UT1553B BCRT

FEATURES

O Comprehensive MIL-STD-1553B dual-redundant

Bus Controller (BC) and Remote Terminal

(RT) functions

RT modes

BC mode

O OO oo

MIL-STD-1773 compatible
Multiple message processing capability in BC and

Time-tagging and message logging in RT mode
Automatic polling and intermessage delay in

Programmable interrupt scheme and internally

generated interrupt history list

O O O ooo O

Register-oriented architecture to enhance
programmability

DMA memory interface with 64K addressability
Internal self-test

Remoteterminal operationsin ASD/ENA SD-certified
(SEAFAC)

TheUT1553B BCRT isnot availableradiation-harden
ed

Packaged in 84-pin pingrid array, 84- and 132-lead
flatpack, 84-lead leadless chip carrier packages

Standard Microcircuit Drawing 5962-88628 available
- QML Q and V compliant
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Figure 1. BCRT Block Diagram
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1.0 INTRODUCTION

The monolithic CMOS UT1553B BCRT provides the
system designer with an intelligent solution to
MIL-STD-1553B multiplexed serial data bus design
problems. The UT1553B BCRT isasingle-chip devicethat
implements two of the defined MI1L-STD-1553B functions
- Bus Controller and Remote Terminal. Designed to reduce
host CPU overhead, the BCRT' s powerful state machines
automati cally executemessagetransfers, provideinterrupts,
and generate status information. Multiple registers offer
many programmable functions as well as extensive
information for host use. Inthe BC mode, the BCRT usesa
linked-list message scheme to provide the host with
message chaining capability. The BCRT enhances memory
use by supporting variable-size, relocatable data blocks. In
the RT mode, the BCRT implements time-tagging and
message history functions. It also supports multiple (up to
128) message buffering and variable length messages to
any subaddress.

TheUT1553B BCRT isanintelligent, versatile, and easy to
implement device -- a powerful asset to system designers.

1.1 Features- Remote Terminal (RT) Mode

Indexing

The BCRT isprogrammableto index or buffer messageson
a subaddress-by-subaddress basis. The BCRT, which can
index as many as 128 messages, can also assert an interrupt
when either the selected number of messagesis reached or
every time a specified subaddress is accessed.

Variable Space Allocation
The BCRT can useaslittle or as much memory (up to 64K)
as needed.

Selectable Data Storage
Address programmability within the BCRT provides
flexible data placement and convenient access.

Sequential Data Storage
The BCRT stored/retrieves, by subaddress, all messagesin
the order in which they are transacted.

Sequential M essage Status | nfor mation

The BCRT provides message validity, time-tag, and word-
count information, and stores it sequentially in a separate,
cross-referenced list.

Illegalizing M ode Codes and Subaddr esses
The host can declare mode codes and subaddresses illegal
by setting the appropriate bit(s) in memory.

Programmable Interrupt Selection
Thehost CPU can select various eventsto cause aninterrupt
with provision for high and standard priority interrupts.

Interrupt History List

The BCRT provides an Interrupt History List that records,
in the order of occurrence, the events that caused the
interrupts. The list length is programmable.

1.2 Features - Bus Controller (BC) Mode

Multiple M essage Processing

The BCRT autonomously processes any number of
messages or lists of messages that may be stored in a 64K
memory space.

Automatic | ntermessage Delay

When programmed by the host, the BCRT can delay a
host-specified time before executing the next message
in sequence.

Automatic Polling

When palling, the BCRT interrogates the remote terminals
and then compares their status word responses to the
contents of the Polling Compare

Register. The BCRT can interrupt the host CPU if an
erroneous remote terminal status word response occurs.

Automatic Retry

The BCRT can automatically retry amessage on busy,
message error, and/or response time-out conditions. The
BCRT can retry up to four times on the same or on the
alternate bus.

Programmable Interrupt Selection
Thehost CPU can select various eventsto cause aninterrupt
with provision for high and standard priority interrupts.

Interrupt History List

The BCRT provides an Interrupt History List that records,
in the order of occurrence, the events that caused the
interrupts. The list length is program- mable.

Variable Space Allocation
The BCRT uses as little or as much memory (up to 64K)
as needed.

Selectable Data Storage
Address programmability within the BCRT provides
flexible data placement and convenient access.
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2.0 PIN I DENTIFICATION AND DESCRIPTION

TAZ<—] 13 (K3)
TAO€— 14 (L2)
TBZ<€— 17 (L4)
TBO<—{ 18 (K6)

RAZ——>| 15 (L3)
RAO——> 16 (K4)
BIPHASE IN RBZ—>| 19 (K5)
RBO——>| 20 (L5)

BIPHASE OUT:

N

RTAO—> 28 (K8)
RTAL—> 29 (L9)
TERMINAL RTA2—> 30 (L10)
ADDRESS™ ™ RTA3—> 31 (K9)
RTA4—> 32 (L11)
RTPTY—> 33 (K10)

.

(" STOINTL 68 (A6) +
STRINTP<—| 69 (A4)
__HPINT<—{ 70 (B4) +

TIMERONe— 25 (K7)
STATUS < COMSTRe—{ 27 (L8)
SIGNALS SSYSF—— 72 (A2)

BCRTFe—— 75 (B2)
CHABe— 26 (37)

TESTe— 73 (B3)*
\_ (B3)

(" DMAR<—| 56 (A10)+
_DMAG — 57 (A9)
DMAGO «— 67 (B5)
DMACK «— 58 (B8) +
BURST<«—{ 74 (A1)

\_ TSCTL«— 55 (B9)

DMA
SIGNALS

A

/'

RD—> 61 (B7)
WR—> 60 (C7)
CS—> 62 (A7)
AEN—/> 66 (A5)
BCRTSEL—>{ 11 (L1)**
CONTROL LOCK—>3 12 (K2)**
SIGNALS | —MRST——> 10 (J2)
EXTOVR—> 24 (L7)**
RRD<«— 53 (A11)
— RWRe—— 52 (C10)
MEMCSI—3| 59 (A8)**
Q"EMCSO<— 54 (B10)

(310)
(K11)
(311)
(H10)
(H11)
(G9)

(G10)
(G11)
(E9)

(E11)
(E10)
(F11)
(D11)
(D10)
(C11)
(B11)

(K1)
(1)
(H2)
(H1)
(G3)
(G2
(G1)
(F1)
(ED)
(E2)
(F2)
(b1)
(D2)
(C1)
(B1)
(C2)

(L6)
(F9)
(C6)
(E3)

(F3)
(36)
(F10)
(B6)

(I5)
(CH)
(A3)

63

21
65
71

> A0+ )
<—> A1t
<—> A2 T
<—> A3 Tt
——> A4
—> A5

> A6

—> A7
—> A8
—> A9
——> A10
—> All
—> Al2
—> A13
—> Al4
—> A15 J

. ADDRESS,
LINES

\ DATA
LINES

*x Pininternally pulled up.

+ Pin at high impedance when not asseted
++ Bidirectional pin.

* Formerly MEMWIN.

[T T T ]
o

POWER

GROUND

CLOCK
SIGNALS

() Pingrid arraylead identification in parentheses.
LCC, flatpack pin number not in parentheses.

Figure 2. BCRT Functional Pin Description

BCRT-4



-
B w
< DW.& a g |98 |& |99 A
mm DCROClCZSC4CSG CSDBCQClCllClCllCD
.m >SS zZzaozoozAazaogogoz>>azaozazoozozoqaon >
|/ N T OO~ OULITOHOANTOOODOMNO U TCONTODONOLULITITNOANAO
momomoaNAaNN NN AN AN dNANANANAdA A A A A A A A 00000000 0OOo
T A A A A A A A A A A A A A A A A A A A A A A AAAAA A A AA
SS -
R— 66 A
N\,&m g6 [ISdng
o e /6 [ISIL
OVl Y %6 IASS
— o PR—
— v6 [ZAMTOW
‘ozN €6 [ON
o\ém 26 [INIdH
zaL 16 [ON
%9 06 [dLNIAIS
ON M 68 [ILNIALS
A 83 [OOVANQ
Zad | €1 BN
— o o8 [N9T—
_— 3 g8 [ITOW
SSA o1 AN
B S ¥8 |ON
N LT m €g [Adp
AT | g1 = 28 [SSA
- ONlet 18 [53
HAOLG oz BN
~ ONI1e 6. |ad
NOSIWIL | 7z e —
_ ONje VAT —
GO v LN
HISWOO | G S, [ISOWaN
ON |9z VL [ MOVINd
_ OviH |z €L ON
ON|gz z)
SVING
T (V™ |62 % 5N
@VId | og 0L [dVIAQ
©VId| 1¢ 69 [110SL
‘@M%_Nm 89 |OSOWIN
INE L9 SSp
4567890123M5678901234567890123456
M MO OMHOOHOOOITIT T T TS T L OOLOOOLOLWOLWOMWOLWN OOOOOOOo
A>-8alaaTem T 4 9 8090012034057RDD
a Z Z Zl Z 2| Z S8 S| ZdddZ2 44242 2
VWAA << 9 < SRR EEREERE R

Figure2a. BCRT 132-lead Functional Pin Description

BCRT-5




Legend for TYPE and ACTIVE fields:

TUI = TTL input (pull-up)

AL = Active low

AH = Active high

ZL = Active low - inactive state is high impedance
TI =TTL input

TO=TTL output

TTO = Three-state TTL output

TTB = Bidirectional

Notes:
1. Address and data buses are in the high-impedance state when idle.
2. Flatpack pin numbers are same as LCC.

ADDRESS BUS
NAME - cl?:/’\é;‘UM BE(?A TYPE | ACTIVE DESCRIPTION
AO 4 no | TTB - Bit 0 (L'SB) of the Addressbus
Al 35 kit | TTB - Bit 1 of the Addressbus
A2 36 a1 | TTB - Bit 2 of the Address bus
A3 37 H10 | TTB - Bit 3 of the Address bus
Al 38 Hi1 | TTO - Bit 4 of the Address bus
A5 39 G | TO - Bit 5 of the Address bus
A6 40 clo | TTO - Bit 6 of the Address bus
A7 41 cu | TTO - Bit 7 of the Address bus
A8 44 E | TO - Bit 8 of the Address bus
A9 45 E1l | TTO - Bit 9 of the Address bus
A10 46 El0 | TTO - Bit 10 of the Address bus
ALl 47 F1 | TTO - Bit 11 of the Address bus
AL2 48 pi1 | TTO - Bit 12 of the Address bus
A13 49 p10 | TTO - Bit 13 of the Address bus
Al4 50 cu | To - Bit 14 of the Address bus
Al5 51 Bl | TTO - Bit 15 (MSB) of the Address bus
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DATA

NAME :(lj’\(‘:/"\:‘gMBEgA TYPE ACTIVE DESCRIPTION
DO 9 K1 TTB - Bit 0 (LSB) of the Data bus
D1 8 J TTB - Bit 1 of the Data bus

D2 7 H2 TTB - Bit 2 of the Data bus

D3 6 H1 TTB - Bit 3 of the Data bus

D4 5 G3 TTB - Bit 4 of the Data bus

D5 4 G2 TTB - Bit 5 of the Data bus

D6 3 Gl TTB - Bit 6 of the Data bus

D7 2 F1 TTB - Bit 7 of the Data bus

D8 83 El TTB - Bit 8 of the Data bus

D9 82 E2 TTB - Bit 9 of the Data bus

D10 81 F2 TTB - Bit 10 of the Data bus

D11 80 D1 TTB - Bit 11 of the Data bus

D12 79 D2 TTB - Bit 12 of the Data bus

D13 78 C1 TTB - Bit 13 of the Data bus

D14 7 B1 TTB -- Bit 14 of the Data bus

D15 76 c2 TTB - Bit 15 (MSB) of the Data bus

TERMINAL ADDRESSINPUTS

PIN NUMBER

NAME TCC/EP PGA TYPE ACTIVE DESCRIPTION

RTAO 28 K8 TUI -- Remote Terminal Address Bit 0 (LSB). The entire
RT address is strobed in at Master Reset. Verify it
by reading the Remote Terminal Address Register.
All the Remote Terminal Address bits are internally
pulled up.

RTA1 29 L9 TUI -- Remote Terminal Address Bit 1. Thisisbit 1 of
the Remote Terminal Address.

RTA2 30 L10 TUI -- Remote Terminal Address Bit 2. Thisis bit 2 of
the Remote Terminal Address.

RTA3 31 K9 TUI -- Remote Terminal Address Bit 3. Thisis bit 3 of
the Remote Terminal Address.

RTA4 32 L11 TUI - Remote Terminal Address Bit 4. Thisisbit 4
(MSB) of the Remote Terminal Address.

RTPTY 33 K10 TUI -- Remote Termina (Address) Parity. Thisis an odd
parity input for the Remote Terminal Address.

BCRT-7



CONTROL SIGNALS

NAME

PIN NUMBER

LCC/FP

PGA

TYPE

ACTIVE

DESCRIPTION

g

61

B7

TI

AL

Read. The host uses this in conjunction with
CSto read an internal BCRT register.

60

c7

TI

AL

Write. The host uses this in conjunction with
CSto write an internal BCRT register.

62

A7

TI

AL

Chip Sdlect. This selectstheBCRT when
accessing the BCRT sinternd register.

AEN

A5

TI

AH

Address Enable. The hostCPU uses AEN to
indicate to the BCRT that the BCRT’ s address
lines can be asserted; thisis a precautionary signa
provided to avoid address bus crash. If not used, it
must betied high.

BCRTSEL

L1

TUI

BC/RT Select. This selects between either the Bus
Controller or Remote Terminal mode. The BC/RT
Mode Select bit in the Control Register overrides
thisinput if the Lock pinisnot high. Thispinis
internally pulled high.

LOCK

K2

TUI

AH

Lock. When set, this pin preventsinternal changesto
both the RT address and BC/RT mode select functions.
Thispinisinternally pulled high.

EXTOVR

24

L7

TUI

AL

External Override. Use this in multi-redundant applica-
tions. Upon receipt, the BCRT aborts al current activ-
ity. EXTOVR should be connected to COM STR output
of the adjacent BCRT when used. Thispin isinternaly
pulled high.

10

TI

AL

Master Reset. Thisresetsal internd state
machines, encoders, decoders, and registers. The
mig(i)rgum pulse width for a successful Master Reset
is500ns.

MEMCSO

B10

TO

AL

Memory Chip Select Out. Thisisthe regenerated
MEMCSI inout for external RAM during the pseudo-
dual-port RAM mode. The BCRT also usesit to select
external memory during memory accesses.

MEMCSI

A8

TUI

AL

Memory Chip Select In. Used in the pseudo-dual-
port RAM mode only, MEMCSI is received from the
host and is propagated through to MEMCSO.

ps)
O

All

TO

AL

RAM Read. In the pseudo-dual-port RAM _mode, the
host uses this signal in conjunction with MEMCSO to
read from external RAM through the BCRT. Itisalso
the signal the BCRT usesto read from memory. It is
asserted following receipt of DMAG. When the BCRT
performs multiple reads, this signal is pulsed.

RWR

52

C10

TO

AL

RAM Write. In the pseudo-dual-port RAM mode, the
CPU and BCRT use this to write to external RAM. This
signal is asserted following receipt of DMAG. For multi-
plewrites, thissignal is pulsed.
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CONTROL SIGNALS

PIN NUMBER
NAME Toc/er] PGA TYPE |ACTIVE DESCRIPTION

STDINTL 68 A6 TTO ZL Standard Interrupt Level. Thisisalevel interrupt. Itis
asserted when one or more events enabled in either the Stan-
dard Interrupt Enable Register, RT Descriptor, or BC Com-
mand Block occur. Resetting the Standard Interrupt bit in the
High-Priority Interrupt Status/Reset Register clears the inter-
rupt.

STDINTP 69 Ad TO AL Standard Interrupt Pulse. STDINTP pulses when an interrupt
islogged.

High-Priority Interrupt. The High Priority Interrupt level is
HPINT 0 B4 1o zL asserted upon occurance of events enabled in the High-Pri-
ority Interrupt Enable Register. The corresponding bit(s) in
the High-Priority Interrupt Status/Reset Register reset
HPINT.

(RT) Timer On. Thisisa 760-microsecond fail-safe transmit-
ter enable timer. Started at the beginning of a transmission,
TIMERON goes inactive 760 microseconds later or is reset
automatically with the receipt of a new command. Useit in
conjunction with CHA/B output to provide a fail-safe timer
for Channels A and B transmitters.

TIMERON 25 K7 TO AL

COMSTR 27 L8 TO AL (RT) Command Strobe. The BCRT asserts this signal after
receiving avalid command. The BCRT deactivates it after
servicing the command.

SSY SF 72 A2 TI AH Subsystem Fail. Upon receipt, this signal propagates directly
to the RT 1553 status word and the BCRT Status Register.

BCRTF 75 B2 TO AH BCRT Fail. Thisindicates aBuilt-in-Test (BIT) failure. In
the RT mode, the Terminal Flag bit in 1553 statusword is
also set.

CHA/B 26 J7 TO - Channel A/B. Thisindicates the active or last active channel.

TEST Test. Thispinis used as afactory test pin (Formerly
73 B3 TO AL MEMWIN).

BIPHASE INPUTS

PIN NUMBER
NAME TCCFP TGA TYPE | ACTIVE DESCRIPTION

RAO 16 K4 TI - Receive Channel A One. Thisis the Manchester-encoded
true signal input from Channel A of the bus receiver.

RAZ 15 L3 TI - Receive Channel A Zero. Thisisthe Manchester-encoded
complementary signal input from Channel A of the bus
receiver.

RBO 20 L5 TI Receive Channel B One. This is the Manchester-encoded
true signal input from Channel B of the bus receiver.

RBZ 19 K5 TI - Receive Channel B Zero. Thisis the Manchester-encoded
complementary signal input from Channel B of the bus
receiver.
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BIPHASE OUTPUTS

NAME

PIN NUMBER

LCC/FP

PGA

TYPE

ACTIVE

DESCRIPTION

TAO

14

L2

TO

Transmit Channel A One. Thisisthe Manchester-encoded
true output to be connected to the Channel A bustransmit-
ter input. Thissignal isidle low.

TAZ

13

K3

TO

Transmit Channel A Zero. Thisisthe Manchester-
encoded complementary output to be connected to the
Channel A bustransmitter input. Thissignal isidle low.

TBO

18

K6

TO

[Transmit Channel B One. Thisisthe Manchester-
encoded true output to be connected to the Channel B bus
fransmitter input. Thissignal isidle low.

TBZ

17

L4

TO

Transmit Channel B Zero. Thisis the Manchester-
encoded complementary output to be connected to the
Channel B bus transmitter input. This signal isidle low.

DMA SIGNALS

NAME

PIN NUMBER

LCC/FP

PGA

TYPE

ACTIVE

DESCRIPTION

DMAR

56

A10

TTO

ZL

DMA Request. The BCRT issues this signal when
access to RAM isrequired. It goes inactive after
receiving aDMAG signal.

g
<
>
@

57

A9

Tl

AL

DMA Grant. Thisinput to the BCRT allows
the BCRT to access RAM. It is recognized 45ns
before the rising edge of MCLKD2.

DMAGO

67

B5

TO

AL

DMA Grant Out. If DMAG isreceived but not needed,
it passes through to this output.

DMACK

58

B8

TTO

ZL

DMA Acknowledge. The BCRTM assertsthissignal to
confirm receipt of DMAG; it stays low until memory
access is complete.

BURST

74

Al

TO

AH

Burst (DMA Cycle). Thisindicates that the current
DMA cycle transfers at least two words; worst case
isfive words plus a“dummy” word.

TSCTL

55

B9

TO

AL

Three-State Control. This signal indicates when
the BCRT is actually accessing memory. The host
subsystem'’ s address and data lines must be in the
high-impedance state when the signal is active.
Thissignal assistsin placing the external data and
address buffers into the high-impedance state.
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CLOCK SIGNALS

PIN NUMBER
NAME TCCorrl PGA TYPE | ACTIVE DESCRIPTION

CLK 21 5 TI - Clock. The 12MHz input clock requires a 50% + 10%
duty cycle with an accuracy of + 0.01%. The accuracy is
required in order to meet the Manchester encoding/decod-
ing requirements of MIL-STD-1553B.

MCLK 65 c5 TI - Memory Clock. Thisistheinput clock frequency the
BCRT uses for memory accesses. The memory cycletime
isequal to two MCLK cycles. Therefore, RAM access
time is dependent upon the chosen MCLK frequency
(6MHz minimum, 12MHz maximum). Please see the
BCRT DMA timing diagrams in this chapter.

MCLKD2 71 A3 TO -- Memory Clock Divided by Two. Thissignal isthe
Memory Clock input divided by two. It assists the
host subsystem in synchronizing DMA events.

POWER AND GROUND

NAME —EOSEMBER | TvPE | ACTIVE DESCRIPTION
Vbp 23 L6 PWR - +5V
Vbp 43 F9 PWR - +5V
Vbp 64 c6 PWR - +5V
Vbp 84 E3 PWR - +5V
Vss 1 F3 GND - Ground
Vss 22 J% GND - Ground
Vss 42 F10 GND - Ground
Vss 63 B6 GND - Ground
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3.0 Internal Registers

The BCRT sinternal registers (see table 1 on pages 16-17) otherwise. Functions and parameters are used in both RT
enable the CPU to control the actions of the BCRT while and BC modes except where indicated. Registers are
maintaininglow DMA overhead by theBCRT. All functions addressed by the binary equivalent of their decimal number.
are active high and ignored when low unless stated For example, Register 1 is addressed as 0001B. Register

usage is defined asfollows:

#0 Control Register

Bit
Number

BITs15-12

BIT 11

BIT 10

BIT9

BIT8

BIT7

BITs6-5
BIT 4

BIT 3
BIT 2

BIT1
BITO

Description

Reserved.
Enable External Override. For use in multi-redundant systems. This bit enables the EXTOVR pin.

BC/RT Select. This function selects between the Bus Controller and Remote Terminal operation modes. It
overrides the external BCRTSEL input setting if the Change Lock-Out function is not used. A reset
operation must be performed when changing between BC and RT modes. This bit iswrite-only.

(BC) Retry on Alternate Bus. This bit enables an automatic retry to operate on alternate buses. For example, if on
bus A, with two automatic retries programmed, the automatic retries occur on bus B.

(RT) Channel B Enable. When set, this bit enables Channel B operation.
(BC) No significance.

(RT) Channel A Enable. When set, this bit enables Channel A operation.
(BC) Channel Select A/B. When set, this bit selects Channel A.

(BC) Retry Count. These hits program the number (1-4) of retries to attempt. (00 = 1 retry,11 = 4 retries)

(BC) Retry on Bus Controller Message Error. This bit enables automatic retries on an error the Bus Controller
detects (see the Bus Controller Architecture section, page 27).

(BC) Retry on Time-Out. This bit enables an automatic retry on a response time-out condition.

(BC) Retry on Message Error. This bit enables an automatic retry when the Message Error bitisset inthe RT's
status word response.

(BC) Retry on Busy. This bit enables automatic retry on areceived Busy bit in an RT status word response.

Start Enable. In the BC mode, this bit starts/restarts Command Block execution. In the RT mode, it enables the
BCRT to receive avalid command. RT operation does not start until avalid command is received. When using
this function:

Restart the BCRT after each Master Reset or programmed reset.
This bit is not readable; verify operation by reading bit 0 of the BCRT's Status Register.
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#1 Status Register (Read Only)
These bitsindicate the BCRT' s current status.

Bit
Number
BIT 15
BIT 14

BIT 13

BIT 12
BIT 11
BIT 10
BIT9
BIT 8

BIT7

BIT6
BIT5
BITs4-1
BITO

Description

TEST. This hit reflects the inverse of the TEST output. It changes state simultaneously with the TEST output.

(RT) Remote Terminal Active. Indicates that the BCRT, in the Remote Terminal mode, is presently servicing a
command. This bit reflects the inverse of the COMSTR pin.

(RT) Dynamic Bus Control Acceptance. This bit reflects the state of the Dynamic Bus Control Acceptance bit in
the RT status word (see Register 10 on page 15).

(RT) Termina Flag bit isset in RT status word. This bit reflects the result of writing to Register 10, bit 11.
(RT) Service Request bit is set in RT status word. This bit reflects the result of writing to Register 10, bit 10.
(RT) Busy hitisset in RT status word. This bit reflects the result of writing to Register 10, bits 9 or 14.

BIT isin progress.

Reset isin progress. This bit indicates that either awrite to Register 12 has just occurred or the BCRT has just
received a Reset Remote Terminal (#01000) Mode Code. This bit remains set |ess than one microsecond.

BC/RT Mode. Indicates the current mode of operation. A reset operation must be performed when changing
between BC and RT modes.

Channel A/B. Indicates either the channel presently in use or the last channel used.
Subsystem Fail Indicator. Indicatesreceiving asubsystemfail signal from the host subsystemonthe SSY SFinput.
Reserved.

(BC) Command Block Execution isin progress. (RT) Remote Termina isin operation. This bit reflects bit 0 of
Register 0.

#2 Current Command Block Register (BC)/Remote Terminal Descriptor Space Address Register (RT)
(BC) Thisregister contains the address of the head pointer of the Command Block being executed. Accessing a new Command
Block updatesit.

(RT) The host CPU initializes this register to indicate the starting location of the RT Descriptor Space. The host must allocate
320 sequential locationsfollowing thisstarting address. For proper operation, thislocation must start onan | x 512 decimal address
boundary, where | is an integer multiple. (I = 0 is valid boundary condition.)

#3 Polling Compar e Register

In the polling mode, the CPU sets the Polling Compare Register to indicate the RT response word on which the BCRT should
interrupt. Thisregister is 11 bitswide, corresponding to bit times 9 through 19 of the RT’ s 1553 status word response. The sync,
Remote Terminal Address, and parity bits are not included (see the section on Polling, page 30).
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#4 BIT (Built-In-Test) Word Register

The BCRT uses the contents of this register when it responds to the Transmit BIT Word Mode Code (#10011). In addition, the
BCRT writesto the two most significant bits of the BIT Word Register in response to either an Initiate Self-Test Mode Code (RT
mode) or awriteto Register 11 (BIT Start Command). If the BIT Word needs to be modified, it can be read out, modified, then
rewritten to this register. Note that if the processor writesa“1” to either bit 14 or 15 of this register, it effectively induces a
BIT failure.

Bit

Number Description

BIT 15 Channel B. Failure.
BIT 14 Channel A. Failure.

BITs13-0 BIT Word. The least significant fourteen bits of the BIT Word are user programmable.

#5 Current Command Register (Read Only)

Inthe RT mode, thisregister contains the command currently being processed. When not processing acommand, the BCRT stores
the last command or status word transmitted on the 1553B bus. Thisregister is updated only when bit 0 of Register O isset. In
the BC mode, this register contains the most current command sent out on the 1553B bus.

#6 Interrupt Log List Pointer Register
Initialized by the CPU, the Interrupt Log List Pointer Register indicates the start of the Interrupt Log List. After each list entry,
the BCRT updates this register with the address of the next entry in thelist. (See page 33.)

#7 High-Priority Interrupt Enable Register (R/W)

Setting the bitsin this register causes a High-Priority Interrupt when the enabled event occurs. To service the High-Priority
Interrupt, the user reads Register 8 to determine the cause of the interrupt, then writes to Register 8 to clear the appropriate hits.
The BCRT also provides a Standard Priority Interrupt Scheme that does not require host intervention. If High-Priority Interrupt
service is not possible in agiven application, it is advisable to use the Standard Priority features.

Bit

Number Description

BITs 159 Reserved.

BIT 8 Data Overrun Enable. When set, thisbit enables an interrupt when DMAG was not received by the BCRT within
the alotted time needed for a successful data transfer to memory.

BIT7 (BC) Illlogical Command Error Enable. This bit enables a High-Priority Interrupt to be asserted upon the
occurrence of an lllogical Command. lllogical commandsincludeincorrectly formated RT-RT Command Blocks.

BIT 6 (RT) Dynamic Bus Control Mode Code Interrupt Enable. When set, the BCRT asserts an interrupt when the
Dynamic Bus Control Mode Code is received.

BIT5 Subsystem Fail Enable. When set, a High-Priority Interrupt is asserted after receiving a Subsystem Fail (SSY SF)
input pin.

BIT 4 End of BIT Enable. This bit indicates the end of the internal BIT routine.

BIT 3 BIT Word Fail Enable. This bit enables an interrupt indicating that the BCRT detected aBIT failure.

BIT 2 (BC) End of Command Block List Enable (see Command Block Control Word, page 29.) This interrupt can be

superseded by other high-priority interrupts.

BIT1 Message Error Enable. If enabled, a High-Priority Interrupt is asserted at the occurrence of amessage error. If a
High-Priority Interrupt condition occurs, as the result of an enabled message error, the device will halt operation
until the user clearsthe interrupt by writing a“1” to bit 1 of the High-Priority Interrupt Status/Reset Register
(Reg. #8). If thisinterrupt is not cleared, the BCRT remainsin the HALTED state (appearing to be “locked-up”),
even if it recelves avalid message. This High-Priority Interrupt scheme is necessary in order to maintain the
BCRT's state of operation so that the host CPU has this information available at the time of interrupt service.

BITO Standard Interrupt Enable. Setting this bit enables the STDINTL pin, but does not cause a high-priority
interrupt. If low, only the STDINTP pin is asserted when a Standard I nterrupt occurs.
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#38 High-Priority Interrupt Status/Reset Register

When a High-Priority Interrupt is asserted, this register indicates the event that caused it. To clear the interrupt signal and reset
thebit, writea“ 1" to theappropriatebit. Seethe corresponding bit definitionsof Register 7, High-Priority Interrupt Enable Register.
Bit

Number Description

BITs 159 Reserved.

BIT 8 Data Overrun.

BIT7 Illogical Command.

BIT 6 Dynamic Bus Control Mode Code Received.

BIT5 Subsystem Fail.

BIT 4 End of BIT.

BIT3 BIT Word Fail.

BIT 2 End of Command Block.

BIT 1 Message Error.

BITO Standard Interrupt. The BCRT sets this bit when any Standard Interrupt occurs, providing bit O of Register 7 is

enabled. (Reset STDINTL output.)

#9 Standard Interrupt Enable Register
This register enables Standard Interrupt logging for any of the following enabled events (Standard Interrupt logging can also
occur for events enabled in the BC Command Block or RT Subaddress’/M ode Code Descriptor):

Bit
Number Description
BITs15-6 Reserved.

BIT 5 (RT) lllegal Broadcast Command. When set, this bit enables an interrupt indicating that an Illegal Broadcast
Command has been received.

BIT 4 (RT) Illegal Command. When set, this bit enables an interrupt indicating that an illegal command has been
received.

BIT 3 (BC) Polling Comparison Match. This enables an interrupt indicating that a polling event has occurred. Theuser
must also set bit 12 in the BC Command Block Control Word for this interrupt to occur.

BIT 2 (BC) Retry Fail. This hit enables an interrupt indicating that all the programmed number of retries have failed.

BIT1 (BC, RT) Message Error Event. This bit enables a standard interrupt for message errors.

BITO (BC) Command Block Interrupt and Continue. This bit enables an interrupt indicating that a Command Block,

with the Interrupt and Continue Function enabled, has been executed.
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#10 Remote Terminal Address Register
Thisregister setsthe Remote Terminal Addressviasoftware. The Change L ock-Out Enablefeature, when set, preventsthe Remote
Terminal Address or the BCRT Mode Selection from changing.

Bit

Number Description

BIT 15 (RT) Instrumentation. Setting this bit sets the RT status word Instrumentation bit.

BIT 14 (RT) Busy. Setting this it sets the RT status word Busy bit. It does not inhibit data transfers to the subsystem.

BIT 13 (RT) Subsystem Fail. Setting this bit sets the RT status word Subsystem Flag bit. In the RT mode, the
Subsystem Fail is also logged into the Message Status Word.

BIT 12 (RT) Dynamic Bus Control Acceptance. Setting this bit sets the RT status word Dynamic Bus Control
Acceptance bit when the BCRT receives the Dynamic Bus Control Mode Code from the currently active Bus
Controller. Host intervention is required for the BCRT to take over as the active Bus Controller.

BIT 11 (RT) Terminal Flag. Setting this bit setsthe RT status word Terminal Flag bit; the Terminal Flag bit inthe RT
statusword is also internally set if the BIT fails.

BIT 10 (RT) Service Request. Setting this bit setsthe RT status word Service Request bit.

BIT9 (RT) Busy Mode Enable. Setting this bit sets the RT status word Busy bit and inhibits all data transfers to the
subsystem.

BIT 8 BC/RT Mode Select. This bit's state reflects the external pin BCRTSEL. It does not necessarily reflect the state
of the chip, since the BC/RT Mode Select is software-programmable via bit 10 of Register 0. This bit is read
only.

BIT7 Change Lock-Out. This bit's state reflects the external pin LOCK. When set, this bit indicates that changestothe
RT address or the BC/RT Mode Select are not allowed using internal registers. Thisbit isread-only.

BIT 6 Remote Terminal Address Parity Error. This bit indicates a Remote Terminal Address Parity error. It appears
after the Remote Terminal Addressis latched if a parity error exists.

BIT5 Remote Terminal Address Parity. Thisisan odd parity input bit used with the Remote Terminal Address. It
ensures accurate recognition of the Remote Terminal Address.

BITs4-0 Remote Terminal Address (Bit 0 isthe LSB). This reflects the RTA4-0 inputs at Master Reset. Modify the

Remote Terminal Address by writing to these bits.

#11 BIT Start Register (Write Only)

Any write (i.e., data= don’t care) to this register’s address location initiates the internal BIT routine, which lasts

100ms. Verify using the BIT-in-progress bit in the Status Register. A programmed reset (write to Register 12) must precede a
write to this register to initiate the internal BIT. A failure of the BIT will be indicated in Register 4 and the BCRTF pin.

The BCRT' s self-test performs an internal wrap around test between its Manchester encoder and its two Manchester decoders. If
the BCRT detectsafailure on either the primary or the secondary channel, it flagsthisfailure by setting bit 14 of Register 4 (BIT
Word Register) for Channel A and/or bit 15 for Channel B. When in the Remote Terminal mode, while the BCRT is performing
its self-test, it ignores any commands on the 1553 bus until it has completed the self-test.

#12 Programmed Reset Register (Write Only)

Any write (i.e., data= don’t care) to thisregister’ saddress|ocation initiates areset sequence of the encoder/decoder and protocol
sections of the BCRT which lastslessthan 1 microsecond. Thisisidentical to the reset used for the Reset Remote Terminal Mode
Code except that command processing halts. For atotal reset (i.e., including registers), see the MRST signal description.

#13 RT Timer Reset Register (Write Only)

Any write (i.e., data= don’t care) to this register’s address |ocation resets the RT Time Tag timer to zero. The BCRT’ s Remote
Terminal Timer time-tags message transactions. Thetimetag isgenerated from afree-running eight-bit timer of 64 microseconds
resolution. Thistimer can bereset to zero simply by writing to Register 13. When thetimer isreset, it immediately startsrunning.
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#0

#1

#2

#3

#4

#5

#6

#7

#8

BC/RT CONTROL REGISTER

15 14 13 12 1 10 9 8
[(unusep | unusep | unusep | unusep | extovr | BorT | RrvaLTe | BUsBEN |
7 6 5 4 3 2 1 0

CHNSEL RTYCNT |RTYBCME I RTYTO | RTYME | RTYBSY | STEN |
BC/RT STATUS REGISTER
15 14 13 12 1 10 9 8
[ 7est | rract [ ovnsus |rTFiac | sre | Busy | mr | Reser |
7 6 3 2 1
[ Bort | Busas | ssra | unusep | unusep | unusep | unusep | cwmekpe |
(BC) CURRENT COMMAND BLOCK REGISTER
(RT) REMOTE TERMINAL DESCRIPTOR SPACE ADDRESS REGISTER
15 14 13 12 11 10 9 8
[ a5 | aa | Az | a2 | an | a0 | a0 | s |
7 6 5 4 3 2 1 0
[ ar ] as | as | a | a3 | a2 | ar | aw |
POLLING COMPARE REGISTER
15 14 13 12 11 10 9 8
[ x | x | x | x | x ]wseerr] instR | sro |
7 6 5 4 3 2 1 0
[ sweriz | swetiz | sweria | BrocsT | Busy | ssriac | bec | RTFLAG |
BIT WORD REGISTER
15 14 13 12 1 10 9 8
[ crraiL | charal | b1z | b2 | b | pbw | pe | bs |
7 6 5 4 3 2 1 0
[ b7 ] s | o5 | ba | 3 | b2 | o1 | oo |
CURRENT COMMAND REGISTER
15 14 13 12 1 10 9 8
[ pis | pie | bz | b2 | b | b | po | ps |
7 6 5 4 3 2 1 0
[ b7 ] s | o5 | bpa | 3 | b2 | o1 | oo |
INTERRUPT LOG LIST POINTER REGISTER
15 14 13 12 1 10 9 8
[ ais | aa | a3 | a2 | an | a0 | A | A |
7 6 5 4 3 2 1 0
[ ar ] as | as | a | a3 | a2 | ar | aw |
BCRT HIGH-PRIORITY INTERRUPT ENABLE REGISTER
15 14 13 12 1 10 9 8
[unusep | unusep | unusep | unusep | unusep | unusep | unusep | pmaerr |
7 6 5 4 3 2 1 0
[ cmperr | pynBus | ssra [ enoeir | errar | eor | mseerr | stonT |
BCRT HIGH-PRIORITY INTERRUPT STATUS/RESET REGISTER
15 14 13 12 11 10 9 8
[ unusep | unusep | unusep | unusep | unusep | unusep | unusep | patovr |
7 6 5 4 3 2 1 0
[ewp | pyneus | sska | enoeir | eirrar | eor | mseerr | stomnt |

Table 1. BCRT Registers
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Figure 3a. Pseudo DualX0106Port RAM

Control Signals

#9  STANDARD INTERRUPT ENABLE REGISTER
15 14 13 12 1 10 9 8
[ unusep | unusep | unusep | unusep | unusep | unuseop | unusep | unusep |
7 6 5 4 3 2 1 0
[ unusep | unusep | ieemp | iwemo  frotrai [rrvrair | mscerr | cvbBik |
#10 REMOTE TERMINAL ADDRESS REGISTER
15 14 13 12 1 10 9 8
[ nstR | Busy2 | ssriac | bBc | rrriac | sro | Busyr | Beorr |
7 6 5 4 3 2 1 0
[ tock | parerr | rtaPaR | RTA4 | RtAz | Rraz | RrRTar | R7A0 |
#11  BUILT-IN-TEST START REGISTER
15 14 13 12 1 10 9 8
L x [ x 1 x | | | [ x [ x |
7 6 5 4 3 2 1 0
L x | x | x | | x| [ x | x |
#12 PROGRAMMED RESET REGISTER
15 14 13 12 1 10 9 8
Lx [ x [ x | | | [ x | x |
7 6 5 4 3 2 1 0
L x [ x 1 x | | | [ x [ x |
#13 REMOTE TERMINAL TIMER RESET REGISTER
15 14 13 12 1 10 9 8
L x [ x 1 x [ x | | [ x [ x |
7 6 5 4 3 2 1 0
L x | x | x | x | x | [ x | x |
X= DON'T CARE
Table 1. BCRT Registers (continued from page 16)
4.0 SYSTEM OVERVIEW
The BCRT can be configured for avariety of processor and
memory environments. The host processor and the BCRT
communicate via a flexible, programmable interrupt
RAM structure, internal registers, and a user-definable shared
CPU MEMORY memory area. The shared memory area (up to 64K) is
CONTROL SIGNALS completely user-programmable and communicates BCRT
control information -- message data, and
status/error information.
— BCRT —_—
RRD RD
RWR WR
MEMCSO MEMCSI
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Built-in memory management functions designed
specifically for MIL-STD-1553B applicationsaid processor
off-loading. The host needs only to establish the parameters
within memory so the BCRT can access thisinformation as
required. For example, inthe RT mode, the BCRT can store
data associated with individual subaddresses anywhere
within its 64K address space. The BCRT then can
automatically buffer up to 128 incoming messages of the
same subaddress, thus preventing the previous messages
from being overwritten by subsequent messages. This
buffering also extends the intervals required by the host
processor to service the data. Selecting an appropriate
MCLK freguency to meet system memory access time
requirements controls the memory access rate. The
completion of a user-defined task or the occurrence of a
user-selected event isindicated by using the extensive set
of interrupts provided.

In the BC mode, the BCRT can process multiple messages,
assist in scheduling message lists, and provide host-
programmable functions such as auto retry. The BCRT is
incorporated in systemswith avariety of interrupt latencies
by using the Interrupt History List feature (see Exception
Handling and Interrupt Logging, page 33). The Interrupt
History List sequentially stores the events that caused the
interrupt in memory without losing information if a host
processor does not respond immediately to an interrupt.

5.0 SYSTEM INTERFACE

51 DMA Transfers

The BCRT initiates DMA transfers whenever it executes
command blocks (BC mode) or services commands (RT
mode). DMAR initiatesthetransfer and isterminated by the
inactive edge of DMACK. The Address Enable (AEN)
input enables the BCRT to output an address onto the
Address bus.

The BCRT requeststransfer cyclesby assertingtheDMAR
output, and initiatesthem when aDMAG input is received.
A DMACK output indicates

that the BCRT has control of the Data and Address buses.
The TSCTL output is asserted when the BCRT is actualy
asserting the Address and Data buses.

Tosupport using multiplebusmastersinasystem, theBCRT
outputs the DMAGO signal that results from the

DMAG signa passing through the chip when aBCRT bus
request was not generated (DMAR inactive). Y ou can use
DMAGO in daisy-chained multimaster systems.

5.2 Hardware I nterface

The BCRT provides a simple subsystem interface and
facilitates DMA arbitration. The user can configure the
BCRT to operate in a variety of memory-processor
environments including the pseudo-dual-port RAM and
standard DMA configurations.

For complete circuit description, such as arbitration logic
and 1/0, please refer to the appropriate application note.

5.3 CPU Interconnection

Pseudo-Dual-Port RAM Configuration

The BCRT's Address and Data buses connect directly to
RAM, with buffers isolating the BCRT’ s buses from those
of the host CPU (figures 3aand 3b). The CPU’s memory
control signals (RD, WR, and MEMCSI) pass through the
BCRT and connect to memory as RRL, RWR,

and MEMCSO.

Sandard DMA Configuration

The BCRT'sand CPU’ s data, address, and control signals
are connected to each other as shown in figures 3c and 3d.
TheRWR, RRL, and MEMCSO are activated after DMAG
is asserted.

In either case, the BCRT’s Address and Data buses remain
in ahigh-impedance state unlesstheCS and RD signals are
active, indicating a host register access; or TSCTL is
asserted, indicating a memory access by the BCRT. CPU
attemptsto accessBCRT registersareignored during BCRT
memory access. Inhibit DMA transfers by using the Busy
function in the Remote Terminal Address Register while
operating in the Remote Termina mode.

The designer can use TSCTL toindicatewhenthe BCRT is
accessing memory. AEN isalso available (useisoptional),
giving the CPU control over the BCRT's Address bus. A
DMA Burst (BURST) signa indicates multiple

DMA accesses.

Register Access

Registers 0 through 13 are accessed with the decode of the
four LSBs of the Address bus (A0-A3) and asserting CS.
Pulse either RD or WR for multiple register accesses
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CONTROL
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)

BCRT

(DUAL REDUNDANT

CONTROL/ARBITRATION

I TRANSMITTER

DUAL
TRANSCEIVER

TIMEOUT

1553 BUS

Figure 3b. CPU/BCRT Interface -- Pseudo-Dual-Port RAM Configuration

54 RAM Interface
The BCRT's RRD, RWR, and MEMCSO signals serve as
read and write controlsduring BCRT memory accesses. The
host subsystem signals RD, WR, and MEMCSI propagate
through the BCRT to become RRD, RWR, and MEMCSO
outputsto support a pseudo-dual-port. During BCRT-RAM
data transfers, the host subsystem’s memory signals are
ignored until the BCRT access is complete.

5.5 Transmitter/Receiver Interface

The BCRT’'s Manchester |1 encoder/decoder interfaces
directly with the 1553 bus transceiver, using the TAO-TAZ
and RAZ-RAO signals for Channel A, and TBO-TBZ and
RBZ-RBO signals for Channel B.

< ADDRESS BUS >DMAR DMAG DMACK
CPU P g BCRT
K DATA BUS A _
k) ‘k) RRD RWR MEMCSO
OE
SHARED _
MEMORY WE
AREA
(O]

Figure 3c. DMA Signals
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BUS A
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ARBITRATION

1553 BUS

Figure 3d. CPU/BCRT Interface -- DMA Configuration

BCRT

TIMERON
CHANNEL B [CHA/B

=

CHANNEL A

CHANNEL A

TXINHA DUAL
TRANSCEIVER

CHANNEL B
TXINHB

Figure 4. Dual-Channel Transceiver

The BCRT also providesaTIMERON signal output and an
activechannel output indicator (CHA/B) toassistinmeeting
the MIL-STD-1553B fail-safe timer requirements (see
figure 4).

6.0 REMOTE TERMINAL

ARCHITECTURE
The Remote Terminal architecture is a descriptor-
based configuration of relevant parameters. It is composed
of an RT Descriptor Space (seefigure 5) and internal, host-
programmabl e registers. The Descriptor Space contains
only descriptors. Descriptors contain programmable
subaddress parameters relating to handling message
transfers. Each descriptor consists of four words: (1) a
Control Word, (2) aMessage Status List Pointer, (3) aData
List Pointer, and (4) an unused fourth word (see figure 6.)
These words indicate how to perform the data transfers
associated with the designated subaddress.

A receivedescriptor and atransmit descriptor are associated
with each subaddress. The descriptors reside in memory
and are listed sequentially by subaddress. By using the
index within the descriptor, the BCRT can buffer incoming
and outgoing messages, which reduces host CPU overhead.
This message buffering also reduces the risk of incoming
messages being overwritten by subsequent

incoming messages.

Each descriptor containsaprogrammabl einterrupt structure
for subsystem notification of user-selected message
transfers and indicates when the message buffers are full.
I1legalizing subaddresses, in normal and broadcast modes,
is accomplished by using programmabl e bits within the
descriptor (see the RT Functional Operation section on

next page).
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Message Status information -- including word count, an
internally generated time tag, and broadcast and message
validity information -- is provided for each message. The
Message Status Words are stored in a separate Message
Status Word list according to subaddress. Thelist’ sstarting
locations are programmable within the descriptor.

Message data, received or transmitted, isalso storedinlists.
The message capacity of thelistsand thelists' locationsare
user selectable within the descriptor.

E RECEIVE | SUBADDRESS #1
- STARTING ADDRESS
INITIALIZED BY CPU RECEIVE | SUBADDRESS #2
IN THE RT DESCRIPTOR
SPACE REGISTER H
®
RECEIVE | SUBADDRESS #30
UNUSED
UNUSED
TRANSMIT | SUBADDRESS #1
TRANSMIT | SUBADDRESS #2
®
®
°
TRANSMIT | SUBADDRESS #30
UNUSED
UNUSED
MODE CODE
#s08& 16
MODE CODE
#s1&17
°
°
°
MODE CODE
#515& 31

Figure5. Descriptor Space

6.1 RT Functional Operation

The RT off-loads the host computer of al routine data
transfers involved with message transfers over the 1553B
bus by providing awide range of user-programmable
functions. These functions make the BCRT' s operation
flexible for a variety of applications. The following
paragraphs give each function’s operational descriptions.

6.1.1 RT Subaddress Descriptor Definition

The host sets words within the descriptor. The BCRT then
reads the descriptor words when servicing a command
corresponding to the specified descriptor. All bit-selectable
functions are active high and inhibited when low.

ILLEGAL BROADCAST
SUBADDRESS

ILLEGAL
SUBADDRESS

INTERRUPT WHEN
ADDRESSED

INDEX =0

|— INTERRUPT WHEN

15 0 9 8 7 6 0

UNUSED | | | | INDEX

MESSAGE STATUS LIST POINTER

DATA LIST POINTER

FOR FUTURE EXPANSION

Figure 6. Remote Terminal Subaddress Descriptor
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A. Control Word. Thefirst word in the descriptor, the Control Word, selects or disables message transfers and selects an index.

Bit

Number Description

BITs

15-11 Reserved.

BIT 10 Illegal Broadcast Subaddress. Indicates to the BCRT not to access this subaddress using broadcast commands.

The Message Error hit in the status word is set if the illegal broadcast subaddress is addressed. Since transmit
commands do not apply to broadcast, this bit applies only to receive commands.

BIT9 Illegal Subaddress. Set by the host CPU, it indicates to the BCRT that acommand with this subaddressisillegal.
If acommand uses an illegal subaddress the Message Error hit in the 1553 status word is set. The Illegal
Command Interrupt is also asserted if enabled.

BIT 8 Interrupt Upon Valid Command Received. Indicatesthat the BCRT isto assert an interrupt every time acommand
addresses this descriptor. The interrupt occurs just prior to post-command descriptor updating.

BIT7 Interrupt When Index = 0. Indicates that the BCRT initiates an interrupt when the index is decremented to zero.

BITs6-0 Index. These bits are for indexed message buffering. Indexing means transacting a pre-specified number of

messages before notifying the host CPU. After each message transaction, the BCRT decrementstheindex by one
until index = 0. Note that the index is decremented for messages that contain message errors.

B. Message Status List Pointer. The host sets the Message Status List Pointer, the second word within the descriptor, and the
BCRT usesit as a starting address for the Message Status List. It isincremented by one with each Message status word write. If
the Control Word Index is aready equal to zero, the Message Status List Pointer is not incremented and the previous Message

status word is overwritten.

Note: A Message Status Word is also written and the pointer isincremented when the BCRT detects a message error.

C. DataList Pointer. The Data List Pointer is the third word within the descriptor. The BCRT stores datain RAM beginning at
the address indicated by the Data List Pointer. The Data List Pointer is updated at the end of each successful message with the
next message’ s starting address with the following exceptions:

If the message is erroneous, the Data List Pointer is not updated. The next message overwrites any data
corresponding to the erroneous message.

Upon receiving amessage, if the index is already equal to zero, the Data List Pointer is not
incremented and data from the previous message is overwritten.

D. Reserved. The fourth descriptor word is reserved for future use.
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6.1.2 Message Satus Word 15 14 13 12 8 7 0
Each message the BCRT transacts has a corresponding

Message Status Word, which is pointed to by the Message
Status List Pointer of the Descriptor. Thisword allows the
host CPU to evaluate the message’ svalidity, determine the
word count, and calculate the approximate time frame in C
which the message was transacted (figures 7 and 8).

WORD COUNT TIME TAG

MESSAGE ERROR
L MESSAGE WAS BROADCASTED

SUBSYSTEM FAIL INPUT WAS
ASSERTED DURING THIS MESSAGE

Figure 7. M essage Status Word

MESSAGE STATUS WORD
DATA LIST LIST
MESSAGE #1
#1 y
MESSAGE #3
#2 #4
MESSAGE STATUS
MESSAGE LIST POINTER #5
#3
DATA LIST
MESSAGE POINTER i
#4
(FROM RT DESCRIPTOR)
MESSAGE
#5
! Figure 8. Remote Terminal Data and Message Status List
M essage Status Word Definition
Bit Description
Number
BIT 15 Subsystem Failed. Indicates SSY SF was asserted before the Message Status Word transfer to memory. Thisbitis
also set when the user sets bit 13 of Register 10.
BIT 14 Broadcast Message. |ndicates that the corresponding message was received in the broadcast mode.
BIT 13 Message Error. Indicates a message is invalid due to improper synchronization, bit count, word count,

Manchester error.

BITs12-8 Word Count. Indicates the number of wordsin the message and reflects the Word Count field in the command
word. Should the message contain a different number of words than the Word Count field, the Message Error flag
istriggered. If there are too many words, they are withheld from RAM. If the actual word count is less than or
greater than it should be, the Message Error bit in the 1553 status word is set.

BITs7-0 Time Tag. The BCRT writes the internally generated Time Tag to this location after message completion. The
resolution is 64 microseconds. (See Register 13). If the timer reads 2, it indicates the message was completed 128
to 191 microseconds after the timer started.
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6.1.3 Mode Code Descriptor Definition

Mode codes are handled similarly to subaddress
transactions. Both use the four-word descriptorsresiding in
the RT descriptor space to allow the host to program their
operational mode. Corresponding to each mode codeis a
descriptor (see figure 9a). Of the 32 address combinations
for mode codes in MIL-STD-1553B, some are clearly
defined functions while others are reserved for future use.
Sixteen descriptors are used for mode code operationswith
each descriptor handling two mode codes: one mode code
with an associated data word and one mode code without
an associated data word. All mode codes are handled in
accordancewith MIL-STD-1553B. Thefunction of thefirst
word of the Mode Code Descriptor is similar to that of the
Subaddress Descriptor and isdefined below. Theremaining
three words serve the same purpose as in the

Subaddress Descriptor.

Control Word

MODE CODE REMOTE TERMINAL

: DESCRIPTOR SPACE
#S08& 16

STARTING ADDRESS
MODE CODE (RTDSSA) + 256
#S18&17
MODE CODE
#528&18
®

MODE CODE
#S515& 31 < — RTDSSA +320

Note:

Mode code descriptor blocks are also provided for reserved
mode codes but have no associated predefined BCRTM
operation.

Figure9a. (RT) Mode Code Descriptor Space

Bit
Number  Description
BIT 15 Interrupt on Reception of Mode Code (without Data Word).
BIT 14 Illegalize Broadcast Mode Code (without Data Word).
BIT 13 I1legalize Mode Code (without Data Word).
BIT 12  Reserved.
BIT 11 I1legalize Broadcast Mode Code (with Data Word).
BIT 10 Illegalize Transmit Mode Code (with Data Word).
BIT 9 I1legalize Receive Mode Code (with Data Word).
BIT 8 Interrupt on Reception of Mode Code (with Data Word).
BIT 7 Interrupt if Index = 0.
BITs6-0 Index. Functionally equivalent to the index described in the Subaddress Descriptor. It applies to mode codes with
datawords only.
INTERRUPT ON RECEPTION OF MODE CODE
(WITHOUT DATA WORD)
ILLEGALIZE BROADCAST MODE CODE
(WITHOUT DATA WORD)
ILLEGALIZE MODE CODE
(WITHOUT DATA WORD)
RESERVED
ILLEGALIZE BROADCAST MODE CODE
(WITH DATA WORD)
ILLEGALIZE TRANSMIT MODE CODE
(WITH DATA WORD)
ILLEGALIZE RECEIVE MODE CODE
(WITH DATA WORD)
INTERRUPT ON RECEPTION OF MODE CODE
| (WITH DATA WORD)
— INTERRUPT IF INDEX =0
15 14 13 12 1 10 9 7 6 0
| | I 1 1 1 1 1 1 INDEX
MESSAGE STATUS LIST POINTER
DATA LIST POINTER
RESERVED

Figure 9b. (RT) Mode Code Descriptor
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The descriptors, numbered sequentially from O to 15,
correspond to mode codes 0 to 15 without data words and
mode codes 16 to 31 with data words. For example, mode
codes 0 and 16 correspond to descriptor 0 and mode codes
1 and 17 correspond to descriptor 1. The Mode Code
Descriptor Spaceis appended to the Subaddress Descriptor
Space starting at 0100H (256D) of the 320-word RT
Descriptor Space (seefigure 5).

The BCRT autonomously supports all mode codes without
datawords by executing the specific function and
transmitting the 1553 status word. The subsystem provides
the dataword for mode codes with datawords (see the Data
List Pointer section). For al mode codes, an interrupt can
be asserted upon successful completion of the mode
command by setting the appropriate bit in the control word
(seefigure 9b).

Dynamic Bus Contr ol #00000

This mode code is accepted automatically if the Dynamic
Bus Control Enable bit in the Remote Terminal Address
Register is set. Setting the Dynamic

Bus Control Acceptance bit in the 1553 status word and
BCRT Status Register confirms the mode code acceptance.
A High-Priority Interrupt is also asserted if enabled. If the
Dynamic Bus Control Enable bit is not set, the BCRT does
not accept Dynamic Bus Control.

Synchronize (Without Data Word) #00001

If enabled in the Mode Code #00001 Descriptor Control
Word, the BCRT asserts an interrupt when this mode code
isreceived.

Transmit Status Word #00010
The BCRT automatically transmits the 1553 status word
corresponding to the last message transacted.

Initiate Self-Test #00011

TheBCRT automatically startsitsBIT routine. Aninterrupt,
if enabled, is asserted when the test is completed. The BIT
Word Register and external pin BCRTF are updated when
the test is completed. A failurein BIT will also set the TF
status word bit.

Transmitter Shutdown #00100
The BCRT disables the channel opposite the channel on
which the command was received.

Override Transmitter Shutdown #00101
The BCRT enables the channel previously disabled.

Inhibit Terminal Flag Bit #00110
The BCRT inhibitsthe Terminal Flag from being setin the
status word.

Override Inhibit Terminal Flag Bit #00111
The BCRT disables the Terminal Flag inhibit.

Reset Remote Terminal #01000
The BCRT automatically resets the encoder, decoders, and
protocol logic.

Transmit Vector Word #10000

The BCRT transmits the vector word from the location
addressed by the Data List Pointer in the Mode Code
Descriptor Block.

Synchronize (with Data Word) #10001
On receiving this mode code, the BCRT simply stores the
associated data word.

Transmit Last Command #10010
The BCRT transmits the last command executed and the
corresponding 1553 status word.

Transmit BIT Word #10011

The BCRT transmits BIT information from the BIT
Register.

Selected Transmitter Shutdown #10100

On receiving this mode code, the BCRT simply stores the
associated data word.

Override Selected Transmitter Shutdown #10101
On receiving this mode code, the BCRT simply stores the
associated data word.

Mode codes 9-15 and 22-31 are reserved for future
expansion of MIL-STD-1553B.
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