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1.0 INTRODUCTION

The monolithic CMOS UT1553 BCRTMP provides the
system designer with an intelligent solution to
MIL-STD-1553 multiplexed serial data bus design
problems. The UT1553 BCRTMP isasingle-chip device
that implements two of the three defined MIL-STD-1553
functions - Bus Controller and Remote Terminal - and is
flexible enough to conform to many of the MIL-STD-1553
“industry standards’ created betweenandincludingrel eases
of MIL-STD-1553A and MIL-STD-1553B. Designed to
reduce host CPU overhead, the BCRTMP's powerful state
machinesautomatically execute messagetransfers, provide
interrupts, and generate statusinformation. TheBCRTMP's
register-based architecture allowsit to conform to the many
protocol options regarding status words, mode codes, use
of Broadcast, Message Error, and RT Response Time as
specifiedinthevarious* 1553 standards.” Multipleregisters
offer many programmable functions as well as extensive
information for host use. In the BC mode, the BCRTMP
uses a linked-list message scheme to provide the host with
message chaining capability. The BCRTMP enhances
memory use by supporting variable-size, relocatable data
blocks. In the RT mode, the BCRTMP implements time-
tagging and message history functions. It also supports
multiple (up to 128) message buffering and variable length
messages to any subaddress.

TheUT1553 BCRTMPisanintelligent, versatile, and easy
toimplement device-- apowerful asset to system designers.

1.1 Features - Remote Terminal (RT) Mode

Indexing

TheBCRTMPisprogrammabletoindex or buffer messages
on asubaddress-by-subaddressbasis. The BCRTMP, which
can index as many as 128 messages, can also assert an
interrupt when either the selected number of messages is
reached or every time a specified subaddress is accessed.

Variable Space Allocation
The BCRTMP can use as little or as much memory (up to
64K) as needed.

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

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

Sequential M essage Status | nformation
The BCRTMP provides message validity, time-tag, and

word-count information, and stores it sequentialy ina
separate, cross-referenced list.

Illegalizing M ode Codes and Subaddresses
The host can declare mode codes and subaddressesillegal
by setting the appropriate bit(s) in memory.

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

Interrupt History List

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

1.2 Features- Bus Controller (BC) Mode

Multiple M essage Processing

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

Automatic | nter message Delay

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

Automatic Polling

When polling, the BCRTMP interrogates the remote
terminals and then comparestheir status word responsesto
thecontentsof the Polling Compare Register. TheBCRTMP
can interrupt the host CPU if an erroneous remote terminal
status word response occurs.

Automatic Retry

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

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

Interrupt History List

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

Variable SpaceAllocation
The BCRTMP usesaslittle or asmuch memory (up to 64K)
as needed.

Selectable Data Storage
Address programmability within the BCRTMP provides
flexible data placement and convenient access.
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1.3 Features - Multiple Protocol

Sincetheinception of theloosely defined MIL-STD-1553A
in 1973, various* 1553 standards’ have developed, all with
their own peculiarities. The UT1553 BCRTMP addresses
MIL-STD-1553A, MIL-STD-1553B, McDonnell Douglas
A3818, McDonnell Douglas A5232, McDonnell Douglas
A5690, and Grumman Aerospace SP-G-151A. While the
part was designed with these “ standards” specifically in
mind, the BCRTMP's flexibility permits conformance to
nearly any conceivable “1553-like standard.” The basic
differences among the various “standards’ fall into five
categories:

1) Status Word Definition

2) Mode Code Definition

3) Use of Broadcast

4) Message Error Handling

5) Remote Terminal (RT) Response Time

Status Word Definition

The BCRTMP can operatein amode where the statusword
is defined in strict conformance with MIL-STD-1553B, or
it can operatein amoreflexible mode. In thisflexible status
word mode, theuser can program theindividua statusword
bits using internal registers.

M ode Code Definition

Thedesigner can placetheBCRTMPinan operationa mode
so that the device performsin strict conformance with the
mode code definitions for MIL-STD-1553B. The designer
may also opt not to automatically execute mode codes,
providing flexibility in mode code definition and
illegalization.

Use of Broadcast

The BCRTMP hasaprogrammablemodeoptionthat allows
theuser to determinewhether to allow broadcast commands
in asystem.

Message Error Handling

Some 1553 protocols(e. g., MIL-STD-1553B) consider any
message error reason to discard the entire message and
suppress status word transmission, while others

(e. g., McDonnell Douglas A3818) define the required
activity according to message error severity. The BCRTMP
can be programmed to conform to either requirement.

Remote Terminal (RT) Response Time

The BCRTMP offers two methods of legalization (Bus
Legalization and DMA Legalization), which the designer
selects depending on the required RT response time.
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2.0 PIN IDENTIFICATION AND DESCRIPTION

TTA% 53 (L13) (N6) 24 2(1) ++
2 (M14 P6) 2 ++
BIPHASE OUT TBZ & §K13)) §p?§ % A2 ++
TBO 56 (M15) (N7) 27 A3 ++
51 (N14) EE% gg /A\é
RAZ —>
50 (P14 P ADDRESS
BIPHASE I = =¥
RB A
. BB
44 (P12 A10
E¥ﬁg 45 gNll)) (P10) 39 A1l
TERMINAL RTA2 46 (P13) (N10) 40 A12
ADDRESS** RTA3 47 (R14) (R11) 41 A13
RTA4 48 (N12) (R12) 42 Ald
RTPTY 3] 49 (N3 (R13) 43 Al5
STDINTL 82 (C13) + B10) 91 DO
o] & 6w a9) o2 D1
HPINT gg EES; + (C9) gg D2
STATUS JIMRONA €1 86 (C1Y) (iag) o5 b4
SIGNALS ACTIVE 81 (D13) (B8) 96 D5
COMSTR 90 (C10) (A8) 97 D6
SSYSF 128 (G (A7) 102 D7 DATA
BoRTF =2 129 (H2) (A6) 103 D8 LINES ++
CHAB >3 89 (A12) (B7) 104 D9
TEST<— 59  (J14fw (B6) 105 D10
— €<— (Ce) 106 D11
RD 62 (J15) (A5) 107 b1z
WR 23 (H14) gﬁgg igg D13
CS 1 (K15 D14
AEN 60 EJlB)) (B4) 110 Die
CONTROL BCRLngllz—> *iz) E%?) >
SIGNALS = — 88 (Bi1) = ((ﬁg;gg mgg
MRST 7 (K3) (R3)21 MD5 MODE
MEMCSO@ 69 (G15) (N5)20 MD4 SELECT
MEMCS| — s} 64 (H15) x (P4)19 MD3 -
RRD <—— ;g Eglla)) (P3)18 MD2 INPUTS
RWR P2)17
FIVR <— (36 Mo
BRDCAST 122 (D1
Vi — 123 EE%) (P1)14 MDO6
LEGALIZATION ~ LGLEN 4 (2 (3 MDod  MODE
SIGNALS ERR <2 125 (G2) (M2)11 MDO3 OUTPUTS*
DOMC ——3] 126 (G3) (N1)10 MDO2
LGLO 111 (C5) &TBE MDS&
PI— MD
farz ﬂg Ef‘é% (K14)58
LGL2 €—of MCLK
114 (C4 E15)74 CLOCK
LEGALIZATION LoLs s (c9) R &% SIGNALs
BUS* R 117 EE%% (H3)132
LGL6 117 VDD
118 (D2 N9)34
e 1o (09 PR > — vep POWER
LGL9 120 (C1) (C7)100 VDD
LGL10 121 (E2)
s
ovAR «— 72 (Faay + e = Vs GROUND
DMA DMAG ;g EE% (C8)99 vas
SIGNALS Bm%f(’ 2 75 (D15) + (K2)6 WRAPEN
BURST €——] 77 (D14 (325 WRAPF WRAP-AROUND
TSCTL €—— 76 (C15) (K1)4 ALTWRAP TEST SIGNALS
FORCED BUSY EBUSY —31 79 (c14)
SIGNALS BUSYACK €«—— 80 (B15)

* 3 iahi RET i
** Eﬂ ﬁgﬂg;g‘gﬁﬂgﬁgyhm MRSTislow. () Pingrid array pin identification in parentheses.

+  Pinat highimpedance when not asserted. Flatpack pin numbers not in parentheses.

++ Bidirectional pin.
***%  Formerly MEMWIN.

Figure 2. BCRTMP Functional Pin Description
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Legend for TYPE and ACTIVE fields:

TUI =TTL input (pull-up)

AL =Activelow

AH =Active high

ZL =Activelow - inactive state is high impedance
TI=TTL input

TO=TTL output

TTO =Three-state TTL output

TTB = Bidirectiona

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

ADDRESSBUS
NAME ERLILMBER | TvpE | ACTIVE DESCRIPTION
A0 24 N6 TTB - Bit O (LSB) of the Address bus
Al 25 P6 TTB - Bit 1 of the Address bus
A2 26 P7 TTB -- Bit 2 of the Address bus
A3 27 N7 TTB - Bit 3 of the Address bus
A4 28 R6 TTO - Bit 4 of the Address bus
A5 29 R7 TTO -- Bit 5 of the Address bus
A6 30 P8 TTO -- Bit 6 of the Address bus
A7 31 R8 TTO - Bit 7 of the Address bus
A8 36 R9 TTO - Bit 8 of the Address bus
A9 37 R10 TTO -- Bit 9 of the Address bus
A10 38 P9 TTO -- Bit 10 of the Address bus
All 39 P10 TTO -- Bit 11 of the Address bus
Al2 40 N10 TTO -- Bit 12 of the Address bus
A13 41 R11 TTO - Bit 13 of the Address bus
Al4 42 R12 TTO -- Bit 14 of the Address bus
A15 43 R13 TTO -- Bit 15 (MSB) of the Address bus
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DATA BUS

PIN NUMBER
NAME e =oa—| TYPE | ACTIVE DESCRIPTION
DO 91 B10 TTB -- Bit 0 (L SB) of the Data bus
D1 92 B9 TTB -- Bit 1 of the Data bus
D2 93 C9 TTB - Bit 2 of the Data bus
D3 94 A10 TTB -- Bit 3 of the Data bus
D4 95 A9 TTB -- Bit 4 of the Data bus
D5 96 B8 TTB - Bit 5 of the Data bus
D6 97 A8 TTB - Bit 6 of the Data bus
D7 102 A7 TTB - Bit 7 of the Data bus
D8 103 A6 TTB - Bit 8 of the Data bus
D9 104 B7 TTB -- Bit 9 of the Data bus
D10 105 B6 TTB - Bit 10 of the Data bus
D11 106 C6é TTB - Bit 11 of the Data bus
D12 107 A5 TTB - Bit 12 of the Data bus
D13 108 A4 TTB - Bit 13 of the Data bus
D14 109 A3 TTB - Bit 14 of the Data bus
D15 110 B4 TTB - Bit 15 (MSB) of the Data bus
TERMINAL ADDRESSINPUTS
PIN NUMBER
NAME TP PGA TYPE ACTIVE DESCRIPTION
RTAO a4 P12 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 45 N11 TUI - Remote Terminal Address Bit 1. Thisisbit 1 of
the Remote Terminal Address.
RTA2 46 P13 TUI -- Remote Terminal Address Bit 2. Thisisbit 2 of
the Remote Terminal Address.
RTA3 47 R14 TUI -- Remote Terminal Address Bit 3. Thisisbit 3 of
the Remote Terminal Address.
RTA4 48 N12 TUI - Remote Terminal Address Bit 4. Thisisbit 4
(MSB) of the Remote Terminal Address.
RTPTY 49 N13 TUI - Remote Terminal (Address) Parity. Thisis an odd
parity input for the Remote Terminal Address.
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CONTROL SIGNALS

PIN NUMBER

NAME F/P PGA

TYPE | ACTIVE DESCRIPTION

RD 62 Ji5 TI AL Read. The host uses thisin conjunction with CSto read an
internal BCRT register.

WR Write. The host uses thisin conjunction with CS to write an
63 H14 T AL internal BCRTMP register.

~e Chip Select. This selects the BCRTMP when accessing
cs 61 K15 T AL the BCRTMP'sinternal register.

AEN 60 J13 TI AH Address Enable. The host CPU uses AEN to indicate to the

BCRTMP that the BCRTMP's address lines can be asserted;
thisis aprecautionary signal provided to avoid address bus

crash. If not used, it must betied high.

BC/RT Select. This selects between either the Bus
Controller or Remote Terminal mode. The BC/RT Mode
Select hit in the Control Register overridesthisinput if
the LOCK pinisnot high. Thispinisinternaly

pulled high.

BCRTSEL 87 Al13 TUI --

Lock. When set, this pin preventsinternal changes
LOCK 5 M3 Tul AH to the RT address and BC/RT mode select functions as
well asthe Operation Mode select (MD7-MDO) functions.
Thispinisinternally pulled high.

External Override. Use thisin multi-redundant
applications. Upon receipt, the BCRTMP aborts all
current activity. EXTOVR should be connected to
COMSTR output of the adjacent BCRTM P when used.
Thispinisinternally pulled high.

EXTOVR 88 B11 TUI AL

Master Reset. Thisresets all internal state machines,
encoders, decoders, and registers. The minimum pulse
width for a successful Master Reset is 500ns.

S Memory Chip Select Out. Thisis the regenerated
MEMCS0 69 G15 TO AL MEMCSI input for external RAM during the pseudo-
dual-port RAM mode. The BCRTMP also usesit to select
external memory during memory accesses.

MEMCS 64 H15 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 the MEMCSO. Thispinis
internally pulled high.

Py
py)
@)

70 F15 TO AL RAM Read. In the pseudo-dual-port RAM mode, the host
uses thissignal in conjunction with MEMCSO to read
from external RAM through the BCRTMP. It is also the
signal the BCRTMP uses to read from memory. It is
asserted following receipt of DMAG. When the BCRTMP
performs multiple reads, thissignal is pulsed.

RWR 71 Gl4 TO AL RAM Write. In the pseudo-dual-port RAM mode, the
CPU and BCRTMP use this to write to external RAM.
Thissignal is asserted following receipt of DMAG. For
multiple writes, this signal is pulsed.
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STATUSSIGNALS

PIN NUMBER
NAME F/P PGA

STDINTL 82 C13 TTO ZL Standard Interrupt Level. Thisisalevel interrupt. It is
asserted when one or more events enabled in either the
Standard Interrupt Enable Register, RT Descriptor, or BC
Command Block occur. Resetting the Standard Interrupt
bit in the High-Priority Interrupt Status/Reset Register
clearsthe interrupt.

TYPE | ACTIVE DESCRIPTION

STDINTP 83 B14 TO AL Standard Interrupt Pulse. STDINTP pulses when an
interrupt islogged.

HPINT 84 B13 | TTO ZL High Priority Interrupt. The High-Priority Interrupt level
is asserted upon occurance of events enabled in the High
Priority Interrupt Enable Register. The corresponding
bit(s) in the H|gh Priority Interrupt Status/Reset Register
reset HPIN

TIMRONA 85 B12 TO AL Timer On - Channel A. When low, this pin indicates that
the BCRTMP is transmitting data. This output remains
active until the data transmission is complete or until the
internal fail-safe timer times out (at 660ps), indicating that
the transceiver should be disabled.

TIMRONB 86 Cl1 TO AL Timer On - Channel B. See TIMRONA description.

ACTIVE 81 D13 TO AH Activity on 1553 Bus. When high, this pin indicates
that the BCRTMP has detected a valid command to any
remote terminal address on the bus.

_ (RT) Command Strobe. The BCRTMP asserts this
COMSTR 90 C10 TO AL signal after receiving avalid command. The BCRTMP
deactivates it after servicing the command.

Subsystem Fail. Upon receipt, this signal propagates
SSYSF 128 Gl Tl AH directly to the RT 1553 status word and the BCRTMP

Status Register.

BCRT Fail. thisindicates a Built-In-Test (BIT) failure.
BCRTF 129 H2 TO AH In the RT mode, the Terminal Flag bit in 1553 status word
isalso set.

CHA/B 89 A12 TO - Channel A/B. Thisindicates the active or |ast active
channel.

TEST 59 na TO AL TEST. Thispinisused as afactory test pin. (Formerly
MEMWIN.)
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BIPHASE INPUTS

PIN NUMBER

NAME P SGA TYPE ACTIVE DESCRIPTION
RAO 50 P14 TI -- Receive Channel A One. Thisisthe Manchester-encoded
true signal input from Channel A of the bus receiver.
RAZ 51 N14 TI -- Receive Channel A Zero. Thisisthe Manchester-encodeq
complementary signal input from Channel A of the bus
recelver.
RBO 54 N15 TI -- Receive Channel B One. Thisisthe Manchester-encoded
true signal input from Channel B of the bus receiver.
RBZ 55 L14 TI - Receive Channel B Zero. Thisisthe Manchester-encoded
complementary signal input from Channel B of the bus
recelver.
BIPHASE OUTPUTS
PIN NUMBER
NAME = BGA TYPE ACTIVE DESCRIPTION
TAO 52 M14 TO - Transmit Channel A One. Thisisthe Manchester-
encoded true output to be connected to the Channel A bus
transmitter input. Thissignal isidle low.
TAZ 53 L13 TO - Transmit Channel A Zero. Thisis the Manchester-
encoded complementary output to be connected to the
Channel A bus transmitter input. Thissignal isidle low.
TBO 56 M15 TO - Transmit Channel B One. Thisisthe Manchester-
encoded true output to be connected to the Channel B bus
transmitter input. Thissignal isidle low.
TBZ 57 K13 TO -- Transmit Channel B Zero. Thisis the Manchester-
encoded complementary output to be connected to the
Channel B bus transmitter input. Thissignal isidle low.
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DMA SIGNALS

PIN NUMBER

FIP

PGA

TYPE

ACTIVE

DESCRIPTION

72

F14

TTO

ZL

DMA Request. TheBCRTM Pissuesthissignal when access
toRAM isrequired. It goesinactiveafter receivingaDMAG
signal.

73

F13

Tl

AL

DMA Grant. Thisinput to the BCRTMP allows the
BCRMTPto access RAM. It isrecognized 45ns before
therising edge of MCLKD2.

DMAGO

78

E13

TTO

AL

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

DMACK

75

D15

TO

ZL

DMA Acknowledge. The BCRTMP asserts this signal to
confirmreceipt of DMAG, it stayslow until memory access
is complete.

BURST

7

D14

TO

AH

Burst (DMA Cycle). Thisindicates that the current
DMA cycletransfers at least two words; worst-caseisfive
words plus a“dummy” word.

76

C15

TO

AL

Three-State Control. This signal indicates when the
BCRTMPis actually accessing memory. The host
subsystem'’s address and data lines must be in the high-
impedance statewhen thesignalisactive. Thissignal assists
inplacing theexternal dataand addressbuffersintothehigh-
impedance state.
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MODE SELECT INPUTS

NAME

PIN NUMBER

FIP

PGA

TYPE

ACTIVE

DESCRIPTION

MD7

23

R4

TUI

Mode 7. Thisinput selects between two Remote
Terminal Time Out (RTO) options. When thissignal is
high, theselected RTO is 16us. When thissignal islow,
the selected RTO is 32s.

MD6

22

TUI

Mode 6. This input selects whether mode codes with
data are allowed in the selected 1553 protocol. When
thissignal is high, the protocol does allow mode codes
with data. When thissignal islow, the protocol does not
allow mode codes with data.

MD5

21

R3

TUI

Mode 5. This input selects the message error handling
technique. When this signal is high, the message error
handling technique is as defined in MIL-STD-1553B.
When the signal is low, the message error handling
technique is as defined in MACAIR A3818.

MD4

20

N5

TUI

Mode 4. This input selects between MIL-STD-1553A

and MIL-STD-1553B status word protocol. When this
signal is high, the selected status word protocol isthe

“B” option. When thissignal islow, the selected status
word protocol isthe “A” option.

MD3

19

P4

TUI

Mode 3. Thisinput selects between MIL-STD-1553A
and MIL-STD-1553B mode code protocol. When this
signal is high, the selected mode code protocol isthe
“B” option. When thissignal is low, the selected mode
code protocol isthe“A” option.

MD2

18

TUI

Mode 2. This input selects between MIL-STD-1553A
and MIL-STD-1553B RT Response Time protocol.
When this signd is high, the selected response time
protocol isthe“B” option. Thissignal islow, the
selected response time protocol isthe “A” option.

MD1

17

TUI

Mode1l. Thisinput sel ectswhether broadcastisallowed.
When thissignal is high, broadcast is allowed. When
thissignal islow, broadcast isnot allowed. When MD1
islow, RT address 11111 is treated like RT addresses
00000-11110.

MDO

16

N3

TUI

Mode 0. This input selects the legalization method.
When thissignal is high, the DMA method of
legalization is used. When thissignal is low, the
legalization busis used.
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MODE OUTPUTS

PIN NUMBER
NAME Flp PGA TYPE ACTIVE DESCRIPTION
MDO06 14 P1 TTO - Mode 6 Out. This output signal reflects the internal
state of Mode 6 (MD6).
MDO5 13 N2 TTO - Mode 5 Out. This output signal reflects the internal
state of Mode 5 (MD5).
MDO4 12 L3 TTO - Mode 4 Out. This output signal reflects the internal
state of Mode 4 (MD4).
MDO3 1 M2 TTO - Mode 3 Out. This output signal reflects the internal
state of Mode 3 (MD3).
MDO2 10 N1 TTO - Mode 2 Out. This output signal reflects the internal
state of Mode 2 (MD2).
MDO1 9 M1 TTO - Mode 1 Out. This output signal reflects the internal
state of Mode 1 (MD1).
MDO00 8 L1 TTO - Mode 0 Out. This output signal reflects the internal
state of Mode 0 (MDO).
FORCED BUSY SIGNAL
PIN NUMBER
NAME =i SGA TYPE | ACTIVE DESCRIPTION
FBUSY 79 Ci4 TUI AL Forced Busy. Thissignal places the RT in amode
whereit will automatically respond to a command
with the Busy bit set in the RT statusword. No DMA
memory bus accesses are necessary, and the memory
buses remain in the high-impedance state until the
busy mode is exited. If the RT isinvolved in a 1553
message transaction then entry into the busy stateis
held off until completion of the last DM S associated
with that message. Upon entry into the busy state, the
BCRTMP asserts the BUSYACK signal.
BUSYACK 80 N2 TTO -- Busy Acknowledge. This signa indicates that the
BCRTMP has entered the Forced Busy state.
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WRAP-AROUND TEST SIGNALS

PIN NUMBER
NAME P PGA TYPE ACTIVE DESCRIPTION

WRAPEN 6 K2 TUI AL Wrap-Around Enable. When this signal islow, thE
continuous wrap-around feature is enabled.

WRAPF 5 J2 TO AH Wrap Fail. When high, this pin indicates that the
continuous wrap-around circuitry has detected a
failure.

ALTWRAP 4 K1 TUI AL Alternate Wrap-Around. This signal, when used in
conjunction with WRAPEN, placesthe BCRTMPin
aspecia systemdiagnosticmode, wherethetwo1553
buses are connected by a stub, and commands
transmitted over one bus are received through the
continuous wrap circuitry on the other bus. This
permits off-line testing of both channels and the
associated 1553 interface components.

LEGALIZATION BUS
PIN NUMBER
NAME P PGA TYPE ACTIVE DESCRIPTION

LGL10 121 E2 TTO - Legalization bus bit 10. The Legalization bus bits 0-
10 reflect bittimes19-9of thecurrentcommand(i.e.,
LGL10= Current Command bittime9and LGLO=
Current Command bit time19. Thisbusis used to
determinewhether or not thecommandislegal. This
buscan alsobeusedto selectively determineif auto-
execution of a particular mode code is allowed.

LGL9 120 Cl TTO -- Legalization bus bit 9

LGL8 119 E3 TTO -- Legalization bus bit 8

LGL7 118 D2 TTO -- Legalization bus bit 7

LGL6 117 c2 11O - Legalization bus bit 6

LGL5 116 B2 TTO -- Legalization bus bit 5

LGL4 115 C3 TTO -- L egalization bushit 4. Whenthe MACAIRA 3818
method of error loggingissel ected, Legalizationbus
bits 4-0 reflect the word count for the defective
data word.

LGL3 114 c4 TTO - Legalization bus bit 3

LGL2 113 A2 TTO - Legalization bus bit 2

LGL1 112 B3 TTO - Legalization bus bit 1

LG10 111 C5 TTO - Legalization bus bit 0
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LEGALIZATION SIGNALS

NAME

PIN NUMBER

F/P

PGA

TYPE

ACTIVE

DESCRIPTION

BRDCAST

122

D'

TTO

AH

Broadcast. When high, this pin indicates that the
current command is a broadcast command.

MC

123

F3

TTO

AH

Mode Code. When high, this pin indicates that the
current command is a mode command.

LGLEN

127

F1

TTO

AL

Legalization BusEnable. Whenlow, thispinenables
the user-supplied legalization logic (if the
Legalization bus is used).

LGLCMD

124

F2

TUI

AH

Legal Command. A highonthisinputsignal indicates
to the BCRTMP that the current command islegal.

m|
By
Pyl

125

G2

TO

AL

Error. When low, this pin indicates that a data word
parity error or aManchester error occurred in the
current command. When this signal is asserted, the
Legalization bus bits 4-0 contain the word count for
the defective data word.

DOMC

126

G3

TUI

AH

Do Mode Code. When high, thissignal enablesthe
automatic execution of mode codes. Whenlow, this
signal disables auto-execution.

CLOCK SIGNALS

NAME

PIN NUMBER

F/P

PGA

TYPE

ACTIVE

DESCRIPTION

CLK

3

J

TI

Clock. The 12MHz input clock requires a 50%

+ 10% duty cycle with an accuracy of + 0.01%. The
accuracy isrequired in order to meet the Manchester
encoding/decoding requirements of MIL-STD-1553.

MCLK

58

K14

TI

Memory Clock. Thisistheinput clock frequency the
BCRTMP uses for memory accesses. The memory cycle
timeisegual to two MCLK cycles. Therefore, RAM
access time is dependent upon the chosen MCLK
frequency (6MHz minimum, 12MHz maximum). Please
seetheBCRTMPDMA timing diagramsinthisdatasheet.

MCLKD2

74

E15

TO

Memory Clock Divided by Two. This signal isthe
Memory Clock input divided by two. It assiststhe
host subsystem in synchronizing DMA events.
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POWERAND GROUND

NAME E,';,\‘ ML BE(?A TYPE | ACTIVE DESCRIPTION
Vbb 132 H3 PWR - +5V

Vop 34 N9 PWR - +5V

Vb 67 G13 PWR - +5V

Vbp 100 c7 PWR - +5V

Vss 1 B GND - Ground

Vss 33 N8 GND - Ground

Vss 66 H13 GND - Ground

Vss 99 cs GND - Ground
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3.0 INTERNAL REGISTERS otherwise. Functions and parameters are used in both RT

and BC modes except where indicated. Registers are

The BCRTMP'sinternal registers (see table 1 on pages 24- addressed by the binary equivalent of their decimal number.
25) enable the CPU to control the actions of the BCRTMP For example, Register 1 is addressed as 0001B. Register
whilemaintaininglow DMA overhead by theBCRTMP.All usage is defined as follows:

functionsareactivehighandignored when low unlessstated

#0 Control Register

Bit
Number

BITs15-13
BIT 12

BIT 11

BIT 10

BIT9

BIT8

BIT7

BITs6-5
BIT 4

BIT 3
BIT 2

BIT1
BITO

Description

Reserved.

(BC,RT) MD7 (Mode 7). Remote Terminal Time-Out Option Select. When high, this bit selects a Remote
Terminal Time-Out that is nominally 32us. When low, this bit selects a Remote Terminal Time-Out that is
nominally 16ps.

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 busA, 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 bits 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 36).

(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 bitissetinthe 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
BCRTMP to receive avalid command. RT operation does not start until a valid command is received. When
using this function:

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

Bit

Number Description

BIT 15 TEST. This bit reflects the inverse of the TEST output. It changes state simultaneously with theTEST output.

BIT 14 (RT) Remote Terminal Active. Indicatesthat the BCRTMP, in the Remote Terminal mode, ispresently servicing
acommand. This bit reflects the inverse of the COMSTR pin.

BIT 13 (RT) Dynamic Bus Control Acceptance. This hit reflects the state of the Dynamic Bus Control Acceptancebit
in the RT status word (see Register 10 on page 20).

BIT 12 (RT) Terminal Flag bit is set in RT status word. See also section 8.2.8.10.

BIT 11 (RT) Service Request bit is set in RT status word. See also section 8.2.8.4.

BIT 10 (RT) Busy bit isset in RT status word. See also section 8.2.8.7.

BIT9 BIT isin progress.

BIT 8 Reset isin progress. This bit indicates that either awrite to Register 12 has just occurred or the BCRTMPhas
just received a Reset Remote Terminal (#01000) Mode Code. This bit remains set less than 1ms.

BIT7 BC/(RT) Mode. Indicates the current mode of operation. A reset operation must be performed when changing
between BC and RT modes.

BIT6 Channel A/B. Indicates either the channel presently in use or the last channel used.

BIT5 Subsystem Fail Indicator. Indicates receiving a subsystem fail signal from the host subsystem on the
SSY SF input.

BITs4-1 Reserved.

BITO (BC) Corgmand Block Executionisin progress. (RT) Remote Terminal isin operation. This bit reflectsbit 0 of
Register 0.

#2 Current Command Block Register (BC)/Remote Terminal Descriptor Space Address Register (RT)

(BC) Thisregister containsthe address of the head pointer of the Command Block being executed. Accessing anew Command
Block updatesiit.

(RT) The host CPU initializes thisregister to indicate the starting location of the RT Descriptor Space. The host must allocate
320 sequential locations following this starting address. For proper operation, this location must start on an | x 512 decimal
address boundary, where | is an integer multiple.

#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 BCRTMP
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 38).

#4 BIT (Built-In-Test) Word Register

The BCRTMP usesthe contents of this register when it respondsto the Transmit BIT Word Mode Code (#10011). In addition,
the BCRTMP writes to 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) toindicateaBI T failure. If the BIT Word needsto 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 aBIT failure. Also note that during normal RT operation, bits 10 through 13 of this register
indicate specific types of message errors, as shown below.

Bit

Number Description

BIT 15 Channel B failure.

BIT 14 Channel A failure.

BIT 13 Word Count Error.

BIT 12 Parity Error.

BIT 11 Manchester Error.

BIT 10 Remote Terminal Time-Out.

BITs9-0 BIT Word. Theleast significant ten bits of the BIT Word are user programmable.
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#5 Current Command Register (Read Only)

In the RT, this register contains the command currently being processed. When not processing acommand, the BCRTMP stores
the last command/status word transmitted on the 1553 bus in this register. Thisregister is updated only when bit 0 of Register O
is set. In the BC mode, this register contains the most current command sent out on the 1553 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 BCRTMP updates this register with the address of the next entry in the list. (See page 46-47.)

#7 High-Priority Interrupt Enable Register (Read/Write)

Setting the bitsin this register causes a High-Priority Interrupt when the enabled event occurs. If enabled in Register 14, setting
these bits also determines which events trigger the Stop Enable feature. 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 bits. The BCRTMP also
provides a Standard Priority Interrupt Scheme that does not require host intervention. If High-Priority Interrupt serviceis not
possible in agiven application, it is advisable to use the Standard Priority features.

Bit

Number Description

BITs 15-9 Reserved.

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

BIT7 (BC) lllogica Command Error Enable. This bit enables a High-Priority Interrupt to be asserted upon the
occurrence of an Illogical Command. Illogical commands include incorrectly formatted RT-RT Command
Blocks.

BIT6 (RT) Dynamic Bus Control Mode Code Interrupt Enable. When set, an interrupt is asserted when the Dynamic
Bus Control Mode Code is received, provided the T/R bitis“1,” the command is legal, and DOMC is active.

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 theinternal BIT routine.

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

BIT 2 (BC) End of Command Block List Enable (see Command Block Control Word, page 38.) Thisinterrupt 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 BCRTMP remainsin the HALTED state (appearing to be “locked
up”), even if it receives a valid message. ThisHigh-Priority Interrupt schemeisnecessary in order to maintain the
BCRT MP's state of operation so that the host CPU has thisinformation 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 the user wants the Stop Enable feature activated for Standard Interrupts, this bit must be set. If low,
only the STDINTL pin is asserted when a Standard Interrupt occurs.
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#8 High-Priority Interrupt Status/Reset Register
When aHigh-Priority Interrupt is asserted, this register indicates the event that caused it. To clear the interrupt signal and reset
thebit, writea“ 1" totheappropriatebit. Seethe corresponding bit definitionsof Register 7, High-Priority I nterrupt Enable Register.

Bit
Number
BITs15-9
BIT 8
BIT7
BIT 6
BIT5
BIT 4
BIT 3
BIT 2
BIT1
BITO

Description

Reserved.

Data Overrun.

Illogical Command.

Dynamic Bus Control Accepted.
Subsystem Fail.

End of BIT.

BIT Word Fall.

End of Command Block.
Message Error.

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

#9 Standard Interrupt Enable Register
Thisregister enables Standard Interrupt logging for any of thefollowing enabled events (Standard I nterrupt logging can al so occur
for events enabled in the BC Command Block or RT Subaddress/Mode Code Descriptor):

Bit
Number

BITs 15-6
BITS

BIT 4

BIT3

BIT 2
BIT1
BITO

Description

Reserved.

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

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

(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.

(BC) Retry Fail. This bit enables an interrupt indicating that all the programmed number of retries have failed.
(BC, RT) Message Error Event. This bit enables a standard interrupt for message errors.

(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 BCRTMP Mode Selection from changing. Note that M D4 also control s the effect of BITs9-15 on status
word generation. See section 8.2.8.

Bit

Number Description

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

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

BIT 13 (RT) Subsystem Fail. Setting this bit setsthe RT status word Subsystem Flag bit. In the RT mode,theSubsystem
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 BCRTMP receives the Dynamic Bus Control Mode Code from thecurrently active Bus
Controller. Host intervention is required for the BCRTMP to take over as the active Bus Controller.

BIT 11 (RT) Terminal Flag. Setting this bit sets the RT status word Terminal Flag bit; the Terminal Flag bit in the RT
statusword isalso 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 datatransfersto the
subsystem. (See Forced Busy Mode, section 8.2.4.)

BIT 8 BC/RT Mode Select. This hit'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 bitis
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. This bit is read-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. Thisis an 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). Thisreflects the RTA4-0 inputs at Master Reset. Modify the

Remote Terminal Address by writing to these hits.

#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

100us. Verify using the BIT-in-Progress bit in the Status Register. If the BCRTMP is online (Bit O of Register 1ishigh), a
programmed reset (write to Register 12) must precede a write to this register to initiate the internal BIT.

The BCRTMP s self-test performsan internal wrap-around test between its Manchester encoder and itstwo Manchester decoders.
If the BCRTMP detects afailure on either the primary or the secondary channel, it flags this failure 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 BCRTMP 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’s address location initiates a reset sequence of the encoder/decoder and protocol
sections of the BCRTMP which lastsless than 1us. 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 thisregister’s address|ocation resets the RT Time Tag timer to zero. The BCRTMP’'s Remote
Terminal Timer time-tags message transactions. Thetime tag is generated from afree-running eight-bit timer of 64usresolution.
Thistimer can be reset to zero simply by writing to Register 13. When the timer isreset, it immediately starts running.
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#14 Activity Status/Operational Mode Register

Bit
Number

BITs15-14
BIT 13

BIT 12

BIT 11

BIT 10

BIT9
BIT8

BIT7

BIT 6

BIT S

BIT 4

BIT 3

BIT 2

BIT1

BITO

Description

Reserved.

Ignore T/R bit in Mode Command. When high, this bit causes the BCRTMP to ignore the value of the T/R bit in
1553 Mode Commands 0-15 (mode codes without data) and prevents automatic execution of modes 18-19. This
feature is used in conjunction with Operational Mode 6 (input pin MD6).

Stop Enable. When the BCRTMP isin the RT mode, this bit enables a feature that places the BCRTMP into the
Forced Busy Mode when an interrupt (either Standard or High-Priority) occurs. When the BCRTMP enters the
Forced Busy Mode, the device responds with the Busy bitset in the 1553 status word any time avalid 1553
command is received. When the interrupt iscleared, the BCRTMP exits the Forced Busy Mode.

For BC operation, setting the Stop Enable bit causes the BCRTMP to halt Command Block execution when an
enabled interrupt (either Standard or High-Priority) occurs. Command Block execution resumes when the user
clearsthe interrupt by writing a“1” to the appropriate bit in Register 8.

BusB Active. Thisbit goeshigh whenthe BCRTMP, acting asaRemote Terminal, receivesavalid 1553 command
on the secondary bus.

BusA Active. Thisbit goes high when the BCRTMP, acting asaRemote Terminal, receivesavalid 1553 command
on the primary bus.

WRAPF Wrap-Around Test Fail. This bit reflects the state of the WRAPF output signal.

ALTWRAP Alternate Channel Wrap-Around Test Enable. After Master Reset, this bit reflects the complement of
the state of the ALTWRAP input signal. Thisbit can be software-modified if the LOCK pinislow. Thus, to enable
the ALTWRAP feature, write a one to this bit location.

WRAPEN Wrap-Around Test Enable. After Master Reset, this bit reflects the complement of the state of the
WRAPEN input signal. This bit can be software-modified if the LOCK pin islow. Thus, to enabletheWRAPEN
feature, write a one to this bit location.

MD6 Operational Mode 6. After Master Reset, this bit reflects the state of the corresponding input pin (MD6).
See section 8.1.7 for asummary of Operational Mode 6. Thisbit can be software-modified if the LOCK pinislow.

MDS5 Operational Mode 5. After Master Reset, this bit reflects the state of the corresponding input pin (MD5).
See section 8.1.6 for asummary of Operational Mode 5. This bit canbe software-modified if the LOCK pin
islow.

MD4 Operational Mode 4. After Master Reset, this bit reflects the state of the corresponding input pin (MD4).
See section 8.1.5 for asummary of Operational Mode 4. This bit canbe software-modified if the LOCK pin
islow.

MD3 Operational Mode 3. After Master Reset, this bit reflects the state of the corresponding input pin (MD3).
See section 8.1.4 for a summary of Operational Mode 3. This bit canbe software-modified if the LOCK pin
islow.

MD?2 Operational Mode 2. After Master Reset, this bit reflects the state of the corresponding input pin (MD2).
See section 8.1.3 for asummary of Operational Mode 2. Thisbit can be software-modified if the LOCK pinislow.

MD1 Operational Mode 1. After Master Reset, this bit reflects the state of the corresponding input pin (MD1).
See section 8.1.2 for asummary of Operational Mode . Thisbit can be software-modified if the LOCK pinislow.

MDO Operational Mode 0. After Master Reset, this bit reflects the state of the corresponding input pin (MDO).
See section 8.1.1 for asummary of Operational Mode 0. This bit canbe software-modified if the LOCK pin
islow.
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#15 Programmable Status/L ast StatusWord Register (RT)

Thisregister provides control of and accessto the RT Status Word. Bits 15-12 (read/write) allow for special operations on some
or all of the Status Word bits. Writing to bit 11 places the BCRTMP into the Forced Busy mode. Reading this bit will verify that
the BCRTMP has entered the Forced Busy mode (see section 8.2.4). Writing to the remaining bits (bits 10-0) of this register
alows control of the RT Status Word (see section 8.2.8). When reading from this register, bits 10-0 indicate the last Status Word

sent by the BCRTMP.

Bit

Number Description

BIT 15 Immediate Clear Mode Enable. When set, thisbit will causetheBCRTMPto automatically clear all programmable

BIT 14

BIT 13

BIT 12

BIT 11
BIT 10
BIT9
BIT 8
BIT7
BIT 6
BITS
BIT 4
BIT3
BIT 2
BIT1
BITO

status bits (bits 10-0 of thisregister and bits 15-9 of Register 10) after the BCRTMPtransmitsthe RT StatusWord.
When this bit is set, the first Status Word sent outcontains the Status Word created from the programmabl e status
bitsin this register, Register 10, and from internally generated conditions (see section 8.2.8). After Status Word
transmission, the BCRTMP clears bits 10-0 of thisregister and bits 15-9 of Register 10. Thereisone exception to
this automatic status bit clearing. When the next command received isthe Transmit Status Word or Transmit L ast
Command mode code, the BCRTMP will respond with the appropriate Status Word from the previous valid
command. This feature applies to al operational modes. Note that inhibition of the Terminal Flag bit (receipt of
Mode Code 6) is also cleared by this bit.

Automatic Terminal Flag Bit Enable, Option 1. When set, this bit will cause the Terminal Flag to be automatically
set when any of the Status Word field bits are set (Status Word bit times 9 through 18).

Automatic Terminal Flag Bit Enable, Option 2. When set, thisbit will causethe Terminal Flag to be automatically
set when the Busy or Subsystem Flag Status Word bits are set. If both bits 14 and 13 of this register are set,
neither option is selected, and the Busy bit will not be set by the Forced Busy mode. These automatic Terminal
Flag bit options apply for al operational modes.

Automatic Data Ready. This bit, when set, causes the BCRTMP to place the complement of the Busy Bit in the
Data Ready Bit (bit 8). Therefore, when the BCRTMP transmits the Status Word, bit 8 = NOT bit 3.

Forced Busy.

ME Message Error (Bit Time 9)/Last Status Word Message Error Bit.
PSBT10 Programmable Status Bit Time 10/Last Status Word Bit Time 10.
PSBT11 Programmable Status Bit Time 11/Last Status Word Bit Time 11.
PSBT12 Programmable Status Bit Time 12/Last Status Word Bit Time 12.
PSBT13 Programmable Status Bit Time 13/Last Status Word Bit Time 13.
PSBT14 Programmable Status Bit Time 14/Last Status Word Bit Time 14.
PSBT15 Programmable Status Bit Time 15/Last Status Word Bit Time 15.
PSBT16 Programmable Status Bit Time 16/Last Status Word Bit Time 16.
PSBT17 Programmable Status Bit Time 17/Last Status Word Bit Time 17.
PSBT18 Programmable Status Bit Time 18/Last Status Word Bit Time 18.
TF Terminal Flag (Bit Time 19)/Last Status Word Termina Flag Bit.

BCRTMP-23



#0

#1

#2

#3

#4

#5

#6

#7

BC/RT CONTROL REGISTER

15 14 13 12 1 10 9 8
| unusep | unusep | unusep | rto | extovr | Berr | Rrrvare | Buseen |
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
| test | rmact | ovnBus |rTFiac | sro | Busy | et | Reser |
7 6 5 4 3 2 1 0
| Bort | Busae | ssraL | unusep | unusep | unusep | unusep | cwmekes |

(BC) CURRENT COMMAND BLOCK REGISTER
(RT) REMOTE TERMINAL DESCRIPTOR SPACE ADDRESS REGISTER

15 14 13 12 11 10 9 8
| a5 | ma | Az | a2 | Aann | a0 | A | s |
7 6 5 4 3 2 1 0
| a7 | A | as | aa | a3 | A2 | a1 | a0 |
POLLING COMPARE REGISTER
15 14 13 12 11 10 9 8
Il x | x | x | x | x | wvscerr| swaetio]| swetii]
7 6 5 4 3 2 1 0
| swetiz | swetiz | swetia | swetis | swetis | swetiz | sweris | T |
BIT WORD REGISTER
15 14 13 12 11 10 9 8
| cHeraiL | craraiL | wcerr | Parerr | manerr| Rt | be | ps |
7 6 5 4 3 2 1 0
| oz | o6 | o5 | pa | o3 | D2 | D2 | DO |

CURRENT COMMAND REGISTER

15 14 13 12 11 10 9 8

| obis | pia | b3 | b2 | b | oo [ pe | pbs |
7 6 5 4 3 2 1 0

| oz | o6 | s | pa | o3 | b2 | o1 | po |

INTERRUPT LOG LIST POINTER REGISTER

15 14 13 12 11 10 9 8

| a5 | aa | a3 | a2 | Az | a0 | me | a8 |
7 6 5 4 3 2 1 0

| a7 | as | as | aa | a3 | a2 | a1 | a0 |

BCRTMP HIGH-PRIORITYINTERRUPT ENABLE REGISTER

15 14 13 12 1 10 9 8

| unusep | unusep | unusep | unusep | unusep | unusep | unusep | patovr |
7 6 5 4 3 2 1 0

| ieemvp | ovynsus | ssrail | enoer | mitra | eor | mscerr | stonT |

Table 1. BCRTMP Registers
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#8

#9

#10

#11

#12

#13

#14

#15

BCRTMP HIGH-PRIORITYINTERRUPT 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
| wemp | ovneus | sseai | enoeir Ieitrai | Eor | mscerr | stoinT |
STANDARD INTERRUPT ENABLE REGISTER
15 14 13 12 11 10 9 8
| unusep | unusep | unusep | unusep | unusep | unusep | unusep | unusep |
7 6 5 4 3 2 1 0
| unusep | unusep | ieemp | iemp  frowmten |RrryFail | wmscerr | cmpeLk |
REMOTE TERMINAL ADDRESS REGISTER
15 14 13 12 1 10 9 8
| wstR | Busy2 | ssriac | pec | rrriac | sro | Busvi | BorT |
7 6 5 4 3 2 1 0
| tock | Parerr | r1aPAR | RTA4 | Rz | RrRma2z | RrRma1 | Rmo |
BUILT-IN-TEST START REGISTER
15 14 13 12 1 10 9 8
L x [ x | x | x 1 [ [ x [ x ]
7 6 5 4 3 2 1 0
I x | x | x | x 1 | [ x 1T x ]
PROGRAMMED RESET REGISTER
15 14 13 12 1 10 9 8
L x [ x | x | x 1 [ [ x [ x ]
7 6 5 4 3 2 1 0
L x [ x | x | x 1 [ [ x [ x ]
REMOTE TERMINAL TIMER RESET REGISTER
15 14 13 12 1 10 9 8
L x [ x | x | x 1 [ [ x [ x ]
7 6 5 4 3 2 1 0
Lx [ x | x | x 1 [ [ x [ x ]
ACTIVITY STATUS/OPERATIONAL MODE REGISTER
15 14 13 12 11 10 9 8
| unusep | unusep | iGNorTR | stPEN | BAacT | aact | wrapr | ALtwrap |
7 6 5 4 3 2 1 0
| wreen | wmoe | wmps | wmpa | wmps | wmp2 | wmoi | wpo |
PROGRAMMABLE STATUS REGISTER
15 14 13 12 1 10 9 8
| mvcir | TFropTs | TFopT2 | Pss=ne | FBUSY | wme | psBrio | pseTii |
7 6 5 4 3 2 1 0
| pseTi2 | pseT13 | pseT14 | PseTis | pseTis | pseTiz | pseris | TF |
X =DON'T CARE

Table 1. BCRTMP Registers (continued from page 24)
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4.0 SYSTEM OVERVIEW

The BCRTMP can be configured for avariety of processor
and memory environments. The host processor and the
BCRTMP communicate via a flexible, programmable
interrupt structure, internal registers, and a user-definable
shared memory area. The shared memory area (up to 64K)
is completely user-programmable and communicates
BCRTMP control information -- message data, and status/
error information.

Built-in memory management functions designed
specifically for MIL-STD-1553 applications aid processor
off-loading. The host needsonly to establish the parameters
withinmemory sotheBCRTM P can accessthisinformation
asrequired. For example, inthe RT mode, theBCRTMPcan
store data associated with individual subaddresses
anywherewithinits 64K address space. The BCRTMPthen
can automatically buffer up to 128 incoming messages of
the same subaddress, thuspreventing the previousmessages
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 frequency to meet system memory access time
requirements controls the memory access rate. The
completion of auser-defined task or theoccurrenceof auser-
selected event isindicated by using the extensive set of
interrupts provided.

In the BC mode, the BCRTMP can process multiple
messages, assist in scheduling message lists, and provide
host-programmable functions such as auto retry. The
BCRTMP isincorporated in systems with a variety of
interrupt latenciesby usingthelnterrupt History List feature
(see Exception Handling and Interrupt Logging, page 46).

RAM
CPU MEMORY
CONTROL SIGNALS
— BCRTMP —
RRD[_ __ _ _ | RD
RWR| WR
MEMCSO| _ _ _ _ _ _ MEMCSI

Figure 3a. Pseudo-Dual-Port RAM
Control Signals

Thelnterrupt History List sequentially storesthe eventsthat
caused theinterrupt in memory without losing information
if ahost processor does not respond immediately to

an interrupt.

5.0 SYSTEM INTERFACE

51 DMA Transfers

TheBCRTMPinitiatesDMA transferswhenever it executes
command blocks (BC mode) or services commands (RT
mode). DMAR nitiatesthetransfer and isterminated by the
inactiveedgeof DMACK. TheAddressEnable(AEN) input
enables the BCRTMP to output an address onto the
Address bus.

The BCRTMP requests transfer cycles by asserting the
DMAR output, and initiates them when aDMAG input is
received. A DMACK output indicatesthat theBCRTMPhas
control of the Data and Address buses. The TSCTL output
is asserted when the BCRTMP is actually asserting the
Address and Data buses.

To support using multiple bus mastersin a system, the
BCRTMP outputsthe DMAGO signa that resultsfrom the
DMAG signal passing through the chip when aBCRTMP
bus request was not generated (DMAR inactive). You can
use DMAGO in daisy-chained multimaster systems.

5.2 Hardware Interface

The BCRTMP provides a simple subsystem interface and
facilitates DMA arbitration. The user can configure the
BCRTMP to operate in a variety of memory-processor
environments including 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 BCRTMP sAddressand Databuses connect directly to
RAM, with buffers isolating the BCRTMP's buses from
those of the host CPU (figures 3a and 3b). The CPU’s
memory control signals (RD, WR, and MEMCSI) pass
through the BCRTMP and connect to memory as RRD,
RWR, and MEMCSO.

Sandard DMA Configuration

The BCRTMP' s and CPU’s data, address, and control
signals are connected to each other as shown in figures 3c
and 3d. TheRWR, RRD, and MEMCSO are activated after
DMAG is asserted.
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In either case, the BCRTMP’ s Address and Data buses
remain in a high-impedance state unless the CS and RD
signals are active, indicating a host register access; or
TSCTL isasserted, indicating a memory access by the
BCRTMP. CPU attempts to access BCRTMP registers are

Thedesigner canuse TSCTL toindicatewhentheBCRTMP
isaccessingmemory. AEN isalsoavailable(useisoptional),
giving the CPU control over the BCRTMP's Address bus.
A DMA Burst (BURST) signal indicates multiple

DMA accesses.

ignored during BCRTMP memory access. Inhibit DMA
transfersby using the Busy functioninthe Remote Terminal
Address Register while operating in the Remote

Terminal mode.

16 DATA BUFFERS

HOST

RAM CPU

% 1
16 ADDRESS | | D‘
g

CONTROL/ARBITRATION /[\

DUAL REDUNDANT

/l\ CONTROL >L BCRTMP

TRANSMITTER
TIMEOUT

DUAL
TRANSCEIVER

XFEMR | | XFMR

1553 BUS

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

K ADDRESS BUS >|DMA DMAG DMAC
CPU BCRTMP
< DATA BUS
U U RRD RWR MEMCSO
OE
SHARED L
MEMORY WE
AREA
CS

Figure 3c. DMA Signals
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RAM

N
DATA D
|1 S
<__ADDRESS D
BCRTMP CPU
CONTROL
MEMOR BUFFER
1 1 ARBITRATION
DUAL
TRANSCEIVER
XFMR | | XFMR
BUS A
1553 BUS
BUS B
Figure 3d. CPU/BCRTMP Interface -- DMA Configuration
Register Access 5.5 Legalization Bus

Registers 0 through 15 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.

5.4 RAM Interface

The BCRTMP'sRRD, RWR, and MEMCSO signals serve
as read and write controls during BCRTMP memory
accesses. The host subsystem signals RD, WR, and

MEM CSI propagatethroughtheBCRTM Pto becomeRRD,
RWR, and MEMCSO outputs to support a pseudo-dual-
port. During BCRTMP-RAM data transfers, the host
subsystem’smemory signalsareignored until theBCRTMP
accessis complete.

In the RT mode, when the UT1553 BCRTMP receives a
command on the 1553 bus, it must determine whether that
command islegal. The BCRTM P providestwo methodsfor
the designer to accomplish this task. With the first method,
called DMA Legalization, the BCRTMP automatically
accesses a specific Descriptor Block when it receives a
command to a given subaddress (or mode code). This
Descriptor Block (see figure 4a) contains information that
the BCRTMP uses to determineif the command islegal or
illegal. With the second method, called Bus Legalization,
the 1553 Command Word, minusthe RT Address, isrouted
to the Legalization bus outputs of the BCRTMP (seefigure
4b). The BCRTMP usesthisinformation, for example, asa
PROM address. The single-bit output from the PROM then
feedstheLGLCMD input signal of theBCRTMP (seefigure
4c). If the command is legal, the PROM output is high; if
thecommand isillegal, the PROM output islow. Figure 31
shows the required timing for the BCRTMP

Legalization bus.
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The Descriptor Pointer Register (Registe| B C RTM P
2) combined with the Command Word
generates the address of the Control
Word for the Descriptor Block fetch. The] \?MQ L%fnhmg:“;rgi%cvgﬁ/rg;
Control Word contains Legalization '
information.
® | Control Word u RA M

' Message Status Pointer | First Receive Subaddress
! Data List Pointer Descriptor Block
' Unused ]
[T R - @ | Control Word
' Message Status Pointer | Second Receive Subaddress
: Data List Pointer Descriptor Bloc
' Unused -
. ®
. ®
L . —
C - | Control Word

Message Status Pointer | Last Mode Code

Data List Pointer Descriptor Block

Unused

Figure4a. BCRTMP Descriptor Block L egalization
BT TIVE 1553 Command Word

1 2 3 4 9 10 11 12 13 14 15 16 17 18 19 20

COMMAND
I—»I SYNC |15|l4|13|12|11 10|9|8|7|6|5|4|3|2|1|0|P|
L 1 1L 1L ]

1 1 1
RT ADDRESS TR SUBADDRESS/ WORD COUNT
MODE OR MODE CODE

1 1 1
LU} LA

TI_"HH_T'\N\N\N N

COMBINATIONAL
LOGIC

\
YYYYYVYYYYY I

COMBINATIONAL >
LOGIC

Figure4b. BCRTMP Legalization Bus

LGLO
LGL1
LGL2
LGL3
LGL4
LGL5
LGL6
LGL7
LGL8
LGL9
LGL10

MC

BRDCAST
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ITOPTIONAL FOR A3818 MESSAGE

IERROR LOGGING
1

1
1
1
1 FIFO 1 BCRTMP
! 1
1 __|DATA 1
+— OUT |
1
SHIFT !
1y
»{ OuUT 1
SHIFT |, =5
: N o ‘ ERR
1
1 DATA .
1 IN TGLO-LGLA .
S N —
y
5 4
LEGALIZATION
BUS
LEGALIZATION
PROM
o« LGLEN
1 LcLcMD
' |
5 /]
ADDRESS
MICROPROCESSOR DECODER
| Il
ADDRESS BUS
DATA BUS

RAM

Figure4c. BCRTMP Bus L egalization Example

Tofacilitateon-board programming of the5-volt EEPROMs
onthehost board, the BCRTM P placesthe L egalization bus
into the high-impedance state when the user asserts the
MRST signal.

5.6 Transmitter/Receiver |nterface

The BCRTMP's Manchester || 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.

The BCRTMP also provides TIMRONA and TIMRONB
signal outputs and an active channel output indicator
(CHA/B) toassistinmeetingtheMIL-STD-1553B fail-safe
timer requirements (see figure 5).

BCRTMP

TIMRONA

CHANNEL A| CHANNEL B

TIMRONB
CHA/B

=

TXINHA

CHANNEL A CHANNEL B

DUAL
TRANSCEIVER

TXINHB

Figure5. Dual-Channel Transceiver
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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 6) 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 (seefigure 7.)
These words indicate how to perform the data transfers
associated with the designated subaddress.

m RECEIVE | SUBADDRESS #1

- STARTING ADDRESS RECEIVE | SUBADDRESS #2
INITIALIZED BY CPU

INTHE RT DESCRIPTOR :
SPACE REGISTER [

RECEIVE | SUBADDRESS #31

UNUSED

TRANSMIT | SUBADDRESS #1

TRANSMIT | SUBADDRESS #2

[ 3

[ 3

[

TRANSMIT SUBADDRESS #31
UNUSED

MODE CODE
#S0& 16
MODE CODE
#S1&17

L)
MODE CODE
#S15& 31

Figure 6. Descriptor Space

A receivedescriptor and atransmit descriptor are associated
with each subaddress. Thedescriptorsresidein memory and
are listed sequentially by subaddress. By using the index
withinthedescriptor, theBCRTM P can buffer incoming and
outgoing messages, which reduceshost 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,
isaccomplished by using programmable bits within the
descriptor (seethe RT Functional Operation section below).

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
StatusWord list according to subaddress. Thelist's starting
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.

6.1 RT Functional Operation

The RT off-loads the host computer of al routine data
transfersinvolved with message transfers over the 1553 bus
by providing awide range of user-programmablefunctions.
Thesefunctionsmakethe BCRTM P soperation flexiblefor
avariety 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 BCRTMP
then reads the descriptor words when servicing acommand
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 10 9 8 7 6 0

UNUSED | | | | INDEX

MESSAGE STATUS LIST POINTER

DATA LIST POINTER

FOR FUTURE EXPANSION

Figure 7. Remote Terminal Subaddress Descriptor
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A. Control Word. The first word in the descriptor, the Control Word, selects or disables message transfers and selects
an index.

Bit

Number Description

BITs15-11 Reserved.

BIT 10 I1legal Broadcast Subaddress. Indicates to the BCRTMP not to access this subaddress using broadcast
commands. The Message Error bit in the status word is set if theillegal 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 BCRTMP that a command with this subaddressis
illegal. If acommand usesanillegal subaddressthe Message Error bit in the 1553 statusword isset. The lllegal
Command Interrupt is also asserted if enabled.

BIT 8 Interrupt Upon Valid Command Received. Indicates that the BCRTMP is to assert an interrupt every timea
command addresses this descriptor. The interrupt occurs just prior to post-command descriptor updating.

BIT7 Interrupt When Index = 0. Indicates that the BCRTMP 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

messagesbeforenotifying thehost CPU. After each message transaction, the BCRTM P decrementstheindex by
one until index = 0. Note that the index is decremented for messages that contain message errors.
B. Message Status L ist Pointer. The host setsthe Message Status List Pointer, the second word within the descriptor, and the
BCRTMP 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 written and the pointer is incremented when the BCRTMP detects a message error.

C.Datal ist Pointer. The DataL ist Pointer isthethird word within the descriptor. The BCRTM P storesdatain 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:
« |f the message is erroneous, the Data List Pointer is not updated. The next message overwrites any data
corresponding to the erroneous message.

« Upon receiving a message, 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 SatusWord

Each message the BCRTMP 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’s validity, determine the
word count, and cal cul ate the approximate time frame in
which the message was transacted (figures 8 and 9).

15

14 13 12 8

WORD COUNT

TIME TAG

I_ MESSAGE ERROR

MESSAGE WAS BROADCASTED

SUBSYSTEM FAIL INPUT WAS
ASSERTED DURING THIS MESSAGE

Figure 8. M essage Status Word

MESSAGE STATUS WORD

DATA LIST LIST
MESSAGE #1
#1 w0
MESSAGE #3
#2 #4
MESSAGE STATUS
MESSAGE LIST POINTER #
#3
DATA LIST
°
MESSAGE POINTER H
#4
(FROM RT DESCRIPTOR)
MESSAGE
#5
! Figure 9. Remote Terminal Data and M essage Status List
M essage Status Wor d Definition
Bit
Number Description
BIT 15 Subsystem Failed. Indicates SSY SF was asserted before the Message Status Word transfer to memory. This
bit is also set when the user sets bit 13 of Register 10.
BIT 14 Broadcast Message. Indicates that the corresponding message was received in the broadcast mode.
BIT 13 Message Error. Indicates a message isinvalid due to improper synchronization, bit count, word count, or

Manchester error.

BITs 12-8 Word Count. Indicates the number of words in the message and reflects the Word Count field in thecommand
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 fromRAM. If theactual word countislessthan
it should be, the Message Error bit in the 1553 status word is set.

BITs7-0 Time Tag. The BCRTMP writes the internally generated Time Tag to this location after message completion.
The resolution is 64ps. (See Register 13). If the timer reads 2, it indicates the message was completed 128 to

191us after the timer started.
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6.1.3 Mode Code Descriptor Definition

Mode codes are handled similarly to subaddress
transactions. Both usethefour-word descriptorsresidingin
the RT descriptor space to allow the host to program their
operational mode. Corresponding to each mode codeis a
descriptor (seefigure 10a). Of the 32 address combinations
for modecodesinMIL-STD-1553, someareclearly defined
functions while others are reserved for future use. Sixteen
descriptors are used for mode code operations with 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 can be handled in
accordancewith MIL-STD-1553B. Thefunction of thefirst
word of the Mode Code Descriptor issimilar to that of the
Subaddress Descriptor and isdefined bel ow. Theremaining
three words serve the same purpose as in the

Subaddress Descriptor.

MODE CODE
#S0& 16

MODE CODE
#S1&17

REMOTE TERMINAL
DESCRIPTOR SPACE
STARTING ADDRESS

(RTDSSA) + 256

MODE CODE
#S52&18

MODE CODE
#S15& 31

% RTDSSA + 320

Note:
M ode codedescriptor blocksareal so provided for reserved mode
codes but have no associated predefined BCRTMP operation.

Figure 10a. (RT) Mode CodeDescriptor Space

INTERRUPT ON RECEPTION OF MODE CODE
(WITHOUT DATA WORD)

ILLEGALIZE BROADCAST MODECODE

(WITHOUT DATA WORD)
ILLEGALIZE MODE CODE

(WITHOUT DATA WORD)

RESERVED
ILLEGALIZE BROADCAST MODECODE

(WITH DATA WORD)
ILLEGALIZE TRANSMIT MODE CODE

15 14 13 12 11 10 9

(WITH DATA WORD)

ILLEGALIZE RECEIVE MODE CODE
(WITH DATA WORD)

INTERRUPT ON RECEPTION OF MODE CODE
(WITH DATA WORD)

| ™ INTERRUPT IF INDEX =0

8 7 6 0

| INDEX

MESSAGE STATUS LIST POINTER

DATA LIST POINTER

RESERVED

Figure 10b. (RT) Mode CodeDescriptor

Control Word

Bit

Number  Description

BIT 15  Interrupt on Reception of Mode Code (without Data Word).
BIT 14  lllegalize Broadcast Mode Code (without Data Word).
BIT 13  lllegalize Mode Code (without Data \Word).

BIT 12  Reserved.

BIT 11  lllegalize Broadcast Mode Code (with Data Word).

BIT 10  lllegalize 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 modecodeswith

datawords only.
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The descriptors, numbered sequentially from 0 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 (see figure 6).

The BCRTMP can autonomously support all mode codes
without data words by executing the specific function and
transmitting the 1553 status word. The subsystem provides
the dataword for mode codes with datawords (seethe Data
List Pointer section). For al mode codes, an interrupt can
be asserted by setting the appropriate bit in the control word
upon successful completion of the mode command (see
figure 10b).

Dynamic Bus Control #00000

This mode code is accepted automatically if the Dynamic
Bus Control Enable bit in the Remote Terminal Address
Registerisset. Settingthe Dynamic BusControl Acceptance
bit in the 1553 status word and BCRTMP 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 BCRTM P does not accept
Dynamic Bus Control.

Synchronize (Without Data Wor d) #00001

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

Transmit Status Word #00010
TheBCRTMPautomatically transmitsthe 1553 statusword
corresponding to the last message transacted.

Initiate Self-Test #00011

The BCRTMP automatically startsits BIT routine. An
interrupt, if enabled, isasserted when the test is compl eted.
TheBIT Word Register and external pin BCRTF areupdated
whenthetestiscompleted. A failurein BIT will also set the
TF status word bit.

Transmitter Shutdown #00100
The BCRTM P disablesthe channel oppositethe channel on
which the command was received.

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

Inhibit Terminal Flag Bit #00110
The BCRTMP inhibitsthe Terminal Flag from being set in
the status word.

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

Reset Remote Ter minal #01000
The BCRTMP automatically resets the encoder, decoders,
and protocol logic.

Transmit Vector Word #10000

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

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

Transmit Last Command #10010
TheBCRTM Ptransmitsthelast command executed and the
corresponding 1553 status word.

Transmit BIT Word #10011
The BCRTMP transmits BIT information from the
BIT Register.

Selected Transmitter Shutdown #10100
On receiving this mode code, the BCRTMP simply stores
the associated data word.

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

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

6.2 RT Error Detection

In accordance with MIL-STD-1553, the remote terminal
handl essuperseding commandsonthesameor oppositebus.
When receiving, the Remote Terminal performs aresponse
time-out function of 56ms for RT-RT transfers. If the
responsetime-out condition occurs, aMessage Error bit can
be set in the 1553 status word and in the M essage Status
Word. Error checking occurs on both of the Manchester
logic and the word formats. Detectabl e errorsincludeword
count errors, long words, short words, Manchester errors
(including zero crossing deviation), parity errors, and data
discontiguity.

6.3 RT Operational Sequence

The following is ageneral description of the typical
behavior of the BCRTMP as it processes a message in the
RT mode. It is assumed that the user has already written a
“1” to Register O, hit O, enabling RT operation.
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Valid Command Received.

COMSTR goes active
Bus Legalization occurs (if selected)

DMA Descriptor Read. (If Bus Legdization is used,

the BCRTMP ignores the legalization information in
the Control Word). After receiving a valid command,
the BCRTMP initiates a burst DMA:

DMA arbitration (BURST)
Control Word read

Message Status List Pointer read
Data List Pointer read

Data Transmitted/Received.
» DataWord DMA.

If the BCRTMP needs to transmit data from
memory, it initiatesa DMA cycle for each Data
Word shortly before the Data Word is needed on
the 1553B bus:

DMA arhitration

DataWord read (starting at Data List
Pointer address, incremented for each
successive word)

I1f the BCRTMP receives data, it writes each Data
Word to memory after the Data Word is received:

DMA arbitration
DataWord write (starting at Data List
Pointer address, incremented for each
successive word)

Satus Word Transmission.

The BCRTMP automatically transmits the Status
Word as described in section 8.2.8. For illegalized
commands, the BCRTMP also sets the Message
Error Bit in the 1553 Status Word.

Exception Handling.

If an interrupting condition occurs during the
message, the following occurs:

For High-Priority Interrupts:

HPINT isasserted (if enabledin Register 7).
For message errors, the BCRTMPisput in
ahold state until the interrupt is
acknowledged (by writing a“1” to the
appropriate bit in Register 8).

For Standard Interrupts:
DMA arbitration (BURST)
Interrupt Status Word write

RT Descriptor Block Pointer write
Tail Pointer read (into Register 6)

STDINTP pulses low
STDINTL asserted (if enabled)
Processing continues

e Descriptor Write.

After the BCRTMP processes the message, afinal
DMA burst occurs to update the descriptor block,

if necessary:

DMA arbitration (BURST)

Message Status Word write

Data List Pointer write (incremented by
word count)

Message Status List Pointer write
(incremented by 1)

Control Word write (index decremented)

Note the following exceptions:

Mode codes without data require no
descriptor update.

I1legalized commands require no
description updates (or dataword accesses).

Predefined mode codes (18 and 19) which
do not requireaccessto memory for thedata
word, do not involve updating the Data
List Pointer.

Messageswith errors prevent updatesto the
Data List Pointer.

If the message index was zero, neither the
Message Status List Pointer nor the Data
List Pointer is updated.

7.0 Bus CONTROLLER ARCHITECTURE

The BCRTMP's bus controller architecture is based on a
Command Block structure and internal, host-
programmabl e registers. Each message transacted over the
MIL-STD-1553 bus has an associated Command Block,
which the CPU sets up (seefigures 11 and 12). The
Command Block contains all the relevant m eand RT
status information as well as programmable function bits
that allow the user to select functions and interrupts. This
memory interface systemis flexible due to a doubly-linked
list data structure

HEAD POINTER

CONTROL WORD

COMMAND WORD 1

COMMAND WORD 2 (RT-RT ONLY)
DATA LIST POINTER
STATUSWORD 1

STATUS WORD 2 (RT-RT ONLY)
TAIL POINTER

Figure 11. Command Block
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In adoubly-linked Command Block structure, pointers
delimit each Command Block tothepreviousand successive
blocks (see figure 13). The linking feature eases multiple
message processing tasks and supports message scheduling
because of its ability to loop through a series of transfers at
apredetermined cycletime. A datapointer in the command
allows efficient space allocation because data blocks only
have to be configured to the exact word count used in the
message. Datapointersalso provideflexibility in data-bank
switching.

COMMAND BLOCK

ﬂ DATA WORD #1

DATA WORD #2

DATA LIST POINTER

LAST DATA WORD
XISBETWEEN 1 & 32

<>

Figure 12. Data Placement

A control word with bit-programmable functions and a
Message Error bit arein each Command Block. Thisallows
selecting individual functions for each message and
provides message validity information. The BCRTMP's
register set provides additional global parameters and
address pointers.

A programmable auto retry function is selectable from the
control word and Control Register.

The auto retry can be activated when any of the following
occurs:

¢ Busy hit set in the status word

¢ Message Error (indicated by the RT status response)
¢ Response Time-Out

¢ Message Error detected by the Bus Controller

Oneto four retries are programmable on the same or
opposite bus.

The Bus Controller also has aprogrammabl e intermessage
delay timer that facilitates messagetransfer scheduling (see
figures 14 and 15). Thistimer, programmed in the control
word, automatically delays between the start of two
successive commands.

A polling function is also provided. The Bus Controller,
when programmed, compares incoming status words to a
host-specified status word and generates an interrupt if the
comparison indicates any matching bits. An Interrupt and

Continue function facilitates the host subsystem’s
synchronization by generating an interrupt when the
specified Command Block’s message is executed.

COMMAND BLOCK #1
HP

TP
g #2

HP

TP
(—=

HP

TP

(s

HP

TP

Figure 13. Command Block Chaining

7.1 BC Functional Operation

The Bus Controller off-loads the host computer of many
functions needed to coordinate 1553 bus data transfers.
Special architectural features provide message- by-message
flexibility. In addition, a programmable interrupt scheme,
programmable intermessage timing delays, and internal
registers enhance the BCRTMP's operation.

Thehost determinesthefirst Command Block by setting the
initial starting address in the current Command Block
Register. Once set, the BCRTMP updates the current
Command Block register with the next Command Block
Address. The BCRTMP then executes the sequential
Command Blocks and counts out message delays (where
programmed) until it encounters the last Command Block
listed (indicated by the End of List bitin the control word).
Interrupts are asserted when enabled events occur (see
section 9.0, Exception Handling and Interrupt Logging).

The functions and their programming instructions are
described below. The registers also contain many
programmable functions and function parameters.
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Figure 14. Command Word
MESSAGE #1 MESSAGE #2 MESSAGE #3
TpELAYL TpELAY2

Figure 15. BC Timing Delays

BC Command Block Definition
Each Command Block contains (see figure 11):

A. Head Point

er. Host-written, this location can contain the address of the previous Command Block’s Head Pointer. The

BCRTMP does not access this location.

B. Control Word. Host-written, the Control Word contains bit-sel ectable options and a Message Error bit the BCRTMP
provides (see figure 14). The bit definitions follow.

Bit
Number
BIT 15

BIT 14
BIT 13

BIT 12
BIT 11

BIT 10

BIT9

BIT8

BITs7-0

Description

Message Error. The BCRTMP sets this bit when it detects an invalid RT response as defined in

MIL-STD 1553B.

Skip. When set, this bit instructs the BCRTMP to skip this Command Block and execute the next.

Interrupt and Continue. If set, a Standard Interrupt is asserted when this block is addressed; operation,
however, continues. Note that this interrupt must also be enabled by setting bit O of Register 9.

Polling Enable. Enables the BCRTMP's polling operation.

Auto Retry Enable. When set, the Auto Retry function, governed by the global parametersin the Control
Register, is enabled for this message.

End of List. Set by the CPU, this bit indicates that the BCRTMP, upon completion of the current message,
will halt (Register 1, bit O goes inactive) and assert a High-Priority Interrupt. The interrupt must also be
enabled in theHigh-Priority Interrupt Enable Register.

RT-RT. Set by the CPU, thisindicates that this Command Block transacts an RT-RT transfer.

Monitor RT-RT Transfer. Set by the CPU, this function indicates that the BCRTMP should receive and store
the message beginning at the location indicated by the data pointer.

Time Delay. The CPU setsthisfield, which causesthe BCRTMP to delay the specified time between sequential
message starts (see figures 14 and 15). Regardless of the value in the Time Delay field (including zero), The
BCRTMP will at least meet the minimum 4ps intermessage gap time as specified in MIL-STD-1553B. The
timer is enabled by having anon-zero value in this bit field. When using this function, please note:

Timer resolution is 16us. As an example, if agiven message reguires 116us to complete (including the
minimum 4ms intermessage gap time) the value in the Time Delay field must be at least 00001000 (8 x
16ps = 128us) to provide an intermessage gap greater than the 4ms minimum requirement.

If the timer is enabled and the Skip bit is set, the timer provides the programmed delay before proceeding.

If the message duration exceeds the timer delay, the message is completed just asif the time were
not enabled.
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C. Command Word One. Initialized by the CPU, this location contains the first command word corresponding to the

Command Block’s message transfer.

D. Command Word Two. Initialized by the CPU, thislocation is for the second (transmit) command word in RT-RT
transfers. In messages involving only one RT, the location is unused.

E. Data Pointer. Initialized by the CPU, this location contains the starting location in RAM for the Command Block’s

message (see figure 16).

F. StatusWord One. Stored by the BCRTMP, this location contains the entire Remote Terminal status response.

G. Status Word Two. Stored by the BCRTMP, this location contains the receiving Remote Terminal status word. For
transfersinvolving one Remote Terminal, the location is unused.

H. Tail Pointer. Initialized by the host CPU, the Tail Pointer contains the next Command Block’s starting address.

COMMAND BLOCK #1 RAM
DATA POINTER 2 DATA WORD #1
MESSAGE #1 DATA WORD #2
DATA WORD #3
DATA WORD #1
COMMAND BLOCK #2
DATA WORD #2
MESSAGE #2
re DATA WORD #3
DATA POINTER DATA WORD #4

Example 1. No bit match is present

PCR 0000000001
RT’s 1553 Status Word response 0000010000
Result No Polling Comparison Interrupt

Example 2. Bit match is present

Figure 16. Contiguous Data Storage

7.2 Polling

During atypical polling scenario (see figure 17) the Bus
Controller interrogatesremoteterminal sby requestingthem
to transmit their statuswords. Thisfeature can also alert the
host if abitissetinany RT status word response during
normal message transactions. The BCRTMP enables the
host to initialize a chain of Command Blocks with the
command word's Polling Enable bit. A programmable
Polling Compare Register (PCR) isprovided. Inthepolling
mode, the Remote Terminal response is compared to the
Polling Compare Register contents. Program the PCR by
setting the PCR bits corresponding to the RT's 1553 status
word bitsto be compared. If they match (i.e., two 1'sinthe
samebit position) then, if enabled in both the BC Command
Block Control Word and in the Standard Interrupt Enable
Register (Register 9), a polling comparison interrupt

is generated.

PCR 0010010000
RT’s 1553 Status Word response 00000100000
Result Polling Comparison Interrupt

RT

RT RT
RESPONSH 7z
Q?
BC

POLLING RESPONSE REGISTER
(RT STATUS WORD)

L ]

POLLING COMPARE WORD
(SET BY CPU)

Figure 17. Palling Operation

7.3BC Error Detection

The Bus Controller checks for errors on each message
transaction. In addition, the BC comparesthe RT command
word addresses to the incoming status word addresses. The
BC monitors for response time-out and checks data and
control words for proper format according to MIL-STD-
1553. Illogical commandsincludeincorrectly formatted RT-
RT Command Blocks.
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7.4 Bus Controller Operational Sequence

The following is ageneral description of the typical
behavior of the BCRTMP as it processes a message in the
BC mode.

The user starts BC operation by writinga“ 1" to Register O,
Bit 0.

» Command Block DMA - the following occurs
immediately after Bus Controller startup:

DMA arbitration (BURST)

Control Word read

Command Word 1 read (from third location
of Command Block)

DataList Pointer read

A. For BC-to-RT Command Blocks:
The BCRTMP transmits the Command Word.
+ DataWord DMA

DMA arbitration

DataWordread (starting at DataL ist Pointer
address, incremented for each successive
word)

The BCRTMP transmits the Data Word. Data Word
DMAs and transmissions continue until all Data Words
are transmitted.

» StatusWord DMA
The BCRTMP receives the RT Status Word.

DMA arbitration
Status Word write (to sixth location of
Command Block)

B. For RT-to-BC Command Blocks:
The BCRTMP transmits the Command Word.
o StatusWord DMA
The BCRTMP receives the RT Status Word.

DMA arbitration
Status Word write (to sixth location of
Command Block)

The BCRTMP receives the first Data Word.
* DataWord DMA

DMA arbitration
DataWord write (starting at Data List
Pointer address, incremented for each
successive word)

DataWord receptionsand DM Ascontinueuntil &l Data
Words are received.

C. For RT(A)-to-RT(B) Command Blocks:

The BCRTMP transmits Command Word 1 to RT(B).
*  Command Word 2 DMA

DMA arbitration
Command Word 2 read (from fourth
location of Command Block)

The BCRTMP transmits Command Word 2 to RT(A).
The BCRTMP receives the RT Status Word from RT(A).
» StatusWord DMA for RT(A) Status Word

DMA arbitration
Status Word write (to sixth location of
Command Block)

The BCRTMP receives the first Data Word

» DataWord DMA (only if the BCRTMP is enabled
to monitor the RT-to-RT message).

DMA arbitration
DataWord write (starting at Data List
Pointer address, incremented for each
successive word)

DataWord receptions and DMAs continue until all Data
Words are received.

The BCRTMP receives the RT SatusWord from RT(B).
e StatusWord DMA for RT(B) Status Word

DMA arbitration
Status Word write (to seventh location of
Command Block)

Exception Handling.

If aninterrupting condition occurs during the message,
the following occurs:

For High-Priority Interrupts:

HPINT is asserted (if enabled in Register 7). For
message errors, the BCRTMPisput in ahold state until
theinterrupt is acknowledged (by writing a“1” to the
appropriate bit in Register 8).

For Standard Interrupts:

DMA arbitration (BURST)

Interrupt Status Word write

Command Block Pointer write

Tail Pointer read (into Register 6) STDINTP
pulses low

STDINTL asserted (if enabled)

Processing continues
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If Retries are enabled and a Retry condition occurs, the
following DMA occurs:

DMA arbitration (BURST)

Control Word read

Command Word 1 read (from third location
of Command Block)

DataList Pointer read

TheBCRTMP proceedsfromthecurrent Command Block
to the next successive Command Block.

* If no Message Error has occurred during the
current Command Block, the following occurs:

DMA arbitration (BURST)

Command Block Tail Pointer read (to
determine location of next Command
Block. Note that this occurs only if no
Retry).

DMA hold cycle

Control Word read (next Command Block)
Command Word 1 read (next Command
Block)

Data List Pointer read

» If the BCRTMP detects a Message Error while
processing the current Command Block, the
following occurs:

DMA arbitration (BURST)

Control Word write

Command Block Tail Pointer read (to
determine location of next Command
Block. Note that this occurs only if no
Retry.)

DMA hold cycle

Control Word read (next Command Block)
Command Word 1 read (next Command
Block)

DataList Pointer read

The BCRTMP proceeds again from point A, B, or C as
shown above.

7.5 BC Operational Example (figure 19 on page 49)

The BCRTMP is programmed initially to accomplish the
following:

Thefirst Command Block isfor afour-word RT-RT transfer
with the BCRTMP monitoring the transfer and storing
the data.

Auto-retry is enabled on the opposite bus using onlyone
retry attempt, if the incoming Status Word is received
with the Message Error bit set.

Wait for atime delay of 400ms before proceeding to the
next Command Block.

The Data List Pointer contains the address 0400H.

The second Command Block isfor aBC-RT transfer of
two words.

The End of List bitisset in its Control Word.
The Data List Pointer contains the address 0404H.

The Polling Enable bit is set and the Polling Compare
Register contains 0004H (check for Subsystem Fail bit.

Then:

A. TheCPU initializes al the appropriate registers and

Command Blocks, and issues a Start Enable bywritinga
“1" to Register O, bit 0.

The BCRTMP, through executing a DMA cycle, reads
the Control Word, Command Words, and the Data List
Pointer. The delay timer starts and message execution
begins by transmitting the receive and transmit
commands stored in the Command Blocks. The
BCRTMP then waits to receive the Status Word back
from the transmitting RT.

The BCRTMP receives the RT Status Word with all
status bits low from the transmitting RT and stores the
Status Word in Command Block 1. The incoming data
words from the transmitting RT follow. The BCRTMP
stores them in memory locations 0400H - 0403H.

If the Status Word indicates that the message cannot be
transmitted (Message Error), the response time-out

clock counts to zero and the allotted message time runs
out. An auto-retry can beinitiated if programmed to do
so. Nevertheless, the ME bit in the Control Word is set.

The BCRTMP receives the Status Word response from
the receiving RT. The ME bit in the Status Word is set,
indicating the message isinvalid. The BCRTMP
initiates the auto retry function, (as programmed) onthe
alternate bus, re-transmits theCommandWords, receives
the correct Status Word, and stores the data again in
locations 0400H - 0403H. Thistime the Status Word
response from the receiving RT indicates the message
transfer is successful.

The timer delay between the two successive
transactions counts down another 135us before
proceeding. Thisis determined as follows:

The message transaction time is approximately130ps
(the only approximation is due to the range in status
response and intermessage gap times specified by
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MIL-STD-1553B). Approximating that with the retry,
the total duration for the two attempts is 265ms.

F.  The BCRTMP reads the Tail Pointer of Command

Block 1 and placesit in the Current Command Register.

It also reads the Control Word, Command Word, and
Data List Pointer, and the first data word in the second
Command Block.

G. SincethisisaBC-RT transfer, the BCRTMP transmits
the receive command followed by two data words from
locations 0404H - 0405H in memory. The BCRTMP
reads the second data word from memory while
transmitting the first.

H. The BCRTMP receives the status response from theRT.
In this case, the Status Word indicates, by the ME bit
being low, that the message is valid. The Status Word
also has the Subsystem Fail bit set.

I. The Status Word is stored in the Command Block. The
BCRTMP, having encountered the end of the list, halts
message transactions and waits for another start signal.

J.  The BCRTMP asserts a High-Priority Interrupt
indicating the end of the command list. Due to the
polling comparison failure, the BCRTMP also asserts a
Standard Priority Interrupt and logs the event in the
Interrupt Log List.

8.0 MULTIPLE PROTOCOL OPTIONS

The UT1553 BCRTMP was devel oped from the industry’s
first monolithic MIL-STD-1553B Bus Controller and
Remote Terminal chip, the UT1553B BCRT. Many
additional features were added to the BCRT to create the
UT1553 BCRTMP, which conformsto the requirements of
the many different “ 1553 standards” which developed
between releases of MIL-STD-1553A and
MIL-STD-1553B.

User-configurable Operational Mode selections allow the
BCRTMP to interface to awide variety of 1553 protocols.
Protocols for which the user can configure the UT1553
BCRTMP include: MIL-STD-1553A, MIL-STD-1553B,
McDonnell Douglas A3818, A5232, and A5690, and
Grumman Aerospace SP-G-151A. The user need only to
determine which Operational Mode settings are necessary
to conform to the application’s needs.

8.1 Operational Modes
The user can program the BCRTM P to conform to many of
thecurrently used MIL-STD-1553 variationsin protocol by

simply selecting different operating modes. The BCRTMP
provides seven Mode Select input pins and/or register bitst

to select the different operating modes. If all mode bitsare
high, the BCRTMP operates in accordance with
MIL-STD-1553B.

8.1.1 MDO (Mode 0)

L egalization Select (RT)

TheMDOinput pinor bit 0 of Register 14 selectsthemethod
of command |egalizationthe BCRTMP uses. Beforeissuing
the appropriate RT response to acommand, the BCRTMP
must determine whether the command islegal. The
BCRTMP accomplishes command legalization by one of
two methods -- DMA, by fetching the appropriate
Descriptor Block (MDO=1); or by using the Legalization
bus (MDO0=0). The Legalization busisthe faster of the two
methods and must be selected in order to meet the RT
Response Time reguirements of MIL-STD-1553A. Since
the BCRTMP cannot meet the “A” response time unless it
uses the Legalization bus for command legalization, it
forcesMode O low internally if the “A” responsetimeis
selected (MD2=0). See a so section 5.5, Legalization bus.

8.1.2MD1 (Mode 1)

Broadcast Option Select (BC, RT)

The MD1 input pin or bit 1 of Register 14 selects the
Broadcast option the BCRTMP uses. The use of Broadcast
varieswith differencesin the 1553 protocols. For protocols
that support the Broadcast option (MD1=1), the RT address
11111 isreserved to indicate a Broadcast command. When
the Bus Controller transmitsaBroadcast command, all RTs
must receive the message, but no RT isto respond with a
statusword. For protocolsthat do not support the Broadcast
option (MD1=0), RT address 11111 istreated as a normal
RT address.

8.1.3MD2 (Mode 2)

RT Response Time Select (RT)

The MD2 input pin or bit 2 of Register 14 selects the RT
Response Time the BCRTMP uses in the RT mode to
respond to 1553 commands. Before an RT can respond to a
command, it must determinewhether that commandislegal.
Asstatedissection8.1.1 above, theBCRTMPaccomplishes
Command Legalization by using either DMA Descriptor
Block fetching or by using the Legalization bus.

The RT Response Time differs among the 1553 protocols.
The RT Response Timeis measured from the zero crossing
of the parity bit of the receive command'’s|ast dataword (or
the zero crossing of the parity bit of the transmit command
word) tothestatusword sync’szero crossing. Themaximum
response time allowed for an RT is either 7.0us (“A”
response time, MD2=0) or 12.0us (“B” response time,
MD2=1), depending on the specification.
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8.1.4MD3 (Mode 3)

M ode Code Option Select (BC,RT)

TheMD3 input pin or bit 3 of Register 14 selectsthe mode
code option the BCRTMP uses. Differences in mode code
definitions among the 1553 protocols concern the number
of defined mode codes and whether mode codes with data
aredefined. MIL-STD-1553B’sdefinitionisformal, but the
other specifications define the possible mode codes to
varying degrees, and may not use mode codes with data.

The BCRTMP uses this selection to determine which bit
patterns in the subaddress field of the command word
indicate that the word count field contains a mode code.
WhenMD3ishigh, either 00000 or 11111 inthe subaddress
field indicates amode code. When MD3islow, only 00000
indicates a mode code. The BCRTMP provides additional
control over mode code definition with the MD6 selection
(see section 8.1.7). Also, the user can program bit 13 of
Register 14 to provide additional mode code control.

8.1.5MD4 (Mode 4)

StatusWord Option Select (RT)

TheMD4input pinor bit 4 of Register 14 selectsthemethod
the BCRTMP usesto generate the RT statusword. Most, if
not all, 1553 protocols define the Terminal Address,
Message Error (ME), and Termina Flag (TF) status word
bitsin the same manner. The remaining bits are defined in
avariety of ways, not only dependent on the 1553 protocol,
but also on theindividual procurement specification. MIL-
STD-1553B isquite formal in defining the status word bits,
while the other specifications either define or leave
undefined the other bitsto varying degreesfor procurement-
specific options. When MD4 is high, the BCRTMP
generates the status word in accordance with MIL-STD-
1553B, using the contents of Register 10 for many of the
status bits. When MD4 is low, the BCRTMP generates the
status word using the Programmabl e status register
(Register 15). See section 8.2.8 for more information
regarding status word generation.

8.1.6 MD5 (Mode 5)

Message Error Technique Select (RT)

TheMD5input pinor bit 5 of Register 14 selectsthemethod
the BCRTMP usesfor handling message errors. Some 1553
protocols (e. g., MIL-STD-1553B) consider any message
error reason to discard the entire message and suppress
status word transmission, while others

(e. g., McDonnell Douglas A3818) define the required
activity according to message error severity.

When MD5 is high, message error handling is as described
in MIL-STD-1553B. The MIL-STD-1553B definition
states that on the occurrence of any Message Error
condition, the RT sets the message error hit in the status
word and suppresses status word transmission. Message
error conditions are defined as any of the following: parity
errors, word count errors, or Manchester errors.

When MD5 is low, message error handling is as described
inMcDonnell DouglasA3818. Inthismethod, aless severe
error (either aManchester error or a parity error in adata
word, for example) requires special attention. The RT must
mark the individual defective data word and respond with
the message error bit set in the status word. When the
BCRTMP detectsthistype of Message Error, the BCRTMP
asserts the ERR output and places the word count for the
defective data word on the least significant five bits of the

Legalization bus. Duetothe BCRTMP'sinternal detection
circuitry, errorsin thefirst two data bits will force the
BCRTMPto ignore the word and cause aword count error.
Word count errors cause the RT to suppress the status word
and set the Message Error bit.

8.1.7 MD6 (M ode 6)

Mode Code with Data Select (BC,RT)

The MD6 input pin or bit 6 of Register 14 selects whether
mode codes with data are allowed. When MD6 is high, the
mode codes defined in MIL-STD-1553B as mode codes
with data have an associated dataword. When MD6 islow,
the BCRTMP treats all mode codes as mode codes
without data.

8.1.8MD7 (Mode7)

Remote Terminal Time Out Option Select (BC,RT)
TheMD7inputpinor bit 12 of Register 0 selectsthe Remote
Terminal Time-Out option. When MD7 ishigh, the Remote
Terminal Time-Out (RTO) is nominally16 ps. When MD7
islow, the Remote Terminal Time-Out (RTO) is
nominally 32us.

8.2 Additional UT1553 BCRTMP Features

8.2.1 DOMC Do Mode Code Control Signal (RT)

The BCRTMP provides additional mode code flexibility
through use of the DOMC input. Thisinput (internally
pulled high) can be pulled low when the BCRTMPreceives
amode code to prevent the BCRTMP from automatically
executing the mode code. Thisinput can be used to disable
automatic execution of mode codes at any time; however,
theindividual selection of mode codeexecution appliesonly
when using the L egalization busfor command legalization
(i.e., MDOislow), sincethetiming for mode code execution
decision-making corresponds with mode code legalization
using the Legalization bus method only. If the user desires
automatic execution of the mode code as defined in MIL-
STD-1553B, then the user asserts the DOMC signal high
after the BCRTMP receives the mode code. If the user
desiresto suppress automatic execution of the Mode Code,
then the user asserts the DOMC signal low after the
BCRTMP receives the mode code. The timing for the
DOMC input follows, identically, the timing for the
LGLCMD of the Legalization bus. See Table 2 for the
actions the BCRTMP takes when receiving specific

mode codes.
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8.2.2 Continuous Wrap-Around Circuitry (BC,RT)
The Continuous Wrap-Around Test feature is available for
both Bus Controller and Remote Terminal operation. This
feature permits continuous monitoring of the correct
operation of the BCRTMP.

The user either asserts the WRAPEN input low or writesa
“one” to bit 7 of Register 14 to enablethe ContinuousWrap-
Around feature. This feature permits the BCRTMP to
compare everything it transmits with a “ reflected-back”
version of the transmitted data. The datais reflected back
by the 1553 transceiver and serially received into the
BCRTMP's decoder circuitry. If amismatch isfound
between thetransmitted dataand the reflected data, then the
BCRTMP asserts the WRAPF outpuit.

Asserting the WRAPEN and the ALTWRAP inputs places
the BCRTMPin aspecial off-line system diagnostics mode
to allow the system to test both 1553 buses and the
associated transceivers, transformers, connectors, etc.

Typical use of this feature would involve connecting a bus
stub between the Channel A and B connectors. The user
could then place the BCRTMP in aBus Controller mode of
operation and execute alist of commands. With the
ALTWRAP and WRAPEN signals asserted, each
transmission on the sel ected buswould be received through
thewrap-around circuitry ontheoppositebus. Any assertion
of the WRAPF output would indicate that either the
BCRTMP or some part of the bus or interface network has
failed. Notethat if no RT is present in the system, then the
BCRTMPwill naturally detect ano-responseerror. Thiscan
be avoided by using Broadcast commands, inwhich caseno
RT is expected to respond on the bus.

8.2.3 Stop Enable (BC,RT)

Theuser implementsthisfeatureby setting bit 12 of Register
14 high. In the Bus Controller mode, when this bit is high,
the occurrence of any enabled interrupt (either Standard or
High-Priority) causes the BCRTMP to automatically halt
BusController message processing. TheBCRTM Presumes
message processing when the user clearsthe interrupt by
writing a“one” to the appropriate bit in Register 8.

In the Remote Terminal mode, when this bit is high, the
occurrence of any enabled interrupt (either Standard or
High-Priority) causes the BCRTMP to automatically enter
the Forced Busy mode of operation (see section 8.2.4). The
BCRTMP exitsthe Forced Busy mode when the user clears
the interrupt.

8.2.4 Forced Busy (RT)

The user places the BCRTMP into the Forced Busy mode
(RT only) by either pulling the FBUSY input low or by
writing a“one” to bit 11 of Register 15 or bit 9 of Register
10. As discussed in Section 8.2.3, the BCRTMP can also
automatically enter the Forced Busy mode with the
occurrence of enabled interrupts. Whilein the Forced Busy

mode, all interrupts are disabled, the Busy bit is set in the
statusword response, and no DMA transactionswill occur.
The BUSYACK output acknowledgesthat the BCRTMPis
in the Forced Busy mode.

8.25ACTIVE Signal (RT)

The ACTIVE output provides ameansfor the user to place
the BCRTMP on the 1553 bus, enabled as an RT, and
determinesif it should assume bus mastership. The
BCRTMPassertstheACTIVE signal whenit detectsavalid
command onthebusto any RT address. Thehost determines
which busisactive by examining bits 10 and 11 of Register
14. Todisablebusactivity detection, the host writesa“ one”
to bit 10 of Register 14 to disable Channel A (or bit 11 of
Register 14 for Channel B). The ACTIVE output remains
deasserted until one or both of the channelsis enabled. The
user writes a“zero” to the appropriate bit location(s) to
enablethedesired channel(s). Performing aprogrammed or
hardware reset also enables both activity monitors.

8.2.6 Transmitter Inhibit Signals (BC,RT)

The UT1553 BCRTMP contains two transmitter inhibit
signals (one for Channel A and one for Channel B) that
provide fail-safetiming for the 1553 buses. The signalsare
active (TIMRONA for Channel A or TIMRONB for
Channel B) when the BCRTMP begins transmitting and
timeout, or goinactive, 660uslater, if the BCRTMP hasnot
completed its transmission.

8.2.7 Immediate Clear Mode

The user sets bit 15 of Register 15 to enter the Immediate
Clear Mode. When set, this bit will cause the BCRTMP to
automatically clear all programmable status bits after the
BCRTMPtransmitsthe RT statusword. When thisbit isset,
the first status word sent out contains the programmable
status bits as programmed by either the Programmable
Status Register (“A” protocol, MD4 = 0) or the RT Address
Register (“B” protocol, MD4 = 1). After status word
transmission, all programmable status bits are cleared
automatically. The exception to this occurs when the next
command received isthe Transmit StatusWord or Transmit
Last Command mode code. When either of these mode
codes is received, the BCRTMP will respond with the
appropriate status word from the previous valid command.
Thisfeature appliesto all operational modes.

8.2.8 StatusWord Generation

Asaresult of the differing requirementsfor statuswordsin
the various 1553 protocols, the BCRTMP must be capable
of generating the RT statusword in avariety of ways. Itis
appropriate to discuss the separate status word bits
individually in order to understand how the BCRTMP
generates these hits. The three status word bits defined as
“reserved” in MIL-STD-1553B are handled identically by
the BCRTMP, as shown bel ow. The action taken to generate
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al other statusword bits varies, depending on the mode in
which the BCRTMP is operating. In most cases, the
BCRTMP generates the status word bitsin different ways
depending on theinternal state of Operational Mode 4.

8.2.8.1 The Terminal Address Field

The Terminal Addressfield in the status word is always
provided in the same manner. The BCRTMP uses pins
RTA4to RTAO (or bits4-0 of the Remote Terminal Address
Register) to generate the Remote Terminal Address bits of
the status word.

8.2.8.2 The Message Error Bit

If MD4 = 1, then the Message Error bit in the status word
isset if any 1553 Message Error condition (or Illegal
Command) occurs.

If MD4 = 0, then the Message Error bit in the status word
is set when any 1553 Message Error condition (or Illegal
Command) occurs or if bit 10 of Register 15 is set.

8.2.8.3 The Instrumentation Bit
If MD4 = 1, then the BCRTMP uses bit 15 of Register 10
to set the Instrumentation bit in the status word.

If MD4 =0, thenthe BCRTMP useshit 9 of Register 15 (the
Programmable Status Register) to set the Instrumentation
bit in the status word.

8.2.8.4 The Service Request Bit
If MD4 = 1, then the BCRTMP uses bit 10 of Register 10
to set the Service Request bit in the status word.

If MD4 =0, thenthe BCRTMP usesbit 8 of Register 15 (the
Programmable Status Register) to set the Service Request
bit in the status word.

Also, the Service Request bit can be forced to reflect the
complement of the statusword Busy bit (independent of the
internal state of MD4) if the user sets bit 12 of Register
15 high.

8.2.85TheMIL-STD-1553B “ Reserved” Status

Word Bits

The BCRTMP adways provides the MIL-STD-1553B
“Reserved” status word bit field (bit Times 12-14) in the
status word in the same manner. The BCRTMP uses bits
5-7 of the Register 15 to generate these bits (independent of
theinternal state of MD4).

8.2.8.6 The Broadcast Command Received Bit

If MD4 = 1, then the Broadcast Command Received bit in
the status word is set when a Broadcast command is
received, if Broadcast is enabled.

If MD4 = 0, then the Broadcast Command Received bit in
the status word is set if bit 4 of the Programmable Status
Register is set high.

8.2.8.7 The Busy Bit

If MD4 = 1, then the Busy bit in the status word is set if
either bit 14 of Register 10isset high or if the BCRTMPis
in the Forced Busy mode (see section 8.2.4 for adiscussion
on entry to the Forced Busy mode). The assertion of the
Busy bit while in the Forced Busy mode can be disabled if
both bits 13 and 14 of Register 15 are set high. Note that the
Forced Busy mode is independent of the internal state

of MDA4.

If MD4 = 0, then the Busy bit in the Status Word is set if
either bit 14 of Register 10 or bit 3 of the Programmable
StatusRegisterisset high, orif theBCRTMPisintheForced
Busy mode.

8.2.8.8 The Subsystem Flag Bit

If MD4 = 1, then the Subsystem Flag bit in the status word
is set either if the user sets bit 13 of Register 10 or asserts
the SSY SF input of the BCRTMP, or if aBIT failure

has occurred.

If MD4 = 0, then the Subsystem Flag bit in the status
word is set if the user sets bit 2 of the Programmable
Status Register.

8.2.8.9 The Dynamic Bus Control Acceptance Bit

If MD4 = 1, the Dynamic Bus Control Acceptancebitinthe
status word will be set when the BCRTMP receives a
Dynamic Bus Control Mode Code that is not a Broadcast
command, if the user hasnot illegalized that command and
has set bit 12 of Register 10 high.

8.2.8.10 The Terminal Flag Bit

If MD4 = 1, setting bit 11 of Register 10 or the occurrence
of aBIT failure will always set the Terminal Flag bit in the
status word.

If MD4 = 0, setting bit 0 of the Programmable Status
Register will always set the Terminal Flag bit in the
status word.

Independent of the internal state of M D4, the following
conditions will also set the Terminal Flag bit in the
status word.

1) If bit 13 of Register 15is“1”, and bit 14 of
Register 15is“0”, then the Terminal Flag bitinthe
status word is also set if the Busy bit or the
Subsystem Flag bit is set in the status word.

2) If bit 13 of Register 15is“0” and bit 14 of Register
15is“1", then the Terminal Flag bit in the status
word isalso set if any of thestatusword bitsare set.

Notethat if the Terminal Flag bit hasbeeninhibited by Mode
Code 6, thisbit will not be set by any of the above methods.
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9.0 EXCEPTION HANDLING AND
INTERRUPT L OGGING

The exception handling schemethe BCRTM P usesis based
on an interrupt structure and provides a high degree of
flexibility in:

« defining the events that cause an interrupt,

¢ selecting between High-Priority and Standard
interrupts, and

« selecting the amount of interrupt history retained.

The interrupt structure consists of internal registers that
enable interrupt generation, control bitsin the RT and BC
data structures (see the Remote Terminal Descriptor
Definition section, page 30, and the Bus Controller
Command Block definition, page 35), and an Interrupt Log
List that sequentially stores an interrupt events record in
system memory.

The BCRTMP generates the Interrupt Log List (see figure
18) to allow the host CPU to view the Standard Interrupt
occurrencesin chronological order. Each Interrupt Log List
entry contains three words. The first, the Interrupt Status
Word, indicates the type of interrupt (entries are only for
interrupts enabled). In the BC mode, the second word isa
Command Block Pointer that refers to the corresponding
Command Block. Inthe RT mode, the second word isa
Descriptor Pointer that refers to the corresponding
subaddress descriptor. The CPU-initialized third word, a
Tail Pointer, isread by the BCRTMP to determine the next
Interrupt Log List address. Thelist length can be aslong or
as short as required. The configuration of the Tail Pointers
determines the list length.

The host CPU initializes the list by setting the tail pointers.
Thisgivesflexibility inthelist capacity and the ability tolink
thelist around noncontiguous blocks of memory. The host
CPU setsthe list’s starting address using the Interrupt Log
List Register. The BCRTMP then updates this register with
the address of the next list entry.The internal High-Priority
Interrupt Status/Reset Register indicatesthe cause of aHigh-
Priority Interrupt. The High-Priority Interrupt signal is reset
by writing a“1” to the set bitsin thisregister.

INTERRUPT LOG LIST INTERRUPT STATUS
POINTER REGISTER WORD
COMMAND BLOCK
POINTER
ENTRY #1
SUBADDRESS/MODE
CODE DESCRIPTOR
POINTER
Q TAIL POINTER
ENTRY #2
ENTRY #3

Q

Figure 18. Interrupt Log List

Theinterrupt structure also uses three BCRTMP- driven
output signals to indicate when an interrupt event occurs:

STDINTL  Standard Interrupt Level. Thissignal is
asserted when one or more of the events
enabled in the Standard Interrupt Enable
Register occurs. Clear the signal by resetting
the Standard Interrupt bit in the High-Priority

Interrupt Status/Reset Register.

STDINTP  Standard Interrupt Pulse. Thissigna is
pulsed for each occurrence of an event
enabled in the Standard Interrupt
Enable Register.

HPINT High-Priority Interrupt. Thissignal is

asserted for each occurrence of an event
enabled in the High-Priority Interrupt/Enable
Register. Writing to the corresponding bit in
the High-Priority Status/Reset Register
resetsit.
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Interrupt Status Word Definition
All bitsin the Interrupt Status Word are active high and have the following functions:

Bit
Number

BIT 15

BIT 14

BIT 13
BITs12-8
BIT7

BIT 6

BIT S

BIT 4

BIT3
BIT 2
BIT1
BITO

Description

Interrupt Status Word Accessed. The BCRT always sets this bit during the DMA Write of the Interrupt StatusWord.
If the CPU resets this bit after reading the Interrupt Status Word, the bit can help the CPU determine which entries
have been acknowledged.

No Response Time-Out (Message Error condition). Further defines the Message Error condition to indicate that a
Response Time-Out condition has occurred.

(RT) Message Error (ME). Indicates the ME bit was set in the 1553 status word response.
Reserved.

(RT) Subaddress Event or Mode Code with Data Word Interrupt. Indicates a descriptor control word has been
accessed with either an Interrupt Upon Valid Command Received bit set or an Interrupt when Index=0 bit set (and
the Index is decremented to 0).

(RT) Mode Code without Data Word Interrupt. Indicates a mode code has occurred with an Interrupt When
Addressed interrupt enabled.

(RT) Illlegal Broadcast Command. Applies to receive commands only. This bit indicates that a received command,
dueto anillegal mode code or subaddress field, has been received in the broadcast mode. This does not include
invalid commands.

(RT) lllegal Command. This indicates that an illegal command has occurred due to an illegal mode code or
subaddress and T/R field. This does not include invalid commands.

(BC) Polling Comparison Match. Indicates a polling comparison interrupt.

(BC) Retry Fail. Indicates all the programmed retries have failed.

(BC, RT) Message Error. Indicates a Message Error has occurred.

(BC) Interrupt and Continue. Thiscorrespondsto theinterrupt and continuefunction described inthe Command Block.
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Table 2. BCRTMP Automatic M ode Code Execution

T/R Mode Function Automatic
Bit Code Execution

1 00000 Dynamic Bus Control No !

1 00001 Synchronize (without Data Word) No 2

1 00010 Transmit Status Word Yes

1 00011 Initiate Self-Test Yes

1 00100 Transmitter Shutdown Yes

1 00101 Override Transmitter Shutdown Yes

1 00110 Inhibit Terminal Flag Bit Yes

1 00111 Override Inhibit Terminal Flag Bit Yes

1 01000 Reset Remote Terminal Yes

1 01001 Reserved Note 3
1 01010 Reserved Note 3
1 01011 Reserved Note 3
1 01100 Reserved Note 3
1 01101 Reserved Note 3
1 01110 Reserved Note 3
1 01111 Reserved Note 3
1 10000 Transmit Vector Word Yes®
0 10001 Synchronize (with DataWord) No 2

1 10010 Transmit Last Command Yes

1 10011 Transmit BIT Word Yes

0 10100 Selected Transmitter Shutdown No?

0 10101 Override Selected Transmitter Shutdown No*
Oorl 10110 Reserved Note 3
Oorl 10111 Reserved Note 3
Oorl 11000 Reserved Note 3
Oorl 11001 Reserved Note 3
Oorl 11010 Reserved Note 3
Oorl 11011 Reserved Note 3
Oorl 11100 Reserved Note 3
Oorl 11101 Reserved Note 3
Oorl 11110 Reserved Note 3
Oorl 11111 Reserved Note 3

N

1. If the Dynamic Bus Control Enable bit in the RT Address Register (bit 12 of Register 10) is set, then ahigh priority interrupt can
occur (if enabled in Register 7) and the Dynamic Bus Control Acceptance bit is set in the status word.

2. Aswith any subaddress or mode code, an interrupt can be caused and used for synchronization purposes.

3. These mode codes can be used, but the BCRTMP will not automatically execute them. The designer can enable an interrupt to
occur on the reception of the mode code.

4. Thehost CPU isresponsible for shutting down abus in amore than dual-redundant system.

5. For the Transmit Vector Word Mode Code, the BCRTMP must access memory for theVector Word, as with other mode codeswith
data (except mode codes 18 and 19).
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BITTIMES | 1| 2| 3| 4| 5| el 7| sl 9|10|11|12|13|14|15|16|17|18|19

[ =]
COMMAND WORD I—I—l 5 | 1| 5 | 5 | 1|
SYNC REMOTE TERMINAL TIR SUBADDRESS/ DATA WORD p
ADDRESS MODE COUNT/MODE CODE
DATA WORD |—|—| | |
| SYNC | DATA | P |
swsworo —— ] RN HEEEEN
REMOTE TERMINAL >| o ol »
SYNC x| z| 5| RESERVED 8 w
| ADDRESS |8|8|$| |§ ﬁlé %lé z
& = 3 8 s g2 2 g
w = I i} w o <
w [ o = uj P4
9] 5 7] o
4 s w 5] $ 3 s
] =) Q 2 %] < @
g8 £z H S 3 F
Note: ) ) = 2 u E 3 g
T/R - tranamit/receive o z
. 2] o
P - parity § ]
:
@ z
z
a

Figure 20. MIL-STD-1553B Word Formats
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10.0 OPERATING CONDITIONS*
(REFERENCED TO V) 11.0 DC ELECTRICAL

SYMBOL PARAMETER LIMITS UNIT
Vpp DC supply voltage -0.3to+7.0 \Y;
Vio Voltage on any pin -0.3toVpp +0.3 \Y
\4 DC input current +10 mA
Tsre Storage temperature -65to + 150 °c
Tamax Maximum junction temperature + 175 °C
Po Average power dissipation 1 300 mw
C}'e] Thermal resistance, junctionX0106to-case 12 °C/Watt

Notes:

1. Doesnot reflect the added P, due to an output short-circuited.

*  Stresses outside the listed absol ute maximum ratings may cause permanent damage to the device. Thisisastressrating only, and
functional operation of thedeviceat theseor any other conditionsbeyond limitsindicated in the operationa sectionsof thisspecification
is not recommended. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
Vop DC supply voltage 451055 Vv
Tc Temperature range -55 to +125 °c
Fo Operating frequency 12+.01% MHz

Figure24. BCRTMP DMA Read Timing (One-Word Read)
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11.0 DC ELECTRICAL CHARACTERISTICS

(VDD =5.0V £ 10%; -55°C < TC < + 125°C)

SYMBOL PARAMETER CONDITION MINIMUM | MAXIMUM | UNIT
VL Low-level input voltage
Rad and TTL inputs 0.8 \
Non-Rad CMOS inpUtS 3 VDD \%
Viy High-level input voltage
Non-Rad TTL inputs 2.0 \
CMOS inputs 7Vpp \
\ High-level input voltage ©
Rad-Hard TTL inputs * 2.2 \Y
CMOS inputs 7Vpp \Y
N Input leakage current
Non-Rad TTL inputs VN =Vpp OrVsg -1 -1 mA
Inputs with pull-up resistors ViNn=VDDp -1 -1 mA
Inputs with pull-up resistors VN =Vss -550 -80 mA
I Input Ieaka7ge current
Rad-Hard TTL ‘,CMOSinputs Vin=Vpp OrVsg -10 10 mA
Inputs with pull-up resistors Vin=Vbpp 150 900 mA
Inputs with pull-up resistors VN =Vss -900 -150 mA
VoL Low-level output voltage
TTL outputs loL =3.2mA 0.4 \
CMOS outputs loL =50mA Vgg+.1 \Y
VoH High-level output voltage
TTL outputs lon = -400mA 24 \
CMOS outputs lon =-50mA Vpp-.1 \Y
loz Three-state output leakage current
TTL OUtpUtS Vo = VDD or VSS -10 10 mA
los Short-circuit output current 12 Vpp = 5.5V, Vo =Vpp 100 mA
Vpp =5.5V,Vg=0V -100 mA
Cin Input capacitance 3 f = IMHz @ OV 10 pF
Cout Output capacitance 3 f = IMHz @ OV 15 pF
Co Bidirect I/0 capacitance 3 f = 1IMHz @ OV 20 pF
IpD Average operating current 14 f = 12MHz, C| = 50pF 50 mA
Qlpp Quiescent current See Note 5 3 mA
Notes:

. Supplied asadesign limit, but not guaranteed or tested.
. Not more than one output may be shorted at atime for amaximum duration of one second.

. Measured only for initial qualification, and after process or design changes which may affect input/output capacitance.

Voltage supply should be adequately sized and decoupled to handle alarge current surge.

. All inputs with internal pull-ups should be left floating. All other inputs should betied high or low.

1
2
3
4. Includes current through input pull-up. Instantaneous surge currents on the order of 1 ampere can occur during output switching.
5.
6.

. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions
V |y =V x(min) +20%, -0%; V= VIH_(max) +0%, -50%, as specified herein, for TTL-compatible inputs.

Devices may be tested using input voltage within the above specified range, but are guaranteed toV,4(min) and V (max).

7. To 1.0E6 total dose; above thislevel, CMOS I/Os required.
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12.0 AC ELECTRICAL CHARACTERISTICS
(OVER RECOMMENDED OPERATING CONDITIONS)

v —_—— — = . VAR VTIN
INPUT VM MAX = = = —-F1 1 X — — T vl MAX

If—ta-)l ;ktb’ VA VL
e — e —
OUT-OF-PHASE I t \
ouTPUT X 0 e
| {— e —x
BUS | I —XK T T T T Vor MIN
1 === == VoL MAX
! i
k tg I
k th 3
SYMBOL PARAMETER
ta INPUTt to responset
th INPUT| to response!
tc INPUT1 to responsel
ty INPUT! to responset
te INPUT! to data valid
t INPUT! to high Z
Ty INPUTT to high Z
th INPUT? to data valid
Notes:

1. Timing measurements made at (V,y MIN +V, MAX)/2.
2. Timing measurements made at (Vo MAX +Voy MIN)/2.
3. Based on 50pF load.

4. Unless otherwise noted, al AC eectrica characteristics are guaranteed by design or characterization.
Figure 21. Typical Timing M easurements
5v

Irer (source)

3v
50pF
ov
IReF (SiNk) <9ns
Output Loading Input Pulses

Figure32. BCRTMP Interrupt Log List Entry Operation Timing

Note:
50pF including scope probe and test socket

Figure 22. AC Test Loads and | nput Waveforms
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& DMA GRANT RECOGNIZED ON THIS EDGE

MCLKD2 ] | | | | | | | l | | [ |
_ tshr 3 &
DMAR 777777| |777777777777777777777777777777777777777777777
_ |
DMAG t L
_ tpwo ‘ 2
DMACK |7 777
___ ! |
TSCTL T i —
_ [
MEMCSO | | |
| |
ADDRESS i ' II K Pad xr—
DATA ] | ! ! | ) 77—\
RWR/RRD? ' L H | | |—|—
| | | | | | |
AEN | N T (1]
1 1
BURST I | 'ﬁl T, Tz J & | T
toozt1 3 < T sk—| e >
PHL2 tpuLs
tpHLA
SYMBOL PARAMETER MIN MAX UNITS
tsHL1 DMACK! to DMAR High Impedance 0 10 ns
topyq 1 DMAG! to DMACK: 3 0 45 ns
tpHL2 DMAG. to TSCTL! 2xMCLK 4XMCLK ns
tpzi1 TSCTL! to ADDRESS valid 0 40 hs
tHLH2 RWR/RRD1t to DMACK High Impedance THMC1-10 | THMC1+10 ns
tpHL3 TSCTL! to RWR/RRD! MCLK-20 MCLK+20 ns
tpw2 DMAG! to DMAGt MCLK 6xXMCLK ns
tOOZLl DMAR! to Burst?t 0 10 ns
tpyig DMAR. to DMAG: *6 0 3.5 (1.9) us
tpHL4 DMAR! to DMAG! 56 0 1.9 (0.8) ps
Notes:

1. Guaranteed by test.
2. Seefigures 24 and 25 for detailed DMA read and write timing.
3 DMAG must be asserted at least 45ns prior to the rising edge of MCLKD?2 in order to be recognized for the next MCLKD2 cycle.
If DMAG isnot asserted at |east 45nsprior totherisingedgeof MCLK D2, DMAG isnhot recognized until thefollowingMCLK D2 cycle.
4. ProvidedMCLK =12MHz. Number in parenthesesindicatesthelongetDMAR! toDMAG. alowed duringworst-casebusswitching
conditionsin order to meet MIL-STD-1553B RT Response Time. The number not in parentheses appliesto al other circumstances.
5 Provided MCLK =6MHz. Number in parenthesesindicatesthelongest DMAR! toDMAG.! allowed during worst-case busswitching
conditionsin order to meet MIL-STD-1553B RT Response Time. The number not in parentheses appliesto al other circumstances.
6. Themaximum limit for this specification applies only when using DMA Legdization (MD0=1)

MCLK = period of the memory clock cycle.
BURST signd isfor multiple-word DMA accesses.
THM C1lisequiva enttothepositivephaseof M CLK (seefigure24).

Figure 23. BURST DMA Timing
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t t
f‘LHi. IIOHLl I

THMC2

|E THMC1 ;l |
|

|
MCLKD2 I}
L] | : | L
TSCTL : I
] .
MEMCSO ; i |
| } |
AtpLrz 1€ | A K-thLz2
ss
ADDRE @( I | ) ——
I I I
DATA } t 4 D
N——
RRD : ! | L
| t ! | |
KLH L tstH1 s Ktuz
L tpw1 J
~ 1
SYMBOL PARAMETER MIN MAX UNITS
tsHL1 ADDRESS valid to RRD! (ADDRESS setup) [THMC2-20 | THMC2 ns
tpw1 RRD! to RRD? MCLK-5 MCLK+5 ns
thize RRD1t to ADDRESS High Impedance (ADDRESS hold) |[THMC1-10 | THMC1 ns
tHLZ1 RRD1t to DATA High Impedance (Data hold) 5 - ns
tsLHL Data valid to RRD1t (Data setup) 40 - ns
tpypy - | MCLK1 to MCLKD21 40 ns
tpLH2 MCLK1 to TSCTL/MEMCSO! 40 ns
tiom 1+ | MCLK1 to RRD! 60 ns
Note:

1. Guaranteed by test.

Figure 24. BCRTMP DMA Read Timing (One-Word Read)
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tELHi' tioHL1 THMC1 g, THMC2
MCLKD2 ! I
] | : [ L
TSCTL ' ! I —
| I 1
I T
MEMCSO : | EE—
-)It < i
ilpH2 | 3 thize 2
ADDRESS | }
X - I
j |
| |
7
DATA T K : >|—
RWR | 1 | |
D HL1 L thize |
k—HL ¥ Htoozis t k——=—)
. PW1 J
N 7
SYMBOL PARAMETER MIN MAX UNITS
tsHL1 ADDRESS valid to RWR| (ADDRESS setup)| THMC2-20| THMC2 ns
tOOZLl 1 RWR! to DATA valid 0 30 ns
tHLZz1 RWR1t to DATA High Impedance (DATA hold) THMC1-20| THMC1 ns
tHLZ2 RWR1 to ADDRESS High Impedance (ADDRESS hold) |THMC1-20 THMC1 ns
tpw RWR! to RWR1 MCLK-5 | MCLK+5 ns
to i, L |MCLK1 to MCLKD21 0 40 hs
thLi2 MCLK1 to TSCTL/MEMCSO! 0 20 ns
tiopLs © [MCLK1 to RWRL 0 60 ns

Note:

1. Guaranteed by test.

Figure25. BCRTMP DMA Write Timing (One-Word Write)
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: t
I 00ZH2
|

ItOOZHl HLH1
1 f
T T | I
ADDRESS ( } } t ) ( )
| L—t—
DATA T ) E— :—
RD+CS 4|—i : I
L tHiH2
7
™ tpwr L I thw2 N
A 7
| |
SYMBOL PARAMETER MIN MAX UNITS
toozH2 ADDRESS valid to DATA valid - 80 ns
tHLH2 RD+CSt to DATA High Impedance (DATA hold) 5 50 ns
toozH1 1 |RD+CS! to DATA Valid (DATA access) - 60 ns
tHLH1 RD+CS1 to ADDRESS High Impedance (ADDRESS hold)] 5 - ns
tpw1 RD+CS! to RD+CSt 60 - ns
tpw2 RD+CS1t to RD+CS! 80 - ns
Notes:

1. Guaranteed by test.
2. User must adhere to both tgozp1 and togzpp timing constraints to ensure valid data

Figure 26. BCRTMP Register Read Timing

, fsHLL % tpw1 ItHL H2

k X% 3l
ADDRESS_|< T ; S <

— =
.IHLHll

SLH1 I<

WR+CS

tpw2

|
e G o—
I
l
A

SYMBOL PARAMETER MIN MAX UNITS
[ ADDRESS valid to WR+CS| (ADDRESS setup) | 60 - ns
tsiH1 DATA valid to WR+CS1 (DATA setup) 60 - ns
tpw1 WR+CS! to WR+CSt 60 - ns
tHLHL WR+CS1 to DATA High Impedance (DATA hold) 10 - ns
tHLH2 WR+CS1t to ADDRESS High Impedance (ADDRESS hold) 10 - ns
tpw2 WR+CS1t to WR+CS\ 80 - ns

Figure27. BCRTMP Register Write Timing
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RRD
| | ;IDLHZ
F‘

WR | |
RWR : !
PLH3
4k .
MEMCSI I
- 1 |
1

SYMBOL PARAMETER MIN MAX UNITS
tPLHl 1 @l to RRD! 0 30 ns
tpLH2 1 WR! to RWR! 0 30 ns
tpLH3 1 MEMCSI! to MEMCSO! 0 30 ns
Note:
1. Guaranteed by test.
Figure 28. BCRTMP Dual-Port Interface Timing Delays
tpz
sl
MANCHESTERICI DI : IDI
DMA ] I ]
ACTIVITY — e
SYMBOL PARAMETER MIN MAX UNITS
tpzL1 Data word to DMA activity 0 4 Us

This diagram indicates the relationship between the incoming Manchester code and DMA activity (i.e, DMAR! to DMACK1).

Note:
The pulsawidth = (11ms-tpp a -tpzi 1) Wheretpy 4 isthe time to complete DMA activity (i.e, DMAR! to DMACK1).

Figure29. DMA Activity(RT Mode)
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tpLH2

vew LT LML ririrererier
MCLKD2 | I I_I I_I I | I

ovAR /L1 !//////////////////////////

T
3k Sk
thuLe tsHLL
SYMBOL PARAMETER MIN MAX UNITS
thHL1 DMAG! to DMAGO! 0 30 ns
tsHL DMACK! to DMAR High Impedance 0 10 ns
tpLpz 1 MCLK1 to MCLKD21 0 40 ns

Notes:
1. Guaranteed by test.

2. When DMAG iis asserted before DMAR, the DMAG signa passes through the BCRTMP as DMAGO.

Figure 30. BCRTMP Arbitration when DMAG isAsserted before Arbitration

Figure27. BCRTMP Register WriteTiming
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tpwi

|
|
>
LGLEN /
|
1 1
i —>l| tHLH2 :4— -le thiza
T
LGLCMD I | I
1 H H 1
I \ | I
-DI‘tHLHl 9 tsiHl :4-
T ! : T
LGLO-10 |
SYMBOL PARAMETER MIN MAX UNITS
tpw1 LGLEN! to LGLEN1 (Pulse width) 750 — ns
thLHL LGLEN! to Legalization Bus Valid — 200 ns
tsLp1 LGLCMDt to LGLEN? (Setup Time) —_ 100 ns
thizt LGLEN1 to LGLCMD Invalid (Hold Time) 0 — ns
tLHe Legalization Bus Valid to LGLCMD# (Setup Time) —_ 450 ns

Figure31. BCRTMP Legalization Bus Timing
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ovar /717777777 VI T T T
DMAG | I

DMACK

RWR

RRD

TSCTL

BURST I

T 1

STDINTL
STDINTP T
f toorLy 1 t
OOLH1
) | PW1
L OOHL2 o
N 2
SYMBOL PARAMETER MIN MAX UNITS
tooLH1 TSCTL1t to STDINTP/STDINTL! - 1 Hs
thw1 STDINTP! to STDINTP1 320 340 ns
tooHL1 DMACK! to RWR! 3XxMCLK-10 5XxMCLK ns
tooHL2 DMAG! to STDINTL ! 8XMCLK+0.5 |10xMCLK+1 ns
Note:

Address and data bus relationships (not shown) areidentical to figure 23.

Figure32. BCRTMP Interrupt Log List Entry Operation Timing
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Figure 33a. BCRTMP Flatpack | dentification (Top View)
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Figure 33b. BCRTMP Pingrid Array Pin Identification (Bottom View)

D1 - BRDCAST
D2 - LGL7
D3 - NC

D4 - NC

D13 - ACTIVE
D14 - BURST
D15 - DMACK
El1 - NC

E2 - LGL10
E3 - LGL8
E13 - DMAGO
E14 - NC

E15 - MCLKD2
M1 - MDO1
M2 - MDO3
M3 - LOCK
M13 - NC

M14 - TAO
M15 - TBO
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