesthat the received portion of amessage contained one or moreviolations
of the 1553 message validation criteria (sync, encoding, parity, bit count, word count, etc.). Thishitisa
summation of bits5, 4, 3, 2, 1, and 0.

RESPONSE TIMEOUT: If set, indicatesthat the ACE wasthereceiving RT for an RT-to-RT transfer and
that the transmitting RT has either not responded or has responded later than the programmed value for the
No Response Timeout time. The ACE'SRT-to-RT No Response Timeout Timeis defined asthetimefrom
the mid-bit crossing of the parity bit of the Transmit Command Word to the mid-sync crossing of the RT
Status Word. In the nonenhanced mode (ENHANCED MODE ENABLED, bit 15 of Configuration Register
#3, islogic "0"), the value of the BC Response Timeout is 17.5 to 19.5 pus. If ENHANCED MODE
ENABLED is logic 1, the value of the No Response Timeout value is programmable from among the
nominal values 18.5, 22.5, 50.5, and 130 us (1 us) by means of bits 10 and 9 of Configuration Register #5.

LOOPTEST FAIL: A loopback test isperformed on thetransmitted portion of every nonbroadcast message
in RT mode. A validity check is performed on the received version of every word transmitted by the ACE
RT. In addition, a bit-by-bit comparison is performed on the last word transmitted by the RT for each
message. If either thereceived version of any transmitted word is determined to beinvalid (sync, encoding,
bit count, and/or parity error) and/or the received version of the last transmitted word does not match the
transmitted version, the LOOP TEST FAIL bit will be set.

CIRCULAR BUFFER ROLLOVER: Applicable for ENHANCED MODE only (ENHANCED MODE
ENABLED, bit 15 of Configuration Register #3, set to logic "1") and if ENHANCED RT MEMORY
MANAGEMENT isenabled (bit 1 of Configuration Register # 2 isset tologic"1") and the circular buffer
option is enabled for the Bcst/Tx/Rx-subaddress for the current message, by means of the Subaddress
Control Word. This bit will be set if the lookup table address pointer crossed the upper boundary of its
circular buffer, resulting in a rollover. If OVERWRITE INVALID DATA is enabled (bit 11 of
Configuration Register #2 set to logic "1"), this bit will only be set following completion of a transmit
message or a valid receive message that resulted in arollover. If OVERWRITE INVALID DATA is
disabled (bit 11 of Configuration Register #2 set to logic "0"), this bit will be set when arollover occurs,
independent of message validity.

It should be noted that in the non-ENHANCED mode (ENHANCED MODE ENABLED, bit 15 of
Configuration Register # 3, islogic " 0"), bits 7 through 0 will always belogic" 0."

ILLEGAL COMMAND WORD: Applicablefor Enhanced Mode only (ENHANCED MODE ENABLED,
bit 15 of Configuration Register #3, programmedtologic"1"). If thishitisset, it indicatesthat the message
has been illegalized. A messageisillegalized if (ENHANCE MODE ENABLE, bit 15 of Configuration
Register #3islogic"0" or ILLEGALIZATION DISABLE, hit 7 of Configuration Register #3islogic "0")
and the appropriate bit for the respective Broadcast-Tx/Rx-Subaddress-Word Count/Mode Code
combination is set in the illegalization table, address locations 0300-03FF in the shared RAM.
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WORD COUNT ERROR: Applicablefor Enhanced Mode only (ENHANCED MODE ENABLED, bit 15
of Configuration Register #3, programmed to logic "1"). If set, indicates that the BC did not transmit the
correct number of Data Words.

INCORRECT DATA SYNC: Applicablefor Enhanced Mode only (ENHANCED MODE ENABLED, bit
15 of Configuration Register #3, programmed to logic "1"). If set, indicates that the BC transmitted a
Command sync in a Data Word.

INVALID WORD: Applicable for Enhanced Mode only (ENHANCED MODE ENABLED, bit 15 of
Configuration Register #3, programmedtologic"1"). Indicatesthe BC (or transmitting RT inan RT-to-RT
transfer) transmitted with one or more words contai ning one or more of the following error types. syncfield
error, Manchester encoding error, parity error, and/or bit count error.

RT-t0-RT GAP/SYNC/ADDRESS ERROR: Applicable for Enhanced Mode only (ENHANCED MODE
ENABLED, bhit 15 of Configuration Register #3, set to logic "1"). This bit is set if the ACE RT isthe
receiving RT for an RT-to-RT transfer and one or more of the following occur: (1) If the GAP CHECK
ENABLED hit (bit 8) of Configuration Register #5isset tologic"1" and the transmitting RT respondswith
aresponsetimeof lessthan 4 ps, per MIL-STD-1553B (mid-parity bit to mid-sync); i.e., lessthan 2 pusdead
time; and/or (2) Thereisan incorrect sync type or format error (encoding, bit count, and/or parity error) in
the transmitting RT Status Word; and/or (3) The RT addressfield of the transmitting RT Status Word does
not match the RT address in the transmit Command Word.

RT-t0-RT SECOND COMMAND ERROR: Applicable for Enhanced Mode only (ENHANCED MODE
ENABLED, bit 15 of Configuration Register #3, programmed tologic "1"). If the ACEisthereceiving RT
for an RT-to-RT transfer, thisbit set indicates one or more of the following error conditionsin the transmit
Command Word: (1) T/R* bit =logic "0"; (2) subaddress = 00000 or 11111; and/or (3) same RT Address
field as the receive Command Word.

COMMAND WORD CONTENTS ERROR: Applicablefor Enhanced Mode only (ENHANCED MODE
ENABLED, hit 15 of Configuration Register #3, programmed to logic "1"). Indicatesareceived command
word isnot defined in accordance with MIL-STD-1553B. Thisincludesthefollowing undefined Command
Words: (1) BROADCAST DISABLED, hit 7 of Configuration Register #5 islogic "0" and the Command
Word isanonmode code, broadcast, transmit command; (2) The OVERRIDE MODE T/R* ERROR bit, bit
6 of Configuration Register #3, islogic "0" and amessagewithaT/R* bit of "0," asubaddress/modefield of
00000 or 11111 and amode code field between 00000 and 01111; (3) BROADCAST DISABLED, bit 7 of
Configuration Register #5islogic "0" and amode code command that isnot permitted to be broadcast (eg.
Transmit status) is sent to the broadcast address (11111).
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TimeTagWord

The Time Tag Word, the second location of the message block descriptor in the RT Command Stack, is
updated (written) during both the Start-of-Message (SOM) and End-of-Message (EOM) sequences. The
SOM sequence occurs immediately after reception of avalid Command Word to the RT's address or the
broadcast address. The EOM sequence occurs approximately 3 to 4 us after the last word transmitted or
received in amessage.

During these sequences, the current value of the ACE'sinternal read/writable Time Tag Register (register
address 05) is written to the respective RAM location. The resolution of the Time Tag counter is
programmablefrom among 2, 4, 8, 16, 32, and 64 us/LSB, or an externally provided clock, by means of bits
9, 8, and 7 of Configuration Register #2.

The value of the Time Tag Register will roll over from FFFF (hex) to 0000 after every 65,536 counts (LSB
times). When the rollover occurs, a TIME TAG ROLLOVER interrupt request will occur, if enabled by
means of the Interrupt Status Register. In addition, the TIME TAG ROLLOVER bit in the Interrupt Status
Register will become set following the rollover if (1) the interrupt is enabled, or (2) ENHANCED
INTERRUPT S are enabled (ENHANCED MODE and bhit 15 of Configuration Register #2 isprogrammed to
logic"1").

If CLEAR TIME TAG ON SYNCHRONIZE, bit 6 of Configuration Register #2, is programmed to logic
"1," thevalue of the ACE RT Time Tag Register will be cleared to 0000 following receipt of aSynchronize
(without data) mode command. If LOAD TIME TAG ON SYNCHRONIZE, bit 5 of Configuration Register
#2, isprogrammed to logic "1," the value of the received Data Word will be loaded into the ACE RT Time
Tag Register following receipt of avalid Synchronizewith data mode command and the accompanying Data
Word.

Data Block Pointer or Mode Data Word
The third word location within the RT message descriptor is used for two different purposes.

For nonmode code messages, or for mode code messages with ENHANCED MODE CODE HANDLING
disabled (bit 15 or bit 0 of Configuration Register #3 programmed to logic "0"), thevalueread fromthe RT
lookup tableis stored in thislocation. Thisvalueindicatesthe starting location of the DataWord block for
the respective message.

For mode code messages with dataand ENHANCED MODE CODE HANDLING enabled (bit 15and bit O
of Configuration Register #3 programmed to logic "1"), the Data Word that istransmitted or received for a
mode code message with datais written to this location during the RT End-of-Message (EOM) sequence.

For mode code messages without data, no word is written to the third location of the message block
descriptor.
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Command Word Received

For all messages, the received Command Word is stored in the fourth location in the message block
descriptor during the RT Start-of-Message (SOM) sequence.

RT INTERRUPTS

The ACE offers a great deal of flexibility in terms of RT interrupt processing. In some systems, the
transmission or reception of a message with a particular subaddress denotes the end of a complete set of
consistent data. In this instance, the user should use the RT SUBADDRESS CONTROL WORD
INTERRUPT in order to issue an interrupt request only for a particular T/R-subaddress, rather than
following every message. One technique would then be for the host processor to switch the active area of
shared RAM, by toggling bit 13 of Configuration Register #1 at thistime.

Aninterrupt request for acircular buffer rollover condition (if enabled) will occur only following theend of
atransmit message during which thelast location in the circul ar buffer has been read or following theend of
avalid recelve or broadcast message in which the last location in the circular buffer has been written to.

If ENHANCED MODE CODES are enabled (ENHANCED MODE and bit 0 of Configuration Register #3
islogic"1"), interrupts may be enabled following receipt of specific mode code messages. Theseinterrupts
may be enabled by means of the Mode Code Selective Interrupt Tabled, address|ocations 0108-010F in the
shared RAM.

IMPLEMENTING BULK DATA TRANSFERS

In systems involving bulk data transfers over the 1553 bus to/from the same subaddress, the host CPU
should set the OVERWRITE INVALID DATA bit (bit 11) of Configuration Register #2 and enablethe RT
CIRCULAR BUFFER ROLLOVER interrupt request. By so doing, the routine transfer of multiple
messagesto the sel ected subaddress, including error sand retries, istransparent to the host processor. The
ACE will issue an interrupt request only after it has received the anticipated number of valid datawords to
the particular subaddress. The anticipated number of wordsto bereceived (or transmitted) is programmable
up to 8192 words.
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RT COMMAND ILLEGALIZATION

The ACE provides an internal mechanism for RT Command Word illegalizing. The scheme utilizes a256-
word area in the ACE shared RAM space. A benefit of this feature is reduced P.C. board space
requirements, by eliminating the need for an externa PROM, PLD, or RAM device to perform the
illegalizing function. The ACE illegalization scheme provides the maximum in flexibility, allowing any
subset of the 4096 possible combinations of broadcast/own address, T/R* bit, subaddress, and word
count/mode code to beillegalized. Another advantage of the RAM-based illegalizing technique is that it
provides self-testability.

The power turn-on default condition is for RT command illegdization to be enabled. Command
illegalization may be disabled by first setting bit 15 of Configuration Register #3, ENHANCED MODE, to
logic "1" and then setting bit 7 of Configuration Register #3, ILLEGALIZATION DISABLED (while
rewriting bit 15, ENHANCED MODE ENABLED, tologic "1"), to logic "1."

If command illegalization is used, address locations 0300 through O3FF are dedicated for the message
illegalizing function and must not be used for Stack or DataBlock storage. If RT command illegalizationis
disabled, the ACE assumesthat all valid, defined, received Command Wordsarelegal. If theillegalization
optionisdisabled, address|ocations 0300 through 03FF may be used for the storage of the Descriptor Stack
or Data Blocks.

It should be noted that the state of the ILLEGALIZATION DISABLED bit in Configuration Register #3 has
no effect for Bus Controller (BC) or Monitor (MT) modes.

The ACE shared RAM allocates 256 words, address locations 0300 to 03FF (hex), for RT command
illegalization. Broadcast commands are illegalized separately from nonbroadcast commands.

Commands may beillegalized down to theword count level. For example, aone-word receive command to
subaddress 1 may be legal, while atwo-word receive command to subaddress 1 may be illegalized.

Effects of Illegalization

If the ACE RT protocol logic determines that a nonbroadcast message has been illegalized, the ACE will
respond with the Message Error bit set inthe RT StatusWord. If atransmit command has beenillegalized,
the ACE will respond with its Status Word with the Message Error bit set; no Data Words will be
transmitted.

If a receive command has been illegalized and the ACE is in non-ENHANCED mode or bit 4 of
Configuration Register #3, ILLEGAL RECEIVE TRANSFER DISABLE isprogrammedtologic"0," Data
Wordsreceived in aBC-to-RT (or RT-to-RT) transfer will be stored to the shared RAM. However, if the
ACEisinENHANCED MODE and ILLEGAL RECEIVE TRANSFER DISABLE isprogrammed TO logic
"1," received datawords will not be stored to RAM.
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In the case of anillegalized broadcast command, the ACE will not respond, but will set the Message Error
and Broadcast Command Received bitsinitsinternal RT StatusRegister. If the next messageisaTransmit
status or Transmit last command mode code, the ACE RT will then respond with the Message Error bit set to
logic "1." For abroadcast receive command, the storage or non-storage of Data Wordsis controlled by the
ILLEGAL RECEIVE TRANSFER DISABLE hit, as described above.

If the ACE RT is programmed for the ENHANCED MODE (bit 15 of Configuration Register #3
programmed to logic "1"), ILLEGAL COMMAND WORD, bhit 6 of the RT Block Status Word, will be set
tologic"1" when the Block Status Word iswritten to the message block descriptor in the Command Stack
during both the Start-of-Message (SOM) and End-of-Message (EOM) transfer sequences.

Illegalization Ram Memory Map

TABLE 53. ILLEGALIZING RAM ADDRESS DEFINITION
BIT DESCRIPTION

15(MSB) [LOGIC“0”

14 LOGIC “0”

13 LOGIC “0”

12 LOGIC “0”

11 LOGIC “0”

10 LOGIC “0”

9 LOGIC “1”

8 LOGIC “1”

7 BROADCAST*/OWN ADDRESS
6 TIR*

5 SA4

4 SA3

3 SA2

2 SA1

1 SAO

o(LSB) |wcamca

Notes:
Q) Address bit 7, BRDCST*/OWN ADDR, islogic "0" for broadcast commands, logic "1" for nonbroadcast commands.
2 Address bit 6, T/R*, is high for transmit commands, low for receive commands.

©)] Bits 5 through 1, SA4 through SAO, define the command subaddress. SA4-SAOQ are 00000 or 11111 for mode code
commands. SA4-SAOQ assume a value between 00001 and 11110 for non-mode code messages.

4 Addresshit 0, WC4/M C4, specifiesthe M SB of the command's Word Count/Mode Code field: Word Count for 00001 <
SA4-SA0< 11110, Mode Code for SA4-SA0 = 00000 or SA4-SA0=11111. If WC4/MC4islogic"0," thereferenced
word intheillegalization RAM isused to program command illegalization for Word Counts/M ode Codes 15 through O.
If WC4/MC4 islogic 1, the referenced word in the command illegalization RAM is used to program illegalization for
Word Counts/Mode Codes 31 through 16.

Theorganization of theillegalization RAM tableisillustrated in TABLE 54. Asshown, the base address of
the illegalization table is 0300 (hex). The index into the illegalizing RAM is formulated by means of
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BROADCAST/OWN ADDRESS*, T/R* bit, Subaddress (4-0), and the MSB of the Word Count/Mode
Code field (WC4/MC4), as defined by TABLE 53.

Commands may beillegalized down to the Word Count level. For example, a1-word receive command to
subaddress 1 can be legal, while a 2-word receive command can be illegalized.

Thefirst 64 wordsof theILLEGALIZATION tableare used toillegalize Broadcast Receive Commands (two
words per subaddress). The next 64 words refer to Broadcast Transmit Commands. Since nonmode code
broadcast transmit commands are not defined by MIL-STD-1553B, the section of the illegalization table
between (and including) address|ocations 0342 and 037D (hex) do not need to be programmed by the user.
The next 64 words correspond to nonbroadcast receive commands. The final 64 words refer to
nonbroadcast transmit commands. Reference TABLE 54.

For each broadcast/own address-T/R* -subaddress, a pair of words (32 bits) intheillegalization RAM table
are allocated for the purpose of illegalizing any combination of the 32 possible word counts or mode codes.

The programming of the individual wordsin the illegalization table is defined by TABLE 55.

TABLE 54. ILLEGALIZATION RAM MAP

ADDRESS DESCRIPTION
0300 Brdcst/Rx, SA 0, MC15-0
0301 Brdcst/Rx, SA 0, MC31-16
0302 Brdcst/Rx, SA 1, WC15-0
0303 Brdcst/Rx, SA 1, WC31-16
033F Brdcst/Rx, SA 31, MC31-16
0340 Brdecst/Tx, SA 0, MC15-0
0341 Brdecst/Tx, SA 0, MC31-16
1, WC 15-0

0342 Brdcst/Tx, SA

{Note: Non-Mode Code Broadcast/Transmit Commands (SA1-30) are not defined by MIL-STD-
1553B. Therefore, addresses 0342-037D do not need to be programmed. }
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TABLE 54. ILLEGALIZATION RAM MAP (cont.)

037D
037E
037F
0380
0381
0382
0383

03BE
03BF
03Co
03C1
03C2
03C3

03FC
03FD
O3FE
03FF

Data Device Corporation

Brdcst/Tx, SA 30, WC 31-16

Brdecst/Tx, SA 31,
Brdecst/Tx, SA 31,
Own Addr/Rx, SA
Oown Addr/Rx, SA
Oown Addr/Rx, SA
Own Addr/Rx, SA
Oown Addr/RX, SA
Own Addr/Rx, SA
Own Addr/Tx, SA
Own Addr/Tx, SA
Own Addr/Tx, SA
Oown Addr/Tx, SA
Own Addr/Tx, SA
Own Addr/Tx, SA
Own Addr/Tx, SA
Own Addr/TX, SA

MC 15-0
MC 31-16
0, MC 15-0
0, MC 31-16
1, WC 15-0
1, WC 31-15
MC 15-0
MC 31-16
0, MC 15-0
0, MC 31-16
1, WC 15-0
1, WC 31-16

31,
31,

WC 15-0
WC 31-16
MC 15-0
MC 31-16

30,
30,
31,
31,
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SUBADDRESSILLEGALIZATION WORD 0

TABLE 55a. ILLEGALIZATION RAM WORD BIT
DEFINITIONS : For even numbered addresses (WC/MC4=0)

BIT

DESCRIPTION

15(MSB)

WC/MC =15 |llegal

14

WC/MC = 14 Illegal

13

WC/MC =13 lllegal

12

WC/MC = 12 lllegal

11

WC/MC =11 Illegal

(=Y
o

WC/MC = 10 Illegal

WC/MC = 9 lllegal

WC/MC= 8lllega

WC/MC = 7 lllegal

WC/MC= 6 lllegal

WC/MC = 5 lllegal

WC/MC= 4lllegal

WC/MC = 3lllegal

WC/MC= 2 lllega

RIN[W|~|OI|[O|N]|00]|©

WC/MC = 1 lllegal

O(LSB)

WC/MC= 0 lllega

SUBADDRESSILLEGALIZATION WORD 1

TABLE 55b. ILLEGALIZATION RAM WORD BIT
DEFINITIONS : For odd numbered addresses (WC/MC4=1)

BIT

DESCRIPTION

15(MSB)

WC/MC = 31 lllegal

14

WC/MC = 30 |llegal

13

WC/MC = 29 Illegal

12

WC/MC = 28 Illegal

11

WC/MC = 27 lllegal

(=Y
o

WC/MC = 26 |llegal

WC/MC = 25 |llegal

WC/MC = 24 |llegal

WC/MC = 23 lllegal

WC/MC = 22 lllegal

WC/MC = 21 Illegal

WC/MC = 20 |llegal

WC/MC =19 Illegal

WC/MC = 18 lllegal

RIN[W|~|OI|[O|N]|00]|©

WC/MC =17 lllegal

O(LSB)

WC/MC = 16 Illegal

The following should be noted with regards to TABLE 55:
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Q) Toillegalizeaparticular word count for agiven broadcast/own address-T/R* -subaddress, the
appropriate bit position in the respectiveillegalization word should be programmed to logic
"1." A bit value of logic "0" designates the respective Command Word as alegal command.

2 For subaddresses 00001 through 11110, the"GC/MC" field specifiesthe Word Count field of
the respective Command Word. For subaddresses 00000 and 11111, the "WC/MC" field
specifies the Mode Code field of the respective Command Word.

(©)) Since nonmode code broadcast transmit messages are not defined by MIL-STD-1553B, the
sixty (60) wordsin theillegalization RAM, addresses 0342 through 037D, corresponding to
these commands do not need to beinitialized. The ACE will not respond to anonmode code
broadcast transmit command, bet will automatically set the Message Error bitinitsinternal
Status Word Register, regardless of whether or not corresponding bit in the illegalization
RAM has been set. If the next message is a Transmit Status or Transmit Last Command
mode code, the ACE will respond with its Message Error bit set.

Accessing thelllegalization Table

In order to usetheillegalizing feature, the host processor should writeto the 256 words of illegalizing RAM
as part of the ACE'S initialization procedure, following power turn-on. After theillegalization RAM has
been loaded, the host processor then has the option of reading it back in order to verify. When the
illegalization RAM initialization has been completed, the host processor should put the ACE on-linein RT
mode by writing to Configuration Register #1.

If desired, the host processor may periodically reread the contents of theillegalization RAM, for continual
verification. The ACE's 1553 protocol logic will perform a single read access during the RT Start-of-
Message (SOM) sequence. Asaresult of the read access, the ACE will determineif the particular Command
Word has beenillegalized by the host CPU. Since theillegalization RAM should not be used for stack or
message data (assuming illegalization is enabled), the ACE's 1553 logic will never writeto this section of
memory.
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ENHANCED MODE CODE HANDLING

The ACE includes a mechanism for storing Data Words associated with specific mode code commandsin
individual locationsin the shared RAM. Inaddition, the ACE hasthe ability to generate selectiveinterrupts
for specific mode commands based on alookup table. Thesefeaturesare enabledinthe ACE RT Enhanced
mode, by setting ENHANCED MODE bit (bit 15 in Configuration Register #3) to logic "1," followed by
setting ENHANCED MODE CODE HANDLING hit (bit O in Configuration Register #3) to logic "1."

ENHANCED MODE CODE HANDLING enables three aspects of handling mode code messages.

Q) For all nonmode code messages, and for mode code messages with ENHANCED MODE CODE
HANDLING disabled, the third word of the message descriptor block inthe stack isreserved for the
DATA BLOCK POINTER. Reference FIGURES 11, 12, and 13. The DATA BLOCK POINTER
references the starting location of the DataWord block for received or transmitted data. I1nthe case
of mode code messages, the Data Word block consists of a single Data Word.

However, for mode code commands with data, if ENHANCED MODE CODE HANDLING is
enabled, thethird word of the message descriptor inthe RT stack will contain the actual DataWord
transmitted or received, rather than a pointer to the (single word) data block. For mode commands
without data, the third word of the descriptor is not written to.

2 ENHANCED MODE CODE HANDLING affectsthe address mapping of Data\Wordstransmitted or
received for mode code messages. With ENHANCED MODE CODE HANDLING enabled, for
mode commands with Data Words associated with them (transmit and receive commands 10 to 1F
hex), the ACE will read the data from or store the datato individual (for each mode code) fixed
locationsinthe RAM. Theaddress|ocations associated with recelve mode commandsare 110-11F
hex. These locations are accessed based on Mode Code bits 3-0. Transmit mode code datawill be
read from locations 120-12F based on Mode Code bits 3-0. If the SEPARATE BROADCAST
option is selected (bit O of Configuration Register #2 is set to logic "1"), broadcast mode code
receive Data Words will be stored in locations 130-13F hex . If the SEPARATE BROADCAST
optionisnot selected (bit 0 of Configuration Register #2isset tologic"0"), broadcast mode receive
data will be stored along with the nonbroadcast receive Data Words in locations 110-11F hex.
TABLE 56 illustrates the RAM locations for each of the mode commands with data.

(©)) Mode code selective interrupts are enabled in the Enhanced ACE RT Mode by setting the
ENHANCED MODE CODE HANDLING hit (bit 0 of Configuration Register #3) tologic"1" and
by settingthe RT SELECTED MODE CODE INTERRUPT bit (bit 1inthe Interrupt Mask Register)
tologic"1" and initializingthe MODE COMMAND SELECTIVE INTERRUPT TABLE (locations
108-10F hex in RAM). EntriesintheMODE COMMAND SELECTIVEINTERRUPT TABLE are
addressed by appending the 3-bit value formed by broadcast, T/R* bit, and MODE CODE bit 4tothe
base address of 108 hex. The bit location within this 16-bit word that determinesif the given mode
command will generate an interrupt is specified by the 4-bit valueformed by MODE CODE bits 3-0.

If the appropriate bit has been programmed to logic "1," the ACE will generate an interrupt at the
end of the current message. Note that some of the possible Command Word combinations are
invalid. Aslong asthe Command Word meets the 1553 criteriafor word validation, the interrupt
will be generated at the end of the message, even if the particular command isillegal or invalid.
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Refer to TABLE 57 and TABLE 58.

TABLE 56. ENHANCED MODE CODE DATA LOCATIONS

RAM LOCATION | MODE CODE
0110 UNDEFINED
0111 SYNCHRONIZE WITH DATA
0112 UNDEFINED
0113 UNDEFINED
0114 SELECTED TRANSMITTER SHUTDOWN
0115 OVERRIDE SELECTED TRANSMITTER SHUTDOWN
0116-011F RESERVED (RECEIVE MODE CODEYS)
0120 TRANSMIT VECTOR WORD
0121 UNDEFINED
0122 TRANSMIT LAST COMMAND
0123 TRANSMIT BIT WORD
0124 UNDEFINED
0125 UNDEFINED
0126-012F RESERVED (TRANSMIT MODE CODEYS)
0130 UNDEFINED BROADCAST
0131 BROADCAST SYNCHRONIZE WITH DATA
0132 UNDEFINED BROADCAST
0133 UNDEFINED BROADCAST
0134 BROADCAST SELECTED TRANSMITTER SHUTDOWN
0135 BROADCAST OVERRIDE SELECTED TRANSMITTER SHUTDOWN
0136-013F RESERVED BROADCAST
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TABLE 57. MODE CODE INTERRUPT LOOKUP TABLE RAM MAP

ADDRESS DESCRIPTION

0108 Receive Mode Commands 0-15 (Undefined)

0109 Receive Mode Commands 16-31 (With Data)

010A Transmit Mode Commands 0-15 (Without Data)

010B Transmit Mode Commands 16-31 (With Data)

010C Broadcast Receive Mode Commands 0-15
(Undefined)

010D Broadcast Receive Mode Commands 16-31
(With Data)

010E Broadcast Transmit Mode Commands 0-15 (Without Data)

010F Broadcast Transmit Mode Commands 16-31

(Undefined/Reserved)

TABLE 58. SAMPLE MODE COMMAND INTERRUPT
LOOKUP TABLE ENTRY (Shown for location 010Ah)

BIT DESCRIPTION

15(MSB) | RESERVED MODE CODE
14 RESERVED MODE CODE
13 RESERVED MODE CODE
12 RESERVED MODE CODE
11 RESERVED MODE CODE
10 RESERVED MODE CODE

RESERVED MODE CODE

RESET REMOTE TERMINAL
OVERRIDE INHIBIT TERMINAL FLAG
INHIBIT TERMINAL FLAG
OVERRIDE Tx SHUTDOWN
TRANSMITTER SHUTDOWN
INITIATE SELF TEST

TRANSMIT STATUS

SYNCHRONIZE

0(LSB) DYNAMIC BUS CONTROL

RIN[W|A~|OI[O|N]|00]|©

Note: A logic "1" in the selected bit position will enable that command to generate an interrupt.
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BROADCAST OPTION

In RT mode, the ACE alowsthe use of broadcast messages as a software-programmable option. Inthenon-
ENHANCED RT Mode, if the BROADCAST DISABLED bit (bit 7 in Configuration Register #5) is
programmed to logic "0," the ACE will recognize RT Address 31 as the broadcast address. If the
BROADCAST DISABLED bit isprogrammed to logic "1," then RT Address 31 will not be recognized as
the broadcast address and may be used as a discrete terminal address. MIL-STD-1553B stipulatesthat RT
address 31 shall not be assigned as a discrete terminal address.

If broadcast is enabled and the ACE RT receives a broadcast Command Word (RT address 31), followed
contiguously by a Transmit Command Word to the ACE RT's own address, indicating an RT-to-RTs
(broadcast) message, the broadcast Command Word will be superseded and the ACE RT will respond to the
transmit command.

BUSY BIT

If the host CPU asserts the BUSY* bit low in Configuration Register #1, the ACE will respond to any
command with the BUSY bit set initsRT Status Word. Similarly, if ALTERNATE RT STATUSWORD
ENABLED (bit 5 of Configuration Register #3) isprogrammedtologic"1," thentheBUSY StatusWord Bit
isdirectly controlled by means of bit 4 (SO3) of Configuration Register #1. If the ACE is programmed for
the non-ENHANCED mode (bit 15 of Configuration Register #3 is logic "0") or if BUSY RECEIVE
TRANSFER DISABLE, bit 3 of Configuration Register #3islogic"0," for areceive command, DataWords
will bewritten to the data block in the shared RAM referenced by the respective Lookup Tablelocation. If
the ACE isprogrammed for the ENHANCED mode (bit 15 of Configuration Register #3islogic"1") and if
BUSY RECEIVE TRANSFER DISABLE, hit 3 of Configuration Register #3 islogic "1," for anonmode
codereceive command, DataWordswill NOT bewritten to the datablock in the shared RAM referenced by
the respective Lookup pointer.

For anonmode code transmit command, the ACE will respond with StatusBUSY', but no data wor dswill
be transmitted.

If the Alternate RT Status Word option is not selected, the ACE may optionally set the busy bit based on
broadcast/own RT address, T/R* bit, and subaddress. ALTERNATE STATUS WORD ENABLE is
nonselected in the non-ENHANCED mode (bit 15 of Configuration Register #3 settologic"0") or if bit 5 of
Configuration Register #3, ALTERNATE STATUS WORD ENABLE, islogic"0."

Assuming that ALTERNATE STATUS WORD is not enabled, the ACE's "Busy by Broadcast-T/R*-
Subaddress' option isavailable in the Enhanced RT Mode (bit 15 of Configuration Register #3 set to logic
"1") only. The Busy Bit Lookup Table is enabled by setting bit 13 of Configuration Register #2, BUSY
LOOKUP TABLE ENABLE, to logic "1."

The Busy Bit Lookup Table occupies eight word locations, 0240 through 0247 (hex). Asillustrated in
TABLE 59, the offset into the lookup table is formulated for a specific command based on
BROADCAST/OWN ADDRESS*, TRANSMIT/RECEIVE*, and the M SB of the Subaddressfield (SA4).

For any given BROADCAST/OWN ADDRESS*, and TRANSMIT/RECEIVE* combination, a pair of
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words (32 bits) are allocated in the Busy Bit Lookup Tablefor the purpose of setting the busy bit in response
to acommand to any of the 32 possible subaddresses. The MSB (SA4) of the subaddress is used to select
which wordisto be used, and Subaddress bits 3 through 0 (SA3-SA0) are used to determine which of the 16
bits in the selected word is to be used to program a particular subaddress as busy. A logic "0" in the
respective bit location indicates that the busy bit will not be set for that command, whilealogic"1" indicates
that the busy bit will be set in the next response to the next message to the selected subaddress.

If the ACE is Busy for a Transmit Vector Word mode command, a Data Word (Vector Word) will not be
transmitted in the non-ENHANCED mode or if MODE COMMAND OVERRIDE BUSY, bit 13 of
Configuration Register #3, islogic "0." Similarly, if the ACE is busy for a Synchronize with data mode
command, the Data Word will be stored to shared RAM in the non-ENHANCED mode or if BUSY RX
TRANSFER DISABLE, bit 3 of Configuration Register #3 islogic "0."

If the ACE is progranmed for ENHANCED MODE and MODE COMMAND OVERRIDE BUSY is
programmed to logic "1," then aData Word will be transmitted for a Transmit Vector Word mode code. A
Data Word will be stored for a Synchronize with data-mode code, even if the ACE is Busy and BUSY
RECEIVE TRANSFER DISABLE is programmed to logic "1."

If the ACE is Busy for a Transmit BIT Word mode command, the Data Word (BIT Word) will be
transmitted if the ACE is programmed for its non-ENHANCED MODE or if INHIBIT BIT WORD IF
BUSY, bit 14 of Configuration Register #4, islogic "0." If the ACE isBusy for aTransmit BIT Word mode
command, the Data Word (BIT Word) will NOT be transmitted if the ACE is programmed for its
ENHANCED MODE and if INHIBIT BIT WORD IF BUSY, bit 14 of Configuration Register #4, islogic
nyn
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TABLE 59. BUSY BIT LOOKUP TABLE ADDRESS
DEFINITION

BIT DESCRIPTION

15(MSB) [LOGIC“0"

14 LOGIC “0"

13 LOGIC “0"

12 LOGIC “0"

1 LOGIC “0"

10 LOGIC “0"

9 LOGIC “1"

8 LOGIC “0"

7 LOGIC “0"

6 LOGIC “1"

5 LOGIC “0"

4 LOGIC “0"

3 LOGIC “0"

2 BROADCAST/OWN ADDRESS*

1 T/R*

0(LSB) |SA4

Notes:

Q) Address bit 2, BRDCST/OWN ADDRY*, is logic "1" for broadcast commands, logic "0" for
nonbroadcast commands.

2 Address bit 1, T/R*, is high for transmit commands, low for receive commands.

3 Address bit 0, SA4 specifies the MSB of the command's Subaddress field.
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SUBADDRESS BUSY WORD 0

TABLE 60a. BUSY BIT LOOKUP TABLE FOR DEFINITION
(For SA4=0)

BIT

DESCRIPTION

15(MSB)

SUBADDRESS 15 BUSY

14

SUBADDRESS 14 BUSY

13

SUBADDRESS 13 BUSY

12

SUBADDRESS 12 BUSY

11

SUBADDRESS 11 BUSY

=Y
o

SUBADDRESS 10 BUSY

SUBADDRESS 9BUSY

SUBADDRESS 8 BUSY

SUBADDRESS 7BUSY

SUBADDRESS 6 BUSY

SUBADDRESS 5BUSY

SUBADDRESS 4 BUSY

SUBADDRESS 3BUSY

SUBADDRESS 2BUSY

RIN|W[~|OI|O || |©

SUBADDRESS 1BUSY

O(LSB)

SUBADDRESS 0BUSY

SUBADDRESS BUSY WORD 1

TABLE 60b. BUSY BIT LOOKUP TABLE FOR DEFINITION
(For SA4=1)

BIT DESCRIPTION

15(MSB) | SUBADDRESS 31 BUSY
14 SUBADDRESS 30 BUSY
13 SUBADDRESS 29 BUSY
12 SUBADDRESS 28 BUSY
11 SUBADDRESS 27 BUSY
10 SUBADDRESS 26 BUSY

9 SUBADDRESS 25 BUSY

8 SUBADDRESS 24 BUSY

7 SUBADDRESS 23 BUSY

6 SUBADDRESS 22 BUSY

5 SUBADDRESS 21 BUSY

4 SUBADDRESS 20 BUSY

3 SUBADDRESS 19 BUSY

2 SUBADDRESS 18 BUSY

1 SUBADDRESS 17 BUSY
O(LSB) |SUBADDRESS 16 BUSY
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RT ADDRESSINPUTS

In order for the ACE to respond as an RT to adiscrete (nonbroadcast) RT address, the address of areceived
Command Word must match the value programmed for pins RTAD4-RTADO, and RTADP must be
programmed to create an odd parity sum with RTAD4-0. Unless broadcast is disabled (broadcast disabled
bit 7 of Configuration Register #5 programmed to logic "1."), the ACE's capability to receive messages to
the broadcast address, RT address 31 (11111), isnot effected by the programming of RTAD4-0 and RTADP.

In the ACE's RT mode, the programmed value of the RT Addressis sampled approximately 2 us after the
mid-parity zero-crossing of areceived Command Word.

Odd parity requiresthat there bean odd number of logic"” 1" sin the RT address(including the Parity bit).

Therefore, RTADP should be programmed to logic "0" for RT addresses 1, 2,4, 7, 8, 11, 13, 14, 16, 19, 21,
22,25, 26, 28, and 31 (if broadcast isdisabled). RTADP must be programmedtologic"1" for RT addresses
0,356,910, 12, 15, 17, 18, 20, 23, 24, 27, 29, and 30.

To update the value held in the internal RT Address latch, the ACE needs to be programmed for the
Enhanced Mode of operation (bit 15 of Configuration Register #3 programmed to logic "1"), and the
LATCH RT ADDRESSWITH CONFIGURATION REGISTER #5 feature enabled (bit 3 of Configuration
Register #4 set to logic "1"), and then writing the RT address to Configuration Register #5.

It should be noted that a hardware reset, as well as a device Reset to the Status/Control Register, will clear
the internal latched RT Address value to O (including the address parity bit).

A software reset (writing alogic "1" to bit O of the Start/Reset Register) or aMode Code Reset Command
has no effect on the value of the internal RT Address latch.

(NOTE: Onlythe BU-61586 ACE (BU-65528M X) is capable of RT Addresslatching; theBU-61585 ACE
(BU-65527) only operatesin the hardwired RT Address Mode).

RT STATUSWORD
The ACE supports two options for the host processor to program the bits of the RT Status Word:

(1) The standard or "nonalternate” Status Word. For MIL-STD-1553B applications, thisoptionis
normally used. In this configuration, the ACE automatically updates the values of the Message
Error, Broadcast Command Received, and Dynamic Bus Control bitsin accordancewith MIL-STD-
1553B. Thevauesof the Busy, Service Request, and Subsystem Flag bits are programmabl e by the
host CPU. In addition, the valuesfor the Instrumentation and Reserved bits are automatically set to
logic"0" in the RT's Status Word response. Thereis also an option for the Terminal Flag bit to be
automatically set for the response to the subsequent nonbroadcast message following afailure of the
ACE RT'son-line self-test.

(2) The "Alternate" status word mode. With this option, all 11 RT Status Word bits are

programmabl e by the host processor, by means of bits 11 through 1 of Configuration Register #1.
This mode may be used to support MIL-STD-1553A, McAir, G.D. F16, or other "non-1553B"
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applications.

The default (power turn-on value) is for the standard (1553B) "non-Alternate” Status Word. The ACE
configuresto thismode in the non-enhanced mode (bit 15 of Configuration Register #3 programmedtologic
"0" or ALTERNATE STATUSWORD ENABLED, hit 5 of Configuration Register #3 programmed tologic
"0").

To configure the ACE RT for the Alternate RT Status Word mode, the ACE must be programmed for by
programming bits 15, ENHANCED MODE ENABLED, and bit 5, ALTERNATE STATUS WORD
ENABLED, of Configuration Register #3, to logic "1."

Both options support command illegalization.

In either of the two modes, the values programmed in Configuration Register #1 are sampled approximately
4 t0 5 us after the mid-parity bit crossing of the received Command Word.

In either of the two modes, the value of the RT Status Word that was transmitted in response to the last

nonbroadcast message processed by the ACE RT may be read from theread-only RT Status Word Register
(register address 01110).
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The programming of the ACE RT Status Word bitsis summarized in TABLE 61.

TABLE 61. RT STATUSWORD PROGRAMMING OPTIONS

Bit Number Bit Function
(per (per Operation in Standard Operation in Alternate Status M ode
MIL-STD MIL-STD- (" non-Alternate") (See Notes 8 and 9)
-1553B) 1553B) Status M ode
1-3 Sync Field Sync Field Sync Field
4-8 RT Address RT Address RT Address
9 Message Error Set to logic "1" following an error in the Data Controlled by S10, bit 11 of Configuration
Word portion of areceived message, or for an Register #1. Also, set to logic "1" for
illegalized Command Word, in accordance with | illegalized Command Word, in accordance
MIL-STD-1553B. See Note 1. with MIL-STD-1553B. See Note 10.
10 Instrumentation | Logic"0" Controlled by S9, bit 10 of Configuration
Register #1.
11 Service Request | Controlled by means of SERVICE REQUEST*, | Controlled by S8, bit 9 of Configuration
bit 9 of Configuration Register #1. Asan Register #1.
option, may be automatically cleared by a
Transmit VVector mode command. See Note 2.
12 Reserved Logic"0" Controlled by S7, bit 8 of Configuration
Register #1.
13 Reserved Logic"0" Controlled by S6, bit 7 of Configuration
Register #1.
14 Reserved Logic"0" Controlled by S5, bit 6 of Configuration
Register #1.
15 Broadcast In compliance with MIL-STD-1553B. See Note | Controlled by $4, bit 5 of Configuration
Command 3. Register #1.
Received
16 Busy Controlled by means of BUSY*, bit 10 of Controlled by S3, bit 4 of Configuration
Configuration Register #1 and Busy Lookup Register #1. Can have an effect on
Table. See Note 4. received DataWords. See Note 11.
17 Subsystem Flag | Controlled by means of SUBSY STEM FLAG*, | Controlled by S2, bit 3 of Configuration
bit 8 of Configuration Register #1, and Register #1.
SSFLAG* input signal. See note 5.
18 Dynamic Bus Controlled in accordance with MIL-STD-1553B | Controlled by S1, bit 2 of Configuration
Control by means of DYNAMIC BUS CONTROL Register #1.
Accepted ACCEPTANCE*, bit 11 of Configuration
Register #1. See Note 6.
19 Terminal Flag In ENHANCED MODE (bit 15 of Controlled by S0, bit 1 of Configuration
Configuration Register #3 set to logic "1"), Register #1. See Note 12.
controlled by RTFLAG*, bit 7 of Configuration
Register #1. Optionally, may be automatically
set asthe result of a self-test failure. See Note
7.
20 Pearity Odd parity, per Odd parity, per MIL-STD-1553B.
MIL-STD-1553B.
Notes

(1) For an error in the Data Word portion of arecelved message (sync or Manchester encoding, bit
count, word count, or parity error), the ACE RT will not respond to the current message. However,
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the internal Message Error bit will be set to logic "1." Thisvalue will be reflected in the read-only
RT Status Word Register.

If the ACE receives a Command Word that has been illegalized by means of theillegalization table
(seesectionon RT COMMAND ILLEGALIZATION), the ACE will respond with the Message Error
bit set inits StatusWord. Anillegalized command will result in ILLEGAL COMMAND WORD,
bit 6 of the RT Block Status Word, to be set to logic "1." For an illegalized transmit command, the
ACE will transmit the Status Word only with the Message Error bit set; it will not transmit any Data
Words. For avalid illegalized receive command, the ACE will store the received Data Words
unless: the ACE isin ENHANCED MODE (bit 15 of Configuration Register #3islogic"1") and
ILLEGAL RECEIVE TRANSFER DISABLE, bit 4 of Configuration Register #3, isprogrammed to
logic"1." In the latter case, received Data Words will not be stored to the ACE shared RAM.

In either case, if the next messageisaTransmit Status or Transmit Last Command mode code, the
ACE RT will respond to the next command with the Message Error bit set tologic"1." To all other
subsequent commands, the ACE RT will respond with the Message Error bit set to logic "0."

(2) Notethat programming SERVICE REQUEST* tologic" 0" in Configuration Register #1 results
inavaueof logic"1" for the Service Request bit transmitted in the RT Status Word. Also, notethat
this bit is effected by the value programmed for CLEAR SERVICE REQUEST, hbit 2 of
Configuration Register #2. If CLEAR SERVICE REQUEST islogic "1," the value of SERVICE
REQUEST* will automatically clear (tologic "1") after the ACE RT has responded to a Transmit
Vector Word mode code command. That is, if CLEAR SERVICE REQUEST islogic "1" and
SERVICE REQUEST islogic"0," the ACE RT will respond with the Servicerequest bit set tologic
"1" until the ACE respondsto a Transmit Vector Word command. For this message, the ACE will
respond with the Service Request bit still set to logic "1" in its Status Word. Following this
message, thevalue of SERVICE REQUEST* clearstologic"1" and stayscleared until re-asserted to
logic"0" by the host processor.

(3) In accordancewith MIL-STD-1553B, the value of theinterna Broadcast Command Received bit
will besettologic"1" following reception of avalid Broadcast Command Word. Thisvauewill be
reflected in the read-only RT Status Word Register. If the next message is a Transmit status or
Transmit last command mode code, the ACE RT will respond with the Broadcast command received
bit set to logic "1." To all other commands, the ACE will respond with the Broadcast command
received bit set to logic "0."

(4) Note that programming BUSY* to logic " 0" in Configuration Register #1 resultsin avalue of
logic "1" for the Busy bit transmitted in the RT Status Word.

If BUSY* is programmed to logic "0" or the ACE receives a Command Word (Bcst, T/R* bit,
Subaddress) that has been programmed for aBUSY response by means of the Busy lookup table (see
BUSY BIT section), the ACE will respond with the Busy bit set in its Status Word.

For the response to a transmit command when Busy, the ACE will transmit the Status Word only
with the Busy bit set; it will not transmit any DataWords. For a"Busy" receive command, the ACE
will store the received Data Words unless: the ACE is in ENHANCED MODE (bit 15 of
Configuration Register #3 is logic "1") and BUSY RECEIVE TRANSFER DISABLE, bit 3 of

Data Device Corporation 148 BU-65528/65527 Manual



Configuration Register #3, islogic"1." In thelatter case, received DataWordswill not be storedin
the ACE shared RAM.

In either case, if the next message is a Transmit Status or Transmit last Command mode code, the
ACE RT will respond with the Busy bhit set to logic "1." To al other commands, the ACE will
respond with the value of the Busy bit determined by the value of BUSY* in Configuration Register
#1 and the programming of the Busy lookup table for that command (not the previous command).

(5) Notethat programming SUBSY STEM FLAG* tologic" 0" in Configuration Register #1 results
inavalueof logic "1" for the Subsystem Flag bit transmitted in the RT Status Word.

The Subsystem Flag Status Word bit will also besettologic"1" if thevaueof logic"0" issampled
onthe SSFLAG* input signal during the RT Start-of-Message (SOM) sequence, approximately 4 us
after the mid-parity bit of the received Command Word. A possible use of the SSFLAG* inputisto
indicate failure of the host CPU, by connecting SSFLAG* to the output of a processor watchdog
timer. Notethat the value presented on SSFLAG* has no effect on the value of the SUBSY STEM
FLAG* bit writer or read in Configuration Register #1. Also, note that the value presented on the
SSFLAG* input has no effect in the Alternate RT Status mode.

(6) In accordance with MIL-STD-1553B, the Dynamic Bus Control Acceptance StatusWord bit will
only besettologic"1" if SUBSY STEM FLAG*, bit 8 of Configuration Register #1, is programmed
for avalueof logic "0" and the ACE RT isresponding to a Dynamic Bus Control mode command.
For al other commands, the Dynamic Bus Control Acceptance Status Word bit will belogic"0." It
should be noted that the ACE will not automaticaly switch from RT to BC mode following
reception (and acceptance) of a Dynamic Bus Control mode command.

(7) InENHANCED MODE (bit 15 of Configuration Register #3 programmedtologic"1"), thevalue
of thetransmitted RT flag Status Word bit can be set to logic "1" by programming RTFLAG*, bit 7
of Configuration Register #1, to logic "0."

Alternatively,in ENHANCED MODE, the ACE RT may be programmed to automatically transmit
logic "1" for the RT Flag Status Word bit following afailure of the ACE RT's on-line self-test. In
thiscase, if the on-line self-test for aparticular messagefails, the Terminal Flag StatusWord bit will
be set to logic "1" in the response to the subsequent nonbroadcast message. This is done by
programming RTFAIL-RTFLAG AUTOWRAP ENABLE, bit 2 of Configuration Register #2, to
logic"1."
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In RT mode, the self-test is performed for every nonbroadcast message processed by the ACE. The
self-test is considered to have failed under either (or both) of two circumstances:

(1)Loop Test Failure. A loopback test is performed on the transmitted portion of every
nonbroadcast message. A validity check isperformed on thereceived version of every word
transmitted by the ACE. In addition, abit-by-bit comparison is performed on the last word
transmitted by the RT for each message. If either the received version of any transmitted
word is determined to be invalid (sync, encoding, bit count, or parity error) and/or the
received version of the last word does not match the transmitted version, the looptest is
considered to have failed.

(2) Transmitter Timeout. A transmitter timeout condition occurs when the ACE's 668 pis
Transmitter Watchdog Timer times out and aborts transmission on the 1553 bus. This
indicates a fault in the Manchester 11 encoder, RT state machine, or word count logic.

(8) Inthe Alternate Status mode, Status Word bit positions 9 through 19 (per MIL-STD-1553B) are
controlled directly by means of S10 through SO, bits 11 through 1 of Configuration Register #1.
That is, the respective RT Status Word bit are set to logic "1" by programming the respective
Configuration Register #1 bitsto logic "1" (not logic "0").

(9) Thefollowing functions are not applicable in the Alternate Status Word mode:
Q) Service Request Auto-Clear (Note 2).
2 Operation of the MIL-STD-1553B Broadcast Command Received bit (Note 3).
3 SSFLAG* input signal (Note 5).
4 Operation of the MIL-STD-1553B Dynamic Bus Control Acceptance bit (Note 6).
) Effect of the RT on-line self-test on bit 19 ("Terminal Flag," per MIL-STD-1553B)
(Note 7).

(20) For an error in the DataWord portion of areceived message following avalid Command Word
(sync or Manchester encoding, bit count, word count, or parity error), the ACE RT will not respond
to the current message. However, theinternal Message Error bit will besettologic"1." Thisvalue
will bereflected in the read-only RT Status Word Register. It should be noted that the value of this
bit has no effect on the Message Error bit in the Status Word response to the next message.

If the ACE receives a Command Word that has been illegalized by means of theillegalization table
(see RT COMMAND ILLEGALIZATION section), the ACE will respond with the Message Error
bit set inits StatusWord. Anillegalized command will result in ILLEGAL COMMAND WORD,
bit 6 of the RT Block Status Word, to be set to logic "1." For an illegalized transmit command, the
ACE will transmit the Status Word only with the Message Error bit set; it will not transmit any Data
Words. For avalid illegalized receive command, the ACE will store the received Data Words
unless: the ACE isin ENHANCED MODE (bit 15 of Configuration Register #3islogic"1") and
ILLEGAL RECEIVE TRANSFER DISABLE, bit 4 of Configuration Register #3, islogic"1." Inthe
latter case, received Data Words will not be stored in the ACE shared RAM.

(112) If S3, bit 4 of Configuration Register #4, issettologic"1," the ACE will respond to atransmit
command with a Status Word (with bit 16, per MIL-STD-1553B, set tologic "1"), followed by the
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requested number of Data Words.

If S3islogic"1," and BUSY RECEIVE TRANSFER DISABLE, bit 3 of Configuration Register #3,
isprogrammed to logic "0," received Data Words will be stored to the ACE shared RAM. If both
S3 and BUSY RECEIVE TRANSFER DISABLE are programmed to logic "1," received Data
Words will not be stored in the ACE shared RAM.

Inthe Alternate Status Word mode, the Busy lookup table will affect the value of bit 16 ("Busy," per
MIL-STD-1553B) for transmitted RT Status Words. However, the Busy |ookup table hasno effect
on the transmission or storage of Data Words.

(12) In the Alternate Status Word mode, an RTFAIL condition (wraparound test failure) will not

affect the value of the RT Flag Status Word bit, regardless of the value of the RTFAIL-RTFLAG
AUTOWRAP ENABLE bit, bit 2 of Configuration Register #2.
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RT-TO-RT RESPONSE TIMEOUT

The ACE's response timeout time is applicable to RT mode. When the ACE RT isthereceiving RT inan
RT-to-RT transfer message, the timer is used to determine that the transmitting RT has not responded in
time. The value of the RT-to-RT timeout timer corresponds to the time between the mid-parity bit zero
crossing of the Transmit Command Word and the mid-sync zero crossing of the transmitting RT's Status
Word. Inthenon-ENHANCED mode, the value of thistimer defaultsto anominal value of 18 us. Inorder
to accommodate long buses, the value of this timeout is programmable by the host processor. In the
ENHANCED MODE (bit 15 of Configuration Register #3 programmedtologic'"1"), thevaueof the RT-to-
RT timeout is programmable by means of Configuration Register #5, asillustrated in TABLE 62.

TABLE 62. RT-to-RT RESPONSE TIMEOUT SELECT

BIT 10 BIT9 RESPONSE TIMEOUT
RESPONSE TIMEOUT RESPONSE TIMEOUT TIME VALUE (us)
SELECT 1 SELECT O
0 0 18.5
0 1 225
1 0 50.5
1 1 130

RT BUILT-IN TEST (BIT) WORD

The ACE RT offerstwo optionsfor implementing the RT Built-In-Test (BIT) Word: an Internal BIT Word
and an External BIT Word.

Using the Internal BIT Word option, the ACE RT respondsto a Transmit BIT Word mode command with
the Status Word, followed by the contents of the ACE RT'sinternal BIT Word Register. Theformat and bit
descriptions for this word are defined in TABLE 63. With the External BIT Word option, the ACE RT
responds with a BIT Word that is stored in alocation in the ACE shared RAM. The value of thisword is
fully software programmable by the host CPU.

Inthe ENHANCED MODE, it should be noted that the CPU may read the value of theinterna BIT Word by
means of theread-only BIT Word Register, register address OF (hex). Thisregister may beread, regardliess
of whether the ACE RT is programmed to respond with the Internal or External BIT Word.

Inthe NON-ENHANCED mode, or if EXTERNAL BIT WORD ENABLE, bit 15 of Configuration Register
#4, is programmed to logic "0," the BIT Word transmitted is accessed from the ACE's internal BIT Word
register. Thisword isdefined in TABLE 63.

If the ACE isprogrammed for ENHANCED MODE (bit 15 of Configuration Register #15islogic"1") and

if EXTERNAL BIT WORD ENABLE isprogrammed to logic "1," the BIT Word transmitted will be read
from a memory location. In this case, if ENHANCED MODE CODE HANDLING is disabled
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(ENHANCED MODE disabled or ENHANCED MODE CODE HANDLING disabled (bit O of
Configuration Register #3 isprogrammed to logic "0")), thelocation accessed for the external BIT Word will
bethe addressreferenced by the RT lookup table pointer for subaddress 00000 or subaddress11111. Inthis
case, it should be noted that for a given subaddress (00000 or 1!111), the same Data Word will be
transmitted in response to either a Transmit BIT Word or a Transmit vector word mode command.

If ENHANCED MODE CODES areenabled (ENHANCED MODE and ENHANCED MODE HANDLING
enabled (bit 0 of Configuration Register #3 is programmed to logic "1")), the external BIT Word will be
accessed from address location 0123.

If the ACE isBusy (either globally, or for Transmit subaddress 00000 or 11111), for aTransmit BIT Word
mode command, the Data Word (BIT Word) will be transmitted if the ACE is programmed for its non-
ENHANCED MODE or if INHIBIT BIT WORD IFBUSY, hit 14 of Configuration Register #4, islogic"0."
If the ACE is Busy for a Transmit BIT Word mode command, the Data Word (BIT Word) will NOT be
transmitted if the ACE isprogrammed for itsENHANCED MODE and if INHIBIT BIT WORD IFBUSY,
bit 14 of Configuration Register #4, islogic "1."

The bit map and bit descriptions for the internal RT Built-in-Test (BIT) Word are indicated below.

TABLE 63. RT BIT WORD

BIT DESCRIPTION

15(MSB) | TRANSMITTER TIMEOUT

14 LOOP TEST FAILURE B

13 LOOP TEST FAILURE A

12 RESERVED

11 TRANSMITTER SHUTDOWN B

=
o

TRANSMITTER SHUTDOWN A
TERMINAL FLAG INHIBITED
CHANNEL B/A*

HIGH WORD COUNT

LOW WORD COUNT

INCORRECT SYNC RECEIVED
PARITY/MANCHESTER ERROR RECEIVED
RT-RT GAP/SYNC/ADDRESS ERROR
RT-RT NO RESPONSE ERROR

RT-RT 2ND COMMAND WORD ERROR
0O(LSB) COMMAND WORD CONTENTS ERROR

RIN|W|A~|lO|O|N]|0]|©

Notesfor TABLE 63: Bits 15 through 9 are cleared only following aM STCLR* input, a software reset via
the Start/Reset Register, or reception of a Reset Remote Terminal mode command. Bits 8 through O are
updated as aresult of every message processed.
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TRANSMITTER TIMEOUT: Set if the ACE'sfailsafe timer detected afault condition. The transmitter
timeout circuit will automatically shut down the CH. A or CH. B transmitter if it transmitsfor longer than
668 ps. In RT mode, the ACE will terminate the processing of the current message as the result of a
transmitter timeout, however, it will respond to the next message received.

CH. B LOOP TEST FAILURE, CH. A LOOP TEST FAILURE: A loopback test is performed on the
transmitted portion of every nonbroadcast message. A validity check isperformed on thereceived version of
every word transmitted by the ACE. In addition, a bit-by-bit comparison is performed on the last word
transmitted by the RT for each message. If either the received version of any transmitted word isdetermined
to be invalid (sync, encoding, bit count, or parity error) and/or the received version of the last transmitted
word does not match the transmitted version, or a failsafe timeout occurs on the respective channel, the
LOOP TEST FAILURE bit for the respective bus channel will be set.

CH. B TRANSMITTER SHUTDOWN, CH. A TRANSMITTER SHUTDOWN: Indicates that the
transmitter on the respective bus channel has been shut down by a Transmitter shutdown mode code
command received on the alternate channel. If an Override transmitter shutdown mode code command is
received on the alternate channel, this bit will revert back to logic "0."

TERMINAL FLAG INHIBITED: Setto logic "1" if the ACE's Terminal Flag RT Status bit has been
disabled by an Inhibit terminal flag mode code command. Will revert to logic "0" if an Override inhibit
terminal flag mode code command is received.

CH. A*/CH. B: Logic "0" if the previous message was received on CH. A, logic "1" if the previous
message was received on CH. B.

HIGH WORD COUNT: Settologic"1" if the previous message had a high word count error.

LOW WORD COUNT: Settologic"1" if the previous message had alow word count error.

INCORRECT SYNC TYPE RECEIVED: If set, indicates that the ACE detected a Command sync in a
received Data Word.

INVALID WORD: Indicates that the ACE RT recelved a Data Word containing one or more of the
following error types: sync field error, Manchester encoding error, parity error, and/or bit count error.

RT-to-RT GAP/SYNC/ADDRESSERROR: Thishitissetif the ACE RT isthereceiving RT for an RT-to-
RT transfer and one or more of the following occur: (1) If the GAP CHECK ENABLED bhit (bit 8) of
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Configuration Register #5isset to logic "1" and the transmitting RT responds with aresponse time of less
than 4 s, per MIL-STD-1553B (mid-parity bit to mid-sync); i.e., lessthan 2 psdead time; and/or (2) There
is an incorrect sync type or format error (encoding, bit count, and/or parity error) in the transmitting RT
Status Word; and/or (3) The RT address field of the transmitting RT Status Word does not match the RT
address in the transmit Command Word.

RT-to-RT RESPONSE TIMEOUT: If set, indicates that, for the previous message, the ACE was the
receiving RT for an RT-to-RT transfer and that thetransmitting RT either did not respond or responded | ater
than the ACE's RT-to-RT Timeout time. The ACE's RT-to-RT Response Timeout Timeis defined asthe
time from the mid-bit crossing of the parity bit of the transmit Command Word to the mid-sync crossing of
thetransmitting RT StatusWord. Thevalue of the RT-to-RT Response Timeout isnominally 18.5 pusinthe
non-Enhanced mode, or programmable from among nominal values of 18.5, 22.5, 50.5, or 130 psin the
enhanced mode.

RT-to-RT SECOND COMMAND ERROR: If the ACE isthereceiving RT for an RT-to-RT transfer, this
bit set indicates one or more of thefollowing error conditionsin the transmit Command Word: (1) T/R bit=
logic"0"; (2) subaddress = 00000 or 11111, (3) same RT Addressfield as the receive Command Word.

COMMAND WORD CONTENTS ERROR: Indicates a received command word is not defined in
accordance with MIL-STD-1553B. This includes the following undefined Command Words. (1)
BROADCAST DISABLED, hit 7 of Configuration Register #5 islogic "0" and the Command Word isa
nonmode code, broadcast, transmit command; (2) The OVERRIDE MODE T/R* ERROR bit, bit 6 of
Configuration Register #3, islogic "0" and amessage with a T/R* bit of "0," a subaddress'/mode field of
00000 or 11111 and amode code field between 00000 and 01111; (3) BROADCAST DISABLED, bit 7 of
Configuration Register #5islogic"0" and amode code command that isnot permitted to be broadcast (eg.,
Transmit status) is sent to the broadcast address (11111).

RT START-OF-MESSAGE AND END-OF-MESSAGE TRANSFER SEQUENCES

Approximately 1.25 ps following the mid-parity bit crossing of a received Command Word, the ACE
performs the RT Start-of-Message (SOM) sequence. Approximately 6 s after the end of the last word
transmitted by the RT (or received, for a broadcast message), the ACE performs the RT End-of-Message
(EOM) Sequence. The SOM and EOM sequences consist of sequences of words read from and written to
the ACE's shared RAM. The SOM and EOM sequences are summarized below:

RT Start-of-M essage (SOM) Sequence.

1) If command illegalization is used, the appropriate illegaization word is read from the
Illegalization lookup table.

2) The Stack Pointer addressisread from the active area Stack Pointer location. Thisaddressisused
for accessing the RT descriptor block in the Command Stack.
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3) If the selective Busy (by Best, T/R* bit, subaddress) optionisused, the appropriate"Busy” word is
read from the Busy lookup table.

4) If ENHANCED RT MEMORY MANAGEMENT isenabled (bit 1 of Configuration Register #2
programmed to logic "1"), allowing the use of circular buffers and/or double buffering, the
Subaddress Control Word isread from the Subaddress Control Word portion of the RT lookup table.

5) With the exceptions of a mode command with no Data Word or ENHANCED MODE CODE
HANDLING enabled, the DataBlock Addressisread from the appropriate RT lookup tablelocation.

6) The Command Word is written to the fourth location in the block descriptor.

7) With the exceptions of a mode command with no Data Word or ENHANCED MODE CODE
HANDLING enabled, the Data Block addressiswritten to the third location in the block descriptor.

8) The Time Tag word is written to the second location in the block descriptor.

9) The Block Status Word is written to the first location in the block descriptor. The value of the
block status word is 4000 (SOM and al status bits cleared).

10) Thevaue of the Stack Pointer read in step 2 isincremented by four and written to the active area
Stack Pointer location.

RT End-of-M essage (EOM) Seguence.

1) If the current message is using circular buffering or double buffering, the Subaddress Control
Word is read from the Subaddress Control Word section of the RT lookup table.

2) If the current message is using receive subaddress double buffering, the Data Block Addressis
read from the RT lookup table; or, if the message was amode command with dataand ENHANCED
MODE CODE HANDLING is enabled, the Data Word transmitted or received for a mode code
message with datais written to the third location in the block descriptor. If ENHANCED MODE
CODE HANDLING is enabled, no word is stored to the third location in the RT descriptor for a
mode code message without data.

3) If the current message isusing circular buffering or double buffering and the pointer address needs
to be updated, the updated value of the pointer iswritten to the RT lookup table.

4) The Time Tag word is written to the second location in the block descriptor.

5) The Block Status Word is written to the first location of the block descriptor.
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SUMMARY OF RT EXCEPTION CONDITIONS

In response to various message errors and other exception conditions, the ACE remoteterminal takesactions
and providesanumber of indications. TABLE 64 indicatesthe respective RT response and effect onthe RT
Status Word, Block Status Word bits that will be set, RT Built-in-Test (BIT) Word bits, and interrupt

requests that are issued and Interrupt Status Register bits that become set as aresult of these conditions.

It should be noted that the responsesto error conditionsfor M ode code messages are delineated separately, in

TABLE 65.
TABLE 64. RT EXCEPTION CONDITIONS
Interrupt
RT Block Status Conditions,
Word Bits Interrupt Status
Exception RT Responseg, Effect on RT (assuming RT Built- Register Bits
condition Status Word Register Bits Enhanced M ode) in-Test (if enabled)
(BIT)
Word Bits
Invalid Command || No response (message ignored) | None (No SOM or EOM | No effect None
Word sequence)
RT AddressParity [ RT will not receive words or No Block Status Word None RT ADDRESS
Error respond to messages sent to its | for amessage to the RT's PARITY ERROR
own RT address. RT will own address. Normal
receive words to the broadcast | Block Status Word,
address (31), unless including EOM bit, for a
BROADCAST DISABLED, broadcast message (if
bit 7 of Configuration Register | enabled).
#5, islogic"1." For a
broadcast message, the
Broadcast Command Received
bitissettologic"1" inthe
internal Status Word Register.
Command Type No response. MESSAGE EOM, ERROR FLAG, INCORRE | END OF
Syncin DataWord || ERROR bit set in internal FORMAT ERROR, CT SYNC | MESSAGE;
Following Status Word Register. If the INCORRECT DATA RECEIVE | FORMAT
Reception of Valid || message was broadcast, the SYNC, INVALID D ERROR; RT
Command Word Broadcast Command Received | WORD SUBADDRESS
bitisalso set to logic "1" in the CONTROL
internal Status Word Register. WORD or RT
MODE CODE
Valid Command No response. MESSAGE EOM, ERROR FLAG, PARITY/ END OF
Word Followed by || ERROR bit set in internal FORMAT ERROR, MANCHES | MESSAGE;
Reception of Status Word Register. If the INVALID WORD TER FORMAT
Invalid Data message was broadcast, the ERROR ERROR; RT
Word(s) Broadcast Command Received RECEIVE | SUBADDRESS
(Manchester bitissettologic"1" inthe D CONTROL
encoding, bit internal Status Word Register. WORD or RT
count, parity) MODE CODE (if
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TABLE 64. RT EXCEPTION CONDITIONS

Interrupt
RT Block Status Conditions,
Word Bits Interrupt Status
Exception RT Response, Effect on RT (assuming RT Built- Register Bits
condition Status Word Register Bits Enhanced M ode) in-Test (if enabled)
(BIT)
Word Bits
selected)
Valid Command No response. MESSAGE EOM, ERROR FLAG, HIGH END OF
Word Followed by || ERROR bit set in the internal FORMAT ERROR, WORD MESSAGE;
Incorrect Number | Status Word Register. If the WORD COUNT ERROR [ COUNT or | FORMAT
of Data Words message was broadcast, the LOW ERROR; RT
Broadcast Command Received WORD SUBADDRESS
bitisalso set to logic "1" in the COUNT CONTROL
internal Status Word Register. WORD or RT
MODE CODE (if
selected)
ACE isreceiving Normal Status Word response. | EOM, RT-to-RT None END OF
RT inacorrect If the message was received to | FORMAT MESSAGE; RT
RT-to-RT transfer |[ the broadcast address, the SUBADDRESS
sequence Broadcast Command Received CONTROL
bitissettologic"1" inthe WORD or RT
internal Status Word Register. MODE CODE (if
selected) (CHECK
IF SELECTED)
RT-to-RT No response. MESSAGE EOM, ERROR FLAG, RT-to-RT, | FORMAT
Timeout: ACE is ERROR bit set in internal RT-to-RT FORMAT, NO ERROR; END OF
Receiving RT in an || Status Word Register. If the NO RESPONSE RESPONS | MESSAGE; RT
RT-to-RT Transfer |[ message was broadcast, the TIMEOUT E ERROR | SUBADDRESS
and the Broadcast Command Received CONTROL
transmitting RT bitisalso set tologic"1" in the WORD or RT
Does Not Respond || internal Status Word Register. MODE CODE (if
in Time selected) (AT
SET)
ENHANCED If the message is a Transmit EOM; Any of the | RT
MODE CODE Status or Transmit Last if illegal command: following SUBADDRESS
disabled or Command mode code, the RT | ILLEGAL COMMAND | may beset | CONTROL
ENHANCED Status Word resulting from the or cleared, | WORD; EOM (if
MODE CODE previous message is as Selected)
HANDLING transmitted and the internal applicable:
disabled; Receive | StatusWord is not updated. TERMINA
valid, defined mode L FLAG
code message Otherwise, may affect the INHIBITE
(including following RT Status Word bits, D,
RESERVED mode | as applicable: MESSAGE TRANSMI
codes). ERROR (if illegal), BUSY (per TTER
Configuration Register #1 and SHUTDO
Busy lookup table), WN A,
DYNAMIC BUS CONTROL TRANSMI
ACCEPTANCE, TERMINAL TTER
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TABLE 64. RT EXCEPTION CONDITIONS

Interrupt
RT Block Status Conditions,
Word Bits Interrupt Status
Exception RT Responseg, Effect on RT (assuming RT Built- Register Bits
condition Status Word Register Bits Enhanced M ode) in-Test (if enabled)
(BIT)
Word Bits
FLAG. If the message was SHUTDO
broadcast, the Broadcast WN B.
Command Received bit isaso
setto logic "1" in the internal
Status Word Register.
The lookup table pointer value
for subaddress O or 31 is stored
in the third location of the
message block descriptor. For
aTransmit Last Command or
Transmit BIT Word mode
command (unless EXTERNAL
BIT WORD is enabled), the
Data Word transmitted is read
from an internal register. For
other mode commands with
data, the DataWord is
accessed from/to the location
referenced by the lookup table
pointer for subaddress 0 or 31.
ENHANCED If the message is a Transmit EOM,; Any of the | RT MODE CODE
M ODE enabled Status or Transmit Last if illegal command: following (if selected for the
and ENHANCED || Command mode code, the RT | ILLEGAL COMMAND | may beset | particular mode
MODE CODE Status Word resulting from the or cleared, | command by
HANDLING previous message is as means of the
enabled; Receive transmitted and the internal applicable: | Mode Code
valid, defined mode || Status Word is not updated. TERMINA | Selective Interrupt
code message L FLAG Table, locations
(including Otherwise, affectsthe INHIBITE | 0108-010F); EOM
RESERVED mode || following RT Status Word hits, D,
codes). as applicable: MESSAGE TRANSMI
ERROR (if illegal), BUSY (per TTER
Busy lookup table), SHUTDO
DYNAMIC BUS CONTROL WN A,
ACCEPTANCE, TERMINAL TRANSMI
FLAG. If the message was TTER
broadcast, the Broadcast SHUTDO
Command Received bit isalso WN B.

set to logic "1" in the internal
Status Word Register.

For a Transmit Last Command
or Transmit BIT Word (unless
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TABLE 64. RT EXCEPTION CONDITIONS

Interrupt
RT Block Status Conditions,
Word Bits Interrupt Status
Exception RT Responseg, Effect on RT (assuming RT Built- Register Bits
condition Status Word Register Bits Enhanced M ode) in-Test (if enabled)
(BIT)
Word Bits
EXTERNAL BIT WORD is
enabled) mode command, the
Data Word transmitted is read
from an internal register. For
other mode codes with data,
the Data Word is accessed
from/to the mode code Data
Word table, address locations
0110-013F, which is mapped
by broadcast, T/R*, and MC3-
MCO. In addition, the Data
Word received or transmitted
will be stored in the third
location in the message block
descriptor.
Loop Test Failure: |[ If ENHANCED MODE is EOM, ERROR FLAG, LOOP FORMAT
enabled and RTFAIL- LOOP TEST FAIL TEST ERROR; EOM;
The received RTFLAG WRAP ENABLE, FAILURE | RT
version of a bit 2 of Configuration Register A or LOOP | SUBADDRESS
transmitted word #3islogic"1," the Termina TEST CONTROL
was determined to | Flag Status Word bit will be FAILURE | WORD or RT
beinvalid set to logic "1" in response to B MODE CODE (if
(encoding, bit the next nonbroadcast message. selected)
count, parity)
and/or thereceived
version of the last
word transmitted
did not match the
transmitted
verson.
Transmitter Response is terminated as a EOM TRANSMI | EOM, RT
Timeout: result of the timeout. If TTER SUBADDRESS
ENHANCED MODE is TIMEOUT | CONTROL
Thetransmitter enabled and RTFAIL- WORD or RT
failsafetimer timed || RTFLAG WRAP ENABLE, MODE CODE (if
out after the ACE | bit 2 of Configuration Register selected)
RT attempted to #3,islogic"1," the Terminal
transmit for longer || flag Status Word bit will be set
than 668 ps. tologic "1" in response to the
next nonbroadcast message. A
Transmitter Timeout has no
effect on the RT responding to
subsequent messages.
ENHANCED The RT responds with the EOM, ILLEGAL None RT
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TABLE 64. RT EXCEPTION CONDITIONS

Interrupt
RT Block Status Conditions,
Word Bits Interrupt Status
Exception RT Responseg, Effect on RT (assuming RT Built- Register Bits
condition Status Word Register Bits Enhanced M ode) in-Test (if enabled)
(BIT)
Word Bits
MODE and Valid [ Message Error bit set. The COMMAND WORD, SUBADDRESS
receive Command || Message Error hit is set to FORMAT ERROR CONTROL
Word received that | logic"1" intheinterna Status WORD or RT
hasbeen illegalized |[ Word Register. If the message MODE CODE (if
by means of the was broadcast, the Broadcast selected);
illegalization table |[ Command Received bit isaso FORMAT
settologic "1" in theinternal ERROR; END OF
Status Word Register. If MESSAGE
ILLEGAL RECEIVE
TRANSFER DISABLE, hit 4
of Configuration Register #3,
issettologic"0," received
Data Words are stored to the
shared RAM. If ILLEGAL
RECEIVE TRANSFER
DISABLE is programmed to
logic "1," received Data Words
are not stored to the shared
RAM.
ENHANCED The RT responds with the EOM, ILLEGAL None RT
MODE and Valid || Message Error bit set. No COMMAND WORD SUBADDRESS
transmit Command || Data Words are transmitted. CONTROL
Word received that || The Message Error bit is set to WORD or RT
has been illegalized | logic "1" in theinternal Status MODE CODE (if
by means of the Word Register. If the message selected); END
illegalization table || was broadcast, the Broadcast OF MESSAGE
Command Received bit isalso
set to logic "1" in the internal
Status Word Register.
ENHANCED The RT responds with the EOM, ERROR FLAG, None RT
MODE and RT is || Busy bit set. The Busy hitis FORMAT ERROR SUBADDRESS
Busy for avalid setto logic "1" in the internal CONTROL
receive Command || Status Word Register. If the WORD or RT
(either globally, or || message was broadcast, the MODE CODE (if
in responseto a Broadcast Command Received selected);
particular valid bitisalso set tologic "1" in the FORMAT
receive command) | internal Status Word Register. ERROR; END OF
If BUSY RECEIVE MESSAGE

TRANSFER DISABLE, hit 3
of Configuration Register #3,
issettologic"0," received
Data Words are stored to the
shared RAM. If BUSY
RECEIVE TRANSFER
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TABLE 64. RT EXCEPTION CONDITIONS

Interrupt
RT Block Status Conditions,
Word Bits Interrupt Status
Exception RT Responseg, Effect on RT (assuming RT Built- Register Bits
condition Status Word Register Bits Enhanced M ode) in-Test (if enabled)
(BIT)
Word Bits
DISABLE is programmed to
logic "1," received Data Words
are not stored to the shared
RAM.
ENHANCED The RT responds with the EOM, ILLEGAL None RT
MODE and RT is || Busy bit set. No DataWords | COMMAND WORD SUBADDRESS
Busy for avalid are transmitted. The Busy bit CONTROL
Transmit issettologic"1" in the WORD or RT
Command (either internal Status Word Register. MODE CODE (if
globally, or in If the message was broadcast, selected); END
Responseto a the Broadcast Command OF MESSAGE
Particular Valid Received bit is also set to logic
Transmit "1" intheinternal Status Word
Command) Register.
ENHANCED No RT response. The Message | EOM, ERROR FLAG, RT-RT FORMAT
MODE and the Error bitissettologic"1" in RT-to-RT FORMAT, GAP/SYN | ERROR; RT
ACE RT isthe theinternal RT Status Word. FORMAT ERROR, RT- | C/ SUBADDRESS
receiving RT inan | If the message wasreceived at | RT GAP/SYNC/ ADDRESS | CONTROL
RT-to-RT transfer | the broadcast address, the ADDRESS ERROR ERROR WORD or RT
and: Broadcast Command Received MODE CODE (if
bitisaso settologic"1" inthe selected); END
GAP CHECK internal Status Word Register. OF MESSAGE
ENABLED, bit 8 of
Configuration
Register #5, is
programmed to
logic" 1" and the
transmitting RT's
response time gap
islessthan 2 us,
or
Incorrect Sync
Type or Format
Error (encoding,
bit count and/or
parity) in the
transmitting RT's
Status Word,
or
The RT Addressin
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TABLE 64. RT EXCEPTION CONDITIONS

Interrupt
RT Block Status Conditions,
Word Bits Interrupt Status
Exception RT Responseg, Effect on RT (assuming RT Built- Register Bits
condition Status Word Register Bits Enhanced M ode) in-Test (if enabled)
(BIT)
Word Bits
the Transmitting
RT's StatusWord
does not match the
RT addressin the
transmit Command
Word.
ENHANCED No RT response. The Message | EOM, ERROR FLAG, RT-RT FORMAT
MODE and the Error bitissettologic "1" in RT-to-RT FORMAT, SECOND ERROR; RT
ACERT is theinternal RT Status Word. FORMAT ERROR, RT- | COMMAN | SUBADDRESS
receiving RT in If the message was received at¢ | RT SECOND D WORD CONTROL
RT-to-RT Transfer | the broadcast address, the COMMAND ERROR ERROR WORD or RT
and: Broadcast Command Received MODE CODE (if
bitisalso set to logic "1" in the selected); END
Error in Command || internal Status Word Register. OF MESSAGE
Word to
Transmitting RT:
T/R* bit =0,
or
subaddress =
00000, or 11111,
or
same RT address
asreceive
Command Word.
ENHANCED No RT response. The Message | EOM, ERROR FLAG, Oneof the | FORMAT
MODE and ACE is |[ Error bit isset tologic "1" in RT-to-RT FORMAT, following ERROR; RT
Receiving RT for theinternal RT Status Word. FORMAT ERROR, and | (as SUBADDRESS
RT-to-RT Transfer |[ If the message wasreceived at | one of the following: appropriate) | CONTROL
and thereisan the broadcast address, the WORD COUNT ERROR | : HIGH WORD or RT
error in the Broadcast Command Received | or INCORRECT DATA | WORD MODE CODE (if
Transmitting RT's | bitisalso settologic"1" inthe | SYNC or INVALID COUNT or | selected): END
Response: sync or internal Status Word Register. | WORD LOW OF MESSAGE
M anchester WORD
encoding, bit COUNT or
count, parity, word INCORRE
count. This CT SYNC
includes a response RECEIVE
by the transmitting D or
RT with the PARITY/
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TABLE 64. RT EXCEPTION CONDITIONS

Exception
condition

RT Responseg, Effect on RT
Status Word Register Bits

RT Block Status
Word Bits
(assuming

Enhanced M ode)

RT Built-
in-Test
(BIT)

Word Bits

Interrupt
Conditions,
Interrupt Status
Register Bits
(if enabled)

M essage Error
and/or Busy bits
set tologic " 1,"
followed by no
Data Words.

MANCHES
TER
ERROR
RECEIVE
D

ENHANCED
MODE and
Command Word
ContentsError:

BROADCAST
DISABLED is
programmed to
logic" 0" and
Command is a non-
mode code
transmit broadcast
command,

or

BROADCAST
DISABLED s
programmed to
logic" 0" and
messageisa
broadcasted -
1553B mode code
that isnot

per mitted to be
broadcast,

or

OVERRIDE
MODE T/R*
ERROR islogic
"0" and a
Command Word
hasa T/R* bit of O,
a subaddress/mode
field of 00000 or
11111, and a mode
codefield between
00000 and 01111.

No RT response. The Message
Error bitissettologic "1" in
theinternal RT Status Word.

If the message was a broadcast
command, the Broadcast
Command Received bit isaso
set to logic "1" in the internal
Status Word Register.

EOM, ERROR FLAG,
RT-to-RT FORMAT,
FORMAT ERROR,
COMMAND WORD
CONTENTS ERROR

COMMAN
D WORD
CONTENT
SERROR

FORMAT
ERROR; RT
SUBADDRESS
CONTROL
WORD or RT
MODE CODE (if
selected): END
OF MESSAGE

Super seded

The ACE RT will abort

The Block Status Word

None

There will be no
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TABLE 64. RT EXCEPTION CONDITIONS

or
RT isresponding
to a transmit
message on one bus
and receivesthe
gtart of avalid
message on the
alternate bus.

Command Received bit in the
internal RT Status Word
Register is cleared to logic "0."

If broadcast is enabled and the
ACE RT receives a broadcast
Command Word (RT address
31), followed contiguously by
aTransmit Command Word to
the ACE RT's own address,
indicating an RT-to-RTs
(broadcast) message, the

will be stored at an
address four locations
above (modulo the stack
size) that of the Block
Status Word for the first
message. Assuming that
the second message is not
itself superseded, its
Block Status Word will
have an EOM bhit of logic
"1," and an SOM hit of
logic "0". All other bits

Interrupt
RT Block Status Conditions,
Word Bits Interrupt Status
Exception RT Responseg, Effect on RT (assuming RT Built- Register Bits
condition Status Word Register Bits Enhanced M ode) in-Test (if enabled)
(BIT)
Word Bits
M essage: processing of the first stored during the Start- interrupts
(superseded) message and of-Message (SOM) following the first
RT receivesan respond in full to the second sequence for the first message. For the
incomplete message || (superseding) message. |If message remains stored second message:
on one bus, either message was broadcast, | in the block descriptor RT
followed by a gap the Broadcast Command for that (superseded) SUBADDRESS
with a maximum Received bitissettologic"1" | message. Thisword will CONTROL
time of between 6 in the internal Status Word have an EOM bhit of logic WORD or RT
and 10 ps, followed || Register. If the second "0" and an SOM bit of MODE CODE (if
by a new valid message was not a broadcast logic"1." selected); END
message on the message, or a Transmit Status OF MESSAGE
same bus or or Transmit Last Command The Block Status Word
alternate bus, mode code, the Broadcast for the second message

broadcast Command Word will | will be valid for the
be superseded and the ACE RT | second message.
will respond to the transmit
command.
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SUMMARY OF RESPONSES TO MODE CODE MESSAGES
In the "1553B" Mode Codes configuration, the ACE implements all MIL-STD-1553B mode codes

applicable to dual redundant bus operation. The ACE's responses to mode codes, including responses to
various error conditions, are summarized below.

TABLE 65. MODE CODE SUMMARY

T/IRBIT MODE FUNCTION DATA WORD BROADCA
CODE ST
ALLOWE
D
0 00000-01111 | Undefined (see Note 1) No No
1 00000 Dynamic Bus Control No No
1 00001 Synchronize No Yes
1 00010 Transmit Status Word No No
1 00011 Initiate Self Test No Yes
1 00100 Transmitter Shutdown No Yes
1 00101 Override Transmitter Shutdown No Yes
1 00110 Inhibit Termina Flag No Yes
1 00111 Override Inhibit Terminal Flag No Yes
1 01000 Reset Remote Terminal No Yes
1 01001- RESERVED No TBD
01111
1 10000 Transmit Vector Word From Memory No
0 10001 Synchronize with Data To Memory (and, possibly, to Yes
Time Tag Register, see Note 2)
! 10010 Transmit Last Command From Internal Register No
1 10011 Transmit BIT Word From Internal Register or RAM No
location (see Note 3)
0 10100 Selected Transmitter Shutdown (see Note To Memory Yes
4)
0 10101 Override Selected Transmitter Shutdown To Memory Yes
(see Note 4)
0 10110-11111 | RESERVED Yes TBD
10110-11111 | RESERVED Yes TBD
Notesfor TABLE 65:

1) Receive mode commands 00000 through 01111 are undefined per MIL-STD-1553B. If the ACE
RT is not in ENHANCED MODE or if OVERRIDE MODE CODE T/R* BIT ERROR, bit 6 of
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Configuration Register #3, is programmed to logic "0," the ACE RT will not respond and the
Message Error bit will be set in the internal Status Word Register. If the ACE isin ENHANCED
MODE and OVERRIDE MODE CODE T/R* BIT ERROR is programmed to logic "1," the ACE
RT will treat the message as a RESERVED mode command. That is, it will respond with Status,
with aMessage Error bit of logic "0" (unless the command has been illegalized).

2) If LOAD TIME TAG ON SYNCHRONIZE, bit 5 of Configuration Register #2, isprogrammed to
logic "1," the received Data Word is stored to the Time Tag Register.

3) Inthe non-ENHANCED mode, or if EXTERNAL BIT WORD ENABLE, bit 15 of Configuration
Register #4, is programmed to logic "0," the BIT Word defined by TABLE 63 and stored in the
ACE'sBIT Word Register istransmitted. If the ACE isprogrammed for ENHANCED MODE (bit
15 of Configuration Register #15 is logic "1") and if EXTERNAL BIT WORD ENABLE is
programmed to logic "1," the BIT Word transmitted will be read from amemory location. Refer to
the section on the Transmit BIT Word mode command.

4) Terminal responds with Clear Status but no action is taken.
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Detailed Functional Description of Mode Codes ("1553B" IMPLEMENTATION)

DYNAMIC BUS CONTROL (T/R* = 1, 00000)
MESSAGE SEQUENCE = DBC----STATUS

The ACE respondswith Status. If the host processor haswritten alogic 0" tothe DB ACCEPT* bit
in Configuration Register #1 (bit 11), the DYNAMIC BUS CONTROL ACCEPTANCE bit will be
logic "1" in the RT Status Word. If the ACE responds with the DYNAMIC BUS CONTROL
ACCEPTANCE hit set, the ACE remainsin RT mode until directed to switch to BC mode by the
CPU.

ERROR CONDITIONS

1) Invalid Command. No response, command ignored.

2) Command Followed by DataWord. No Statusresponse. Set Message error bit (Status Word),
High Word Count (BIT Word).

3) T/R* bit setto zero. No Statusresponse. Set Message Error bit (Status Word), Command Word
Contents Error (BIT Word).

4) Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and Broadcast
Received bits (Status Word), Command Word Contents Error (BIT Word).

5) Broadcast Address. No Statusresponse. Set Message Error and Broadcast Received bits (Status
Word), Command Word Contents Error (BIT Word).

SYNCHRONIZE WITHOUT DATA WORD (T/R* = 1; 00001)
MESSAGE SEQUENCE = SYNC----STATUS

The ACE responds with Status. If sent as a broadcast, the Broadcast Received bit will be set and
Statusresponse suppressed. 1f the CLEAR TIME TAG ON SY NCHRONIZE optionisenabled (bit
6 in Configuration Register #2 programmed to logic "1") the ACE will clear itsinternal time tag
register to zero upon receipt of this mode code.

ERROR CONDITIONS

1) Invalid Command. No response, command ignored.

2) Command Followed by DataWord. No Statusresponse. Set Message Error bit (Status Word),
High Word Count (BIT Word).

3) T/R* bit setto zero. No Statusresponse. Set Message Error bit (Status Word), Command Word
Contents Error (BIT Word).

4) Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and Broadcast
Received bits (Status Word), Command Word Contents Error (BIT Word).
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TRANSMIT STATUS WORD (T/R* = 1, 00010)

MESSAGE SEQUENCE = TRANSMIT STATUS----STATUS

The Statusregister is not updated before it is transmitted and contains the resulting status from the
previous command (assuming that it was not a Transmit status or Transmit last command mode
command).

ERROR CONDITIONS

1 Invalid Command. No response, command ignored.
2. Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word)

3. T/R* hitsettozero. No Statusresponse. Set Message Error bit (Status Word), Command
Word Contents Error (BIT Word).

4, Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and
Broadcast Recelved hits (Status Word), Command Word Contents Error (BIT Word).

5. Broadcast Address. No Status response.  Set Message Error and Broadcast Command
Received bits (Status Word), Command Contents Error (BIT Word).

INITIATE SELF-TEST (T/R* = 1; 00011)
MESSAGE SEQUENCE = SELF-TEST----STATUS

The ACE respondswith Status. If the command was broadcast, the broadcast received bit is set and
status transmission suppressed. If the message was nonbroadcast, the normal Loopback self-test is
performed on the transmitted Status Word. If thetest fails, the Terminal flag bit isautomatically set
inthe RT'sinterna Status Word Register. Thisresult will be reflected in the status response to the
next nonbroadcast message (assuming that the RTFAIL-RT FLAG WRAP ENABLE bit, bit 2, in
Configuration Register #3 is programmed to logic "1"). The loopback self-test is completed
approximately 5 ps after the mid-parity bit crossing of the transmitted Status Word.

ERROR CONDITIONS

1 Invalid Command. No response, command ignored.

2. Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word), High Word Count (BIT Word).

3.  T/R* bitsettozero. No statusresponse. Set Message Error bit (Status Word), Command
Word Contents Error (BIT Word).

4, Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and
Broadcast Command Received bits (Status word), Command Word Contents Error (BIT
Word).

5. Loopback Test Fails. Set Terminal Flag bitininternal Statusregister (Status Word for next
nonbroadcast command), Current Channel (A or B) Loop Test Failure and CH A/B Loop
Test Failure (BIT Word), assert RT Fail outpui.
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TRANSMITTER SHUTDOWN (T/R* = 1, 00100)
MESSAGE SEQUENCE = SHUTDOWN----STATUS

This command is only used with dual redundant bus systems. The ACE responds with Status.
Following the Status transmission, the ACE inhibits any further transmission from the alternate
redundant channel. Once shutdown, the transmitter can only be reactivated by an Override
Transmitter Shutdown or Reset RT mode command, a Software Reset (writing logic "1" to bit 0in
the Start/Reset Register), or Hardware Reset (MSTRCLR input). Note that the receivers on both
channels are always active, even when the transmitters are inhibited.

ERROR CONDITIONS

1 Invalid Command. No response, command ignored.

2. Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word), High Word Count (BIT Word).

3.  T/R* bitsettozero. No statusresponse. Set Message Error bit (Status Word), Command
Word Contents Error (BIT Word).

4, Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and
Broadcast Command Received bits (Status word), Command Word Contents Error (BIT
Word).

OVERRIDE TRANSMITTER SHUTDOWN (T/R* = 1; 00101)
MESSAGE SEQUENCE = OVERRIDE SHUTDOWN----STATUS

Thiscommand is only used with dual redundant bus systems. The ACE responds with Status. At
the end of the Status transmission, the A CE reactivatesthetransmitter of the alternate redundant bus.

If the command was broadcast, the Broadcast Command Received Status Word bit is set and status
transmission is suppressed.

ERROR CONDITIONS

1 Invalid Command. No response, command ignored.

2. Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word), High Word Count (BIT Word).

3. T/R* bitsettozero. No statusresponse. Set Message Error bit (Status Word), Command
Word Contents Error (BIT Word).

4, Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and
Broadcast Command Received bits (Status word), Command Word Contents Error (BIT
Word).
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INHIBIT TERMINAL FLAG BIT (T/R* = 1; 00110)

MESSAGE SEQUENCE = INHIBIT TERMINAL FLAG----STATUS

The ACE responds with Status and inhibits further setting of the Terminal Flag bit in its interna
Status Word register. Once the Terminal Flag has been inhibited, it can only be reactivated by an
Override Inhibit Terminal Flag or Reset RT mode code commands, or by Reset. If the command
was broadcast, the Broadcast Recelved bit is set, the state of the Terminal Flag bit in the internal
Status Word register remains unchanged and Status transmission is suppressed.

ERROR CONDITIONS

1.
2.

3.

4.

Invalid Command. No response, command ignored.

Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word), High Word Count (BIT Word).

T/R* bit set to zero. No statusresponse. Set Message Error bit (Status Word), Command
Word Contents Error (BIT Word).

Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and
Broadcast Command Received bits (Status word), Command Word Contents Error (BIT
Word).

OVERRIDE INHIBIT TERMINAL FLAG BIT (T/R* =1, 00111)

MESSAGE SEQUENCE = OVERRIDE INHIBIT TERMINAL FLAG---- STATUS

The ACE responds with Status and reenablesthe Terminal Flag bitinitsinternal Statusregister. If
the command was a broadcast, the Broadcast Command Received bit isset and statustransmissionis
suppressed.

ERROR CONDITIONS

1.
2.

3.

Invalid Command. No response, command ignored.

Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word), High Word Count (BIT Word).

T/R* bit set to zero. No statusresponse. Set Message Error bit (Status Word), Command
Word Contents Error (BIT Word).

Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and
Broadcast Command Received bits (Status word), Command Word Contents Error (BIT
Word).
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RESET REMOTE TERMINAL (T/R* = 1; 01000)
MESSAGE SEQUENCE = RESET REMOTE TERMINAL----STATUS

The ACE responds with Status and internally resets. The Message Error and Broadcast Command
Received bitsof theinternal Statusregister arereset to 0. Theinternal BIT Word Register isreset to
0. If either of the 1553 transmitters has been shut down, the shutdown conditionisoverridden. If the
Terminal Flag bit has been inhibited, the inhibit is overridden. The receipt of this command does
not reset any of the ACE's host programmabl e registers.

If the command isreceived asabroadcast, the Broadcast Command Received bit is set and the Status
Word issuppressed. Also, if thecommand isreceived as abroadcast and the Terminal Flag bit had
been set asaresult of the Loopback test of the previous message, the Terminal Flag bit isnot reset to
zero. Theresulting operation iscompleted approximately 8 usafter the mid-parity bit crossing of the
Reset mode code command.

ERROR CONDITIONS

1 Invalid Command. No response, command ignored.

2. Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word), High Word Count (BIT Word).

3. T/R* bitsettozero. No statusresponse. Set Message Error bit (Status Word), Command
Word Contents Error (BIT Word).

4, Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and
Broadcast Command Received bits (Status word), Command Word Contents Error (BIT
Word).

RESERVED MODE CODES (T/R*=1; 01001 - 01111)
MESSAGE SEQUENCE = RESERVED MODE CODES----STATUS

The ACE responds with status. If the command has been illegalized by means of theillegalization
table, the Message Error Status Word bit will be set.

ERROR CONDITIONS

1 Invalid Command. No response, command ignored.

2. Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word), High Word Count (BIT Word).

3. T/R* bitsettozero. No statusresponse. Set Message Error bit (Status Word), Command
Word Contents Error (BIT Word).

4, Zero T/R* bit and Broadcast Address. No Status response.  Set Message Error and
Broadcast Command Received bits (Status word), Command Word Contents Error (BIT
Word).
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TRANSMIT VECTOR WORD (T/R* = 1; 10000)
MESSAGE SEQUENCE = TRANSMIT VECTOR WORD----STATUSVECTOR WORD

The ACE transmitsa Status Word followed by aV ector Word. If theENHANCED MODE CODES
areenabled (bit 15in Configuration Register #3 set tologic "1") the contents of the V ector Word are
obtained from RAM location 120 (hex). If ENHANCED MODE CODES arenot enabled, thesingle
word data block in the shared RAM that is referenced by the lookup table pointer for transmit
subaddress 00000 or 11111.

ERROR CONDITIONS

1 Invalid Command. No response, command ignored.

2. Correct Command Followed by Data Word. No Status response. Set Message Error bit
(Status Word), High Word Count (BIT Word).

3. T/R* bit set to zero, no DataWord. No Status response. Set Message Error bit (Status
Word), and Low Word Count (BIT Word).

4.  T/R* bit set to zero plus one Data Word. The ACE will respond with Status. The Data
Word will be stored in RAM location 0110 (or single-word data block for subaddress 0000
or 1111).

5. Zero T/R* bit and Broadcast Address, no DataWord. No Status response.  Set Message
Error and Broadcast Command Received bits (Status Word), and Low Word Count (BIT
word).

6. Zero T/R* bit and Broadcast Address, plus one Data Word. No Status response.  Set
Broadcast Command Received bits (Status Word).

7. Broadcast Address. No Status response.  Set Message Error and Broadcast Command
Received bits (Status Word), Command Word Contents Error (BIT word).

SYNCHRONIZE WITH DATA WORD (T/R* = 0; 10001)
MESSAGE SEQUENCE = SYNCHRONIZE COMMAND/DATA WORD----STATUS

If the ENHANCED MODE CODES areenabled (bit 15in Configuration Register #3 settologic"1")
thereceived dataword isstored in RAM location 0111 (hex). If ENHANCED MODE CODES are
not enabled, the word is stored in the single-word data block in the shared RAM referenced by
receive subaddress 00000 or 11111 in the lookup table. If the LOAD TIME TAG ON
SYNCHRONIZE optionisenabled (bit 5in Configuration Register #2 settologic"1"), the ACE will
load the received 16 bit Data Word into its internal Time Tag Register upon receipt of this mode
command.

ERROR CONDITIONS
1 Invalid Command. No response, command ignored.

2. Correct Command not followed by DataWord. No Statusresponse. Set Message Error bit
(Status Word), Low Word Count (BIT Word).
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Command Followed by too many DataWords. No Statusresponse. Set Message Error bit
(Status Word), High Word Count (BIT word).

Command T/R* bit set to one followed by DataWord. No Status response. Set Message
Error bit (Status Word), and High Word Count (BIT Word).

Command T/R* bit set to onenot followed by DataWord. The ACE replieswith Statusplus
one Data Word. The DataWord isread from RAM location 121 hex (or single-word data
block for subaddress 0000 or 1111).

Command T/R* Bit set to one and Broadcast Address. No Statusresponse. Set Message
Error and Broadcast Command Recelved bits (Status Word); Set Command Word Contents
Error (BIT word).

TRANSMIT LAST COMMAND (T/R = 1; 10010)

MESSAGE SEQUENCE = TRANSMIT LAST COMMAND----STATUS/LAST COMMAND

The Status register is not updated before transmission. It contains the Status from the previous
command. The DataWord transmitted contains the previous valid command (providing it was not
another TRANSMIT LAST COMMAND or TRANSMIT STATUS WORD mode command).

ERROR CONDITIONS

1.
2.

3.

Invalid Command. No response, command ignored.

Correct Command followed by Data Word. No Status response. Set Message Error bit
(Status Word), High Word Count Error (Bit Word).

T/R* Bit set to zero, no Data Word. No Status response. Set Message Error bit (Status
Word), Low Word Count (BIT Word).

T/R* bit set to zero plus one Data Word. The ACE will respond with Status. The Data
Word istransferred to RAM location 0112 (or single-word datablock for subaddress 0000 or
1111).

Zero T/R* Bit and Broadcast Address, no Data Word. No Status response.  Set Message
Error and Broadcast Received bits (Status Word), Low Word Count Error(BIT Word).
Zero T/R* bit and Broadcast Address, one DataWord. No Status response. Set Broadcast
Received Bit (statusword). The DataWord istransferred to RAM location 0132 (or single-
word data block for subaddress 0000 or 1111).

Broadcast Address. No Status response.  Set Message Error and Broadcast Command
Received bits (Status Word), Command Word Contents Error (BIT Word).

TRANSMIT BIT WORD (T/R* = 1; 10011)

MESSAGE SEQUENCE = TRANSMIT BIT WORD----STATUS/BIT WORD

The ACE respondswith Statusfollowed by the Built-in Test (BIT) word. Inthe NON-ENHANCED
mode, or if EXTERNAL BIT WORD ENABLE, bit 15 of Configuration Register #4, isprogrammed
tologic"0," the BIT Word transmitted isaccessed from the ACE'sinternal BIT Word register. This
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word isdefined in TABLE 63.

If the ACE is programmed for ENHANCED MODE (bit 15 of Configuration Register #15islogic
"1") and if EXTERNAL BIT WORD ENABLE is programmed to logic "1," the BIT Word
transmitted will be read from amemory location. Inthiscase, if ENHANCED MODE CODES are
disabled (ENHANCED MODE disabled or ENHANCED MODE HANDLING disabled [bit O of
Configuration Register #3 is programmed to logic "0"]), the location accessed for the external BIT
Word will be the address referenced by the RT lookup table pointer for subaddress 00000 or
subaddress 11111. Inthiscase, it should be noted that for agiven subaddress (00000 or 11111), the
same Data Word will be transmitted in responseto either aTransmit BIT Word or Transmit vector
word mode command.

If ENHANCED MODE CODES are enabled (ENHANCED MODE and ENHANCED MODE
HANDLING enabled (bits 15 and O of Configuration Register #3 are programnmed tologic"1"), the
external BIT Word will be accessed from address location 0123.

ERROR CONDITIONS

1 Invalid Command. No response, command ignored.

2. Correct Command followed by Data Word. No Status response. Set Message Error bit
(Status Word), High Word Count Error (Bit Word).

3.  T/R* Bit set to zero, no Data Word. No Status response. Set Message Error bit (Status
Word), Low Word Count (BIT Word).

4.  T/R* bit set to zero plus one Data Word. The ACE will respond with Status. The Data
Word istransferred to RAM address 0113 (or single-word data bl ock for subaddress 0000 or
1111).

5. Zero T/R* Bit and Broadcast Address, no Data Word. No Status response. Set Message
Error and Broadcast Received bits (Status Word), Low Word Count Error(BIT Word).

6. Zero T/R* bit and Broadcast Address, one DataWord. No Status response. Set Broadcast
Received Bit (statusword). The DataWord istransferred to RAM location 0133 (or single-
word data block for subaddress 0000 or 1111).

7. Broadcast Address. No Status response. Set Message Error and Broadcast Command
received bits (Status Word), Command Word contents Error (BIT Word).

SELECTED TRANSMITTER SHUTDOWN (T/R* = 0; 10100)
MESSAGE SEQUENCE = TRANSMITTER SHUTDOWN/DATA----STATUS

The Data Word received is transferred to the RAM and Status is transmitted. If ENHANCED
MODE CODES are not enabled, the Data Word iswritten to the single-word data block referenced
by the lookup table pointer for subaddress 00000 or 11111. If ENHANCED MODE CODES are
enabled, the Data Word is stored at hex location 0114. No other action is taken by the ACE. No
transmitters are shut down as a result of this mode command. This command is intended for use
with RTs with more than one dua redundant channel. If the command was a broadcast, the
Broadcast Command Received hit is set and Status transmission is suppressed.
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ERROR CONDITIONS

=

Invalid Command. No response, command ignored.

Correct Command not followed by DataWord. No Statusresponse. Set Message Error bit
(Status Word), and Low Word Count Bit (BIT Word).

Command followed by too many Data Words. No Status response. Set Message Error bit
(Status Word), and High Word Count Bit (BIT Word).

Command T/R* bit Set to one followed by one Data Word. No Status response. Set
Message Error bit (Status Word), and High Word Count (BIT Word).

Command D/R* hit set to one not followed by DataWord. The ACE replieswith Statusplus
one DataWord. The DataWord isread from hex RAM location 0124 (or single-word data
block for subaddress 0000 or 1111).

Command T/R* Bit Set to One and Broadcast Address. No Status response. Set Message
Error and Broadcast Command Received bits (Status Word), and Command Contents Error
(BIT Word).

OVERRIDE SELECTED TRANSMITTER SHUTDOWN (T/R* = 0; 10101)

MESSAGE SEQUENCE = TRANSMITTER SHUTDOWN/DATA----STATUS

The DataWord received istransferred to the RAM. If ENHANCED MODE CODES are disabled,
the single-word datablock isreferenced by thelookup table pointer for subaddress00000 or 11111.
If ENHANCED MODE CODES are enabled, the DataWord is stored in hex RAM location 0115.
No transmittersthat have been previously shut down are reactivated asaresult of thiscommand. No
other action istaken by the ACE. Thiscommand isintended for use with RTswith more than one
dual redundant channel. If the command was a broadcast, the Broadcast Command Received bit is
set and Status transmission is suppressed.

ERROR CONDITIONS

1.
2.

3.

Invalid Command. No response, command ignored.

Command not followed by Data Word. No Status response. Set Message Error bit (Status
Word), and Low Word Count (BIT Word).

Command followed by too many Data Words. No Status response. Set Message Error bit
(Status Word), and High Word Count bit (BIT Word).

Command T/R* bit Set to one followed by Data Word. No Status response. Set Message
Error bit (Status Word), and High Word Count (BIT Word).

Command T/R* bit Set to one not followed by DataWord. The ACE replieswith Status plus
one DataWord. The DataWord isread from hex RAM location 0125 (or single-word data
block for subaddress 0000 or 1111).

Command T/R* Bit Set to one and Broadcast Address. No Status response. Set Message
Error and Broadcast Command Received bits (Status Word), Command Word Contents (BIT
Word).
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RESERVED MODE CODES (T/R* = 0; 10110 - 11111)
(T/R* =1, 10110 - 11111)

MESSAGE SEQUENCE RESERVED MODE CODE (T/R = 1)----STATUS/DATA

RESERVED MODE CODE (T/R = 0)/DATA----STATUS

For a RESERVED receilve Command, the ACE stores the Data Word to the shared RAM. If the
command was a broadcast, the Broadcast Command Received bit is set and Status transmission is
suppressed. For a RESERVED transmit Command Word, the ACE responds with Status plus a
single DataWord. The DataWord is read from the shared RAM. The shared RAM locations are
referenced by the lookup table pointers for subaddresses 0 and 31 if ENHANCED MODE CODES
are disabled. If ENHANCED MODE CODES are enabled, the RAM location accessed are 0116-
001F for received mode codes, 0126-012F for transmit mode codes, or 0136-013F for broadcast
mode codes.

ERROR CONDITIONS (T/R=1)

1 Invalid Command. No response, command ignored.

2. Command Followed by Data Word. No Status response. Set Message Error bit (Status
Word), High Word Count (BIT Word).

3. Broadcast Command. No Status response. Set Message Error bit (status word), and
Command Word Contents Error (BIT Word).

ERROR CONDITIONS (T/R = 0)

Lo

Invalid Command. No response, command ignored.

2. Command not followed by contiguous DataWord. No Statusresponse. Set Message Error
bit (Status Word), and Low Word Count (BIT Word).

3.  Command followed by too many DataWords. No Statusresponse. Set Message Error bit

(Status Word), and High Word Count (BIT word).
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RT SOFTWARE INITIALIZATION PROCEDURE

Thefollowing software sequenceistypical of the stepsthe host CPU should perform following power turn-
on to configure the ACE for RT operation. For most applications, it is possible to skip many of the steps
indicated.

(1)
)

©)

(4)

©)

(6)

(7)

(8)

Perform a software reset, by writing 0001 (hex) to the Start/Reset Register.

If any of the Enhanced mode functions (eg., subaddress double buffering) are to be used, invokethe
ACE RT'sENHANCED MODE by writing 8000 (hex) to Configuration Register #3.

Initialize the Interrupt Mask register. For many RT applications, the EOM interrupt will generally be
enabled. In other instances, the RT SUBADDRESS CONTROL WORD, RT CIRCULAR BUFFER
ROLLOVER, RT MODE CODE and/or FORMAT ERROR Interrupt Requests may a so be enabl ed.
The RT SUBADDRESS CONTROL WORD interrupt enables interrupt requests to be issued
following messagesto specified transmit, receive, or broadcast subaddresses. TheRT MODE CODE
interrupt enablesinterrupt requeststo be programmed for individua mode codecommands. TheRT
CIRCULAR BUFFER ROLLOVER interrupt may be used to provide an interrupt request following
a multimessage reception or transmission of a specified number of Data Words to/from a given
subaddress.

Load the starting location of the Stack into the Active Area Stack Pointer location in RAM.

Asanoption, initializethe Active Area Stack. If thereisadesireto poll the Stack RAM while 1553
messages are being processed, the Block Status Word locations for the respective message block
descriptors (relative addresslocations0, 4, 8...[stack size-4] in the stack) should be cleared to 0000.
A Block Status Word of 0000 (SOM = EOM = 0) indicates that a message has not yet been
processed.

Initialize the Active AreaLookup Table. The Lookup Table addressfor each transmit, receive, and
(optionally) broadcast subaddress should be initialized as the pointer value for each respective
lookup table. If the RT isgoing to be used in the ENHANCED RT MEMORY MANAGEMENT
mode, it will also be necessary to select the memory management and interrupt options for each
subaddress by initializing the Subaddress Control Words for the Active Area.

If there are several unused subaddressesfor an RT, it isrecommended that the Lookup Tablepointers
for these be initialized to the same value in order to conserve memory space.

If ENHANCED MODE CODE HANDLING (bit O of Configuration Register #4) is not used, the
pointers for receive subaddresses 0 and 31 (for Synchronize with Data messages) generally get
|loaded with the same pointer value. Similarly, the Lookup Table addressesfor transmit subaddresses
0 and 31 (for Transmit Vector Word messages) generally get loaded with the same pointer value.

If ENHANCED MODE CODE HANDLING isenabled, DataWordsfor these mode codes are stored
in locations 0111 (for Synchronize with data) and 0130 (for Transmit Vector Word).

Initialize Configuration Register #2. Thisinvolves selecting use of the of the following functions:
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(9)

ENHANCED RT MEMORY MANAGEMENT should be selected if it is desirable to select the
circular buffer feature and/or subaddress doubl e buffering features on anindividua subaddressbasis.
SEPARATE BROADCAST should be set if it is necessary to comply to Notice 2 for broadcast
messages. This enables separ ate lookup table pointers for nonbroadcast received and broadcast
receive messages.

For RT mode, 256-WORD BOUNDARY DISABLE should normally be programmedtologic"0." If
this bit is programmed to logic "1," it should be noted that the size of all circular buffers becomes
64K words.

Thethree TIME TAG RESOLUTION bits should be programmed to select the desired resol ution for
the time tag register. The choices are 2, 4, 8, 16, 32, or 64 us/LSB, or "EXTERNAL" (external
clock). CLEARTIME TAG ON SYNCHRONIZE should beprogrammedtologic"1" if itisdesired
to clear the timetag to 0000 following receipt of asynchronize (without data) modecode. Similarly,
LOAD TIME TAG ON SYNCHRONIZE should be programmed to logic "1" if it isdesired to load
the time tag to the value of the received Data Word following receipt of a synchronize with data
mode code.

ENHANCED INTERRUPTS should be enabled if the CPU needsto poll using the Interrupt Status
Register and/or it is desired that one or more of the following conditions cause an interrupt:
TRANSMITTER TIMEOUT, RT COMMAND STACK ROLLOVER, or RT MODE CODE
interrupt. INTERRUPT STATUSAUTO CLEAR should be programmedtologic"1" if itisdesired
to automatically clear the Interrupt Status Register and the ACE's INT* output (for a"level” type
interrupt output) after the Interrupt Status Register has been read. LEVEL/PULSE* INTERRUPT
REQUEST should be programmed tologic"0" for apul setypeinterrupt (500 ns) or tologic"1" for a
level type interrupt.

CLEAR SERVICE REQUEST should be programmed to logic "1" if it is desired to automatically
clear the Service Request Status Word bit following reception of a Transmit vector word mode
command.

OVERWRITE INVALID DATA should be set to logic "1" if the circular buffer mode is used with
one or more subaddresses. SUBADDRESS DOUBLE BUFFERING should be enabled, if desired.
BUSY LOOKUP TABLE ENABLE should belogic"1" if thereisaneed for the Busy bit inthe RT
Status Word to be set for particular T/R*/Bcst subaddresses.

Initialize Configuration Register #3. If one or more of the ENHANCED MODE features areto be
used, bit 15 must bemaintained at logic" 1." The RT Stack sizeis programmable with choices of
256 words (default, 64 messages), 512, 1024, or 2048 words (512 messages) by bits 14 and 13.
Other RT featuresthat may be selected by thisregister include ILLEGALIZATION (default ="0" =
enabled), ALTERNATE STATUS (allowing software programming of all 11 Status Word bits), the
choice of storing or not storing words for illegal or "BUSY" messages, and ENHANCED MODE
CODE HANDLING.

If enhanced mode code handling is selected, Data Words for mode codes are stored in address
locations 0110-013F, and interrupt requestsfor individual mode codes may be enabled by meansof a
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(10)

(11)

(12)

(13)

(14)

(15

table in address locations 0108-010F. Other RT options selectable by Configuration Register #3
include 1553A MODE CODES ENABLED, and RTFAIL/RTFLAG* WRAP ENABLED. 1553A
MODE CODES ENABLED causes only subaddress 00000 to be treated as amode code subaddress.
RTFAIL*/RTFLAG* WRAP ENABLE causes the RT FLAG Status bit to be automatically set
following a failure of the loop test. OVERRIDE MODE CODE T/R ERROR should only be
programmed to logic "1" if receive Mode Codes 0000 through 01111 are to be treated as defined
mode codes.

Initialize Configuration Registers#4. If EXTERNAL BIT WORD ENABLE islogic"1," the Data
Word for aTransmit BIT Word mode command is accessed from ashared RAM location, rather than
fromaninternal register. If ENHANCED MODE CODES are not enabled, the RAM location for the
external BIT Word is the location pointed to by the lookup table pointer for subaddress O or 31. If
ENHANCED MODE CODES are enabled, the external BIT Word is stored in location 0123.

INHIBIT BIT WORD IFBUSY preventsthe BIT Word from being transmitted if the RT isBusy. If
MODE CODE OVERRIDE BUSY islogic"1," thisenablesthe ACE RT to transmit aDataWordin
response to a Transmit Vector Word or Reserved transmit mode command, even if the RT is busy.

Set LATCH RT ADDRESSWITH C.R. #5tologic "1," in preparation for loading the RT address
into Configuration Register #5 (next step). After the RT Address has been programmed, it is
suggested that LATCH RT ADDRESS WITH C.R. #5 be cleared to logic "0" to prevent an
€rroneous overwrite.

Initialize Configuration Register #5. Load RT addressinto register.

The default clock frequency for the ACE is 16 MHz. To select 12 MHz operation, 12 MHZ
SELECT must be programmed to logic "1."

EXPANDED ZERO-CROSSING should be set to logic "1" to expand the Manchester decoders
tolerance for zero crossing distortion by enabling a sampling rate of 32 MHz (or 24 MHz).
RESPONSE TIMEOUT SELECT 1-0 selectsthetimevauefor the RT-to-RT response timeout from
among 18.5 ps (default), 22.5, 50.5, or 130 us. If GAP CHECK ENABLED isprogrammedtologic
"1," the RT will verify for aminimum bus dead time of 2 us prior to the transmitting RT's response
in an RT-to-RT transfer, where the ACE RT isthereceiving RT.

If RT lllegalization is used, the CPU should initialize the Illegalization Table, address locations
0300-03FF.

If the BUSY LOOKUP TABLE is enabled, select the desired subaddresses to be busy by
programming the Busy table, address |ocations 0240 through 0247.

If ENHANCED INTERRUPTS are enabled and ENHANCED MODE CODE HANDLING is
enabled, interrupts for selective mode code messages may be enabled by programming locations
0108 through 010F.

Datato betransmitted on the 1553 bus (in response to transmit commands) should bewritteninto the
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(16)

appropriate data blocks. As an option, the locations for Data Words for anticipated receive Data
Words may beinitialized to zero.

To configurethe ACE asan on-line RT, write to Configuration Register #1, setting bit 15 (M SB) to
logic"1" and bit 14tologic"0." The current active areais selected by the setting of bit 13 (Ofor A, 1
for B). If ALTERNATERT STATUSIisnot enabled, bits 11 through 8 should beinitialized to sel ect
the values for the RT Status Word bits Dynamic Bus Control Acceptance, Busy, Service Request,
and Subsystem Flag. Also, inthe ENHANCED mode, the RT flag StatusWord bit is programmable
by bit 7. These bits must be programmed for the logical inver se of their desired valuesin the RT
Status Word.

If ALTERNATE RT STATUS is enabled, bits 10 through 0 of the ACE's RT Status Word are
programmable via bits 11 through 1 of Configuration Register #1. In this case, the logical values
(non-inverted) of the intended Status Word bit values must be programmed.

SERVICING COMPLETED RT MESSAGES

The ACE RT providesanumber of techniguesfor determining when amessage has been processed. These
methods support both polling-driven and interrupt-driven software.

There are severa polling methods that may be used. These include:

Q) Inthe ENHANCED mode, the host may continuously poll RT MESSAGE IN PROGRESS,
bit O of Configuration Register #1. This bit will return logic "0" while the ACE RT is not
processing a message. During the time that the ACE RT is servicing a message (after the
receipt of aCommand Word), RT MESSAGE IN PROGRESS will return logic "1." When
the message completes, RT MESSAGE IN PROGRESS will once again return logic "0."

2 The CPU can poll the contents of the Stack Pointer RAM location. The active area Stack
Pointer increments by four at the beginning of each message being processed (after receipt
of a Command Word).

3 If the host needs to determine the occurrence of aparticular Command Word, it may do so
by polling the RT Last Command Register. It should be noted that the contents of this
register are updated at the beginning of amessage being processed. The CPU may then pall
the EOM (End-of-Message) bit of the Interrupt Status Register to determine when the
message has been completed. See explanation below.

4) If the ACE is programmed for the ENHANCED mode and ENHANCED INTERRUPTS (bit
15 of Configuration Register #2) are enabled, the CPU may poll the Interrupt Status Register.
In this mode, the various bitsin the Interrupt Status Register will become set r egar dless of

the programming of the corresponding bits in the Interrupt Mask register.

In this mode, the ACE may determine that a message has been completed by polling the Interrupt
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Status Register until the EOM (End-of-Message) bit returnslogic "1."

In thismode, the host processor may al so poll to determine when amessage has been processed for a
particular transmit, receive, or broadcast subaddress. To enable do thiss ENHANCED RT
MEMORY MANAGEMENT (bit 1 of Configuration Register #2) must beinvoked. To causethebit
to be set for aparticular Tx/RX/Bcst-subaddress, it isthen necessary to set the appropriatebit ([ TX:,
RX:, or BCST:] INT on EOM) in the desired Subaddress Control Word to logic "1." All other
Subaddress Control Word ([TX:, RX:, or BCST:] INT on EOM) bits should be programmed tologic
"0." Thiswill cause the RT SUBADDRESS CONTROL WORD EOM hit in the Interrupt Status
Register to be set to logic "1" after completion of the desired message.

Similarly, the host may poll for receipt of aparticular mode code message. Thisfeatureisenabled
by invoking ENHANCED MODE CODE HANDLING (bit O of Configuration Register #3). The
desired mode code may be selected by setting the appropriate bit in the Mode Code Selective
Interrupt Table (address range 0108-010F). When the specific mode code message has been
completed, the RT MODE CODE bit of the Interrupt Status Register will return logic "1."

Similarly, the Interrupt Status Register may be polled to determine the occurrence of FORMAT
ERROR, CIRCULAR BUFFER ROLLOVER, and/or COMMAND STACK ROLLOVER
conditions. FORMAT ERROR indicates any error in a received message, other than an invalid
Command Word: sync or Manchester encoding, parity, bit count,

word count, or RT-to-RT transfer errors. CIRCULAR BUFFER ROLLOVER may beusedto signal
completion of amultimessage bulk datatransfer. COMMAND STACK ROLLOVER occurswhen
the Stack rolls over at an address boundary of 256, 512, 1024, or 2048 words, as programmed in
Configuration Register #3.

If interrupts are used, the normal procedure would be to not invoke ENHANCED INTERRUPTS.
This allows the Interrupt Mask Register to be used to enable interrupts and the corresponding
Interrupt Status Register bits for only selected condition(s), as discussed above.
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RT ERROR HANDLING

As discussed above, the preferred method for handling erroneous messages is to make use of the circular
buffer and/or double buffering techniques. In the case of the circular buffer mode, the OVERWRITE
INVALID DATA bit should be set tologic"1." With these techniques, DataWordsrecelved and stored from
invalid messageswill be automatically overwritten by the ACE RT. In most systems, the bus controller will

retry failed messages. By so doing, the occurrence of errors and message retriesis transparent to the RT's
host processor.

If necessary, the RT's host processor may ascertain the occurrence of failed messages by several methods:
Q) Determine, by polling or interrupt techniques, when aFORMAT ERROR condition occurs.

2 Read the Block StatusWordsfor all messages processed. Bits12-9 and 6-Oall indicateerror
conditions in received messages.
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MONITOR OPERATION

The ACE terminals provide three different bus monitor modes: (1) aWord Monitor, (2) aSelective Message
Monitor, (3) acombined RT/Selective Message Monitor mode. When the ACE isin Non-Enhanced Mode,
the Monitor operates the same as the previous generation product, BUS-61559 Advanced Integrated Mux
Hybrid with Enhanced RT features (AIM-HY'er). In ENHANCED MODE, both Selective Message
Monitor and Combined RT/Sel ective M essage Monitor modes may be activated. ENHANCED MODE aso
enables the Monitor triggering capability for the Word Monitor mode.

In Enhanced mode, the Word Monitor provides aprogrammable Trigger Word. The Trigger Word, which
defines aspecific Command Word, may be used to start and stop the Monitor or generatean interrupt. You
may also start the Word Monitor by means of an external trigger.

The Selective Message Monitor supports messagefiltering, based on RT Address/T-R* bit/Subaddress, and
provides separate Command and Data Stacks. The Message Monitor also stores the contents of the 16-bit
Time Tag Register (see Time Tag Register for resolution programming).

The RT/Selective Message Monitor mode provides full RT capability for the ACE terminal's own RT
address PL US selective monitoring for al other RT addresses. Similar to RT mode, the Selective Monitor's
Command Stack stores all command words, Time Tag words, Block Statuswords, and Datablock pointers
for each monitored message. The Command and Data Stacks are programmable via bits 12-8 in
Configuration Register 3.

WORD MONITOR MODE

In Word Monitor Terminal mode, the ACE monitors both 1553 buses. After the softwareinitialization and
MONITOR START sequences, the ACE stores all Command, Status, and Data Words received from both
buses. For each word received from either bus, a pair of wordsis stored to the ACE's shared RAM. The
first word isthe 16 bits of datafrom the received word. The second word isthe Monitor Identification (ID),
or "Tag" word. ThelD Word containsinformation relating to bus channel, word validity, and interword time
gaps. Thedataand ID words are stored in acircular buffer in the shared RAM address space.

WORD MONITOR MEMORY MAP

A typical word monitor memory mapisillustrated in TABLE 66. With 12K RAM per channel, the Monitor
Data Stack size should belimited to 8K. The Active Area Stack pointer providesthe addresswherethefirst
monitored word is stored. In the example, it is assumed that the Active Area Stack Pointer for Area A
(location 0100) isinitialized to 0000. Thefirst received dataword is stored in location 0000, the ID word
for thefirst word is stored in location 0001, etc.

The current Monitor addressis maintained by means of aninternal counter register. Thisvalue may beread
by the CPU by means of the Data Stack Address Register. It isimportant to note that when the counter
reaches the Stack Pointer address of 0100 (for active area A) or 0104 (for active area B), theinitial pointer
value stored in this shared RAM location will be overwritten by the monitored dataand ID Words. When
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the internal address counter reaches an address of 1FFF, the counter rolls over to 0000, overwriting
previous monitor data.

TABLE 66. TYPICAL WORD MT MEMORY MAP

HEX FUNCTION

ADDRESS
0000 First Received 1553 Word
0001 First Identification Word
0002 Second Received 1553 Word
0003 Second Identification Word
0004 Third Received 1553 Word
0005 Third Identification Word
0100 Stack Pointer (Fixed Location)
1FFF .
2000 NOT USED
2FFF NOT USED
3000 RESERVED
3FFF RESERVED

To initialize the ACE for Word Monitor mode, the host processor should program bits 15, 14, and 12 of
Configuration Register #1tologic"0," logic"1," andlogic "0" respectively. The Stack Pointer for the active
area should then be loaded with the starting location of the monitor stack in the ACE shared RAM address
space, also (after setting bit 15 of Configuration Register #3 to operatein enhanced mode) theM T Command
Stack size (bits 11 and 12 of Config. Reg. #3) and the M T Data Stack size (bits 10, 9 and 8 of Config. Reg.
#3) should be setup. The default values for the stack sizes are 256 words and 65,536 words, respectively.
Finally, to start the monitor, a"Start" command should be issued by means of the Start/Reset Register.

The Monitor ID Word contains a Word Flag bit (always logic 1) plus information relating to bus channel,
word validity, Command-Status/Data* sync type, and inter-word gap time information. This latter field
includes a"Contiguous Data" bit aswell as an 8-hit gap timefield, indicating 0 to 127 uswith aresolution
of 0.5 us per LSB.

In order to take the BU-65528 monitor off-line, the host CPU must issue a RESET command to the
Start/Reset Register.
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The BU-65528 Identification Word isdefined in TABLE 67.

TABLE 67. WORD MONITOR IDENTIFICATION WORD
BIT DESCRIPTION
15(MSB) | GAP TIME

GAPTIME

WORD FLAG

THIS RT*

BROADCAST*

ERROR
COMMAND/DATA* SYNC
CHANNEL B/A*
CONTIGUOUS DATA/GAP*
0(LSB) |MODE_CODE*

RPIN|W[IR|lO|O|N|©

GAPTIME: If the CONTIGUOUSDATA bitishigh, these 8 bitsare not used. If CONTIGUOUS DATA
islow, GAP TIME indicates the time gap between the end of the previous word to the start of the current
wordin 0.5 us/L SB resolution, up to 127.5 us. For inter-word time gaps greater than 127.5 us, the GAPtime
field will indicate FF (hex). It should be noted that if the current word was received on the alter nate bus
from the previousword, the GAP TIME field will indicate approximately 20 usgr eater than the actual gap
time from the word on the first bus. That is, if the current word is received on the alternate bus from the
previous word and the current GAP TIME isatime of less than 20 ps, thisindicates that the current word
overlapped the previous word (received on the alternate bus).

WORD FLAG: Always set tologic"1" for every ldentification Word. Each location in the shared RAM
where an ID Word is anticipated being stored should be initialized by the CPU to logic "0."

THISRT*: If thisbit islow, it indicates that the received word was valid, contained a Command/Status
sync type, had an RT Address field matching the address on inputs RTAD4-RTADO and that correct odd
parity was presented on RTADP. Thisbit will be high otherwise.

BROADCAST*: If this bit is low, it indicates that the received word was valid, contained a
Command/Status sync type and an RT Addressfield of 31. Thisbit will be high otherwise.

Note: If the ACE is programmed for ENHANCED MODE and Broadcast has been disabled by
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programming bit 7 of Configuration Register #5 to logic "1," Broadcast will always return logic "1."

ERROR: If thishitislow, it indicates that the received word passed al of the MIL-STD-1553 validation
criteria. If thisbitishigh, it indicatesan error in theword: either Manchester |1 encoding, sync, bit count or

parity.

COMMAND/DATA* SYNC: If thishit is high, it indicates the word contained a Command/Status type
sync. If thishitislow, it indicates that the word contained a Data type sync.

CHANNEL B/A*: If thisbitislow, it indicatesthat the word wasreceived on Channel A. If thebitishigh,
it indicates that the word was received on Channel B.

CONTIGUOUS DATA/GAP*: If thisbitishigh, it indicates either no gap or lessthan 2 pusof dead timeon
the busfrom the end of the previous word to the start of the current word. Inthiscase, the GAP TIME field
isnot used. If thisbhitislow, it indicatesagap time of more than 2 us from the end of the previousword to
the start of the current word. In this case, the GAP TIME field does contain valid bus dead time
information.

MODE CODE?*: If thishitislow, it indicatesthat the recelved word was valid, had aCommand/Status sync
type and contained a subaddress field of either 0 or 31. Thisbit will be high otherwise.

WORD MONITOR INITIALIZATION

In Word MT mode, the active area stack pointer provides the address where the first monitored word is
stored. This pointer must be written by the CPU prior toissuingaMT START command. The datafor the
first received word will be stored in the location pointed to by the Active Area Stack Pointer. It isimportant
to note that both (Area A and B) Stack Pointerswill be overwritten by received dataor identification words.
(See FIGURE 14)

Word Monitor Start and Stop

To start the Monitor, write the value 0002 to the Start/Reset Register (BC/MT START). To stop the
Monitor from storing further words from the 1553 bus, write the value 0001 to the Start/Reset Register
(RESET).

Word Monitor Software Initialization Sequence

The software procedure for initializing the BU61580 in Monitor mode is outlined as follows:
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(1)
)

©)
(4)
()
(6)

(7)

(8)

Issue a software RESET by writing a value of 0001 to the Start/Reset Register.

Initializethe BU-65528 to M T mode with Active Area A (the Active Areaselection doesn't matter in
MT mode) by writing avaue of 5000 Hex to Configuration Register #1.

Enable enhanced mode by writing a value of 8000 Hex to Configuration Register #3.

Select Monitor Data Stack size of 8k words by loading 8300 Hex in Configuration Register #3.
Writethe desired location to start storing received wordsto the Area A Stack Pointer location, 0100.
Optionally, clear the area of shared RAM where received data and ID words are anticipated to be
received to values of 0000. This allows the host processor to easily determine the location of the

last word received by means of the WORD FLAG hit in the ID Word.

To initiate the Monitor to start storing received words, write the value 0002 to the Start/Reset
Register (BC/MT START).

To subsequently cause the Monitor to stop storing received words, write the value 0001 to the
Start/Reset Register (RESET).
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FIGURE 14. MT INITIALIZATION AND DATA STORAGE FUNCTION
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DISTINGUISHING COMMAND WORDS FROM STATUS WORDS: MESSAGE
RECONSTRUCTION

Inthe Word Monitor mode, message reconstruction entails determining when individua messagesreceived
from the 1553 bus begin and end. A critical part of this process, which must be implemented in software
(either in real time or off-line), is to distinguish between Command Words and Status Words.

There probably isno universal algorithm for making an absolute "100%" determination between Command
and StatusWords. Thiswould haveto takeinto account superseding and bus switching command sequences
in addition to amultiplicity of message error conditions. However, theruleslisted below will prove useful
in making the command/status determination for the vast majority (greater than 99.99%) of al "real-
world" MIL-STD-1553B applications.

@D A word containing a Command/Status sync and any sub-addressfield (bits 9 (M SB) through
5(LSB)) other than 0 or 8isaCommand Word.

2 A word with a Command/Status sync preceded by a gap time of longer than the "response
timeout" timeisaCommand Word. For most applications, 14 usis probably agood starting
value for the "response timeout" parameter. For applications entailing very long lengths of
bus cable (several hundred feet), a longer period for the "bus timeout" parameter may be
required.

(©)) A word with a Command/Status type of sync received on the alternate bus from the last
previous received word may be considered to be a Command Word.

4 Two contiguous (no intervening gap time) words with Command/Status sync types, withthe
first of the two words preceded by a gap, are the two Command Words for an RT-to-RT
transfer or RT-to-Broadcast transfer.

5) A word with a Command/Status sync and a value of 31 (11111) for the RT Addressfield
(bits 15 [M SB] through 11 [LSB]) is a Command Word to the Broadcast address.

(6) The next noncontiguousword with a Command/Status sync following aCommand Word to
the Broadcast address is a Command Word.

@) The principal purpose of the CPU's Monitor software will be to reconstruct the 1553
messages. Once the parsing routine encounters a Command Word, marking the beginning of
anew message, it should continue to search through the message, verifying that it conforms
to one of the MIL-STD-1553B message formats (reference FIGURE 3 of MIL-STD-1553B).

If the "message reconstructor” softwareis parsing through areceived messagethat isnot an
RT-to-RT transfer, aword with aCommand/Status sync, and adifferent RT addressthan the
previousword with acommand/status sync may be considered to be the Command Word for
the next message.
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(8)

If the message reconstructor software is parsing through a stream of Data Words and
determines the end of acomplete, valid message followed by a gap time (possibly less than
the "response timeout” value), the next word with a command/status sync type will be a
Command Word. Thisisregardless of whether the word containsthe same RT addressor a
different RT address than the previous Command/Status word.

WORD MONITOR TRIGGER

Inthe Word Monitor mode, thereisapattern-recognition trigger and apattern-recognitioninterrupt. The 16-
bit compare word for both thetrigger and theinterrupt isstored inthe MT TRIGGER WORD register. The
pattern recognition interrupt is enabled by setting the MT PATT TRIG bit (bit 9) in the Interrupt Mask
Register. The pattern recognition trigger is enabled by setting the TRIGGER ENABLE bit (bit 11) in
Configuration Register #1 and selecting either the START-ON-TRIGGER (bit 10) or the STOP-ON-
TRIGGER (bit 9) bit in Configuration Register #1.

TABLE 68. WORD MONITORWITH TRIGGER TRUTH TABLE
(Configuration Register # 1 bits)

Start On | StopOn | Externd
Trigger Trigger Trigger
(Bit 10) (Bit 9) (Bit 7) Word MT Start and Store Operation
(Note 1)
0 0 0 Software Start, M T stores all data on the bus
0 1 0 Software Start, M T stores all data until the Command Word
matches the word stored in the MT Trigger Register (MTR).
This Command Word is the last word stored in the M T Stack.
1 0 0 Software Start, stores all data after avalid Command Word
matches the word stored in the MT Trigger Register (MTR).
This Command Word is stored inthe MT Stack.
1 1 0 Software Start, stores ONLY the Command Word that

matches the word stored inthe MT Trigger Register.

Note: EXTERNAL TRIGGER bit requiresuse of an ACE Hybrid input not accessibleto theuser. Thishit
should always be set to "0".

The Word Monitor with Trigger truth table (TABLE 68) assumes the following:
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1) User isin the ENHANCED MODE.

2) Word Monitor is selected in Config Reg #1 (Bit 15=0 14=1 12=0).
3) User programs the "Trigger Word" inthe MT Trigger Register.

4) Trig Enable Bit (bit 11 in Config Reg # 1) isset to alogic 1.

SELECTIVE MESSAGE MONITOR MODE

The ACE provides a flexible interface that allows selective monitoring of 1553 messages based on RT
Address, T/R, and Subaddress with very little host processor intervention. The Message Monitor mode of
the ACE recreates all command/response messages on the 1553 bus and stores them into RAM based on a
user programmablefilter (RT Address, T/R, and Subaddress). Thismonitor can be used asamonitor alone
or in acombined RT/Monitor mode. The Message Monitor contains two stacks (a command stack and a
datastack) that areindependent from the BC/RT command stack. The pointersfor these stacks are located
in fixed locations in the RAM.

TheMessage Monitor isenabled in the RT/Monitor mode by settingthe ENHANCED MODE bit (bit 15) in
Configuration Register bit #3 to alogic "1," RT/BC_L (bit 15) to logic "0," and setting M T (bit 14) and
MESSAGE MONITOR ENABLE bits (bit 12) in Configuration Register #1 to logic "1."

Monitor Selection Function

While operating in Selective Message Monitor mode, upon receipt of a valid command, the ACE will
reference the selective monitor lookup table (a fixed block of RAM) to determine if this command is
enabled. Theaddressfor thislocation isdetermined by using the RT Address, T/R* bit, and Subaddress bit
4, of the current command, and adding it to the base address 0280(hex) (TABLE 69). Thebit location within
this 16-bit word is determined by subaddress bits 3..0 of the current Command Word. If the specified bitin
thelookup tableislogic "0" the command isnot enabled and the ACE will ignore thismessage. If thishitis
logic"1," the command is enabled and the ACE will create an entry on the monitor command stack (based
on the monitor command stack pointer) and store the data associated with this command into sequential
locations in the monitor data stack.
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The address definition for the Selective Monitor Lookup Tableisillustrated below.

TABLE 69. MESSAGE MONITOR SELECTION TABLE
ADDRESS

BIT DESCRIPTION

15(MSB) | LOGIC “0”

14 LOGIC“0”

13 LOGIC“0”

12 LOGIC“0”

11 LOGIC“0”

10 LOGIC“0”

9 LOGIC “1”

8 LOGIC“0”

7 LOGIC “1”

6 RTAD_4

5 RTAD_3

4 RTAD_2

3 RTAD_1

2 RTAD_0

1 TIR*

0(LSB) |SUBADDRESS 4

For even-numbered addressesin the Selective Monitor Lookup Table (SUBADDRESS 4 =A0=0), bit 15
enables monitoring for subaddress 15, bit 14 enables monitoring for subaddress 14,....... bit O enables
subaddress 0. For odd-numbered addressesin the Selective Monitor Lookup Table (SUBADDRESS 4=A0
= 1), bit 15 enables monitoring for subaddress 31, bit 14 enables monitoring for subaddress 30,....... bit O
enables subaddress 16. Programming abit to logic"0" disables monitoring for the respective RT Address-
T/R* bit-subaddress; i.e., amessage will beignored. Programming abittologic"1" enablesmonitoring for
the respective RT Address-T/R* bit-subaddress; that is, the message will be stored.

M essage Monitor Formats

The format of the information in the data stack depends on the type of message that was processed. A BC-
to-RT command transfer (receive) will store the Command Word in the monitor Command Word stack, the
N Data Words followed by the receiving RT's status response in the monitor data stack.

Note: If the ACE selectsthereceive command in aRT-to-RT transfer, the RT-RT TRANSFER FORMAT
bit (bit 11) of the Block Status Word will be set regardless of whether the transmit command was sel ected.
In the case wherethe A CE selects only the transmit Command Word in an RT-to-RT transfer, thefirst word
stored in the monitor data stack entry will be the second (transmit) Command Word, followed by Tx status,
dataand Rx status, i.e., the ACE will ignore the receive command word and status word.
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Reading a monitored message from the ACE, requires the use of:
1) The Block Status Word to determine if the message was an RT-to-RT transfer.

2) The Command Word to determine the message format (transmit, receive, mode code, broadcast, etc)
and word count.
3) The data pointer to the data block entry.

Refer to FIGURE 15 for acomplete listing of all message monitor data stack message formats.

BC-to-RT-Transfer

RT-to-BC RT-to-RT RT-to-RT
Receive command Transfer Transfer Broadcast
Transmit
command
Dataword #1
. Status received Transmit Transmit
Last dataword command command
Dataword #1
Status received . TX RT's status Tx RT's status
Last data word
Dataword #1 Dataword #1
Last dataword Last data word
Rx RT's Status
Broadcast Broadcast Rx Mode Code Tx Mode
M ode Code with Data Code
with Data with Data
Dataword #1 Status received
. Dataword Dataword
Last dataword
Status received Dataword

M ode command without Data

Status word

Note: Thereisno Data Stack entry for a broadcast mode command without data.

FIGURE 15. SELECTIVE MESSAGE MONITOR DATA BLOCK FORMATS
Data Device Corporation
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A typical memory map for the ACE in the Selective Message Monitor mode isillustrated in TABLE 70.
This mode of operation defines severa fixed locations in the RAM. These locations are alocated in a
manner in which none of them overlap with the reserved RT locations. This alows for a combined
RT/Selective Message Monitor mode. Refer to TABLE 71 for an example of a typical RT/Selective
Message Monitor Memory Map.

Thefixed memory map consists of two Monitor Command Stack Pointers (locations 102 and 106 hex), two
Monitor Data Stack Pointers (locations 103 and 107 hex), and a Selective Message Monitor Lookup Table
(locations 0280 through 02FF hex) based on RT Address, T/R*, and subaddress. The Monitor Command
Stack sizeis assumed to be 1K words, and the Monitor Data Stack size is assumed to be 4K words.
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TABLE 70. TYPICAL SELECTIVE MESSAGE MONITOR MEMORY MAP

ADDRESS (HEX)

0000-0101
0102

0103
0104-105
0106

0107
0108-027F
0280-02FF
0300-03FF
0400-07FF
0800-0FFF
1000-1FFF
2000-2FFF

(shown for 12K RAM for "Monitor only" mode)

DESCRIPTION

Not Used

Monitor Command Stack Pointer A (fixed location)
Monitor Data Stack Pointer A (fixed location)
Not Used

Monitor Command Stack Pointer B (fixed location)
Monitor Data Stack Pointer B (fixed location)
Not Used

Selective Monitor Lookup Table (fixed area)

Not Used

Monitor Command Stack A

Not Used

Monitor Data Stack A

Not Used

TABLE 71. TYPICAL RT/SELECTIVE MESSAGE MONITOR MEMORY MAP

ADDRESS (HEX)

(shown for 12K RAM for combined RT/MT mode)

DESCRIPTION

0000-00FF RT Command Stack A

0100 RT Command Stack Pointer A (fixed location)
0101 RESERVED

0102 Monitor Command Stack A (fixed location)

0103 Monitor Data Stack A (fixed location)

0104 Stack Pointer B (fixed location)

0105 RESERVED

0106 Monitor Command Stack Pointer B (fixed location)
0107 Monitor Data Stack Pointer B (fixed location)
0108-010F Mode Code Selective Interrupt Table (fixed area)
0110-013F Mode Code data (fixed area)

0140-01BF Lookup Table A (fixed area)

01C0-023F Lookup Table B (fixed area)

0240-0247 Busy Bit Lookup Table (fixed area)

0248-025F (not used)

0260-027F RT Data Block 0

0280-02FF Selective Monitor Lookup Table (fixed area)
0300-03FF Command Illegalizing Table (fixed area)
0400-07FF Monitor Command Stack A

0800-0FFF Monitor Data Stack

1000-101F Data Block 0

1020-103F Data Block 1

2FEQ-2FFF Data Block 255

The size of the monitor command stack is programmable to 256, 1K, 4K, or 16K by bits 11 and 12 of
Configuration Register #3. The Monitor Data Stack size is programmable to 512, 1K, 2K, 4K, 8K, 16K,
32K or 64K by use of bits 8 through 10 in Configuration Register #3.

Note: Ensure the sizes sdlected for the Monitor command stack and Monitor data stack do not exceed the
12K word onboard RAM.
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Interrupts can be generated for MONITOR COMMAND STACK OVERFLOW (bit 13 of interrupt status
register), MONITOR DATA STACK OVERFLOW (bit 12 of interrupt status register), or END OF
MESSAGE (bit O of interrupt status register).
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FIGURE 16. SELECTIVE MESSAGE MONITOR

Refer to FIGURE 16 for anillustration of the Selective Message Monitor operation. Upon receipt of avaid
Command Word, the ACE will reference the Selective Monitor Lookup Table (afixed block of addresses) to
determineif the current command isenabled. If the current command isdisabled, the ACE will ignore (and
not store) the current message. If the command is enabled, the ACE will create an entry in the Monitor
Command Stack at the address |ocation referenced by the Monitor Command Stack Pointer.
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M essage Monitor Block Status Word

The bit map and bit descriptions for the Message Monitor Block Status Word are indicated below.

TABLE 72. MESSAGE MONITOR MODE BLOCK

RT-RT GAP/SYNC/ADDRESS ERROR
RT-RT 2ND COMMAND ERROR
0(LSB) COMMAND WORD CONTENTS ERROR

STATUSWORD
BIT DESCRIPTION
15(MSB) |EOM
14 SOM
13 CHANNEL B/A*
12 ERROR FLAG
11 RT-RT TRANSFER
10 FORMAT ERROR
9 NO RESPONSE TIMEOUT
8 GOOD DATA BLOCK TRANSFER
7 DATA STACK ROLLOVER
6 RESERVED
5 WORD COUNT ERROR
4 INCORRECT SYNC
3 INVALID WORD
2
1

END-OF-MESSAGE (EOM): Set at the completion of amonitored message, regardless of whether or not
there were any errorsin the message.

START-OF-MESSAGE (SOM): Set approximately 3-4 us following the
receipt (mid-parity bit) of the Command Word and cleared at the end of the message.

CHANNEL B/A*: This bit will be low if the message was monitored from Channel A or high if the
message was monitored on Channel B.

ERROR FLAG: If thishitishighand bit 10 and/or bit 9 ishigh, thisindicatesthat either aformat error, no
response error occurred in the message. If thishitishigh, the ACE isconfigured for itstransparent mode of
processor interface, and bits 10 and 9 are both logic "0," thisindicates that a handshake failure has occurred.
A handshake failure occurs under when the input signal DTGRT* is either not asserted low or is asserted
low too late(later than 4 pusin 16 MHz mode, or 3.5usin 12 MHz mode) after the time that the output signal
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DTREQ* is asserted low. Alternatively, a handshake failure will occur if the host CPU fails to clear
STRBD* (high) within 4 us after the ACE has asserted itsREADY D* output (low). If ahandshakefailure
occurs, arecelved message should be considered invalid.

RT-to-RT TRANSFER: This bit indicates that the message was an RT-to-RT transfer. The receive
Command Word must be selected, and is stored in the Monitor Command Stack. The transmit Command
Word is stored in the Monitor Data Stack in the location referenced by the Data Block Pointer Word in the
Monitor Command Stack.

FORMAT ERROR: If set, indicates that a message contained one or more violations of the 1553 message
validation criteria (sync, encoding, parity, bit count, word count, etc.).

RESPONSE TIMEOUT: If set, indicatesthat an RT haseither not responded or hasresponded | ater thanthe
programmed No Response Timeout time. The ACE'sNo Response Timeout Timeisdefined per MIL-STD-
1553B as the time from the mid-bit crossing of the parity bit to the mid-sync crossing of the RT Status
Word. The value of the No Response Timeout value is programmable from among the nominal values (1
us) 18.5, 22.5, 50.5, and 130 ps by means of bits 10 and 9 of Configuration Register #5.

GOOD DATA BLOCK TRANSFER: Settologic"1" following completion of avalid (error-free) message,
set to logic "0" following completion of an erroneous (invalid) message.

DATA STACK ROLLOVER: If DATA STACK ROLLOVER islogic "1," indicates that the current
message resulted in the value of the Monitor Data Stack Pointer rolling over, from the bottom to the top of
itsrange. Thesizeof the Monitor Data Stack is programmablefromamong 512, 1K, 2K, 4K, 8K, 16K, 32K,
and 64K words by means of bits 10, 9, and 8 of Configuration Register #3.

WORD COUNT ERROR: If set, indicates that either a BC or aresponding RT did not transmit with the
correct number of Data Words.

INCORRECT SYNCTYPE: If set, indicatesthat aBC transmitted a Data sync with aCommand Word or a
Command/Status sync with aDataWord, or aresponding RT responded with a Data sync in a Status Word
and/or a Command/Status sync in a Data Word.

INVALID WORD: IndicatesaBC transmitted, or an RT responded with one or more words containing one
or more of the following error types. sync field error, Manchester encoding error, parity error, and/or bit
count error.
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RT-to-RT GAP/SYNC/ADDRESS ERROR: Thishitissetif oneor more of thefollowing occur: (1) If the
GAP CHECK ENABLED bit (bit 8) of Configuration Register #5isset to logic "1" and athe transmitting
RT responds with aresponse time of lessthan 4 ps, per MIL-STD-1553B (mid-parity bit to mid-sync); i.e.,
less than 2 s dead time; and/or (2) A responding RT for an RT-to-RT transfer responds with an invalid
StatusWord (encoding, bit count, and/or parity error) or aDataWord syncinits Status Word and/or; (3) The
RT Address field of the command word does not match the RT addressin the RT status response.

RT-to-RT SECOND COMMAND ERROR: For an RT-to-RT transfer, thishit settologic"1" indicatesone
or more of the following error conditionsin the second of two contiguous Command Words: (1) T/R bit =
logic"0"; (2) subaddress= 00000 or 11111; (3) The RT Addressin thetransmit Command Word isthe same
asthe RT Addressin the receive Command Word.

COMMAND WORD CONTENTS ERROR: Indicates that areceived Command Word is not defined in
accordance with MIL-STD-1553B. This includes the following undefined Command Words. (1)
BROADCAST DISABLED, hit 7 of Configuration Register #5 islogic "0" and the Command Word isa
non-mode code, broadcast, transmit command; (2) The OVERRIDE MODE T/R* ERROR bhit, bit 6 of
Configuration Register #3, islogic "0" and a message with athe Command Word had aT/R* bit of "0," a
subaddresssmode field of 00000 or 11111 and a mode code field between 00000 and 01111; (3)
BROADCAST DISABLED, hit 7 of Configuration Register #5 islogic "0" and the Command Word isa
broadcast command of a mode code that is not permitted to be broadcast to the broadcast address (11111).

Super seding Commands

A superseded message sequence occurs when a valid message begins on one bus, followed by atime gap,
followed by anew command on the alternate bus. If both the old and the new command are to the same RT
Address, the RT must stop processing the first command, and begin processing the new command. If the
commands are to different RT Addresses, the terminal responding to the first command must complete
processing the message and ignore the activity on the alternate bus.

The ACE selective message monitor will abort processing the first message and begin processing the new
message. The only exception to thisis when the ACE is operating in the combined RT/Selective Message
and the first command isto the ACE's RT Address and the second command is to different, nonbroadcast,
RT Address. Asan RT, the ACE must continue processing the first command (in compliance with MIL-
STD-1553), and ignore the new command to a different terminal on the alternate bus.

The A CE sel ective message monitor will supersede amessage on the same bus except when the superseding
command may beinterpreted asastatusword. Hence, aRT statusresponsewith thewrong RT addressinthe
status word will NOT appear to the ACE selective message monitor as a new command, but rather will
appear to be a bad status word.

When a message is superseded, a normal Start Of Message (SOM) sequence is performed on the new
(superseding) message. Note that an End Of Message (EOM) sequence is NOT executed on the original

Data Device Corporation 200 BU-65528/65527 Manual



(superseded) message. Thiswill result in acommand stack entry with the Start Of Message (SOM) bitinthe
block statusword set to logic "1" and the End Of Message (EOM) bit set to logic "0." The host processor can
distinguish between amessage in progress and a superseded message by the value of the monitor command
stack pointer. If the monitor command stack pointer has incremented beyond the command stack entry in
guestion and the block status word indicates an SOM state, then the message must have been superseded.

SELECTIVE MESSAGE MONITOR START- AND END-OF-MESSAGE TRANSFER
SEQUENCES

Approximately 1.25 ps following the mid-parity bit crossing of a received Command Word, the ACE
performs the Selective Monitor Start-of-Message (SOM) sequence. After the first two steps of the SOM
sequence, the ACE determines if the message is "selected” (to be stored); this is a function of the RT
address, T/R bit, and Subaddressfields of the received Command Word. Approximately 6 s after theend
of the last word received for a selected message, the ACE performs the MT End-of-Message (EOM)
Sequence. TheMT SOM and EOM sequences consist of sequences of words read from and written to the
ACE's shared RAM. The Monitor SOM and EOM sequences are summarized below:

MT Start-of-M essage (SOM) Sequence.
1 Corresponding to the RT address, T/R* bit, and subaddress of the received Command Word, the
appropriate Monitor Selection word is read from the Monitor Selection table.

2. The Monitor Command Stack Pointer isread from the active areaMonitor Command Stack Pointer
location. Thisaddressisused to locate the first word of message's block descriptor in the Monitor
Command Stack. If the result of step 1 indicated that the message is "selected” (to be stored),
continue to step 3. If the message is not "selected,” the SOM sequence is terminated.

3. The Monitor Data Stack Pointer is read from the active area Monitor Data Stack Pointer |ocation.

4, The Command Word is written to the fourth location in the descriptor block.

5. The Data Stack Pointer isread from the active area Data Stack Pointer location. Thisvalueisused
for locating the first location for the current message in the Monitor Data Stack.

6. The Time Tag word is written to the second location in the descriptor block.
7. The Block Status Word iswritten to the first location in the descriptor block.

8. The value of the Command Stack Pointer read in step 2 is incremented by four and written to the
active area Stack Pointer.
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MT End-of-Message (EOM) Sequence.
1 The address of the last word stored in the Data Stack isincremented by one (modul o the Data Stack
size) and written to the active area Data Stack Pointer location.

2. The Time Tag word is written to the second location in the block descriptor.

3. The Block Status Word iswritten to the first location in the block descriptor.

SELECTIVE MESSAGE MONITOR PROGRAMMING SEQUENCE (assuming 4K RAM using End-
of-Message (EOM) interrupt)

INITIALIZATION

1) Write 0001h to START/RESET Register to reset the device.

2) Write 8000h to CONFIGURATION REGISTER #3 to enable ENHANCED MODE features.

3) Write 8D00h to CONFIGURATION REGISTER #3 to configure the device for ENHANCED
MODE enabled, a 1K Monitor Command Stack size and a 2K Monitor Data Stack size.

4) Write 5000h to CONFIGURATION REGISTER #1 to place the device in the Selective Message
Monitor mode.

5) Write 0400h to RAM location 0102h to initialize the Monitor Command Stack Pointer.

6) Write 0800h to RAM location 0103h to initialize the Monitor Data Stack Pointer.

7) Initialize the Selective Monitor Lookup Table in RAM locations 0280h to 02FFh. Note that
programming FFFFh in all 128 locations will program the ACE to monitor ALL commands.

8) Write 0010h to CONFIGURATION REGISTER #2 to enable interrupt auto clear function.

9) Write 0001h to INTERRUPT MASK register to enable End Of Message (EOM interrupt.

10) Initidlizethe software variable stkptr to 0400h. Thiswill act asan indicator of the next messagethat
isto be serviced.

11)  Write 0002h to START/RESET register to start the monitor.

Notes: The order in which steps 3-10 are executed does not matter.
SERVICING TECHNIQUE

Define an Interrupt Service Routine that will do the following:

a)  Read and save value of INTERRUPT STATUS register.

b)  Verify that Interrupt Statusis 0001h (EOM occurred).

¢) Readandstorevalueof RAM location 0102h (Monitor Command Stack Pointer). Thisvauewill be
referred to asMTCMDPTR.

d) repeat the following sequence until (stkptr = MTCMDPTR) or [(((stkptr + 4) mod stack size) =
MTCMDPTR) and (Block status word has som set)]:
i) Block Status Word = RAM location stkptr.
i) Time Tag = RAM location stkptr + 1.
i) Data pointer = RAM location stkptr + 2.
iv) Command Word = RAM location stkptr + 3.
V) Status and Datawords are stored sequentially in RAM locations starting at the value of data
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pointer, the number of words and message format is determined by reading bit 11 of the
Block Status Word and the contents of the Command Word. If bit 11 of the Block Status
Wordislogic"1," the message was an RT-to-RT transfer. Inaddition, you must check for a
2K data stack rollover when reading words from the data stack.

Vi) Store and/or use message information must be based on application requirements.

vii)  stkptr = (stkptr + 4) modulo 1024. Increment to next message to be serviced, with a 1k
rollover.

e) Exit Interrupt Service Routine.
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SPECIFICATION TABLE FOR THE BU-65528/BU-65527

TABLE 73. SPECIFICATION TABLE

PARAMETER MIN TYP MAX UNITS
ABSOLUTE MAXIMUM RATINGS
Supply Voltage
*+5V Supply Voltage -0.3 7.0 \%
»-12 'V Supply Voltage -18.0 +0.3 Vv
RECEIVER
Threshold Voltage, Transformer Coupled, meas. on Stub 0.860 Vep
Common Mode Voltage 10 Vpeak

TRANSMITTER
Differential Output Voltage

* Direct Coupled Across 35 ohms, Measured on Bus 6 7 9 Vep

« Transformer Coupled 70 ohms, Measured on Stub 18 20 27 Vep
Differential Output Noise (Direct Coupled) 10 MV p.p gift
Output Offset Voltage, Direct Coupled Across 35 ohms -90 90 mv
Rise/Fall Time 100 300 nsec
POWER SUPPLY REQUIREMENTS

Voltages/Tolerances

*+5V 45 55 Vv
12V -12.6 -11.4 \%

Current Drain (Note 1)
* BU-65528M 1/27X1

*+5V 600 823 mA
«-12V
*ldle 30 60 mA
« 25% Duty Transmitter Cycle 80 108 mA
* 100% Duty Transmitter Cycle 230 255 mA
* BU-65528M2/27X2
e +5V 0.8 1.06 A
«-12V
«ldle 60 120 mA
* 25% Duty Transmitter Cycle 160 216 mA
» 100% Duty Transmitter Cycle 460 510 mA
* BU-65528M 3/27X3
e +5V 0.9 147 A
«-12V
*ldle 20 180 mA
« 25% Duty Transmitter Cycle 160 216 mA
» 100% Duty Transmitter Cycle 460 510 mA
* BU-65528M4/27X4
e +5V 1.2 171 A
«-12V
«ldle 0.120 0.24 A
* 25% Duty Transmitter Cycle 0.320 0.43 A
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TABLE 73. SPECIFICATION TABLE

PARAMETER MIN TYP MAX UNITS
« 100% Duty Transmitter Cycle 0.920 1.02 A
POWER DISSIPATION
* BU-65528M 1/27X 1
*ldle 34 4.8 w
* 25% Duty Transmitter Cycle 37 51 w
« 100% Duty Transmitter Cycle 45 5.9 w
* BU-65528M2/27X2
*ldle 4.7 6.8 w
* 25% Duty Transmitter Cycle 53 7.3 w
« 100% Duty Transmitter Cycle 7.0 8.9 w
* BU-65528M3/27X 3
*ldle 5.6 9.5 w
* 25% Duty Transmitter Cycle 6.4 10.3 w
« 100% Duty Transmitter Cycle 9.0 12.8 w
* BU-65528M4/27X4
*ldle 7.4 115 w
* 25% Duty Transmitter Cycle 8.6 125 w
« 100% Duty Transmitter Cycle 12.0 15.8 W
1553 MESSAGE TIMING
RT Response Time 4 7 [V
Completion of CPU Write (BC Start-to-Start of First BC 2.5 us
M essage)
BC Intermessage Gap (Note 2) 9.5 ps
BC/RT/MT Response Timeout (Note 3)
* 18.5 nominal 175 185 195 ps
 22.5 nominal 21.5 225 235 us
* 50.5 nominal 49.5 50.5 515 ps
« 130.0 nominal 127 130 131 us
Transmitter Watchdog Timeout 668 ys
ENVIRONMENT
BU-65528/65527C
Operating Component Temperature (ambient) 0 +70 °C
Storage Temperature -20 +65 °C
BU-65527M
Operating Temperature (measured at the card guides) -55 +85 °C
Maximum Component junction temperatures +130 °C
Storage Temperature -55 +125 °C
Vibration Random vibration, 0.1g%/Hz from 20 Hz to 2000 Hz
Shock 40g, 11ms, half sine
Operating humidity 0 to 95% non-condensing
Non-operating humidity 100% condensing
PHYSICAL CHARACTERISTICS
Size
«“B" Size 6.3X9.2X 0.6 in
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TABLE 73. SPECIFICATION TABLE

PARAMETER MIN TYP MAX UNITS
(160.0 X 233.7 X 15.2) (mm)

PHYSICAL CHARACTERISTICS (cont’d)

Weight
» BU-65528, 65527C 135 0z
(383.1) (9)
* BU-65527M 20 0z
(567) (©))
Notes:

(1) Assumesall installed 1553 channels (1, 2, 3, 4) on card are transmitting at the specified duty cycle on
only one of the dual-redundant MIL-STD-1553A/B Notice 2 data buses.

(2) Typica vaue for minimum intermessage gap time. Under software control, may be lengthened to
65,535 uS (minus message time), inincrementsof 1 uS.

(3) Software-programmable options (up to 4) are listed. Includes RT-to-RT Timeout (mid-parity of
Transmit command to mid-Sync of Transmitting RT's Status).
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TABLE 74. BU-65528 P1 AND P2 PIN CONNECTIONS
P1 PIN DEFINITIONS P2 PIN DEFINITIONS

PIN NAME PIN NAME PIN NAME PIN NAME PIN NAME PIN NAME
Al DO Bl C1 D8 Al Bl C1
A2 D1 B2 C2 D9 A2 B2 Cc2
A3 D2 B3 C3 D10 A3 B3 C3
A4 D3 B4 Ca D11 A4 B4 A24 Ca
A5 D4 BS5 C5 D12 A5 BS5 A25 C5
A6 D5 B6 C6 D13 A6 B6 A26 C6
A7 D6 B7 Cc7 D14 A7 B7 A27 Cc7
A8 D7 B8 C8 D15 A8 B8 A28 C8
A9 GND B9 C9 GND A9 B9 A29 C9
A10 B10 C10 A10 B10 A30 C10
All GND B11 Cl11 All B11 A3l Cl11
Al12 DS1* B12 C12 SYSRST* Al12 B12 GND C12
A13 DSo* B13 C13 A13 B13 +5V C13
Al4 WRITE* B14 C14 AMS Al4 B14 C14
Al5 GND B15 C15 A23 Al5 B15 C15
Al6 DTACK* B16 AMO C16 A22 Al6 B16 C16
Al7 GND B17 AM1 C17 A21 Al7 B17 C17
Al8 AS B18 AM2 C18 A20 Al8 B18 C18
A19 GND B19 AM3 C19 A19 A19 B19 C19
A20 IACK* B20 GND C20 Al8 A20 B20 C20
A21 IACKIN* B21 c21 Al7 A21 B21 c21
A22 IACKOUT*  B22 C22 Al6 A22 B22 C22
A23 AM4 B23 GND C23 Al15 A23 B23 C23
A24 A7 B24 IRQ7* C24 Al4 A24 B24 C24
A25 A6 B25 IRQ6* C25 A13 A25 B25 C25
A26 A5 B26 IRQ5* C26 Al12 A26 B26 C26
A27 A4 B27 IRQ4* c27 All A27 B27 c27
A28 A3 B28 IRQ3* C28 A10 A28 B28 C28
A29 A2 B29 IRQ2* C29 A9 A29 B29 C29
A30 Al B30 IRQ1* C30 A8 A30 B30 C30
A3l -12v B31 C31 A3l B31 GND C31
A32 +5V B32 +5V C32 +5V A32 B32 +5V C32
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TABLE 75. BU-65527CX and BU-65527M X P1 AND P2 PIN CONNECTIONS
P1PIN DEFINITIONS P2 PIN DEFINITIONS
PN NAME PIN NAME PIN NAME PIN NAME PIN NAME PIN  NAME
Al DO Bl C1l D8 Al IOADR11 Bl C1l IOADR13
A2 D1 B2 Cc2 D9 A2 I0ADR12 B2 Cc2 IOADR14
A3 D2 B3 C3 D10 A3 I0ADR10 B3 C3 I0ADR15
A4 D3 B4 c4 D11 A4 GND B4 A24 c4 GND
A5 D4 B5 C5 D12 A5 RTADO_CH3 B5 A25 C5 RTAD3_CH3
A6 D5 B6 C6 D13 A6 RTAD1_CH3 B6 A26 C6 RTAD4_CH3
A7 D6 B7 c7 D14 A7 RTAD2_CH3 B7 A27 Cc7 RTADP_CH3
A8 D7 B8 Cc8 D15 A8 BUS3 A+ B8 A28 C8 BUS3 B+
A9 GND B9 c9 GND A9 BUS3_A- B9 A29 c9 BUS3_B-
A10 B10 C10 A10 +5V B10 A30 C10 +5VvV
All GND B11 Cl1 A1l RTADO_CH2 BIll1 A3l Cll RTAD3 CH2
Al12 DS1* B12 C12 SYSRST* Al2 RTAD1 CH2 BIl2 GND Cl2 RTAD4 CH2
Al3 DSOo* B13 C13 Al13 RTAD2 CH2 BI13 +5V C13 RTADP_CH2
Al4 WRITE* B14 Cl4 AM5 Al4 BUS2 A+ B14 Cl4 BUS3 B+
A15 GND B15 C15 A23 A15 BUS2_A- B15 C15 BUS3_B-
Al6 DTACK* B16 AMO C16 A22 Al6 GND B16 Cl16 GND
Al7 GND B17 AM1 C17 A2l Al7 RTADO_CHl1 B17 Cl7 RTAD3 CH1
A18 AS* B18 AM2 C18 A20 A18 RTAD1 CH1 BI18 C18 RTAD4 CH1
A19 GND B19 AM3 C19 A19 A19 RTAD2 CH1 BI19 C19 RTADP_CH1
A20 IACK* B20 GND C20 A18 A20 BUS1 A+ B20 C20 BUSL B+
A21 IACKIN* B21 c21 Al7 A2l BUSL_A- B21 Cc21 BUSL_B-
A22  IACKOUT* B22 Cc22 Al6 A22 +5V B22 Cc22 +5vV
A23 AM4 B23 GND C23 A15 A23 RTADO_CH1 B23 C23 RTAD3 CH4
A24 A7 B24 IRQ7* Cc24 Al4 A24 RTAD1 CH1 B24 C24 RTAD4 CH4
A25 A6 B25 IRQ6* C25 Al13 A25 RTAD2 CH1 B25 C25 RTADP_CH4
A26 A5 B26 IRQ5* C26 Al2 A26 BUSA A+ B26 C26 BUSA B+
A27 A4 B27 IRQ4* c27 All A27 BUSA A- B27 c27 BUS4 B-
A28 A3 B28 IRQ3* C28 A10 A28 GND B28 C28 GND
A29 A2 B29 IRQ2* C29 A9 A29 +5v B29 C29 +5vV
A30 Al B30 IRQ1* C30 A8 A30 IOADR9 B30 C30 IOADRS
A3l -12v B31 C31 A31 SSFLAG CH1 B3l GND C31 SSFLAG_CH3
A32 +5V B32 +5V C32 +5V A32 SSFLAG CH2 B32 +5V C32 SSFLAG_CH4
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FEATURE COMPARISON MATRIX FOR BU-65528/27

Feature Comparison for BU-65528/27 VME/VXI MIL-STD-1553 BC/RT/MT Interface Cards

FEATURES BU-65527CX BU-65527MX BU-65528MX
ACE Component BU-61585 BU-61585 BU-61586
Shared RAM 12K x 16 12K x 16 12K x 16
RT Address Hardwired on Backplane Hardwired on Backplane Latchable
VME/VXI Compatibility VME Only VME Only VME/NXI
Cooling Air-Cooled Conduction-Cooled Air-Cooled
Wedge Locks No Yes No

Operating Component Temp.
Range

-300: 0 to +70°C

-200: -55 to +85°C

-300: 0 to +70°C

Register Base Address
Selection

User selectable thru terminal
blocks or backplane hardwired

User selectable thru backplane
hardwired

User selectable thru DIP switch

1553 Bus Coupling

User selectable thru terminal
blocks for transformer or direct
coupling

Factory hardwired for transformer
coupling (call for direct coupling)

User selectable thru terminal
blocks for transformer or direct
coupling

1553 Bus Access

Via P2 Connector and backplane

Via P2 Connector and backplane

Via Bus Connectors on top panel

A24/A32 Mode Addressing

User selectable thru terminal block

Factory hardwired for A24
addressing mode (call for A32
addressing mode)

User selectable thru terminal block

Number of Channels

X=1,2,3,0r4

User selectable at time of
purchase.

Number of channels factory set by
terminal block based on order.

X=1,23,0r4

User selectable at time of
purchase.

Number of channels factory
hardwired based on order.

X=1,2,3,0r4

User selectable at time of
purchase.

Number of channels factory set by
terminal block based on order.

Weight 13.5 oz. (Fully populated) 20.0 oz. (Fully populated) 13.5 oz. (Fully populated)
Conformal Coating No Yes No
MTBF @ 35°C Ground Benign 393 Khrs 1.845Mhrs 393 Khrs
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ORDERING INFORMATION

BU- 65528M3:300

l Temperature Range
2=-55t0+85°C (for BU-65527MX)
3=0to 70°C (for BU-65527CX, BU-65528M X)

Board Configuration
1 =1 Dual Redundant 1553 Channel
2 =2 Dua Redundant 1553 Channel
3 =3 Dua Redundant 1553 Channel
4 = 4 Dual Redundant 1553 Channel

Product Type
65527M = Conduction Cooled VME MIL-STD-1553 Interface Unit
65527C = Air Cooled Standard VME MIL-STD-1553 Interface Unit
65528M = Air Cooled Standard VME/V X1 MIL-STD-1553 Interface Unit with
RT Address Latch, Top Panel Bus Connectors
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