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Figure 1. BCRT Block Diagram
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1.0 INTRODUCTION

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

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

1.1 Features- Remote Terminal (RT) Mode

Indexing

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

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

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

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

Sequential M essage Status | nformation

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

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

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

Interrupt History List

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

1.2 Features - Bus Controller (BC) Mode

Multiple M essage Processing

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

Automatic I nter message Delay

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

Automatic Palling

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

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

Automatic Retry

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

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

Interrupt History List

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

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

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

BIPHASE OUT:

BIPHASE IN

TERMINAL P,
ADDRESS™

STATUS
SIGNALS

DMA
SIGNALS

A

TAZ

\
:
J

CONTROL_<
SIGNALS

RD—>
WR—>

CS—>]
AEN—>
BCRTSEL —>

13 (K3)
14 (L2)
17 (L4)
18 (K6)

15 (L3)
16 (K4)
19 (K5)
20 (L5)

28 (K8)
29 (L9)
30 (L10)
31 (K9)
32 (L11)
33 (K10)

68 (A6) +
69 (A4)
70 (B4) +
25 (K7)
27 (L8)
72 (A2)
75 (B2)
26 (37)
73 (B3)*

56 (A10)+
57 (A9)
67 (B5)
58 (BS) +
74 (A1)
55 (B9)

61 (B7)
60 (C7)
62 (A7)
66 (A5)
11 (L1)**
12 (K2)**
10 (J2)
24 (L7)**
53 (Al1)
52 (C10)
59 (A8)**
54 (B10)

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

(G10)
(G11)
(E9)

(E11)
(E10)
(F11)
(D11)
(D10)
(c11)
(B11)

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

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

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

(I5)
(C9)
(A3)

21
65
71

A0++ -\
«—> A1 Tt
<—> A2 TT
<—> A3 T
—> A4
—> A5
—> A6
—> A7

—> A9

——> A10
—> All
—> Al2
—> A13
—> Al4
—> A15 _)

\ ADDRESS,,
LINES

\. DATA
LINES

++

ST T LTI

*x Pininternally pulled up.
+ Pin at high impedance when not asseted
++ Bidirectional pin.

* Formerly MEMWI

N.

)
Yoo
)

POWER

CLOCK
SIGNALS

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

Figure 2a. BCRT 84-lead Functional Pin Description
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BIPHASE OUT:

*

++

BIPHASE IN

TERMINAL P
ADDRESS™

STATUS <
SIGNALS

DMA
SIGNALS

A

CONTROL<
SIGNALS

\
:
l

TAZ<—

RD—>
WR—>

CS—>
AEN—>
BCRTSEL —>;

Pininternally pulled up.

—
QAEMCSO<_

51 —> A7 \ ADDRESS+
LINES

2
J\_

118[c&—> D7 DATA

114—> D8 LINES™

POWER

GROUND

18 «—— CLK
85 le—— MCLK CLOCK
94 L5 MCKD2 SIGNALS

Pin at high impedance when not asseted
Bidirectional pin.

Formerly MEMWI

N.

.

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

Figure 2b. BCRT 132-lead Functional Pin Description
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Legend for TYPE and ACTIVE fields:

TUI = TTL input (pull-up)

AL = Active low

AH = Active high

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

TO=TTL output

TTO = Three-state TTL output

TTB = Bidirectional

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

ADDRESSBUS
NAME PIN NUMBER TYPE [ ACTIVE DESCRIPTTON
LCC/FP PGA 13ZFP

AO 34 JI0 36 TTB - 1TO(CSB) of the Address Bus|
Al 35 K1I 37 TTB - It T of the Address Bus
AZ 36 JIT 40 ITB -- iTZ of theAddressBus
A3 37 HIO a1 TTB - It 30of the Address Bus
A4 38 HII a2 TTO - 1t 4 of the Address Bus
A5 39 GY 45 TTO - IT5 of the Address Bus
AB 40 GI0 a7 TTO - 1T 6 of the Address Bus
A7 a1 GIT 5T TTO - It 7 of the Address Bus
A8 s E9 52 ITO - it 8 of the Address Bus
A9 a5 EIT 54 TTO - 119 of the Address Bus
AT0 46 EIO 56 TTO - 11 10 of the Address Bus
ATT a7 FIT 57 TTO - ITIT of the Address Bus
AlZ 48 DII 58 TTO - 1T 12 of the Address Bus
AT3 49 D10 60 TTO - 1T I3 of the Address Bus
Al4 50 CI1 61 ITO -- 1T 14 of the Address Bus
AT5 51 BIT 63 TTO - 1115 (MSB) of the AddressBug
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DATA BUS

NAME PIN NUMBER TYPE [ ACTIVE DESCRIPTTON
LCC/FP PGA 132 FP
DO 9 KA 129 TTB - 110 (LSB) of the DataBus
DI 8 JL 127 ITB - 1t 1 of the DaiaBus
D2 7 HZ 125 TTB -- it2 of theDalaBus
D3 6 HI1 124 TTB -- 11 3 of the Dala Bus
D4 5 G3 122 TTB -- 1T 4 of the Dala Bus
D5 4 GZ 120 TTB -- 115 of the DataBus
D6 3 GI 119 ITB -- 116 of the DaiaBus
D7 2 F1 118 TTB -- 1T 7 of the DaiaBus
D8 83 E1 114 TTB -- 1T 8 of the DalaBus
D9 82 EZ2 112 TTB -- 119 of the Data Bus
D10 81 F2 110 TTB -- 1T 10 of the Dafa Bus
D11 80 D1 108 TTB -- it 1T of the Data Bus
D12 79 DZ 107 ITB - 1T 1Z of the Data Bus
D13 /8 CIl 105 ITB - 1T 13 of the Data Bus
D14 77 B1 103 TTB -- it 14 of the Daia Bus
D15 76 C2 102 TTB -- 1T 15 (msb) of the Data Bus

TERMINAL ADDRESSINPUTS

NAME PINNUMBER TYPE T ACTIVE DESCRIPTTON
LCCIFP PGA 132 FP
RTAO 28 K8 27 TUI -- Remote Terminal Address Bit 0

LSB). The entire RT addressis
strobedinat Master Reset. Verify|
t by reading the Remote
[Terminal Address Register. All
the Remote Terminal Address
bits are internally pulled up.
RTAT 29 L9 29 TUOT - emote Terminal Address Bit
1. Thisisbit 1 of the Remote
Terminal Address.

RTAZ 30 10 30 TUT - emote Terminal Address Bit
2. Thisis bit 2 of the Remote
Terminal Address.

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

RTAZ 32 [1T 32 TUOT - emote Terminal Address Bit
4. Thisisbit 4 (MSB) of the
Remote Terminal Address.
RTAS 33 K10 35 TUI - emote Termina (Address) |
Parity. Thisis oddof the
Remote Terminal Address.
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CONTROL SIGNALS

NAME

PIN NUMBER

TYPE

ACTIVE

DESCRIPTTON

LCC/FP

PGA

132 FP

61

B7

79

I

AL

Read. The host uses this in conjunction
with CStoread aninternal BCRT register.

60

C7

77

LL

AL

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

62

AT

81

AL

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

AEN

66

AS

86

I

AH

Address Enable. The hostCPU usesAEN
to indicate to the BCRT that the BCRT's
addresdines can be asserted; thisisa
precautionary signal provided to avoid
address bus crash. If not used, it must be
tied high.

BCRTSEL

I

L1

131

TUI

BC/RT Select. This selects between
either the Bus Controller or Remote Ter-
minal mode. The BC/RT Mode Select bit
in the Control Register overridesthis
input if the Lock pinisnot high. Thispin
isinternally pulled high.

LOCK

12

K2

TUI

AH

Lock. When set, this pin prevents inter-
nal changes to both the RT address and
BC/RT mode select functions. Thispinis
internally pulled high.

EXTOVR

24

L7

20

TUI

AL

External Override. Use thisin multi-
redundant applications. Upon receipt, the|
BCRT aborts al current activity.
EXTOVR should be connected to COM-
STR output of the adjacent BCRT when
used. Thispinisinternaly pulled high.

MRST

10

32

130

I

AL

Master Reset. Thisresetsdl internal

state machines, encoders, decoders, and
registers. The minimum pulsewidth for a
successful Master Reset is 500ns.

MEMCSO

BI0

68

TO

AL

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

MEMCSI

59

A8

75

TUl

AL

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

RRD

53

AIl

65

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 BCRT. Itis
also the signal the BCRT usesto read
from memory. It is asserted following
receipt of DMAG. When the BCRT per-
forms multiple reads, thissignal is
pulsed.

RWR

52

CI10

TO

AL

RAM Write. In the pseudo-dual-port
RAM mode, the CPU and BCRT usethis
to writeto external RAM. Thissignal is
asserted following receipt of DMAG. For
multiple writes, this signal is pulsed.
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CONTROL SIGNALScon’t

NAME

PIN NUMBER

TYPE

ACTIVE

DESCRIPTTON

LCC/FP

PGA

132 FP

STDINTL

638

Ab

89

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
clears the interrupt.

STDINTP

69

AL

90

TO

AL

Standard Interrupt Pulse. STDINTP
pulses when an interrupt
I1slogged.

HPINT

70

BY

92

TTO

ZL

High-Priority Interrupt. The High Prior-
ity Interrupt level is asserted upon occur-
ance of events enabled in the High-
Priority Interrupt Enable Register. The
corresponding bit(s) in the High-Priority
Interrupt Status/Reset Register reset
HPINT.

TTMERON

25

K7

22

AL

(RT) Timer On. Thisisa 760-microsec-
ond fail-safe transmitter enable timer.
Started at the beginning of atransmis-
sion, TIMERON goes inactive 760
microseconds later or is reset automati-
cally with the receipt of anew command.
Useit in conjunction with CHA/B output
to provide afail-safe timer for Channels
A and B transmitters.

COMSTR

27

L8

25

TO

AL

(RT) Command Strobe. The BCRT
asserts this signal after receiving avalid
command. The BCRT deactivatesit after
servicing the command.

SSYSF

72

AZ

96

TI

AH

(RT) Command Strobe. The BCRT
asserts this signal after receiving avalid
command. The BCRT deactivatesit after
servicing the command.

BCRTF

75

BZ

101

TO

AH

BCRT Fail. Thisindicates a Built-in-Test
(BIT) failure. In the RT mode, the Termi-
nal Flag bit in 1553 status word is also
set.

CHATB

26

37

24

Channel A/B. Thisindicates the active or
last active channel.

TEST

73

B3

97

TO

AL

BCRT Fail. Thisindicates aBuilt-in-Test
(BIT) failure. In the RT mode, the Termi-
nal Flag bit in 1553 status word is aso
Set.
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BIPHASE INPUTS

NAME PIN NUMBER TYPE [ ACTIVE DESCRIPTTON
LCCIFP PGA 132 FP
RAO 16 K4 9 T - Receive Channel A One. Thisisthe

Manchester-encoded true signal input
from Channel A of the busreceiver.

RAZ S L3 7 T - Receive Channel A Zero. Thisisthe
Manchester-encoded complementary sigH
nal input from Channel A of the bus
receiver.

RBO 20 LS5 15 TI - Recelve Channel B One. Thisisthe

M anchester-encoded true signal input from
Channel B of the bus receiver.

RBZ 19 KS 3 L - Receive Channel B Zero. Thisisthe
Manchester-encoded complementary sigH
nal input from Channel B of the bus

recaiver,
BIPHASE OUTPUTS
NAME PIN NUMBER TYPE [ ACTIVE DESCRIPTTON
LCCIFP PGA 132 FP
TAO 12 L2 4 10 - Transmit Channel A One. Thisisthe

Manchester-encoded true output to be
connected to the Channel A bus transmit
ter input. Thissignal isidle low.

TAZ 13 K3 3 TO - Transmit Channel A Zero. Thisisthe
Manchester-encoded complementary
output to be connected to the Channel A
bus transmitter input. Thissignal isidle
low.

TBO 18 K6 e TO - Transmit Channel B One. Thisisthe
Manchester-encoded true output to be
connected to the Channel B bus transmit-
ter input. Thissignal isidle low.

TBZ 17 L4 10 TO - Transmit Channel B Zero. Thisisthe
Manchester-encoded complementary
output to be connected to the Channel B
bus transmitter input. Thissignal isidle
low.
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DMA SIGNALS

NAME

PIN NUMBER

TYPE

ACTIVE

DESCRIPTTON

LCC/FP

PGA

132FP

DMAR

56

A10

70

ITO

ZL

DMA Request. The BCRTM issues this
signal when access to RAM isreqguired. It
goes inactive after receivingaDMAG
signal.

DMAG

57

A9

72

I

AL

DMA Grant. Thisinput to the BCRTM
alows the BCRT to access RAM. Itis
recognized 45ns before the rising edge of
MCLKD2.

DMAGO

67

B5

88

TO

AL

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

DMACK

58

B8

77

TTO

ZL

DMA Acknowledge. The BCRTM asserts
this signal to confirm receipt of DMAG, it
stays low until memory access is complete.

BURST

77

Al

98

TO

AH

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

ITSCTL

55

B9

69

TO

AL

Three-State Control. This signal indicates
when the BCRTM is actually accessing
memory. The host subsystem’s address and
data lines must be in the high-impedance
state when the signals active. This signal
assists in placing the external data and
address buffers into the high-impedance
state.

CLOCK SIGNALS

NAME

PINNUMBER

TYPE

ACTIVE

DESCRIPTTON

LCC/FP

PGA

1I3Z2FP

CLK

21

35

18

1L

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-
1553B.

MCLK

65

[6:5)

8b

1L

Memory Clock. Thisisthe input clock
frequency the BCRT uses for memory
accesses. The memory cycletimeis
equal to two MCLK cycles. Therefore,
RAM access time is dependent upon the
chosen MCLK frequency (6MHz mini-
mum, 12MHz maximum). Please see the
BCRT DMA timing diagramsin this
chapter.

MCLKDZ

71

A3

TO

Memory Clock Divided by Two. This
signal isthe Memory Clock input

divided by two. It assists the host sub-
system in synchronizing DMA events.

POWER A

D GROUND

NAME

PIN NUMBER

TYPE

ACTIVE

DESCRIPTTON

LCC/FP

PGA

13ZFP

Vbb

23,43,64, 84

L6, C9, Cp,
'E3

17, 34,50, 66,
83, 100, 115,
132

PWR

+5Vv

Vss

1,22,42,63

F3, J6, FI10,
B6

1,16, 33,49,
67, 82, 99, 116|

GND

Ground
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3.0 Internal Registers

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

usage isdefined as follows:

#0 Control Register

Bit
Number

BITs15-12

BIT 11

BIT 10

BIT9

BIT 8

BIT7

BITs6-5
BIT 4

BIT 3
BIT 2

BIT1
BITO

Description

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

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

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

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

(RT) Channel A Enable. When st 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 27).

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

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

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

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

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

Bit
Number
BIT 15
BIT 14

BIT 13

BIT 12
BIT 11
BIT 10
BIT9
BIT 8

BIT7

BIT 6
BITS5
BITs4-1
BITO

Description

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

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

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

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

BIT isin progress.

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

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

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

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

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

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

#3 Polling Compar e Register

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

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

Bit

Number Description

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

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

#5 Current Command Register (Read Only)

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

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

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

Setting the bitsin this register causes a High-Priority Interrupt when the enabled event occurs. To service the High-Priority
Interrupt, the user reads Register 8 to determine the cause of the interrupt, then writes to Register 8 to clear the appropriate bits.
The BCRT 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 159 Reserved.

BIT 8 Data Overrun Enable. When set, this bit enables an interrupt when DMAG was not received by the BCRT 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 lllogical Command. Illogical commandsincludeincorrectly formated RT-RT Command Blocks.

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

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

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

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

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

superseded by other high-priority interrupts.

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

BITO Standard Interrupt Enable. Setting this bit enablesthe STDINTL pin, but does not cause a high-priority
interrupt. If low, only the STDINTP pin is asserted when a Standard Interrupt occurs.
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#38 High-Priority Interrupt Status/Reset Register
When a High-Priority Interrupt is asserted, this register indicates the event that caused it. To clear the interrupt signal and reset
thebit, writea" 1" tothe appropriatebit. Seethe corresponding bit definitionsof Register 7, High-Priority Interrupt 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 Mode Code Received.
Subsystem Fail.

End of BIT.

BIT Word Fail.

End of Command Block.

Message Error.

Standard Interrupt. The BCRT sets this bit when any Standard Interrupt occurs, providing bit O of Register 7 is
enabled. (Reset STDINTL output.)

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

Bit
Number

BITs15-6
BITS5

BIT 4

BIT 3

BIT 2
BIT1
BITO

Description

Reserved.

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

(RT) Illegal 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 BCRT Mode Selection from changing.

Bit

Number Description

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

BIT 14 (RT) Busy. Setting this 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, the
Subsystem Fail is also logged into the Message Status Word.

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

BIT 11 (RT) Terminal Flag. Setting this bit setsthe RT status word Terminal Flag bit; the Terminal Flag bit inthe RT
statusword 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 data transfers to the
subsystem.

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

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

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

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

BITs4-0 Remote Terminal Address (Bit 0 is the LSB). Thisreflects the RTA4-0 inputs at Master Reset. Modify the

Remote Terminal Address by writing to these bits.

#11 BIT Start Register (Write Only)

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

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

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

#12 Programmed Reset Register (Write Only)

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

#13 RT Timer Reset Register (Write Only)

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

#1

#2

#3

#4

#5

#6

#7

#8

BC/RT CONTROL REGISTER
15 14 13 12 11 10 9 8

[ unusep | unusep | unusep | unusep | extovr | Bort | Rrvate | Buseen |
7 6 5 4 3 2 1 0

SU’S\‘/_%EE'N RTYCNT |RTYBCME I RTYTO | RTYME | RTYBSY I STEN |

BC/RT STATUS REGISTER

15 14 13 12 1 10 9 8

| Test | mrract | ovneus |rrriac | sro | Busy | mr | Rreser |
6 5 4 3 1 0

| Borr | Busas | ssraiL | unusep | unusep | unusep | unusep | cwekes |

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

15 14 13 12 11 10 9 8
[ as T a4 [ ms [ a2 | an | a0 [ a0 [ as ]
7 6 5 4 3 2 1 0
| Az ] ae ] o ] A | Az | a2 | ar | a0 |

POLLING COMPARE REGISTER
15 14 13 12 11 10 9 8

[ x T x T x T x T x TJwmseerrR] instR [ sro |
7 5 5 4 3 2 1 0
| swetiz | swetiz | swetia | Brocst | Busy | ssriac | pbBc | RTFLac |
BIT WORD REGISTER
15 14 13 12 1 10 9 8
[crsrai [ crara | b1z | b2 | omr | b | pe | o8 |
7 6 5 4 3 2 1 0
| oz ] o6 | s | ba | b3 | b2 | b1 | b0 |

CURRENT COMMAND REGISTER

15 14 13 12 11 10 9 8
| b5 | bpia | bz | b1z | b | b0 | pbo | bs |
7 6 5 4 3 2 1 0
[ o7 ] o6 | s | oa | o3 | b2 | b1 [ oo |

INTERRUPT LOG LIST POINTER REGISTER

15 14 13 12 11 10 9 8

[ a5 | a4 | as | a2 | an | a0 | a9 [ as |
7 6 5 4 3 2 1 0

| a7 [ ae | as [ a4 | s [ a2 [ a1 [ a0 |

BCRT HIGH-PRIORITY INTERRUPT ENABLE REGISTER

15 14 13 12 1 10 9 8

| unusep | unusep | unusep | unusep | unusep | unusep | unusep | omaerr |
6 5 2 1 0

[ cmoerr | bynsus | ssrai | enoeir | errar | Eor | mscerr | stonT |

BCRT HIGH-PRIORITY INTERRUPT STATUS/RESET REGISTER

15 14 13 12 11 10 9 8

[ unusep | unusep | unusep | unusep | unusep | unusep | unusep | pbatovr |
2 1 0

| ieemp | ovneus | sskail | enoeir | Birrar | eor | wmseerr | stomnt |

Table 1. BCRT Registers
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#9  STANDARD INTERRUPT ENABLE REGISTER
15 14 13 12 10 9
| unusep | unusep | unusep | unusep [ unusep | unusep | unusep | unuseo |
4
['unusep [ unusep [ wisemo [ icemo Jrotrar Jrryrair | wscerr | cmoeik |
#10 REMOTE TERMINAL ADDRESS REGISTER
15 14 13 12 11 10 9 8
[ wstr | Busy2 [ ssriac | bBc [ rrrnac | sro [ Busvi [ sorr |
7 6 5 4 3 2 1 0
[ lock [ rarerr [ riapaR | rtas | Rraz | rRtA2 | Rrrart | RrA0 |
#11  BUILT-IN-TEST START REGISTER
15 14 13 12 11 10 9 8
L x [ x [ x | I x | x [ x [ x 1]
7 6 5 4 3 2 1 0
L x | x [ x | I x [ x | x | x |
#12 PROGRAMMED RESET REGISTER
15 14 13 12 11 10 9 8
L x | x [ x 1] I x [ x [ x T x |
7 6 5 4 3 2 1 0
L x | x | x | I x | x | x | x ]
#13  REMOTE TERMINAL TIMER RESET REGISTER
15 14 13 12 11 10 9 8
L x | [ x [ x | x | [ x [ x |
7 6 5 4 3 2 1 0
[ x| [ x | x b x [ x | x [ x |
X= DON'T CARE

Table 1. BCRT Registers (continued from page 16)

RAM CPU MEMORY
CONTROL SIGNALS
S BCRT —
RRD RD
RWR| WR
MEMCSO MEMCSI

Figure 3a. Pseudo DualX0106Port RAM

Control Signals

4.0 SYSTEM OVERVIEW

The BCRT can be configured for avariety of processor and
memory environments. The host processor and the BCRT
communicate via aflexible, 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 BCRT
control information -- message data, and

status/error information.

BCRT-18



Built-in memory management functions designed
specifically for MIL-STD-1553B applicationsaid processor
off-loading. The host needs only to establish the parameters
within memory so the BCRT can accessthisinformation as
required. For example, inthe RT mode, the BCRT can store
data associated with individual subaddresses anywhere
within its 64K address space. The BCRT then can
automatically buffer up to 128 incoming messages of the
same subaddress, thus preventing the previous messages
from being overwritten by subsequent messages. This
buffering also extends the intervals required by the host
processor to service the data. Selecting an appropriate
MCLK freguency to meet system memory accesstime
requirements controls the memory accessrate. The
completion of a user-defined task or the occurrence of a
user-selected event isindicated by using the extensive set
of interrupts provided.

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

5.0 SYSTEM INTERFACE

5.1 DMA Transfers

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

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

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

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

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

5.2 Hardware I nterface

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

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

5.3 CPU Interconnection

Pseudo-Dual-Port RAM Configuration

The BCRT's Address and Data buses connect directly to
RAM, with buffersisolating the BCRT’ 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
BCRT and connect to memory as RRL, RWR,

and MEMCSO.

Sandard DMA Configuration

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

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

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

DMA accesses.

Register Access

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

CONTROL BCRT

(DUAL REDUNDANT

CONTROL/ARBITRATION

IT TRANSMITTER

DUAL
TRANSCEIVER

TIMEOUT

Figure 3b. CPU/BCRT Interface -- Pseu

5.4 RAM Interface

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

1553 BUS

do-Dual-Port RAM Configuration

5.5 Transmitter/Receiver Interface

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

ADDRESS BUS

DMAR DMAG DMACK

CPU

<4 DATA BUS

\

SHARED
MEMORY
AREA

BCRT
U RRD RWR MEMCSO
OE
WE
cs

Figure 3c. DMA Signals
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RAM
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BCRT
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|1

ADDRESS >

MEMORY

conTroL|  CPU

BUFFER

DUAL
TRANSCEIVER

xFMR | | XFMR

BUS A

BUS B

ARBITRATION

1553 BUS

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

BCRT

TIMERON
CHANNEL B [CHA/B

=

CHANNEL A

CHANNEL A CHANNEL B

TXINHA TXINHB

DUAL
TRANSCEIVER

Figure4. Dual-Channel Transceiver

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

6.0 REMOTE TERMINAL

ARCHITECTURE
The Remote Terminal architecture is adescriptor-
based configuration of relevant parameters. It is composed
of an RT Descriptor Space (see figure 5) and internal, host-
programmable 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 StatusList Pointer, (3) aData
List Pointer, and (4) an unused fourth word (see figure 6.)
These words indicate how to perform the data transfers
associated with the designated subaddress.

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

incoming messages.

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

next page).
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Message Status information -- including word count, an
internally generated time tag, and broadcast and message
vaidity information -- is provided for each message. The
Message Status Words are stored in a separate Message
Status Word 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.

E RECEIVE | SUBADDRESS #1
- STARTING ADDRESS
INITIALIZED BY CPU RECEIVE | SUBADDRESS #2
IN THE RT DESCRIPTOR
SPACE REGISTER H
®
RECEIVE | SUBADDRESS #30
UNUSED
UNUSED
TRANSMIT | SUBADDRESS #1
TRANSMIT | SUBADDRESS #2
°
®
°
TRANSMIT | SUBADDRESS #30
UNUSED
UNUSED
MODE CODE
#508& 16
MODE CODE
#s 1817
°
°
°
MODE CODE
#515& 31

Figure5. Descriptor Space

6.1 RT Functional Operation

The RT off-loads the host computer of al routine data
transfers involved with message transfers over the 1553B
bus by providing awide range of user-programmable
functions. These functions make the BCRT' s operation
flexible for 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 BCRT then
reads the descriptor words when servicing a command
corresponding to the specified descriptor. All bit-selectable
functions are active high and inhibited when low.

ILLEGAL BROADCAST
SUBADDRESS

ILLEGAL
SUBADDRESS

INTERRUPT WHEN
ADDRESSED

INDEX =0

|— INTERRUPT WHEN

15 10 9 8 7 6 0

UNUSED | | | | INDEX

MESSAGE STATUS LIST POINTER

DATA LIST POINTER

FOR FUTURE EXPANSION

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

Bit

Number Description

BITs

15-11 Reserved.

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

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

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

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

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

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

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

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

status word is overwritten.

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

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

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

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

D. Reserved. The fourth descriptor word is reserved for future use.
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6.1.2 Message Satus Word 15 14 13 12 8 7 0
Each message the BCRT transacts has a corresponding
Message Status Word, which is pointed to by the Message
Status List Pointer of the Descriptor. Thisword allows the
host CPU to eval uate the message’ s validity, determine the
word count, and cal culate the approximate time frame in
which the message was transacted (figures 7 and 8).

WORD COUNT TIME TAG

I_ MESSAGE ERROR
MESSAGE WAS BROADCASTED

SUBSYSTEM FAIL INPUT WAS
ASSERTED DURING THIS MESSAGE

Figure 7. M essage Status Word

MESSAGE STATUS WORD
DATA LIST LIST
MESSAGE #1
/
#1 42
MESSAGE #3
#2 #4
MESSAGE STATUS
MESSAGE LIST POINTER #5
#3
DATA LIST
MESSAGE POINTER 3
#4
(FROM RT DESCRIPTOR)
MESSAGE
#
! Figure 8. Remote Terminal Data and M essage Status List
M essage Status Word Definition
Bit Description
Number
BIT 15 Subsystem Failed. Indicates SSY SF was asserted before the Message Status Word transfer to memory. Thishitis
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 is invalid due to improper synchronization, bit count, word count,

Manchester error.

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

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

REMOTE TERMINAL

Mode codes are handled similarly to subaddress XS%@%%DE DESCRIPTOR SPACE
transactions. Both use the four-word descriptorsresiding in MODE CODE gfggs”f\?  ADDRESS
the RT descriptor space to allow the host to program their #S18&17

operational mode. Corresponding to each mode code is a MODE CODE

descriptor (see figure 9a). Of the 32 address combinations #528&18

for mode codesin MIL-STD-1553B, some are clearly 3

defined functions while others are reserved for future use. .

Sixteen descriptors are used for mode code operationswith

each descriptor handling two mode codes: one mode code

with an associated data word and one mode code without MODE CODE

an associated dataword. All mode codes are handled in #s15&31 <— RTDSSA +320
accordancewith MIL-STD-1553B. Thefunction of thefirst

word of the Mode Code Descriptor is similar to that of the Note:

Subaddress Descriptor and is defined below. Theremaining

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

three words serve the same purpose asin the operation.

Subaddress Descriptor. Figure9a. (RT) Mode Code Descriptor Space
Control Word

Bit

Number  Description

BIT 15 Interrupt on Reception of Mode Code (without Data Word).

BIT 14 Illegalize Broadcast Mode Code (without Data Word).

BIT 13 I1legalize Mode Code (without Data Word).

BIT 12 Reserved.

BIT 11 I1legalize Broadcast Mode Code (with Data Word).

BIT 10 Illegalize Transmit Mode Code (with Data Word).

BIT 9 Illegalize Receive Mode Code (with Data Word).

BIT 8 Interrupt on Reception of Mode Code (with Data Word).

BIT 7 Interrupt if Index = 0.

BITs6-0 Index. Functionally equivalent to the index described in the Subaddress Descriptor. It applies to mode codes with

data words only.

INTERRUPT ON RECEPTION OF MODE CODE
(WITHOUT DATA WORD)

ILLEGALIZE BROADCAST MODE CODE
(WITHOUT DATA WORD)

ILLEGALIZE MODE CODE

(WITHOUT DATA WORD)

RESERVED

ILLEGALIZE BROADCAST MODE CODE
(WITH DATA WORD)

ILLEGALIZE TRANSMIT MODE CODE
(WITH DATA WORD)

ILLEGALIZE RECEIVE MODE CODE
(WITH DATA WORD)

INTERRUPT ON RECEPTION OF MODE CODE
| (WITH DATA WORD)
— INTERRUPT IF INDEX =0
0

15 14 13 12 1 10 9 8 7 6
| I | 1 I I I ] I INDEX
MESSAGE STATUS LIST POINTER
DATA LIST POINTER
RESERVED

Figure9b. (RT) Mode Code Descriptor
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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 (seefigure 5).

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

Dynamic Bus Contr ol #00000

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

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

Synchronize (Without Data Word) #00001

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

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

Initiate Self-Test #00011

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

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

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

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

Overridelnhibit Terminal Flag Bit #00111
The BCRT disables the Terminal Flag inhibit.

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

Transmit Vector Word #10000

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

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

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

Transmit BIT Word #10011

The BCRT transmits BIT information from the BIT
Register.

Selected Transmitter Shutdown #10100

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

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

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

In accordance with MIL-STD-1553B, the remote terminal
handl essuperseding commandson thesameor oppositebus.
When receiving, the remote terminal performs aresponse
time-out function of 56 microseconds for RT-RT transfers.
If the response time-out condition occurs, a Message Error
bit isset 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. Detectable errorsinclude word
count errors, long words, short words, Manchester errors
(including zero crossing deviation), parity errors, and

data discontiguity.

6.3 RT Operational Sequence

Thefollowing is agenera description of the typical
behavior of the BCRT asit processes amessage in the RT
mode. It is assumed that the user has already written a“1”
to Register 0, bit 0, enabling RT operation.

Valid Command Received.

COMSTR goes active

DMA Descriptor Read. After receiving avalid
command, the BCRT initiates a burst DMA:

DMA arbitration (BURST)
Control Word read

Message Status List Pointer read
Data List Pointer read

Data Transmitted/Received.
Data Word DMA.

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

DMA arbitration

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

If the BCRT receivesdata, it writes each DataWord
to memory after the Data Word is received:

DMA arbitration

DataWordwrite (starting at Data L ist Pointer
address, incremented for each successive
word)

Satus Word Transmission.

The BCRT automatically transmits the Status Word as
defined in MIL-STD-1553B. The Message Error
and Broadcast Command Received bits are
generated internally. Writing to Register 10 enables
theother predefined bits. For illegalized commands,
the BCRT 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 enabled in Register 7).
For message errors, theBCRT isputinahold
state until theinterrupt is acknowledged (by
writing a“1” to the appropriate bit in
Register 8).

For Standard I nterrupts:

DMA arbitration (BURST)
Interrupt Status Word write

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

STDINTL asserted (if enabled)
Processing continues

Descriptor Write.

After theBCRT processesthe 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.

Predefined mode codes (18 and 19) which do
not require access to memory for the data
word, do not involve updating the Data List
Pointer.

Messages with errors prevent updates to the
Data List Pointer.

If the message index was zero, neither the
Message Status List Pointer nor the Data
List Pointer is updated.
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7.0 BUSCONTROLLER ARCHITECTURE
The BCRT’s bus contraller architectureis based on a
Command Block structure and internal, host-
programmabl e registers. Each message transacted over the
MIL-STD-1553B bus has an associated Command Block,
which the CPU sets up (see figures 10 and 11). The
Command Block contains all the relevant message and RT
status information as well as programmable function bits
that allow the user to select functions and interrupts. This
memory interface system isflexible dueto adoubly-linked
list data structure.

HEAD POINTER

CONTROL WORD

COMMAND WORD 1

COMMAND WORD 2 (RT-RT ONLY)

DATA LIST POINTER

STATUS WORD 1

STATUS WORD 2 (RT-RT ONLY)

TAIL POINTER

Figure 10. Command Block

In adoubly-linked Command Block structure, pointers
delimit each Command Block to the previous and
successive blocks (seefigure 12). Thelinking feature eases
multiple message processing tasks and supports message
scheduling because of its ability to loop through a series of
transfers at a predetermined cycle time. A data pointer in
thecommand allows efficient space allocation because data
blocks only have to be configured to the exact word count
used inthe message. Datapointersalso provideflexibility in
data-bank switching.

COMMAND BLOCK

ﬂ DATA WORD #1

DATA WORD #2

DATA LIST POINTER

«—x—>

LAST DATA WORD

X 1S BETWEEN 1 & 32
Figure 11. 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 BCRT'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
OCCUrsS:

Busy bit 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 programmabl e on the same or
opposite bus.

The Bus Controller also has a programmable intermessage
delay timer that facilitates message transfer scheduling (see
figures 13 and 14). 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 wordsto 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
(—z

HP

TP
(—=

HP

TP

(s

HP

TP

Figure 12. Command Block Chaining
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7.1 BC Functional Operation

The Bus Controller off-loads the host computer of many
functions needed to coordinate 1553B 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 BCRT’ s operation.

The host determinesthefirst Command Block by setting the
initial starting address in the current Command Block

Register. Onceset, theBCRT updatesthe current Command
Block register with the next Command Block Address. The

Command Blocks and counts out message delays (where
programmed) until it encounters the last Command Block
listed (indicated by the End of List bit in the control word).
Interrupts are asserted when enabled events occur (see the
Exception Handling and Interrupt L ogging section,

page 33).

The functions and their programming instructions are

described below. The registers also contain many
programmable functions and function parameters.

BCRT then executes the sequential
15 14 13 12 11 10 9 8 7 3y 0
CC
MESSAGE INTERRUPT POLLING AUTO END RT-RT MONITOR
ERROR SKIP AND ENABLE RETRY OF TRANSFER RT-RT TIME DELAY'
CONTINUE ENABLE | LIST TRANSFER 33
(4
Figure 13. Control Word
| MESSAGE #1 | MESSAGE #2 | MESSAGE #3
| TDELAY1 | TDELAY2 |

Figure 14. BC Timing Delays
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BC Command Block Definition
Each Command Block contains (see figure 10):

A. Head Pointer. Host-written, thislocation can contain the address of the previous Command Block’ sHead Pointer. The BCRT
does not access this location.

B. Control Word. Host-written, the Control Word contains bit-selectable options and a Message Error bit the BCRT provides
(see figure 13). The bit definitions follow.

Bit
Number

BIT 15
BIT 14
BIT 13

BIT 12
BIT 11

BIT 10

BIT9
BIT 8

BITs7-0

Description

Message Error. The BCRT sets this bit when it detects an invalid RT response as defined in MIL-STD-1553B.
Skip. When set, this bit instructs the BCRT 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 0 of Register 9.

Polling Enable. Enables the BCRT'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 BCRT, upon completion of the current message, will halt and
assert a High-Priority Interrupt. The interrupt must also be enabled in the High-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, thisfunction indicates that the BCRT should receive and store the message
beginning at the location indicated by the data pointer.

TimeDelay. The CPU setsthisfield, which causesthe BCRT to delay the specified time between sequential message
starts (see figures 13 and 14). Regardless of the valuein the Time Delay field (including zero), the BCRT will at least
meet the minimum 4ms intermessage gap time as specified in MIL-STD-1553B. The timer is enabled by having a
non-zero value in this bit field. When using this function, please note:

- Timer resolution is16 microseconds. As an example, if a given message requires 116ns tocomplete(includingthe
minimum 4ns intermessage gap time) the value in the Time Delay field must be at least 00001000 (8 x 16nms =
128rs) to provide an intermessage gap greater than thed4ns minimum requirement.

- If thetimer 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 timer were not enabled.
- If SKIP=1and EOL =1, theHPINT is generated if enabled.

- If SKIP =1 and Interrupt and Continue = 1, the STDINT is generated if enabled.

C. Command Word One. Initialized by the CPU, thislocation containsthe first command word corresponding to the Command
Block’ s message transfer.

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

E. DataPointer. Initialized by the CPU, this|ocation contains the starting location in RAM for the Command Block’ s message
(seefigure 15).

F. StatusWord One. Stored by the BCRT, thislocation contains the entire Remote Terminal status response.

G. StatusWord Two. Stored by the BCRT, thislocation contains the receiving Remote Terminal status word. For transfers
involving 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.
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COMMAND BLOCK #1 RAM

|
DATA POINTER DATA WORD #1

MESSAGE #1 DATA WORD #2

DATA WORD #3

DATA WORD #1

COMMAND BLOCK #2 DATA WORD #2
ﬁ SSAGE #2 DATA WORD #3

DATA POINTER DATA WORD #4

Figure 15. Contiguous Data Storage

7.2 Polling

During atypical polling scenario (see figure 16) the Bus
Controller interrogatesremoteterminal sby requestingthem
to transmit their statuswords. Thisfeature can also alert the
host if abit isset in any RT status word response during
normal message transactions. The BCRT enables the host
toinitialize achain of Command Blockswith the command
word's Polling Enable bit. A programmable Polling
Compare Register (PCR) is provided. In the polling 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 bits
to be compared. If they match (i.e., two 1'sin the same bit
position) then, if enabled in both the BC Command Block
Control Word and in the Standard | nterrupt Enable Regi ster
(Register 9), apolling comparison interrupt is generated.

Example 1. No bit match is present

PCR 00000000001
RT’s 1553 Status Word response 00000100010
Result No Polling Comparison Interrupt

Example 2. Bit match is present

PCR 00100100000
RT’s 1553 Status Word response 00000100000
Result Polling Comparison Interrupt

7.3BC Error Detection

The Bus Controller checks for errors (see the Exception
Handling and Interrupt Logging and the RT Error Detection
sections, pages 33 and 26) on each message transaction. In
addition, theBC comparesthe RT command word addresses
totheincoming statusword addresses. The BC monitorsfor
response time-out and checks data and control words for
proper format according to MIL-STD-1553B. Illogical
commands include incorrectly formatted RT-RT
Command Blocks.

RT

RT RT

RESPONSE 7
Q?

BC

POLLING RESPONSE REGISTER
(RT STATUS WORD)

POLLING COMPARE WORD
(SET BY CPU)

Figure 16. Polling Operation

7.4 BusController Operational Sequence
Thefollowing is agenera description of the typical
behavior of the BCRT asit processes a message in the
BC mode.

The user starts BC operation by writinga“ 1" to Register 0,
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)

Data List Pointer read

A. For BC-to-RT Command Blocks:
The BCRT transmits the Command Word.

Data Word DMA

DMA arbitration

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

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

Status Word DMA

The BCRT receives the RT Satus Word.

DMA arbitration
Status Word write (to sixth location of
Command Block)
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B. For RT-to-BC Command Blocks:
The BCRT transmits the Command Word.
Status Word DMA

The BCRT receives the RT Satus Word.

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

The BCRT receives the first Data Word.

Data Word DMA
DMA arbitration
Data Word write (starting at Data List

Pointer address, incremented for each
successive word)

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

C. For RT(B)-to-RT(A) Command Blocks:
The BCRT transmits Command Word 1 to RT(B).
Command Word 2 DMA
DMA arbitration

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

The BCRT transmits Command Word 2 to RT(A).
The BCRT receives the RT Satus Word from RT(A).
Status Word DMA for RT(A) Status Word

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

The BCRT receives the first Data Word
Data Word DMA (only if the BCRT is enabled to
monitor the RT-to-RT message).

DMA arbitration

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

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

The BCRT receives the RT Satus Word from RT(B).

Status Word DMA for RT(B) Status Word
DMA arbitration

Status Word write (to seventh location of
Command Block)

Exception Handling.

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

For High-Priority Interrupts:

HPINT isasserted (if enabled in Register 7). For message
errors, the BCRT isput 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
Command Block Pointer write
Tail Pointer read (into Register 6)
STDINTP pulses low

STDINTL asserted (if enabled)
Processing continues

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

The BCRT proceeds fromthe current 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
determinelocation 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 BCRT 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)

Data List Pointer read

The BCRT proceeds again from point A, B, or C as
shown above.
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7.5 BC Operational Example (see figure 18 on page 35)
The BCRT is programmed initially to accomplish the
following:

Thefirst Command Block isfor afour-word RT-RT transfer
with the BCRT 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 400ns before proceeding to the
next Command Block.

The Data List Pointer contains the address 0400H.

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

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

The Polling Enable bit is set and the Polling Compare
Register contains a one in the Subsystem Fail position
(bit 2).

Then:

A. TheCPU initializes all the appropriate registers and
Command Blocks, and issues a Start Enable bywritinga
“1" to Register 0, bit 0.

B. TheBCRT, 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 BCRT
then waits to receive the status word back from the
transmitting RT.

C. TheBCRT receivesthe 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 BCRT storesthem
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
s0. Nevertheless, the ME bit in the control word is set.

. The BCRT receives the status word response from the

receiving RT. The ME bit in the status word is set,
indicating the message isinvalid. The BCRT initiates
the auto retry function, (as programmed) onthealternate
bus, re-transmits the command words, receives the
correct statusword, and storesthe dataagain inlocations
0400H - 0403H. This time 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 135 microseconds
before proceeding. Thisis determined as follows:

The message transaction time is approximately 130
microseconds (the only approximation is due to the
range in status response and intermessage gap times
specified by MIL-STD-1553B). Approximating that
with the retry, the total duration for the two attempts
is 265s.

The BCRT 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.

. SincethisisaBC-RT transfer, the BCRT transmits the

receive command followed by two data words from
locations 0404H - 0405H in memory. The BCRT reads
the second data word from memory while transmitting
the first.

. The BCRT receives the status response from the RT. 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.

The status word is stored in the Command Block. The
BCRT, having encountered the end of the list, halts
message transactions and waits for another start signal.

The BCRT asserts a High-Priority Interrupt indicating
the end of the command list. Due to the polling
comparison match, the BCRT also asserts a Standard
Priority Interrupt and logs the event in the Interrupt
LogList.
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8.0 EXCEPTION HANDLING AND
INTERRUPT LOGGING
The exception handling scheme the BCRT 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.

Theinterrupt 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 24, and the Bus Controller
Command Block definition, page 27), and an Interrupt Log
List that sequentially stores an interrupt events record in
system memory.

The BCRT generates the Interrupt Log List (see figure 17)
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, is read by the BCRT to determine the next
Interrupt Log List address. Thelist length can beaslong or
as short as required. The configuration of the Tail Pointers
determinesthe list length.

The host CPU initializesthe list by setting the tail pointers.
This gives flexibility in the list capacity and the ability to
link the list around noncontiguous blocks of memory. The
host CPU setsthe list’s starting address using the Interrupt
LogList Register. The BCRT then updatesthisregister with
the address of the next list entry.

Theinternal High-Priority Interrupt Status/Reset Register
indicates the cause of a High-Priority Interrupt. The High-
Priority Interrupt signal is

reset by writing a“1” to the set bitsin this register.

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

STDINTL  Standard Interrupt Level. Thissignal is
asserted when one or moreof the events
enabled in the Standard I nterrupt Enable
Register occurs. Clear the signal by resetting
the Standard Interrupt bit in the High-Priority
Interrupt Status/Reset Register.

STDINTP  Standard Interrupt Pulse. This signal ispulsed
for each occurrence of an eventenabledinthe
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
resets it.

INTERRUPT LOG LIST |
POINTER REGISTER

INTERRUPT STATUS
WORD

ENTRY #1

ENTRY #2

ENTRY #3

COMMAND BLOCK
POINTER

SUBADDRESS/MODE
CODE DESCRIPTOR
POINTER

TAIL POINTER

G

G

C

Figure17. Interupt Log List
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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

BIT6

BIT5

BIT 4

BIT 3
BIT 2
BIT1
BITO

Description

Interrupt Status Word Accessed. The BCRT aways 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 I nterrupt. |ndicates a mode code has occurred with an Interrupt When
Addressed interrupt enabled.

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

(RT) lllegal Command. Thisindicates that an illegal command has occurred due to an illegal mode code or
subaddressand 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 continue function described in the Command Block.
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BIT TIMES |

Figure 19. MIL-STD-1553B Word For mats

COMMAND WORD I_|_| 5 | 1| 5 | 5 | 1|
SYNC REMOTE TERMINAL TIR SUBADDRESS/ DATA WORD p
ADDRESS MODE COUNT/MODE CODE
DATA WORD |_|_| | |
| SYNC | DATA P
smrusworo ———] HEN HEEEER
SYNC REMOTE TERMINAL z z E RESERVED 9 5 % Q z
ADDRESS z = 3 H 2 z z E
w g i} 3} E = a
< = o = QL =
Note: 2 z z < a i
ote: w =4 & s ] =
T/R = transmit/receive = 2 o 3 @
P = parity ©
1]
<
Q
o
<
o
o
&

DYNAMIC BUS CONTROL ACCEPTANCE

9.0 ABSOLUTE MAXIMUM RATINGS*
(REFERENCED TO V gg)

SYMBOL PARAMETER LIMITS UNIT
Vbb DC supply voltage -0.3t0+7.0 v
Vio Voltage on any pin -0.3t0 Vpp +0.3 \Y
Iy DC input current £10 mA
Tsre Storage temperature -65to + 150 °C
Tamax Maximum junction temperature +175 °C
Pp Average power dissipation1 300 mw
QJC Thermal resistance, junction to-case 10 °CIW

Notes:

1. Does not reflect the added Pb due to an output short-circuited.
*  Stresses outside the listedabsol ute maximum ratings may cause permanent damage to the device. Thisisastressrating only,
and functional operation of the device at these or any other conditions beyond limitsindicated in the operational sections of
. this specification is not recommended. Exposure to absol ute maximum rating conditions for extended periods may affect
devicerdliability
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11.0 DC ELECTRICAL CHARACTERISTICS
(Vpp = 5.0V * 10%; -55xC < T < + 125%C)

SYMBOL PARAMETER CONDITION MINIMUM MAXIMUM [ UNIT
" Low-level input voltage
TTL inputs 0.8 \%
ViH High-level input voltage
TTL inputs 20 \%
Iin Input leakage current
TTL inputS V|N = VDD or VSS -1 -1 m
Inputs with pull-up resistors Vin=Vpp -1 -1 mA
Inputs with pull-up resistors Vin=Vss -550 -80 mA
VoL Low-level output voltage
TTL outputs loL =3.2mA 0.4 \%
VoH High-level output voltage
TTL outputs lon = -400mA 24 \
loz Three-state output |eakage current
TTL outputs VouTt=Vpp Or Vgs -10 10 m
los Short-circuit output current 2 Vpp =55V, Vout = Voo 110 mA
VDD =55V, VOUT =0V -110 mA
Cin Input capacitance 3 ! = 1IMHz @ OV 15 pF
Cout Output capacitance 3 | =IMHz @ OV 20 pF
Cio Bidirect 1/O capacitance 3 ! =1MHz @ OV 25 pF
IpD Average operating current -4 ! = 12MHz, C, = 50pF 50 mA
Qiop Quiescent current SeeNote5, Tc= +125°C 1 mA
-55°C
Tc=25°C 35 mA
Notes:

Supplied asadesign limit. Tested only at initial qualification and after any design or proess changes which may affect this parameter.
Not more than one output may be shorted a atime for amaximum duration of one second.

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

Includes current through input pull-up. Instantaneous surge currents on the order of 1 ampere can occur during output switching.
Voltage supply should be adequately sized and decoupled to handle alarge current surge.

All inputswith internal pull-ups should be l€ft floating. All other inputs should betied high or low.

g hwDNE
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11.0 AC ELECTRICAL CHARACTERISTICS

(OVER RECOMMENDED OPERATING CONDITIONS)

ViyMIN — — — — —_— —- —_ —_ — — — — — Vg MIN
INPUT V), MAX e — 2 Il 11'%—)— S 1V 4%
ta A hai —_—— e — —————
S I A
OUT-OF-PHASE t
OUTPUT e ke (5 == = = == = —VouMN
I Hte—)l oL
| i(—tf f | Vo, MAX
k t '
k th 3
SYMBOL PARAMETER
ta INPUT-  to response
tp INPUT-  to response
te INPUT-  to response
ty INPUT  to response
te INPUT  to data valid
t INPUT  to high Z
iy INPUT-  to high Z
th INPUT-  to data valid
Notes:

1. Timing measurements made a (V,y MIN + V. MAX)/2.
2. Timing measurements made a (V o MAX +V oy MIN)/2.

3. Based on 50pF load.

4. Unless otherwise noted, all AC electrica characteristics are guaranteed by design or characterization.
Figure 20. Typical Timing M easurements

5V

Irgg (source)

Device under
Test
VRer

50pF

IRer (sink)

Output Loading

Note:
50pF including scope probe and test socket

3V

ov

<2ns

Input Pulses

Figure 21. AC Test Loadsand Input Waveforms
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U~ DMA GRANT RECOGNIZED ON THIS EDGE

MeLkoz =1 [ ] I N S N S N L

tsHL1

ER=
PMAR 77777 I 7777

DMAG i I
NE— tpw2 [
PMACK 7777775777777_}777| ©

|

TSCTL ! | —

MEMCSO | | i L
| | |

ADDRESS i i | |< D —

o | o

RWR/RRD | - :' | | | I_l_

@ | | 1 L
AEN | o i b
1 1
BURST —ll ei |HPHL1 tpzL1 ‘J :G ! : |—
toozL1 el |e 3 T H tHLH2 _): i€
H PHL2 tpHL3
toHLg
SYMBOL PARAMETER MIN MAX UNITS
tshL16 DMACK™ to DMAR High Impedance 0 10 ns
tpHL1 DMAG™ to DMACK™ ° 0 45 ns
tpy 01 DMAG ™ to TSCTL™ 2XxMCLK AXMCLK ns
tpz16 TSCTL™ to ADDRESS valid 0 40 ns
tHLH2 RWR/RRD- to DMACK- THMc1-10 | THMc1+10] ns
tpHLs TSCTL to RWR/RRD ™ MCLK-20 MCLK+20 ns
tpwol DMAG ™ to DMAG- MCLK 6XMCLK ns
toozL1 DMAR™ to BURST- -10 10 ns
tpHL4 DMAR™ to DMAG™ ® 0 3.5 (1.9) s
tpHLa DMAR™ to DMAG 4 0 1.9 (0.8) e
Notes.

1. Guaranteed by test.

2. Seefigures23 & 24 for detailed DMA read and write timing.

3. DMAG must be asserted at |east 45ns prior to the rising edge of MCLKD2 in order to be recognized for the next MCLKD2 cycle.
lIIDDg/IAc? isnot asserted at |east 45ns prior to the rising edge of MCLKD2, DMAG is not recognized until the following MCL

cycle.

4. Provided MCLK = 12MHz. Number in parentheses indicates the longest DMAR ™ to DMAG — alowed during worst-case bus
switching 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 ™ DMAG — alowed during worst-casebusswitching
conditionsin order to meet MIL-STD-1553B RT Response Time. The number not in parentheses appliesto all other circumstances

6. Tested only at initial quaification, and after any design or process changes which may affect this characteristic.

MCLK = period of the memory clock cycle. Figure 22. BURST DMA Timing
BURST signal is for multiple-word DMA accesses.
THMC1 is equivalent to the positive phase of MCLK (see figure 23).

BCRT-40



MCLK
| |
MCLKD2 | | |
L L [ L
TSCTL : |
L | [
MEMCSO " i I
| | |
AtpLHz 1€ | Atz g
S
ADDRES @K | :
| |
DATA } t /T I X
—_— |
RRD ; ' [ L
| t ! | |
% tSLHl |€ tHLZl
L tpwi \l
K 1
SYMBOL PARAMETER MIN MAX UNITS
tsHLL ADDRESS valid to RRD ™ (ADDRESS setup)|THMC2-10 | THMC2-15 ns
tpwi RRD™ to RRD- MCLK-10 | MCLK+5 ns
thizo RRD- to ADDRESS High Impedance (ADDRESS hold) |THMC1-10 | THMC1+10 ns
tHiz1 RRD- to DATA High Impedance (DATA hold) 5 - ns
tsLH1 DATA valid to RRD- (DATA setup) 40 - ns
tPLHl 1 MCLK- to MCLKD2- 0 40 ns
tpLH2 MCLK- to TSCTL/MEMCSO 0 40 ns
tionL11 | MCLK- to RRD™ 0 60 ns

Note:
1. Guaranteed by test.

Figure 23. BCRT DMA Read Timing (One-Word Read)
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MCLKD2 ! !
|
] I | L
TSCTL } : I ——
' I t
MEMCSO, : | ——
| }
MlpLH2 €
| ! Ahze K
< }
ADDRES @K ! ] D
|
DATA : : < ' r—————
RWR ] 1| | ]
|ty L [stht bz |
—3 k————)
. tpw1 J
N 7
SYMBOL PARAMETER MIN MAX UNITS
tsHLL ADDRESS valid to RWR (ADDRESS setup)| THMC2-10 | THMC2+5 ns
toozL1 1 RWR™ to DATA valid 0 30 ns
thLz1 RWR- to DATA High Impedance (DATA hold) THMC1-10 [THMC1+10 ns
thizo RWR- to ADDRESS High Impedance (ADDRESS hold) |THMC1-10 |THMC1+10 ns
tpw1 RWR™ to RWR- MCLK-10] MCLK+5 ns
tPLHll MCLK- to MCLKD2- 0] 40 ns
tpLH2 MCLK- to TSCTL/MEMCSO™ 0 40 ns
tionr1l [MCLK- to RWR™ 0 60 ns

Note:

1. Guaranteed by test.

Figure24. BCRT DMA Write Timing (One-Word Write)
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{
|
LloozHi g LHHLHL
hY 7 S { y
' L I \
ADDRESS— ! : ! > S
J L——
DATA I < ) C_ >—
RD+CS 4|—i I |
|
k *tHLHZ N
P tows L | thwp J
hY 7
| |
SYMBOL PARAMETER MIN MAX UNITS
toozH2 ADDRESS valid to DATA valid - 80 ns
thiH2 RD+CS- to DATA High Impedance (DATA hold) 5 50 ns
toozH1 2 |RD+CS™ to DATA valid (DATA access) - 60 ns
tHLHL RD+CS- to ADDRESS High Impedance  (ADDRESS hold) 5 - ns
tow1 RD+CS™ to RD+CS- 60 - ns
tpw2l RD+CS- to RD+CS™ 80 - ns
Notes:
1. Guaranteed by functional test.
2. User must adhere to both to,,;, and toozp, timing constraints to ensure valid data.
Figure 25. BCRT Register Read Timing
, IsHLL % tews J tHLH2
) N
ADDRESS_< | X >|—< >—
I [
N\
o > o—
WR+CS

=
g

SYMBOL PARAMETER MIN MAX UNITS
tshia ADDRESS valid to WR+CS_ (ADDRESS setup) | 60 - ns
tsHL2 DATA valid to WR+CS™ (DATA setup) 5 - ns
tpwi WR+CS@ to WR+CS- 60 - ns
tHLHL WR+CS- to DATA High Impedance (DATA hold) 10 - ns
tHLH2 WR+CS- to ADDRESS High Impedance (ADDRESS hold) 10 - ns
tpw2 WR+CS- to WR+CS™ 80 - ns

Notes:
1. Guaranteed by functional test.

Figure 26. BCRT Register Write Timing
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tPHLL

=3 4| 3
RRD i | tppL2
WR 34k
L I —
RWR tPHL3 | |
MEMCSI _* Ik
—1 |

MO—l ——

SYMBOL PARAMETER MIN MAX UNITS
thHL1 1 RD to RRD ™ 0 30 ns
Tonio 1 WR_ 10 RWR 0 30 ns
tpris 1 MEMCSI™ to MEMCSO 0 30 ns

Figure 27. BCRT Dual-Port Interface Timing Delays

€
MANCHESTERlcl |D| : |D|
|
DMA [ ] [ ]
ACTIVITY L L
SYMBOL PARAMETER MIN MAX UNITS
tpzL1™ Data word to DMA activity 0 4 ms

This diagram indicates the relationship between the incoming Manchester code DMA activity (i.e, DMAR™ toDMACK- ).
Note:

1. The pulsewidth = (118 -tppa -tpz 1) Where tpya isthetime to complete DMA ectivity (i.e, DMAR™ to DMACK- ).

2. Guaranteed by functional test.

Figure 28. DMA Activity (RT Mode)
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i

vew LT LML LI ririeriererir
MCLKD2 _I—l | | | I—I | | I

omar L1111 II//////////////////////////

DMAG

| I N

DMAGO ] | |
| |
|

|
omack LKL T T
9‘

I
|
I
}
e

2 K

tpLHL tshL1
SYMBOL PARAMETER MIN MAX UNITS
tpLpit DMAG ™ to DMAGO ™~ 0 30 ns
tsHLL DMACK ™ to DMAR High Impedance 0 10 ns
tpLH2 MCLK- to MCLKD2- 0 40 ns

Notes:
1. When DMAG is asserted before DMAR, the DMAG signal passes through the BCRT asDMAGO.

Figure 29. BCRT Arbitration when DMAG is Asserted before Arbitration
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PVAR Tz

VI T T T

DMAG

I

PVACK T TTTTTITITTTITTITITTT,

RWR

RRD

TSCTL

1
t
I
|
I
]
I
I
BURST I ]
I
|
I
t
|
|
I

STDINTL I |
- I
STDINTP } |—
I toonit I I
tooLHr ¥4
. | tpwa
L OOHL2 "
K A
SYMBOL PARAMETER MIN MAX UNITS
tooLns | TSCTL- to STDINTP/STDINTL | 1 s
tow1 STDINTP™ to STDINTP- 320 340 ns
tooHL1 DMACK ™ to RWR™ 3xMCLK-10 5XxMCLK ns
toonz |DMAG  to STDINTL™ 8XxMCLK___[10xMCLK s

Note:

Address and data bus relationships (not shown) are identical to figure 22.

Figure 30. BCRT Interrupt Log List Entry Operation Timing
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12.0 PACKAGE OUTLINE DRAWINGS

TIMERON

LOCK
TAZ
TAO
RAZ
RAO
TBZ
TBO
RBZ
RBO
CLK
Vss

Vop
EXTOVR

TIMERON
CHA/B
COMSTR
RTAO
RTAL
RTA2
RTA3
RTA4

BCRTSEL

i
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Figure 3la. BCRT Flatpack and L CC Pin Identification (Top View)
(Flatpack Leads Omitted for Clarity)
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Figure 31b. BCRT Pingrid Array Pin Indentification (Bottom View)
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Package Selection Guide

Product

RTI

RTMP

RTR

BCRT

BCRTM

BCRTMP

RTS | XCVR

24-pin DIP
(single cavity)

36-pin DIP
(dual cavity)

68-pin PGA

84-pin PGA

XJ.

144-pin PGA

84-lead LCC

XJ.

36-lead FP
(dua cavity)
(50-mil ctr)

84-lead FP

132-lead FP

NOTE:

1. 84LCC package is not available radiation-hardened.
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D A
je—— 1.565 + 0.025 —-—- ~ 0.130 MAX.
0.080 REE. 0.040 REF. 0 050 + 0.010 A -
(2 Places) _-I
| 0 130 +£0.010
| | |

E
1.565 + 0.025 I

H

0.100 REF.
(4 Places)

|
' —t
PIN11D.
A -—

(Geometry Optional) -
e (Base Iane
TP l—l I gHBﬂA
- ~ . rooTotETA

R [00000e0eeeeeeee

A keielolojolofololoJololoololo) SIDE VIEW
_ | @eEeEEEPEEPEEPEEEEE

NTeee @O

MI@EE I @e0e

L @eE | 0JOJO)

% @eE (0]010]

S O00— - — + — - 00

JOeE | @@E@| buEY

H @OE 101010] [L400]

G| @ ' 10JOJO]

- ([ @EEeE (0J0l0]

il KoJolololololololoololololo)o)
E([@OOPROOOOPOOOO®
?@@@@@@@@@@@@@Q

12 3 4567819 10 11121314—[5
PIN 11.D.
(Geometry Optional) - 0.003 MIN. TYP.

BOTTOM VIEW
Notes:
ATrue position applies to pins at base plane (datum C).
ATrue position applies at pin tips.
3. All package finishes are per MIL-M-38510.
4. Letter designations are for cross-reference to MIL-M-38510.

144-Pin Pingrid Array
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D/E

1.525 £ 0.015 SQ. 9.110 kg
D1/E1 0.006
0.950 + 0.015 SQ.

| (Geometry

| Optional)

| HHH | —PIN1ID. A e

l\ | | Iyt
|
| SEE DETAIL A
_/ =

LEAD KOVAR
TOP VIEW

c

e 0.002
L 0.005 *

s1 5 oso 0.001

0.005 MIN. TYP. MIN. SIDE VIEW

|
— =

——— = S |
0.014 MAX. REF. ‘ 0.018 MAX. REF.
(At Braze Pads)
DETAIL A

BOTTOM VIEW A-A

Notes:
1. All package finishes are per MIL-M-38510.
2. Letter designations are for cross-reference to MIL-M-38510.

132-L ead Flatpack (25-MIL Lead Spacing)

Packaging-3



A
0.115 MAX.

. DIE

1.150 + 0.015 SQ. AL
| 0.080 + 0.008 A -
| —
|
| —
l ]
—
| ]
—
| —
—
- |- — = _|_ - — —||— —
—
—]
|
|
PIN 11.D. I A
(Geometry Optional) SIDE VIEW
TOP VIEW
L/L1
i l- 0.050 + 0.005 TYP.
T
h

0.040 x 45

REF. (3 Places) 8%25 +0.003

e
0.050
- 1
—_
— el
, 0.015 MIN.
0.020 X 455 REF. PIN 11D.

(Geometry Optional)

BOTTOM VIEW A-A

Notes:
1. All package finishes are per MIL-M-38510.
2. Letter designations are for cross-reference to MIL-M-38510.

84-LCC
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DIE
1.810 + 0.015 SQ.

A
. DILE1 . 0.110
1.150 £ 0.012 SQ. PIN 11D 0.060
(Geqmétry
Optional) A
=E|. - T I%ro_gcﬂ ;
— T [= — L
—————— =] I [ ——— ]
—————=u| jm—
[r— [ —
— e — + — e —
[—— o "] | O b
—= B=——  0.016+0.002
p— } o— i
—= | = —
) _ (= — =
SEE DETAIL A.
A <
LEAD KOVAR
J. C
TOP VIEW 0.007 £ 0.001
L
-~ (.260 SIDE VIEW
MIN.
REF.
S1
0.005 MIN. TYP.
'
T
— —{ | ) F—
_ —
———— | ———— 1
—t — - — 4 — = — —-==-= -
———— I ———1
p— — 4
. 4 J 0.018 MAX. REF.
0.014 MAX.
REF.
(At Braze Pads)
BOTTOM VIEW A-A DETAIL A

Notes:
1. All package finishes are per MIL-M-38510.
2. Letter designations are for cross-reference to MIL-M-38510.

84-L ead Flatpack (50-MIL Lead Spacing)
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A
D100+ 0.020 AT | 0-130 MAX.
: ~ Fos0 0010 A -—
| L
— 0.130 + 0.010
E fi ' I\ '
1.100 + 0.02p | —
: I _
- — U — _ _|_ — Uy — _ = —
I _
| -
| ——
/ ] ) m—
I ) m— |
B (Georzg\tlr)% IC')Bt'ional) .;|=.—*-
TOP VIEW IE'
e (Base Plane) b A <]
o 0.018 + 0.002
i S RS
A IOIOIOJOYOJOIOOTO, i e
2 PEEREPEEEEE -
N OJO) 0JOJO; OJO]
’ e @O
HI®EE 0JOIO,
1966 | 660!
D1/
10 [TUoo]
P®E @@
(0J0J01010OI0XO0I0JOJO]
o OJOJOIOJOJOJOIOJOC e
2 3 4 5'6 7 8 9 1011
(Geométry Optional) —~l=-0.003 MIN.

BOTTOM VIEW A-A

Notes:
A\ True position applies to pins at base plane (datum C).
True position applies at pin tips.
3. All packages finishes are per MIL-M-38510.
4. Letter designations are for cross-reference to MIL-M-38510.

84-Pin Pingrid Array
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130 MAX.
—D 8 050 + 0.010
1.100+0.020 A 050£0.

Ae—0o

L
0.130 £ 0.010

il
108

1.100 + 0.02(
5]

| B —~

(oo it e
(Base Plane)
___TOP b
e 0.010 + 0.002
ﬂ o TR AREBLA
(PP 00000 +— _SIDEVIEW
k@@@@@@@@@@@
jlee | 'oXo)
HI® ® I OXO)
Gle ® | 'oX0)
E@@———+———@@
'0XO) | ® ®| buEL
D
cle® ! oo EX
Bl® ® I ®0e
A
1 2 3 4 56 7 8 9 10 llv
PIN 1 1.D.
(Geometry Optional) -l 0.003 MIN. TYP.

BOTTOM VIEW A-A

Notes:
A True position applies to pins at base plane (datum C).
ZA True position applies at pin tips.
3. All packages finishes are per MIL-M-38510.
4. Letterdesignations are for cross-reference to MIL-M-38510.

68-Pin Pingrid Array
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E
0.750 + 0.015 0.490
MIN.

i

b
0.015 + 0.002

D
1.800 = 0.025

[010]

~ N

PIN 1 1.D.
(Geometry Optional)
TOP VIEW
c
+0.002
. 0.008 ,- 0001
A % ; — '
0.130 MAX. !
T Q
END VIEW 0.080 + 0.010
(At Ceramic Body)
Notes:

1 All package finishes are per MIL-M-38510.

2. Itis recommended that package ceramic be mounted to
aheatremovalraillocated onthe printed circuitboard.
A thermally conductive material such as MERECO XLN-589 or
equivalent should be used.

3. Letter designations are for cross-reference to MIL-M-38510.

36-L ead Flatpack, Dual Cavity (100-MIL Lead Spacing)
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E L
0.700 + 0.015 0.330
MIN.

1.000 £ 0.025

4

b i
0.016 + 0.002

PIN 1 1.D
(Geometry Optional)

TOP

c +0.002
0.007 - 0.001

. ! ¥

A X
0.100 MAX.

t

f

0.070 + 0.010
END (At Ceramic Body)

Notes:
1. All package finishes are per MIL-M-38510.

2. Itis recommended that package ceramic be mounted to
a heat removal rail located on the printed circuit board.
A thermally conductive material such as MERECO XLN-589
or equivalent should be used.

3. Letter designations are for cross-reference to MIL-M-38510.

36-Lead Flatpack, Dual Cavity (50-MIL Lead Spacing)
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le— E S1

0.590 + 0.012 0.005 MIN. e
[ [ f ¥
| I
| I
[ [
[ | 5
I I 1.800 + 0.025
| I
| I b
[ I 0.018 £ 0.002
|1 ! 4

'
[ I
| I
| I
n ~ | Ml
PIN 1 1.D.
(Geometry Optional)
TOP VIEW SIDE VIEW
| —
N\ /
Notes:
1. All package finishes are per MIL-M-38510.
_-IL_ c 2. Itis recommended that package ceramic be mounted to
0.010 *0.002 a heat removal rail located on the printed circuit board.
: -0.001 A thermally conductive material such as MERECO XLN-589

E1 or equivalent should be used.

l— 0.600 + 0.010 —> 3. Letter designations are for cross-reference to MIL-M-38510.

(At Seating Plane)

END VIEW

36-L ead Side-Brazed DIP, Dual Cavity
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fe— E —= 51
s2
0.590 + 0.015 0.00S‘MIN. -'I 0.005 MAX.
e
| [ ¥ [0:100]
| 1 i
| 1 ]
| [
| I
| [ D
1.200 + 0.025
| I
b

! ] 0.018 + 0.002

{
| I f
| I
| I
| A~ I

PIN11.D. A Ll
(Geometry Optional) 0.140 MAX. 0.150 MIN.
TOP VIEW SIDE VIEW
. —I
N\
Notes:

_,IL_ C +0.002
- 0.001

0.010

(At Seating Plane)

END VIEW

1. All package finishes are per MIL-M-38510.

2. Itis recommended that package ceramic be mounted to

a heat removal rail located on the printed circuit board.

A thermally conductive material such as MERECO XLN-589 or
equivalent should be used.

El
l— 0600 +0.010 —= 3

. Letter designations are for cross-reference to MIL-M-38510.

24-L ead Side-Brazed DIP, Dual Cavity
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ORDERING INFORMATION

UT1553B BCRT Bus Controller/Remote Terminal/Monitor: S
5962 * * * * *

L——— Lead Finish:
Solder
Gold
Optional

G
miain

Case Outline:

84 pin PGA

84 pin FP

84 pin LCC (solder only)
132 FP (.025 pitch, NCS)

32
o mn

Class Designator:
(-) = Blankor NofieldisQML Q
(V) = ClassV

Drawing Number: 8862801

Total Dose:
(-) = None

Federal Stock Class Designator: No options

Notes:

1. Lead finish (A, C, or X) must be specified.

2. If an"X" is specified when ordering, part marking will match the lead finish and will be either "A" (solder) or "C" (gold).
3. For QML Q product, the Q designator isintentionally left blank in the SMD number (e.g. 5962-8862801Q1Y X).

4. 84 LCC only available with solder lead finish.



UT1553B BCRT Bus Controller/Remote Ter minal/Monitor

UT1553B/
BCRT- * * *  «
L Total Dose:
() = None
Lead Finish:
(A) = Solder
(©) = Gold
(X) = Optional
Screening:
(C) = Military Temperature
(P) = Prototype
Package Type:
(A) = 84pin LCC (solder only)
(G) = 84pinPGA
(W) = 84pinFP
(F) = 132FP(0.25 pitch, NCS)

UTMC Core Part Number

Notes:

1. Lead finish (A, C, or X) must be specified.

2. If an"X" is specified when ordering, part marking will match the lead finish and will be either "A" (solder) or "C" (gold).

3. Mil Temp range flow per UTMC’ s manufacturing flows document. Devices are tested at -55°C, room temperature, and 125°C. Radiation neither tested
nor guaranteed.

4. Prototpe flow per UTMC's document manufacturing flows and are tested at 25°C only. Radiation characteristics neither tested nor guaranteed. Lead
finishis GOLD only.

5. 84 LCC only available with solder lead finish.



